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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BROADCOM CORP.
190 MATHILDA PLACE
SUNNYVALE, CA 94086, USA
EUT DESCRIPTION: BROADCOM 802.11 AG /DRAFT 802.11n WIRELESS LAN PCI-E
MINI CARD
MODEL: BCM94321MC
SERIAL NUMBER: 944 & 976
DATE TESTED: SEPTEMBER 13 - 29, 2006
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. This document may not be altered or revised in any way
unless done so by Compliance Certification Services and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by Compliance Certification Services will
constitute fraud and shall nullify the document. No part of this report may be used to claim product
certification, approval, or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:

THU CHAN VIEN TRAN
EMC SUPERVISOR EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 561F Monterey Road, Morgan
Hill, California, USA. The sites are constructed in conformance with the requirements of ANSI C63.4,
ANSI C63.7 and CISPR Publication 22. All receiving equipment conforms to CISPR Publication 16-1,
“Radio Interference Measuring Apparatus and Measurement Methods.”

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

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been calibrated in
accordance with the manufacturer's recommendations, and is traceable to recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 200 MHz +/-3.3dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9 dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9dB
Power Line Conducted Emission +/-2.9 dB

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

The EUT is an 802.11n MIMO transceiver chipset and manufactured by Broadcom Corp.
The chipset is installed on a Mini PCI-E card, model number BCM94321MC.

5.2 CLASS Il PERMISSIVE CHANGE DESCRIPTION

The major change filed under this application is:

1. The 5SGHz power amp has been modified from a SIGE to a Skyworks model and the associated layout
and filter circuitry is slightly different. The power levels of the BCM94321MC with new PA will be
identical to those in the original filing, as detailed in the operational description.

2. The top metal shield is modified to offer improved EMC suppression.

5.3. TEST RESULT CONCLUSIONS

The worst-case data rates in each mode is based on the investigations by measuring the PSD, peak power,
average power on conducted emissions, bandedge and 2™ harmonic (5GHz only) on radiated emissions
across all the data rates, bandwidths, modulations and spatial stream modes.

For the Legacy Mode, the worst case is IMb/s @ 11b mode & 6Mb/s @ 11g mode.

For MCS Index and MIMO operation modes covered under this evaluation it was determined that MCS
Index 0 is worst case for all testing performed at 20MHz (including Band-edge, Emissions testing, PSD).
MCS Index 32 is worst case for 40MHz mode.

Both MCS 0 and MCS 32 were set to CDD mode.
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DATE: OCTOBER 23, 2006

5.4. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

LEGACY MODE
2400 to 2483.5 MHz Authorized Band
Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 23.31 214.29

2400 to 2483.5 MHz Authorized Band

Frequency Range Mode Peak Power Peak Power Total Peak | Output
(MHz) Chain 0 (dBm)| Chain 1 (dBm) [ Power (dBm)| (mW)
2412 - 2462 802.11g 25.78 25.74 28.77 753.42
5725 to 5850 MHz Authorized Band
Frequency Range Mode Peak Power Peak Power Total Peak | Output
(MHz) Chain 0 (dBm)| Chain 1 (dBm) [ Power (dBm)| (mW)
5745 - 5825 802.11a 24.61 24.18 2741 550.89
MIMO MODE
2400 to 2483.5 MHz Authorized Band
Frequency Range Mode Peak Peak |Total Peak| Output
(MHz) Chain 0 Chain 1 Power (mW)
(dBm) (dBm) (dBm)
2412 - 2462 20 MHz BANDWIDTH 23.31 23.52 26.43 439.19
2422 - 2452 40 MHz BANDWIDTH 21.29 21.35 24.33 271.04
5725 to 5850 MHz Authorized Band
Frequency Range Mode Peak Peak Total Peak| Output
(MHz) Chain 0 Chain 1 Power (mW)
(dBm) (dBm) (dBm)
5745 - 5825 20 MHz BANDWIDTH 22.00 21.97 25.00 315.89
5755 - 5795 40 MHz BANDWIDTH 22.62 22.69 25.67 368.59
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5.5. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT has 2 Tx/Rx antennas that are automatically selected for use as per the MCS index and STF
mode selections.

The radio utilizes an integral antenna for diversity, with a maximum gain as below:

Hitachi Antenna:

Main Antenna: 1.7 dBi @2.4 GHz; Aux antenna: 3.9 dBi @2.4 GHz

Main Antenna: 3.5 dBi @5.3 GHz; Aux antenna: 5.6 dBi @ 5.3 GHz.
Main Antenna: 4.2 dBi @5.8 GHz; Aux antenna: 6.2 dBi @5.8 GHz.

5.6. SOFTWARE AND FIRMWARE

The EUT was tested in the following manner:

- “epi_ttcp.exe” was used to transmit UDP packets to a broadcast IP address (192.168.66.255) —i.e. no
ACK required. This test mode sends a continuous packetized data stream with duty cycles that vary
dependant upon data rate/MCS Index selected.

- “wl ampdu” and “frameburst” were enabled to ensure worst case data packet transfer and duty cycle.
- Worst case packet length have also been used to ensure max duty cycle

5.7. CONFIGURATION AND MODE

Operating modes were changed directly in software with no other changes to the set up. Power levels
were verified across all the MCS Index at the start of test and as required throughout testing.

Prior to each test a power meter was used to tune the gated average power within a Tx packet. The
channel gates on the meter were set to ensure that, at the time of recording, only packet power was

captured without including duty cycle off time.

Power was tuned for different modes, channels and antennas based on the power tuning table contained in
the Operational Description submitted under the same filing.
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MODEL: BCM94321MC

5.8. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop PC Dell Inspiron 0000 CN-901014-70166-57K-01JT DOC
AC Adapter Dell PA-1600-06D1 F9710 DOC
/0 CABLES
1I/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Unshielded 1.2m N/A
2 DC 1 DC Unshielded 1.2m N/A
TEST SETUP

The EUT is installed in a host laptop computer via Express card to MiniPCI-E adapter boards during the
tests. Test software exercised the radio card.
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SETUP DIAGRAM

115V AC/60 Hz
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6. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST

Description Manufacturer Model Serial Number Cal Due
Spectrum Analyzer 3 Hz ~ 44 GHz Agilent / HP E4446A US42510266 10/19/2006
Antenna, Horn 1 ~ 18 GHz EMCO 3115 2238 4/22/2007
Preamplifier, 1 ~ 26.5 GHz Agilent / HP 8449B 3008A00561 10/3/2007
Preamplifier, 26 ~ 40 GHz Miteq NSP4000-SP2 924343 8/18/2007
LISN, 10 kHz ~ 30 MHz FCC LISN-50/250-25-2 2023 8/30/2007
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC  [8379443 8/30/2007
EMI Test Receiver R&S ESHS 20 827129/006 11/3/2006
AC Power Source, 10 kVA ACS AFC-10K-AFC-2 J1568 CNR
EMI Receiver, 9 kHz ~ 2.9 GHz Agilent / HP 8542E 3942A00286 2/4/2007
RF Filter Section Agilent / HP 85420E 3705A00256 2/4/2007
Antenna, Bilog 30 MHz ~ 2 Ghz Sunol Sciences [JB1 A121003 3/3/2007
4.0 High Pass Filter Micro Tronics HPM13351 3 N/A
2.4 - 2.5 Band Reject Filter Micro Tronics N/A 1 N/A
2.0 - 4.2 GHz Combiner Mini-Circuits ZA4PD-4 SF380100518 N/A
4.6 - 5.8 GHz Combiner Mini-Circuits ZB4PD1-5.8 SN649900514 N/A
Peak Power Meter Agilent / HP E4416A GB41291160 12/2/2007
Antenna, Horn 26 ~ 40 GHz ARA MWH-2640/B 1029 4/13/2007
4.0 GHz High Pass Filter Micro Tronics  |HPM13351 3 N/A
2.4 - 2.5 Reject Filter Micro Tronics BRMS50702 3 N/A
7.6 GHz High Pass Filter Micro Tronics  |HPM13350 1 N/A
5.75 - 5.8 Reject Filter Micro Tronics  |BRC13192 2 N/A
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7. LIMITS AND RESULT
LEGACY MODE

7.1. CHANNEL TESTS FOR THE 2400 TO 2483.5 MHz BAND
7.1.1. 6 dB BANDWIDTH

LIMIT

§15.247 (a) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 300 kHz. The sweep time is coupled.

RESULTS

Same as previous CCS report # 06U10233-1C.
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7.1.2.99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS

Same as previous CCS report # 06U10233-1C.
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7.1.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(4) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

§15.247 (b) (4) (i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.

Following formula to calculate the array gain:

Array gain = 10¥log (10" (main gain/10) + 10" (aux gain/10))

2.4GHz band: 5.948 dBi
5.8GHz band: 8.084 dBi
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MODEL: BCM94321MC

DATE: OCTOBER 23, 2006

RESULTS

The maximum antenna gain is < 6dBi @ 2.4GHz for other than fixed, point-to-point operations, therefore

the limit is still 30 dBm for 2.4GHz band.

Spot check worst case base on CCS previous report # 06U10233-1C.

802.11b Mode

Channel | Frequency | Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
2 2417 23.31 30 -6.69
802.11g Mode
Channel | Frequency | Peak Power | Peak Power | Total Limit Margin
Chain0 Chainl
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
1 2412 25.78 25.74 28.77 30 -1.23
10 2457 25.70 25.69 28.71 30 -1.29
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OUTPUT POWER (802.11b MODE)

CHANNEL 2, 2417 MHz

PEAK POWER LOW CH (802.11b mode)
#. Agilent 12:56:16  Sep 21, 2005 RL [Freq/Channel

" Center Freq
241700068 GHz

Ch Freq 2.417 GH=z Trig Free
Channel Power |

| StartFreq
248650008 GHz

Ref 2@ dBm Atten 20 oB
#Feak StopFreq

2.42759808 GHz

CF Step
210000660 MHz
tn Man

Freq Offset

Center 2.417 00 GHz Span 21 Wiz || 200000000 Hz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (601 pts)

Signal Track
Channel Power Power Spectral Density [||0n

23.31 dBm /14.0000 MHz -47.66 dBm/Hz
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11g MODE) (Chain0)

CHANNEL 1, 2412 MHz

PEAK POWER LOW CH (802.11g mode)
w Agilent 12:53:11 Sep 21, 2065 L | Measure
]

Ch Freq ©2.412 GHz Trig Free Meas Off
Channel Power | |

| Channel Power

Ref 36 dBm #Atten 30 dB
#Peak ‘ Occupied BH

ACP

Multi Carrier
Center 2.412 @@ GHz Span 25.5 MHz Power

#Res BH 1 MHz Sweep 20 ms (601 pts)

Power Stat
Channel Power Power Spectral Density CCDF

25.78 dBm /17.0000 MHz -46.53 dBm/Hz

More
1of 2
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

CHANNEL 10, 2457 MHz

PEAK POWER HIGH CH (802.11g mode)
s Agilent 13:13:45 Sep 21, 2006 T

Ch Freq 2.457 GHz Trig Free Meas Off

| Channel Power
Ref 38 dBm Atten 38 dB
#Peak | Occupied BH

Channel Pawer | |

ACP

Multi Carrier
Power

Center 2.457 @8 GHz Span 27 MHz
#Res BH 1 MHz Sweep 20 ms (BO1 pts)

Power Stat
Channel Power Power Spectral Density CCDF

25.70 dBn /18.9000 MHz ~46.85 dBm/Hz e

1of2
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11g MODE) (Chain1)

CHANNEL 1, 2412 MHz CHAIN 1

PEAK POWER LOW CH (802.11g mode)
s Agilent 12:56:19 Sep 01, 2006 T

Ch Freq 2412 GHz Trig Free || Show Errors:
Channel Power | |

Power 0n/’
Preset
Ref 38 dBm #Atten 30 dB
#Peak | Time/Dater
I
“ Alignments»

Config I/0»

Center 2.412 88 GHz Span 25.5 MHz
#Res BH 1 MHz YBH 3 MHz Sweep 20 ms (BA1 pts)

Channel Power Power Spectral Density || Referencer

25.74 dBm /17.9000 MHz ~46.56 dBm/Hz e
1of3
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

CHANNEL 10, 2457 MHz

PEAK POWER HIGH CH (802.11g mode)
s Agilent 13:14:40 Sep 21, 2006 T

Ch Freq 2.457 GHz Trig Free Meas Off

| Channel Power
Ref 38 dBm Atten 38 dB
#Peak ] | Occupied BH

Channel Pawer | |

ACP

Multi Carrier
Power

Center 2.457 @8 GHz Span 27 MHz
#Res BH 1 MHz Sweep 20 ms (BO1 pts)

Power Stat
Channel Power Power Spectral Density CCDF

25.69 dBm /18.0000 MHz ~46.86 dBm/Hz e

1of2
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.1.4. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

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

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

. Electric fiald Magnetic fisld - . A i
Frequency rangs Fower density Avaraging time
(M HE) strength strengih (i e iminutes)
(A} Limits for OccupationaliControlled Exposures
D330 e 614 1.63 *(100) 4]
3.0-30 18427 4.80F *(900F2) 4]
30200 61.4 0163 1.0 4]
300-150 fr200 3]
TH00=T00,000 e | e | e 5 i
{E} Limits for General Population/Uncontrelled Exposure
03134 614 1.63 *100) 20
T =D a4 7 2.19F 180/ a0
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Caontinued
. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Bvaraging time
{MHz) strength strength i e iminutzs)
B0=0D e 75 0073 0.2 20
11500 20
1.0 20

f = frequency in MHz

* = Plana-wawe aquivalent power density

NOTE 1 T TABLE 1: Occupafionalicontrolled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fulli,' aware of the potential for exposure and can exemcise conirol over their exposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

MNOTE 2 To TABLE 1: General populationfuncontrolled exposures apply in situations in which the gensral public may be ax-
posed, orin which persans that are exposed as a conssquence of their employment may not be fully awars of the polential for
exposures of can not exercise control over their exposurs.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

CALCULATIONS

Given
E=J(30*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30* P *G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* v ((30 * (P/ 1000) * G) /(3770 * S))
d=0282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

Substituting the logarithmic form of power and gain using:

P (mW)=10" (P (dBm)/10) and

G (numeric) = 10 ~ (G (dBi) / 10)
yields

d=0282*10~((P+G)/20)/VS Equation (1)
where

d = MPE distance in cm

P =Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Equation (1) and the measured peak power is used to calculate the MPE distance.
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REPORT NO: 06U10579-1B
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

DATE: OCTOBER 23, 2006

LIMITS

From §1.1310 Table 1 (B), S= 1.0 mW/cm"2

RESULTS

No non-compliance noted:

Mode MPE Peak Power | Antenna Power
Distance Gain Density
(cm) (dBm) (dBi) (mW/em”
802.11b 20.0 23.81 3.90 0.12
Mode MPE Peak Power | Peak Power Total Antenna Power
Distance Chain 0 Chain 1 Power Gain Density
(cm) (dBm) (dBm) (dBm) (dBi) (mW/cm”2)
802.11¢g 20.0 26.02 25.41 28.74 5.95 0.58

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.1.5. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as an offset
in the power meter to allow for direct reading of power.

802.11b Mode

Channel | Frequency | Average Power
(MHz) (dBm)
1 2412 19.12
2 2417 19.22
6 2437 19.32
10 2457 19.20
11 2462 16.62

802.11g Mode

Channel | Frequency | Average Power | Average Power
(MHz) (dBm) (dBm)
1 2412 17.54 17.61
2 2417 19.22 19.24
6 2437 19.35 19.11
10 2457 19.20 19.10
11 2462 16.51 16.64
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.1.6. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3 kHz band during any time interval of
continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESULTS

Spot check worst case base on previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE, 2417 MHz (802.11b mode)

- Agilent 15:21:50 Sep 21, 2086 RL |Freq/ChanneI
Bandege, b Mode Low Ch. Mkrl 2.413 58 GHz Center Freq
ﬁsii@ dBm Atten 20 dB 11.14 dBm 5 10000000 GHa
StartFreq

237500008 GHz

Stop Freq

| 242500008 GHz

CF Step
500000008 MHz

Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 2,400 88 GHz Span 58 MHz ‘
#Res BH 108 kHz #\BH 3086 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH SPURIOUS, 2417 MHz (802.11b mode)
3 Agilent 15:23:03 Sep 21, 2006 RL Marker

Spurious, b Mode Low Ch. Mkr3 1.61 GHz

Ref 20 dBm Atten 20 dB _51.35 dpm || S€lect Marker
#Peak | 1 2 3 4

Marker Trace
Auta 1 2 3

Readout,
Freguency

Marker Table

i}

Start 30 MHz Stop 26.08 GHz
#Res BH 100 kHz #\BH 368 kHz Sweep 2.482 s (1001 ptsy || Marker All Off

Marker Trace X Axiz Amplitude
1 (1 4.83 GHz -43.89 dBm

2 (&) 9.56 GHz -49.,83 dBm
E] 1 1.61 GHz -51.25 dBm
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

SPURIOUS EMISSIONS, HIGH CHANNEL (802.11q MODE)

HIGH CH BANDEDGE, 2457 MHz (802.11g mode)

i Agilent 15:27:26 Sep 21, 2006 L |Freq/ChanneI

Bandege, g Mode High Ch. Mkrl 2.466 58 GHz Center Freq

§F?ia2k@ dBm Atten 20 dB 11.23 dBm 5 412350000 GHa
5

StartFreq

245850008 GHz

Stop Freq

250850008 GHz

CF Step
500000008 MHz

Auto Man

Freq Offset
M| 0.00000000 Hz

Signal Track
On Off

Center 2.433 50 GHz Span 58 MHz ‘
#Res BH 108 kHz #\BH 3086 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH SPURIOUS, 2457 MHz (802.11g mode)
# Agilent 15:29:15 Sep 21, 2006 RL Peak Search

Spurious, g Mode High Ch. Mkr2 2.47 GHz

Ref 28 dBm Atten 26 dB 4,56 dBm Next Peak
#Peak

2

I
<
|‘ Next Pk Right

Next Pk Left

” Min Search
Start 30 MHz Stop 26.08 GHz
#Res BW 100 kHz #WEH 308 kHz Sweep 2.482 5 (1001 pts) || Pk-Pk Search
Marker Trace X Axiz Amplitude
1 (12 4.91 GHz -5B.74 dBm
2 1y 2.47 GHz 4,86 dBm
‘ Mkr > CF|
More
1of2
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.2. CHANNEL TESTS FOR THE 5725 TO 5850 MHz BAND
7.2.1. 6 dB BANDWIDTH

LIMIT

§15.247 (a) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 300 kHz. The sweep time is coupled.

RESULTS

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.2.2.99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.2.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

§15.247 (b) (4) (ii) Systems operating in the 5725-5850 MHz band that are used exclusively for fixed,

point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
without any corresponding reduction in transmitter peak output power.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.

Following formula to calculate the array gain:

Array gain = 10*log (10" (main gain/10) + 10" (aux gain/10))

2.4GHz band: 5.948 dBi
5.8GHz band: 8.084 dBi
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REPORT NO: 06U10579-1B
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

DATE: OCTOBER 23, 2006

RESULTS

The maximum antenna gain is 8.084 dBi for other than fixed, point-to-point operations, therefore the limit

is 27.916dBm.

Spot check worst case base on CCS previous report # 06U10233-1C.

802.11a Mode

Channel | Frequency | Peak Power | Peak Power | Total Limit Margin
Chain0 Chainl
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 24.61 24.18 27.4 27.9 -0.51
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11a MODE) (Chain0)

PEAK POWER LOW CH, 5745 MHz (802.11a mode)
- Agilent .

T | Amplitude

Ch Freq 5745 Oz Trig Free R3e@f@'ée§Bem'

Channel Pawer | |

Ref 38 dBm Atten 38 dB
#Peak

Scale Type
Lin

Presel Center

Center 5.745 @08 GHz Span 25.5 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 20 ms (BO1 pts)

Presel Ad just
Channel Power Power Spectral Density ||| ©.660000080 Hz

24.61 dBm /17.0000 MHz -47.69 dBm/Hz
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11a MODE) (Chain1)

PEAK POWER LOW CH, 5745 MHz (802.11a mode)
W Agilent T | Measure
|

Ch Freq 5.745 GHz Trig Free Meas Off
Channel Power | |

| Channel Power

Ref 38 dBm Atten 30 dB
#Peak Occupied BK

ACP

Multi Carrier

Center 5.745 @@ GHz Span 25.5 MHz Power
#Res BH 1 MHz #BH 3 MHz Sweep 20 ms (BO1 pts)

Power Stat
Channel Power Power Spectral Density

24.18 dBm /17.0000 MHz -47.82 dBm/Hz
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.2.4. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

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

TABLE 1—LIMITS FOR MAXIMUNM FERMISSIELE EXPOSURE (MPE)

. Electric fisld Magnstic fiskd o . ] -
Frequancy rangs Power density Averaging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliControlled Exposures
OL3-30 e G614 1.63 *(100) 3]
3.0-30 18427 4. 897 *(9007F2) 3]
30-200 61.4 0163 1.0 3]
300-150 frao0 3]
TB00=TD0,000 e | e e | e 5 i
{B) Limits for General Population/Uncontrolled Exposura
D134 G614 1.63 *(100) 20
TH-BD 8247 2.19F 18002 a0
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld o . . :
Frequency rangs FPower dansity Avaraging time
{MHz) strength strangth i eme) iminutzs)
B0=200 o e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plans-wave equivalent power density

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

NOTE 2 70 TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposure of can nol exercise control over their exposurs.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

CALCULATIONS

Given
E=J(30*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30* P *G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* v ((30 * (P/ 1000) * G) /(3770 * S))
d=0282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

Substituting the logarithmic form of power and gain using:

P (mW)=10" (P (dBm)/10) and

G (numeric) = 10 ~ (G (dBi) / 10)
yields

d=0282*10~((P+G)/20)/VS Equation (1)
where

d = MPE distance in cm

P =Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Equation (1) and the measured peak power is used to calculate the MPE distance.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

LIMITS

From §1.1310 Table 1 (B), S= 1.0 mW/cm"2

RESULTS

Spot check worst case base on CCS previous report # 06U10233-1C.

Mode MPE Peak Power | Peak Power Total Antenna Power
Distance Chain 0 Chain 1 Power Gain Density
(cm) (dBm) (dBm) (dBm) (dBi) (mW/cm”2)
802.11a 20.0 24.61 24.48 27.56 8.08 0.73

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if

calculations indicate that the MPE distance would be less.
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REPORT NO: 06U10579-1B

DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.2.5. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 12.2 dB (including 10 dB pad and 2.2 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

802.11a Mode

Channel | Frequency | Average Power | Average Power
Chain 0 Chain 1
(MHz) (dBm) (dBm)
Low 5745 17.63 17.49
Middle 5785 17.73 17.67
High 5825 17.55 17.45
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.2.6. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3 kHz band during any time interval of
continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS

Spot check worst case base on CCS previous report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESULTS

Spot check worst case base on CCS previous report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

SPURIOUS EMISSIONS, LOW CHANNEL (802.11a MODE)

LOW CH BANDEDGE, 5745 MHz (802.11a mode)

W Agilent L |Freq/ChanneI

Mkrl G5.742 42 GHz Center Freq

5F?ia2k@ dBm Atten 28 dB 782 dBm 572500000 GHa
1

© StartFreq

L.70000008 GHz

Stop Freq

5.75000008 GHz

CF Step
5.00000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 5.725 @88 GHz Span 58 MHz ‘
#Res BH 108 kHz #\BH 3086 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH SPURIOUS, 5745 MHz (802.11a mode)
- Agilent L Marker
Bandege/Spurious, a Mode Low Ch. Mkr3 36.88 GHz

Ref 20 dBm Atten 20 dB _43.79 dbm || S€lect Marker
#Peak | 1 2 3 4

Marker Trace
Auta 1 2 3

Readout,
Freguency

Marker Table
On

Start 30 MHz Stop 408.08 GHz
#Res BH 100 kHz #\BH 368 kHz Sweep 3.82 s (1001 ptsy || Marker All Off

Marker Trace X Axiz Amplitude
1 (1 11.58 GH=z -47.34 dBm

2 (&) 3.83 GHz -47.72 oBm
E] 1 3E.88 GHz —-48.79 clBm
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

MIMO MODE
7.3. CHANNEL TESTS FOR THE 2400 TO 2483.5 MHz BAND

7.3.1. 6 dB BANDWIDTH

LIMIT

§15.247 (a) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 300 kHz. The sweep time is coupled.

RESULTS

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.3.2. 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.3.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt.

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt. As an alternative to a peak power measurement, compliance with the one
Watt limit can be based on a measurement of the maximum conducted output power. Maximum
Conducted Output Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.

§15.247 (b) (4) (1) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.

The test is performed in accordance with FCC document “Measurement of Digital Transmission Systems

Operating under Section 15.247”, March 23, 2005. The transmitter operates continuously therefore Power
Output Option 2, Method # 1 is used.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESULTS,

The maximum antenna gain is < 6dBi for other than fixed, point-to-point operations, therefore the limit is
30 dBm.

Total peak power calculation formula: 10 log (10" (Pchain0O / 10) + 10" (Pchainl / 10))
Note: Pchain 0 and Pchainl are in dBm

Spot check worst case base on CCS previous report # 06U10233-1C.

Channel | Frequency | Peak Power|Peak Power | Peak Power| Limit | Margin
Chain 0 Chain 1 Total
(MHz) (dBm) (dBm) (dBm) (dBm) | (dB)

20 MHz TX BANDWIDTH

Low | 2417 | 2331 | 2352 | 2643 | 300 | -357
40 MHz TX BANDWIDTH

High | 2442 | 2129 | 2135 | 2433 | 300 | -567
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REPORT NO: 06U10579-1B

DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

OUTPUT POWER (802.11 - 20 MHz TX BANDWIDTH — CHAIN 0)

PEAK POWER 2417 MHz (802.11 20 MHz Tx BW Chain 0)

- Agilent

T | Measure

Ch Freq
Channel Power

2.417 GHz

|
Trig Free Meas Off
1| |

Ref 28 dBm

Atten 28 dB

| Channel Power

#Peak

‘ Occupied BH

‘ ACP

Multi Carrier

#Res BH 1 MHz

Center 2,417 @8 GHz

YBH 3 MHz Sweep 20 ms (BO1 pts)

Span 27 MHz Power

Channel Power

23.31 dBm /18.0000 MHz

Power Spectral Density CCDF
-49.99 dBm/Hz

Power Stat

More
1of?2
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REPORT NO: 06U10579-1B

DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

OUTPUT POWER (802.11 - 20 MHz TX BANDWIDTH — CHAIN 1)

PEAK POWER 2417 MHz (802.11 20 MHz Tx BW Chain 1)

- Agilent

T | Measure

Ch Freq
Channel Power

2.417 GHz

|
Trig Free Meas Off
1| |

Ref 28 dBm

Atten 28 dB

| Channel Power

#Peak

‘ Occupied BH

‘ ACP

Multi Carrier

#Res BH 1 MHz

Center 2,417 @8 GHz

YBH 3 MHz Sweep 20 ms (BO1 pts)

Span 27 MHz Power

Channel Power

2352 dBm /18.0000 MHz

Power Spectral Density CCDF
-49.79 dBm/Hz

Power Stat

More
1of?2
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REPORT NO: 06U10579-1B

DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

OUTPUT POWER (802.11 - 40 MHz TX BANDWIDTH — CHAIN 0)

PEAK POWER 2442 MHz (802.11 40 MHz Tx BW Chain 0)
s Agilent 13:56:39 Sep 21, 2006

T | Measure

Ch Freq
Channel Power

2.442 GHz

|
Trig Free Meas Off
1| |

Ref 28 dBm

Atten 28 dB

| Channel Power

#Peak

‘ Occupied BH

‘ ACP

Multi Carrier

#Res BH 1 MHz

Center 2.442 @8 GHz

Span 55.5 MHz Power
#BH 3 MHz #3neep 20 ms (BA1 pts)

Channel Power

21.29 dBm /37.0000 MHz

Power Spectral Density CCDF
-54.39 dBm/Hz

Power Stat

More
1of?2
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11 - 40 MHz TX BANDWIDTH — CHAIN 1)

PEAK POWER 2422 MHz (802.11 40 MHz Tx BW Chain 1)
s Agilent 13:57:56 Sep 21, 2006 T [ Measure

Ch Freq ©2.442 GHz Trig Free ‘ Meas Off
Channel Power | |
| Channel Power
Ref 28 dBm Atten 28 dB

#Peak I Occupied BH

ACP

Multi Carrier

Center 2.442 B8 GHz Span 55.5 MHz Power
#Res BH 1 MHz #BH 3 MHz #3neep 20 ms (BA1 pts)

Power Stat
Channel Power Power Spectral Density CCDF

21.35 dBn /37.0000 MHz -54.33 dBm/Hz o
1of2
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.3.4. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

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

TABLE 1—LIMITS FOR MAXIMUNM FERMISSIELE EXPOSURE (MPE)

. Electric fisld Magnstic fiskd o . ] -
Frequancy rangs Power density Averaging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliControlled Exposures
OL3-30 e G614 1.63 *(100) 3]
3.0-30 18427 4. 897 *(9007F2) 3]
30-200 61.4 0163 1.0 3]
300-150 frao0 3]
TB00=TD0,000 e | e e | e 5 i
{B) Limits for General Population/Uncontrolled Exposura
D134 G614 1.63 *(100) 20
TH-BD 8247 2.19F 18002 a0
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld o . . :
Frequency rangs FPower dansity Avaraging time
{MHz) strength strangth i eme) iminutzs)
B0=200 o e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plans-wave equivalent power density

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

NOTE 2 70 TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposure of can nol exercise control over their exposurs.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

CALCULATIONS

Given
E=J(30*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30* P *G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* v ((30 * (P/ 1000) * G) /(3770 * S))
d=0282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

Substituting the logarithmic form of power and gain using:
P (mW)=10" (P (dBm)/10) and
G (numeric) = 10 ~ (G (dBi) / 10)
yields
d=0.282*10~((P+G)/20)/VS
where
d = MPE distance in cm
P =Power in dBm
G = Antenna Gain in dBi
S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields

S=0.0795 * 10~ (P + G) / 10) / (d*2)
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REPORT NO: 06U10579-1B
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

DATE: OCTOBER 23, 2006

LIMITS

From §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm"2

RESULTS

No non-compliance noted

Mode MPE Peak Power | Peak Power Total Antenna Power
Distance Chain 0 Chain 1 Power Gain Density
(cm) (dBm) (dBm) (dBm) (dBi) (mW/cm”2)
20MHz TX BW 20.0 23.95 23.82 26.90 3.90 0.24
40MHz TX BW 20.0 21.77 21.61 24.70 3.90 0.14

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 06U10579-1B
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

DATE: OCTOBER 23, 2006

7.3.5. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as an offset
in the power meter to allow for direct reading of power.

20 MHz TX BANDWIDTH
Channel | Frequency | Power Chain 0 | Power Chain 1
(MHz) (dBm) (dBm)
1 2412 14.22 14.31
2 2417 16.11 16.23
6 2437 16.24 16.23
10 2457 16.32 16.21
11 2462 14.12 14.15
40 MHz TX BANDWIDTH
Channel | Frequency | Power Chain 0 | Power Chain 1
(MHz) (dBm) (dBm)
3 2422 13.18 13.32
4 2427 14.32 14.31
6 2437 14.26 14.39
7 2442 14.40 14.30
9 2452 12.27 12.33
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.3.6. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8§ dBm in any 3 kHz band during any time interval of
continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.3.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

Conducted power was measured based on the use of RMS averaging over a time interval, therefore the
required attenuation is 30 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESULTS

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

SPURIOUS EMISSIONS, LOW CHANNEL (802.11 - 20 MHz TX BANDWIDTH)

LOW CH BANDEDGE, 2417 MHz

LOW CH BANDEDGE
s Agilent 15:31:31 Sep 21, 2006 L [Freq/Channel

Bandege, 11n Mode 28MHz BH_Low Ch. Mkrl 2.415 80 GHz

Center Freq
Esiazk@ dBm Atten 20 dB 16.38 dBm 5 40000000 GHa

Log
StartFreq
dB/ 2.37500008 GHz
StopFreq
242500008 GHz

CF Step
5.00000008 MHz
Auto Man

Freq Offset
B.A0OBEAEE Hz

Signal Track
Swp On Off

Center 2.400 88 GHz Span 58 MHz ‘
#Res BH 106 kHz #\BH 306 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH SPURIOUS
¥4 Agilent 15:33:17 Sep 21, 2006 R T Marker

Mkrl 25.87 GHz

Ref 20 dBn Atten 20 dB _51.19 dpm || S€lect Marker
#Peak | 1 2 3 4

Marker Trace
Auta 1 2 3

Readout,
Freguency

Marker Table
On Off

Start 30 MHz Stop 26.08 GHz
#Res BH 100 kHz #\BH 368 kHz Sweep 2.482 s (1001 ptsy || Marker All Off

Marker Trace Type X Axiz Amplitude
1 (1 Freg 25.87 GH=z -51.18 dBm
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

SPURIOUS EMISSIONS. HIGH CHANNEL (802.11 - 40 MHz TX BANDWIDTH)

HIGH CH BANDEDGE, 2442 MHz

HIGH CH BANDEDGE
1 Agilent 14:12:59 Sep 21, 2006 T | Peak Search

Mkrl 2.437 8 GHz

Ref 16 dBm Atten 16 dB 1.44 dBm MNext Peak
#Peak [,

Log &
4B/ ‘ Next Pk Right
‘ MNext Pk Left

‘ Min Search

‘ Pk-Pk Search
‘ Mkr 3 CF]
Center 2.483 5 GHz Span 108 MHz ‘ 1"‘;{‘;
#Res BH 108 kHz #\JBH 3068 kHz Sweep 9.56 ms (BO1 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH SPURIOUS
- Agilent 14:13:48 Sep 21, 2006 T | Peak Search
Mkrl 3.28 GHz

Ref 18 dBm Atten 16 dB -56.65 dBm Next Peak
#Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr » CF

More

Start 38 MHz Stop 26.89 GHZ
#fies BH 108 kHz #UBH 300 kHz  Sweep 2.482 5 (1861 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.4. CHANNEL TESTS FOR THE 5725 TO 5850 MHz BAND
7.4.1. 6 dB BANDWIDTH

LIMIT

§15.247 (a) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 300 kHz. The sweep time is coupled.

RESULTS

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.4.2.99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS

Same as previous CCS report # 06U10233-1C.

Page 65 of 167

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.4.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt.

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt. As an alternative to a peak power measurement, compliance with the one
Watt limit can be based on a measurement of the maximum conducted output power. Maximum
Conducted Output Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.

§15.247 (b) (4) (1) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESULTS,

The maximum antenna gain is < 6dBi for other than fixed, point-to-point operations, therefore the limit is
30dBm.

Total peak power calculation formula: 10 log (10" (Pchain0O / 10) + 10" (Pchainl / 10))
Note: Pchain 0 and Pchainl are in dBm

Spot check worst case base on CCS previous report # 06U10233-1C.

Channel | Frequency [ Peak Power|Peak Power | Peak Power| Limit | Margin
Chain 0 Chain 1 Total

(MHz) (dBm) (dBm) (dBm) (dBm) (dB)

20 MHz TX BANDWIDTH
High 5825 22.00 21.97 25.00 30.0 | -5.00

40 MHz TX BANDWIDTH
High 5795 22.62 22.69 25.67 30.0 | -4.33
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11 - 20 MHz TX BANDWIDTH — CHAIN 0)

PEAK POWER 5825 MHz (802.11 20 MHz Tx BW Chain 0)
W Agilent RL | Amplitude

Ch Freq  5.525 O/ Trig Free ‘ Ree@f@'ée(}'Bem'
Channel Pawer I |

Attenuation
20.00 4B
Auto Man

Ref 28 dB A 28 dB
*F?eak - = _tf_en | — Scale/Div

15.08 dB

Scale Type
Lin

Presel Center

Center 5.825 89 GHz Span 27 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 20 ms (BO1 pts)

Presel Ad just
Channel Power Power Spectral Density ||| ©.660000080 Hz

22.09 dBm /18.0000 MHz -50.55 dBm/Hz

More
1 of 3
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11 - 20 MHz TX BANDWIDTH — CHAIN 1)

PEAK POWER 5825 MHz (802.11 20 MHz Tx BW Chain 1)
W Agilent RL | Measure

Ch Freq 5.825 GHz Trig Free ‘ Meas Off
Channel Power | |
| Channel Power
Ref 20 dBm Atten 20 dB
#Peak [ A Occupied BH
‘ ACP

Multi Carrier

Center 5.825 @@ GHz Span 27 MHz Power
#Res BH 1 MHz #BH 3 MHz Sweep 20 ms (BO1 pts)

Power Stat
Channel Power Power Spectral Density CCDF

21.97 dBn /18.0000 MHz -58.58 dBm/Hz o
1of2
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11 - 40 MHz TX BANDWIDTH — CHAIN 0)

PEAK POWER 5795 MHz (802.11 40 MHz Tx BW Chain 0)
- Agilent [ Sweep |
Sweep Time

Ch Freq 5.795 GHz Trlg Free 20,00 ms
Auto Man

Channel Power

Sweep
Single I Cont

Peak Output Power, n Mode 48MHz BH_High Ch.
Ref 26 dBm Atten 20 4B Auto 3weep

#Peak ! Time
Log Morm Accy

dB/

Center 5.795 @0 GHz Span 55.5 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (61 pts)

Channel Power Power Spectral Density

22.62 dBm /37.0000 MHz -55.06 dBm/Hz
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

OUTPUT POWER (802.11 - 40 MHz TX BANDWIDTH — CHAIN 1)

PEAK POWER 5795 MHz (802.11 40 MHz Tx BW Chain 1)
s Agilent _ T

Ch Freq 5.795 GHz Trig Free Meas Off
Channel Power | |

| Channel Power
Peak Output Power, n Mode 48MHz BH_High Ch.
Ref 28 dBm Atten 20 dB
#Peak T R N, ” Occupied BH

ACP

Multi Carrier

Center 5.795 @@ GHz Span 55.5 MHz Power
#Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (BA1 pts)

Power Stat
Channel Power Power Spectral Density CCDF

22.69 dBm /37.9000 MHz ~55.49 dBm/Hz e
1of?2
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.4.4. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

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

TABLE 1—LIMITS FOR MAXIMUNM FERMISSIELE EXPOSURE (MPE)

. Electric fisld Magnstic fiskd o . ] -
Frequancy rangs Power density Averaging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliControlled Exposures
OL3-30 e G614 1.63 *(100) 3]
3.0-30 18427 4. 897 *(9007F2) 3]
30-200 61.4 0163 1.0 3]
300-150 frao0 3]
TB00=TD0,000 e | e e | e 5 i
{B) Limits for General Population/Uncontrolled Exposura
D134 G614 1.63 *(100) 20
TH-BD 8247 2.19F 18002 a0
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld o . . :
Frequency rangs FPower dansity Avaraging time
{MHz) strength strangth i eme) iminutzs)
B0=200 o e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plans-wave equivalent power density

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

NOTE 2 70 TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposure of can nol exercise control over their exposurs.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

CALCULATIONS

Given
E=J(30*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30* P *G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* v ((30 * (P/ 1000) * G) /(3770 * S))
d=0282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

Substituting the logarithmic form of power and gain using:
P (mW)=10" (P (dBm)/10) and
G (numeric) = 10 ~ (G (dBi) / 10)
yields
d=0.282*10~((P+G)/20)/VS
where
d = MPE distance in cm
P =Power in dBm
G = Antenna Gain in dBi
S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields

S=0.0795 * 10~ (P + G) / 10) / (d*2)
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REPORT NO: 06U10579-1B
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

DATE: OCTOBER 23, 2006

LIMITS

From §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm"2

RESULTS

No non-compliance noted

Mode MPE Peak Power | Peak Power Total Antenna Power
Distance Chain 0 Chain 1 Power Gain Density
(cm) (dBm) (dBm) (dBm) (dBi) (mW/em”2)
20MHz TX BW 20.0 22.17 22.56 25.38 5.80 0.26
40MHz TX BW 20.0 22.41 23.66 26.09 5.80 0.31

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.4.5. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 12.2 dB (including 10 dB pad and 2.2 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

20 MHz TX BANDWIDTH
Channel | Frequency | Power Chain 0 | Power Chain 1
(MHz) (dBm) (dBm)
149 5745 15.34 15.23
157 5785 15.44 15.43
165 5825 15.34 15.37
40 MHz TX BANDWIDTH
Channel | Frequency | Power Chain 0 | Power Chain 1
(MHz) (dBm) (dBm)
159 5795 15.21 15.27
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.4.6. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8§ dBm in any 3 kHz band during any time interval of
continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS

Same as previous CCS report # 06U10233-1C.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.4.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

Conducted power was measured based on the use of RMS averaging over a time interval, therefore the
required attenuation is 30 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESULTS

No non-compliance noted:
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

SPURIOUS EMISSIONS. HIGH CHANNEL (802.11 - 20 MHz TX BANDWIDTH)

HlI CH BANDEDGE, 5825 MHz

HIGH CH BANDEDGE
W Agilent RL |Freq/ChanneI

Bandege, n Mode 20MHz BH_High Ch. Mkrl G5.828 67 GHz Center Freq
5F?ia2k@ dBm Atten 28 dB 3.54 dBm 585000000 GH»
StartFreq
5.82500000 GHz
Stop Freq
5.57500000 GHz

CF Step

5.00006000 MHz
Auto Man

Freq Offset
B.006BBAE Hz
Signal Track
On Off
Center 5.850 80 GHz Span 58 MHz ‘
#Res BH 108 kHz #\BH 3086 kHz Sweep 4.8 ms (601 pts)

Page 78 of 167

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH SPURIOUS
4 Agilent L Marker
Bandege/Spurious, n Mode 28MHz_High Ch. Mkr2 11.66 GHz

Ref 20 dBm Atten 20 dB _43.37 dbm || S€lect Marker
#Peak | 1 2 3 4

Marker Trace
Auta 1 2 3

4
L) Freguency

Marker Table
O 0ff
Start 30 MHz Stop 408.08 GHz
#Res BW 100 kHz #WEH 308 kHz Sweep 3.82 5 (1001 ptsy || Marker All Off

Marker Trace Type X Axiz Amplitude

1 (1 Freg 37.1E GH=z -39.89 dBm

2 (&) Freg 11.E€ GHz -43,27 dBm ‘
More
2ot 2

T H Readout
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

SPURIOUS EMISSIONS. HIGH CHANNEL (802.11 - 40 MHz TX BANDWIDTH)

HIGH CH BANDEDGE, 5795 MHz

HIGH CH BANDEDGE
s Agilent

Mkrl 5.6068 6 GHz

Ref 11 dBm Atten 16 dB -1.61 dBm
#Peak

Log

B/ Clear Write

Max Hold

Min Hold

View

Center 5.850 @ GHz Span 109 MHz
#Res BW 100 kHz #\BH 308 kHz Sweep 3.56 ms (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH SPURIOUS
% Agilent T

Mkrd 36.92 GHz

N Center Freq
Eséai@ dEm #Atten 10 dE 51.13 dBm 56.0150000 Glx

StartfFreq
30.0000006 MHz

" | StopFreq
Fod 40.0000800 GHz

CF Step
3.99700008 GHz
Auto Man

Start 30 MHz Stop 49,80 GHz
sRes BH 100 kHz sUBH 300 kHz  #Sweep 4.051 s (1081 pts) ‘ o red Difset
Markar Tracae ¥ Axiz Amplitude )
1 1 5.83 GHz -3.47 dBm
2 1 3.87 GH -47.16 dB ‘ i
3 1 11.58 EH; -52.61 dBm On Slgnal Tra[jcfkf
4 1 3E.92 GHz -51.13 dBm —
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REPORT NO: 06U10579-1B
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

DATE: OCTOBER 23, 2006

7.5. RADIATED EMISSIONS

7.5.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LEGACY MODE

LIMITS

§15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9-410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025 - 8.5
4.17725 - 4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 9.3-9.5
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 -2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 -3354 3600 - 4400 (2)
13.36 - 13.41

! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or
less than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

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

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

30-88 100 ** 3

88-216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in
a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set
to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in the 2.4 GHz band.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each 5 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.5.2. TRANSMITTER ABOVE 1 GHz FOR 2400 TO 2483.5 MHz BAND
11b MODE

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, 2412 MHz, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
1 Agilent 11:54:56 Sep 12, 2006 RL [Freg/Channel]

Restricted Band, b Mode Low Ch. Mkrl 2.389 73 GHz Center Freq
5326}37 dBplY #Atten @ dB 59.32 dBpY 5 35000000 Glx
Log

18 StartFreq
dB/ 2.31000000 GHz
Offst

3%‘3 StopFreq
ol 239000868 GHz

74.8

%.00000000 MHz
LAy Auto Man

V1 sz Freq Offset
83 FC 0.00805008 Hz

£ .
Signal Track
FTun OFf

Swp On

Start 2.310 80 GHz Stop 2,399 09 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (B8 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)
3 Agilent 11:55:33 Sep 12, 2006 RL Freq/Channel

Restricted Band, b Mode Low Ch. Mkrl 2.387 60 GHz

Center Freq
Ref 117 dB #htten 0 dB 20.99 dBWV | SCona000 Gz

Log

18 StartFreq
dB/ 2.31000008 GHz
Dffst

3%‘3 Stop Freq
0l 2.39000008 GHz

54.9
CF Step
dBpl 8.00000000 MHz

505!
LaAw Auto Man
n

1
vl sz [ Freq Offset
33 FC B.00608608 Hz
£0f0
F]Eu)n Signal Track

0ff

Swp =
Start 2.318 98 GHz Stop 2.390 86 GHZ ‘
#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, 2412 MHz, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
W% Agilent 12:08:53 Sep 12, 2006 R T [Freg/Channel

Restricted Band, b Mode Low Ch. Mkrl 2.385 47 GHz Center Freq
Ref 117 dBl #htten 0 dB 2618 dBu fl ) 2C000000 Gz
StartFreq
2.31000000 GHz
Stop Freq
2.39000000 GHz

74.8

. CF Step
dBpY 3.00000068 MHz

Auto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz

,?%E)n Signal Track

Swp On Off

Start 2.310 66 GHz Stop 2,399 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)

LgAv 1
¢
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
3 Agilent 12:09:25 Sep 12, 2006 RL Freq/Channel

Restricted Band, b Mode Low Ch. Mkrl 2.387 47 GHz

Center Freq
Ref 117 dB #htten 0 dB 47.82 dBWV Il 5 SCona000 Gz

Log

18 StartFreq
dB/ 2.31000008 GHz
Dffst

3%‘3 Stop Freq
0l 2.39000008 GHz

54.9
CF Step
dBpl 8.00000000 MHz

505!
LaAw Auto Man
n

vl sz : Freq Offset

33 FC B.00608608 Hz

£0fn

F]Eu)n Signal Track
0ff

Swp =

Start 2.318 98 GHz Stop 2.390 86 GHZ ‘

#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, 2417 MHz, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)

W Agilent 11:51:40 Sep 12, 2006 RL |Freq/ChanneI
Restricted Band, b Mode Low Ch. Mkrl 2.381 @7 GHz Center Freq
Ref 117 dBl #htten 0 dB 26.84 B fl ) 2C000000 Gz
StartFreq
2.31000000 GHz
Stop Freq
2.39000000 GHz

: CF Step
dEpY 5.000060000 MHz
LgAv Puto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz

74.8

,?%E)n Signal Track
On 0ff
Swp =

Start 2.310 66 GHz Stop 2,399 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)
3 Agilent 11:52:31 Sep 12, 2006 RL Freq/Channel

Restricted Band, b Mode Low Ch. Mkrl 2.384 40 GHz

Center Freq
Ref 117 dB #htten 0 dB 47.69 dBWV | 5 Sconan0e Gliz

Log

18 StartFreq
dB/ 2.31000008 GHz
Dffst

3%‘4 Stop Freq
0l 2.39000008 GHz

54.9
CF Step
dBpl 8.00000000 MHz

505!
LaAw Auto Man
n

vl sz 1 Freq Offset

83 FC 0 0.00000000 Hz

£0fn

F]Eu)n Signal Track
0ff

Swp =

Start 2.318 98 GHz Stop 2.390 86 GHZ ‘

#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, 2417 MHz, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
% Agilent 11:49:29 Sep 12, 2006 L |Freq/ChanneI

Restricted Band, b Mode Low Ch. Mkrl 2.386 27 GHz Center Freq
Ref 117 dBl #htten 0 dB 26.06 BV fl ) 2C000000 Gz
StartFreq
2.31000000 GHz
Stop Freq
2.39000000 GHz

74.8

. CF Step
dBpY 5.000060000 MHz
Auto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz
£06:

Signal Track
FTun
Swp On Off

Start 2.310 66 GHz Stop 2,399 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)

LgAv 1
¢
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
3 Agilent 11:50:04 Sep 12, 2006 R T [Freg/Channel

Restricted Band, b Mode Low Ch. Mkrl 2.384 27 GHz

Center Freq
Ref 117 dB #htten 0 dB 4581 BV | SConan0e Ghiz

Log

18 StartFreq
dB/ 2.31000008 GHz
Dffst

3%‘4 Stop Freq
0l 2.39000008 GHz

54.9
CF Step
dBpl 8.00000000 MHz

505!
LaAw Auto Man
n

vl sz . | Freq Offset

33 FC B.00608608 Hz

£0fn

F]Eu)n Signal Track
0ff

Swp =

Start 2.318 98 GHz Stop 2.390 86 GHZ ‘

#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, 2457 MHz, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)

W Agilent 11:57:58 Sep 12, 2006 RL |Freq/ChanneI
Restricted Band, b Mode High Ch. Mkrl 2.485 42 GHz Center Freq
Ref 117 dBl #Rtten 0 dB 61.86 dBuV fl ) 49175060 Gz
StartFreq
2. 48350000 GHz
; Stop Freq
2.50000000 GHz

74.8

: CF Step
dEpY 1.65006008 MHz
LgAv Puto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz

,?%E)n Signal Track
On 0ff
Swp =

Start 2.483 50 GHz Stop 2,508 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG (802.11b mode, Horizontal)
3 Agilent 11:58:17 Sep 12, 2006 R T [Freg/Channel

Restricted Band, b Mode High Ch. Mkrl 2.489 60 GHz

Center Freq
Ref 117 dB #htten 0 dB 20.62 dBWV | 49175000 Gliz

Log

18 StartFreq
dB/ 2.48350008 GHz
Dffst

3%‘5 Stop Freq
0l 2.50000008 GHz

54.9
CF Step
dBpl 1.65000600 MHz

65
LaAw Autg Man
n

vl sz | Freqoffset

33 FC B.00608608 Hz

£0fn

F]Eu)n Signal Track
0ff

Swp =

Start 2.483 58 GHz Stop 2.500 86 GHZ ‘

#Res BH 1 MHz #YBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, 2457 MHz, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
W% Agilent 12:06:44 Sep 12, 2006 R T [Freg/Channel

Restricted Band, b Mode High Ch. Mkrl 2.489 72 GHz Center Freq
Ref 117 dBl #Rtten 0 dB 60.86 BV fl ) 49175060 Gz
StartFreq

2. 48350000 GHz
Stop Freq
2.50000000 GHz

74.8

dBl-l'u' CF Step

1.65000008 MHz
LgAw Auto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz

,?%E)n Signal Track

Swp On Off

Start 2.483 50 GHz Stop 2,508 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
3 Agilent 12:07:15 Sep 12, 2006 R T [Freg/Channel

Restricted Band, b Mode High Ch. Mkrl 2.489 66 GHz

Center Freq
Ref 117 dB #htten 0 dB 47.87 dBWV Il 5 49175000 Gliz

Log

18 StartFreq
dB/ 2.48350008 GHz
Dffst

3%‘5 Stop Freq
0l 2.50000008 GHz

54.9
CF Step
dBpl 1.65000600 MHz

65
LaAw Autg Man
n

vl sz | Freq Offset

33 FC B.00608608 Hz

£0fn

F]Eu)n Signal Track
0ff

Swp =

Start 2.483 58 GHz Stop 2.500 86 GHZ ‘

#Res BH 1 MHz #YBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, 2462 MHz, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
i Agilent 18:57:39 Sep 20, 2006 L | Peak Search

Restricted Band, b Mode High Ch. Mkrl 2.483 66 GHz

Ref 117 dBpW #Atten @ dB 61.48 dBpY Mext Peak
#Peak

‘ Next Pk Right
‘ Next Pk Left
H Min Search
‘ Pk-Pk Search
‘ Mkr » CF
Start 2.483 58 Ghz Stop 2.560 80 GHz ‘ 1”‘;{3
#Res BH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG (802.11b mode, Horizontal)
# Agilent 18:56:51 Sep 20, 2006 RL Peak Search

Restricted Band, b Mode High Ch. Mkrl 2.483 50 GHz
Ref 117 dBp¥ #Atten @ dB 53.99 dBpV Next Peak
#Peak
Log
18 .
4B/ Next Pk Right
Offst
30.5
dB Next Pk Left
D
54.8
dBpV

LaAwv

Min Search

UL s

53 FC Pk-Pk Search

FTun
Swp

|
£0f ‘

Start 2.483 50 GHz Stop 2.500 00 GHZ
#Res BH 1 MHz #YBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, 2462 MHz, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)

W Agilent 12:04:18 Sep 12, 2006 R T |Freq/ChanneI
Restricted Band, b Mode High Ch. Mkrl 2.483 56 GHz Center Freq
Ref 117 dBl #Rtten 0 dB 28.87 dBu 1 49175000 Gz
StartFreq

2. 48350000 GHz
Stop Freq
2.50000000 GHz

: CF Step
dEpY 1.65006008 MHz
LgAv Puto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz

74.8

,?%E)n Signal Track

Swp On Off

Start 2.483 50 GHz Stop 2,508 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
3 Agilent 12:04:56 Sep 12, 2006 RL Freq/Channel

Restricted Band, b Mode High Ch. Mkrl 2.483 50 GHz

Center Freq
Ref 117 dB #htten 0 dB 2017 BV Nl 49175000 Ghz

Log

18 StartFreq
dB/ 2.48350008 GHz
Dffst

3%‘5 Stop Freq
0l 2.50000008 GHz

54.9
CF Step
dBpl 1.65000600 MHz

65
LaAw Autg Man
n

V1 5% | Freq Offset

33 FC B.00608608 Hz

£0fn

F]Eu)n Signal Track
0ff

Swp =

Start 2.483 58 GHz Stop 2.500 86 GHZ ‘

#Res BH 1 MHz #YBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

High Frequency Measwement
Compliance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project # 06U10579

Date: 09/12/06

Test Engineer: Vien Tran
Configaration: EUT & Antenna
Mode: Tx 11b

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
|TGO; S/N: 2238 @3m j |T145 Agilent 3008A0056 - ‘ j | j | FCC 15.205 j

Hi Frequency Cables

2 foot cable 3 foot cable 12 foot cable HPF Reject Filter Peak Measurements
REW=VBW=1MHz
.| | vien 187215002 . ‘ Vien 197209005 j ‘ HPF_1.06Hz j ‘ _| Avernge Measurements
REW=1MHz , VBW=10Hz

Dist i Read Pk | Read Avg. = i Peak Avg Pk Lim | Avg Lun Avg Mar Notes
{1n}) dBuV dBuV dBuVim | dBuVim ;| dBaV/im | dBuVim dB (VIH)
Low Channel, 2412 MHz
4824 i z0 400 449 - 507 4646 74 54 - 74
4824 P30 489 434 - 506 45.1 T4 54 - -89
Mid Channel, 2437 MHz

=im

74 21, 33
74 . 166
74 E 50
74

“igimm

74
74
74
74

“iqimm

Measurement Frecuency Amp Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PlLitn  Pealk Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Pealc  Calculated Peake Field Strength Ple Mar IMMargin vs. Peak Linit

Cable Loss HFF  High Pass Filter
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

119 MODE
RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, 2412 MHz, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)
i Agilent 11:27:20 Sep 20, 2006 T [Peak Search ]

Restricted Band, 9 Mode Low Ch. Mkrl 2.389 73 GHz
Ref 117 dBpW #Atten © dB 57.32 dBpVY Next Peak
#Peak
Log
10 Next Pk Righ
ey ext ight
Dffst
38.3
Next Pk Left

" 1

Min Search
‘ Pk-Pk Search
‘ Mkr 5 CF
Start 2.310 80 GHz Stop 2.398 08 GHz ‘ 1"‘0’{‘;
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (B8 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
#5 Agilent 11:26:55 Sep 28, 2006 L Peak Search

Restricted Band, g Made Low Ch. Mkrl 2.390 60 GHz

Ref 117 dBpY #Atten @ dB 52.23 dBpVY Next Peak
#Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr » CF

More

Start 2.310 66 GHz Stop 2.390 66 GHZ
#Res BH 1 MHz #WBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (q MODE, LOW CHANNEL, 2412 MHz, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)

W Agilent 11:51:23 Sep 26, 2006 R T |Freq/ChanneI
Restricted Band, g Mode Low Ch. Mkrl 2.389 68 GHz Center Freq
Rof 117 dBul #Atten 0 dB B4 dBp || e o
StartFreq
231000008 GHz
Stop Freq
239000008 GHz

1I CF Step
5.00000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Start 2.310 66 GHz Stop 2,399 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
3 Agilent 11:51:58 Sep 20, 2006 R T [Freg/Channel

Restricted Band, g Made Low Ch. Mkrl 2.390 60 GHz

Center Freq
Egiahl? deel *tten B 4B 50.59 dBpl 2.35000000 GHz

StartFreq
2.316008886 GHz

Stop Freq
233000000 GHz

CF Step
5.00800000 MHz
Auto Man

1

Freq Offset
B.A0EEBEAA Hz

Signal Track
On 0ff]

Start 2.310 66 GHz Stop 2,398 66 GHZA‘
#Res BH 1 MHz #WBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, 2417 MHz, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)

W Agilent 12:18:00 Sep 12, 2006 RL |Freq/ChanneI
Restricted Band, g Mode Low Ch. Mkrl 2.388 53 GHz Center Freq
Ref 117 dBl +Atten 0 dB 65.49 dBY It 5 2000000 Gliz
StartFreq
2.31000000 GHz
Stop Freq
2.39000000 GHz
74.8 CF Step
dBpl 1
<l 5.80000000 MHz
LgAv Auto Man
W1 52 Freq Offset
53 FC B.00000000 Hz

,?%E)n Signal Track
On 0ff
Swp =

Start 2.310 66 GHz Stop 2,399 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
3 Agilent 12:18:32 Sep 12, 2006 RL Freq/Channel

Restricted Band, g Mode Low Ch. Mkrl 2.390 680 GHz

Center Freq
Ref 117 dBwV #htten 0 dB 49.27 dBWV | SCona000 Gz

#Peak
Log

1@ StartFreq
dB/ 2.316008886 GHz
Offst

3%‘4 Stop Freq

0l 2.39000008 GHz

B CF Step

3.08000000 MHz
LgAy Auto Man

vl sz & FreqOffset
33 FC 0.06000800 Hz

,?%L)n Signal Track

On 0ff]

Swp

Start 2.310 66 GHz Stop 2.399 00 GHZ
#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (q MODE, LOW CHANNEL, 2417 MHz, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)

W Agilent 12:32:15 Sep 12, 2006 RL |Freq/ChanneI
Restricted Band, g Mode Low Ch. Mkrl 2.389 73 GHz Center Freq
Ref 117 dBl #htten 0 dB 63.70 BV fl ) 2C000000 Gz
StartFreq
2.31000000 GHz
Stop Freq
2.39000000 GHz

74.8

. | CF Step
depY al 5.86006600 MHz
LaAw Auto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz
£06:

Signal Track
FTun
Swp On Off

Start 2.310 66 GHz Stop 2,399 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
3 Agilent 12:33:08 Sep 12, 2006 RL Freq/Channel

Restricted Band, g Mode Low Ch. Mkrl 2.390 680 GHz

Center Freq
Ref 117 dBwV #htten 0 dB 47.39 dBWV Il 5 SCona000 Gz

#Peak
Log

1@ StartFreq
dB/ 2.316008886 GHz
Offst

3%‘4 Stop Freq

0l 2.39000008 GHz

B CF Step

3.08000000 MHz
LgAy Auto Man

vl sz il FreqOffset
33 FC 0.06000800 Hz

,?%L)n Signal Track

On 0ff]

Swp

Start 2.310 66 GHz Stop 2.399 00 GHZ
#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, 2457 MHz, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
W Agilent 11:33:86 Sep 26, 2006 RL | Peak Search

Restricted Band, g Mode High Ch. Mkrl 2.484 93 GHz

Ref 117 dBpY #Atten @ dB 67.76 dBpVY Next Peak

#Peak

‘ Next Pk Right

‘ Next Pk Left

H Min Search
‘ Pk-Pk Search

‘ Mkr » CF

Center 2.491 75 GHz Span 16.5 MHz ‘ 1”‘;{3

#Res BH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
# Agilent 11:32:18 Sep 20, 2006 RL Peak Search

Restricted Band, g Mode High Ch. Mkrl 2.483 50 GHz

Ref 117 dBpY #Atten @ dB 53.85 dBpVY Next Peak
#Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 2.483 50 GHz Stop 2.500 86 GHZ'
#Res BH 1 MHz #WBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (q MODE, HIGH CHANNEL, 2457 MHz, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
W% Agilent 12:22:33 Sep 20, 2006 R T [Freg/Channel

Restricted Band, g Mode High Ch. Mkrl 2.483 78 GHz Center Freq
Esvialk” By hirter 0 B 65.76 dBpl 249175608 GHz
StartFreq
248350000 GHz
Stop Freq
2.50000000 GHz

CF Step
1.65000008 MHz

Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Start 2.483 56 GHz Stop 2,508 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
3 Agilent 12:22:59 Sep 20, 2006 R T [Freg/Channel

Restricted Band, g Mode High Ch. Mkrl 2.483 50 GHz

Center Freq
Egiahl? deel *tten B 4B 49.82 dBpl 249175888 GHz

StartFreq
243358886 GHz

Stop Freq
250000000 GHz

CF Step
165600066 MHz
Auto Man

Freq Offset
B.A0EEBEAA Hz

Signal Track
On 0ff]

Start 2.483 50 GHz Stop 2.500 86 GHZ'
#Res BH 1 MHz #WBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, 2462 MHz, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
# Agilent 11:16:35 Sep 20, 2006 T | Peak Search

Restricted Band, g Mode High Ch. Mkrl 2.483 88 GHz

Ref 117 dBpY #Atten @ dB £9.17 dBpY Next Peak
#Peak

‘ Next Pk Right
‘ Next Pk Left
H Min Search
‘ Pk-Pk Search
‘ Mkr » CF
Start 2.483 50 GHz Stop 2.560 80 GHz ‘ 1”‘;{3
#Res BH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
# Agilent 11:12:52 Sep 20, 2006 RL Peak Search

Restricted Band, g Mode High Ch. Mkrl 2.483 50 GHz
Ref 117 dBp¥ #Atten @ dB 53.58 dBpV Next Peak
#Peak
Log
18 .
4B/ Next Pk Right
Offst
30.5
dB Next Pk Left
D
54.8
dBpV

LaAwv

Min Search

UL s34

53 FC Pk-Pk Search

FTun
Swp

!
£0f ‘

Start 2.483 50 GHz Stop 2.500 00 GHZ
#Res BH 1 MHz #YBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (q MODE, HIGH CHANNEL, 2462 MHz, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
W% Agilent 12:30:28 Sep 20, 2006 R T [Freg/Channel

Restricted Band, g Mode High Ch. Mkrl 2.483 83 GHz Center Freq
Esvialk” By hirter 0 B 62.63 dBpl 249175608 GHz
StartFreq
248350000 GHz
Stop Freq
2.50000000 GHz

CF Step
1.65000008 MHz

Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Start 2.483 56 GHz Stop 2,508 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
3 Agilent 12:31:09 Sep 20, 2006 R T [Freg/Channel

Restricted Band, g Mode High Ch. Mkrl 2.483 50 GHz

Center Freq
Egiahl? deel *tten B 4B 48.16 dBpl 249175888 GHz

StartFreq
243358886 GHz
Stop Freq
250008866 GHz

CF Step

1.65600066 MHz
Auto Man
n

| Freq Offset
0600066800 Hz
Signal Track
0ff
Start 2.483 58 GHz Stop 2.506 88 GHz"‘
#Res BH 1 MHz #WBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

High Frequency Measwement

Compliance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project # 06U10579

Date: 09/18/06

Test Engineer: Vien Tran
Configaration: EUT & Antenna
Mode: Tx 11g

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|173; S/N: 6717 @3m j |T34 HP 84498 - ‘ j | j |FCC 15.205 j

Hi Frequency Cables

2 foot cable 3 foot cable 12 foot cable HPF Reject Filter Peak Measurements
REW=VBW=1MHz
o| | vien 187215002 . ‘ Vien 197209005 j ‘ HPF_1.06Hz j ‘ .| Average Measwements
REW=1MHz , VBW=10Hz

Dist | Read Pk | Read Avg. = i Peak Avg Pk Lim ; Avg Lun Avg Mar Notes
{1n}) dBuV dBuV dBuVim ; dBuVim | dBaV/im ;| dBuVim (VIH)
Low Channel, 2412 MHz
4824 P30 518 383 - 538 403 74 54
4824 i 30 513 376 - 533 396 T4 54
Mid Channel, 2437 MHz

<im

74
74
74
74

“iqimm

74
74
74
74

“igimm

Measurement Frecuency Amp Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PlLitn  Pealk Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Pealc  Calculated Peake Field Strength Ple Mar IMMargin vs. Peak Linit

Cable Loss HFF  High Pass Filter
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.5.3. TRANSMITTER ABOVE 1 GHz FOR 5725 TO 5850 MHz BAND

HARMONICS AND SPURIOUS EMISSIONS (802.11a MODE)

High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project # 06010579

Date: 09/18/06

Test Engineer: Vien Tran
Configuration: EUT & Antenna
Mode: Tx 11a

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|173; S/N: 6717 @3m j |T3=l HP 8449B - | j ‘ j |FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HFF ‘ RejectFilter Peak Measwements
RBW=VBW=IMHz

- Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_7 BGHz j ‘ - Average Measurements
REW=1MHz ; VBW=10Hz

Dist : Read Pk i Read Avg.; AF { CL | Amp ;D Comr: Flr | Peak Avg : PkLim Avg Lim: Pk Mar: Avg Mar Notes
{m) dBuV dBuV dB dB dB dB | dBuV/m : dBuV/m i dBuV/m ;| dBuV/m dB dB (VH)
CH149, 5745 MHz
11490 | 30 539 41.6 48 [LH1) 0z 643 520 T4 54 o7 -20 H
11490 : 30 | 515 302 48 325 0.0 0.7 610 494 T4 54 -12.1 44 Y
CH157,5785 MHz
11570 | 30 | 548 419 48 325 0.0 0.7 653 524 T4 54 8.7 -4 H
11570 : 30 | 529 40.0 48 -325 0.0 0.7 634 s05 T4 54 - 35 Y
CH165,5825 MHz
11.650 30 544 41.7 325 0.0 0.7 6490 522 T4 54 -9, -18
11.650 3n 51.7 39.1 -325 [LH1] L] 622 496 T4 54 - -44

d ahove system noise floox:

Measurement Frequency Amp  Preamp Gain AvgLim Awverage Field Strength Limit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Lumt
Analyrer Reading Awg  Average Field Strength @ 3m Avg Mar MWargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HFF  High Pass Filter
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

MIMO MODE

7.5.4. TRANSMITTER ABOVE 1 GHz FOR 2400 TO 2483.5 MHz BAND

20 MHz TX BANDWIDTH

RESTRICTED BANDEDGE (LOW CHANNEL, 2412 MHz, HORIZONTAL)

LOW CH RESTRICTED, PEAK (Horizontal)
A Agilent 16:42:51 Sep 12, 2006 RL  [Freg/Channell

Restricted Band, n Mode_28MHz_ Low Ch. Mkrl 2.387 73 GHz Center Freq
fef 117 dBul +htten 0 dB 67.24 dBWY It <con0000 Giiz
StartFreq
2.31000008 GHz
. Stop Freq
. 2.39000000 GHz
74.8
1 CF Step
dBpy <>| £.00000000 MHz
LaRAw Buto Man
Wl 32 Freq Offset
33 FC B.00aaAARE Hz

£ .
F1('u)n Signal Track

On Off
Swp —

Start 2.310 66 GHz Stop 2,399 @9 GHz
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (Horizontal)
- Agilent 16:43:49 Sep 12, 2006 L Freq/Channel

Restricted Band, n Mode_2@MHz_ Low Ch. Mkrl 2.390 00 GHz

Center Freq
Ref 117 dBwV #htten 0 dB 2161 BV Il SConan0e Ghiz

#Peak
Log

1@ StartFreq
dB/ 2.316008886 GHz
Offst

3%‘3 Stop Freq

0l 2.39000008 GHz

B CF Step

3.08000000 MHz
LgAy Auto Man

1

vl sz Freq Offset
33 FC . 0.06000800 Hz

,?%L)n Signal Track

On 0ff]

Swp

Start 2.310 66 GHz Stop 2.399 00 GHZ
#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B

DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

MODEL: BCM94321MC

RESTRICTED BANDEDGE (LOW CHANNEL, 2412 MHz, VERTICAL)

LOW CH RESTRICTED, PEAK

- Agilent 17:685:35

Sep 12, 2006

R T

|Freq/ChanneI

Ref 117 dEBpV

Restricted Band, n Mode_26 MHz_ Low Ch.

#Atten B dB

Mkrl 2.389 B7 GHz
63.89 dEpV

#Peak

Center Freq
235000008 GHz
StartFreq
231000008 GHz
Stop Freq
239000008 GHz

74.8
dEpY

i

LgAv

V1 sz
53 FC

£0f)

FTun

Swp

Start 2,310 88 GHz
#Res BH 1 MHz

#WBH 1 MHz

Stop 2,399 @9 GHz
Sweep 1 ms (681 pts)

CF Step
5.00000008 MHz
Auto Man
Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG
- Agilent 17:06:06 Sep 12, 2006 L Freq/Channel

Restricted Band, n Mode_2@ MHz_ Low Ch. Mkrl 2.390 00 GHz

Center Freq
Ref 117 dBwV #htten 0 dB 48.38 dBWV | 2Cona000 Ghiz

#Peak
Log

1@ StartFreq
dB/ 2.316008886 GHz
Offst

3%‘3 Stop Freq

0l 2.39000008 GHz

B CF Step

3.08000000 MHz
LgAy Auto Man

vl sz il FreqOffset
33 FC 0.06000800 Hz

,?%L)n Signal Track

On 0ff]

Swp

Start 2.310 66 GHz Stop 2.399 00 GHZ
#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (LOW CHANNEL, 2417 MHz, HORIZONTAL)

LOW CH RESTRICTED, PEAK
i Agilent 16:46:23 Sep 12, 2006 L |Freq/ChanneI

Mkrl 2.388 53 GHz Center Freq

Ref 117 dBl #htten 0 dB 62.92 dBuV fl ) 2C000000 Gz
StartFreq
2.31000000 GHz
32 StopFreq
: 2.39000000 GHz

B : CF Step
<l 580000000 MHz

LgAw Auto Man

V1 5z Freq Offset

33 FC 0.00800000 Hz

£0f .

F1('u)n Signal Track

On 0ff

Swp =

Start 2.318 88 GHz Stop 2.398 88 GHz ‘

#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG
3 Agilent 16:48:56 Sep 12, 2006 R T [Freg/Channel

Restricted Band, n Mode_2@ MHz_ Low Ch. Mkrl 2.390 00 GHz

Center Freq
Ref 117 dBwV #htten 0 dB 49.95 dBV | SCona000 Gliz

#feak
Log

18 StartFreq
dB/ 231068008 GHz
Dffst
30.4

Stop Freq
233000000 GHz

CF Step
3.00000066 MHz
Auto Man

4l FreqOffset
0.00000600 Hz

Signal Track
On 0ff]

Start 2.310 66 GHz Stop 2.399 00 GHZ
#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (LOW CHANNEL, 2417 MHz, VERTICAL)

LOW CH RESTRICTED, PEAK
W% Agilent 17:03:31 Sep 12, 2006 RL [Freg/Channel

Restricted Band, n Mode_26 MHz_ Low Ch. Mkrl 2.388 67 GHz Center Freq
Ref 117 dBl *Atten @ dB 63.24 dBeV Il 5 Sc000en GH-
StartFreq
231000000 GHz
Stop Freq
2.39000000 GHz

74.8

5.00000008 MHz
LgAw Auto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz
£06:

Signal Track
FTun
Swp On Off

Start 2.310 66 GHz Stop 2,399 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)

dBl-l'u' i‘ CF Step
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG
3 Agilent 17:04:08 Sep 12, 2006 RL Freq/Channel

Restricted Band, n Mode_2@ MHz_ Low Ch. Mkrl 2.389 60 GHz

Center Freq
Ref 117 dB #htten 0 dB 47.34 dBWV Il SCona000 Gz

Log 1
1@ StartFreq
dB/ 2.31800000 GHz
Offst

3%‘4 Stop Freq
0l 2.39000000 GHz

B CF Step
8.00000000 MHz
LaAwv

Auto Man

vl sz i FreqOffset
33 FC 0.06000800 Hz

,?%L)n Signal Track
On Off
Swp =

Start 2.310 66 GHz Stop 2.399 00 GHZ ‘
#Res BH 1 MHz #YBH 18 Hz Sweep 6.238 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (HIGHCHANNEL, 2457 MHz, HORIZONTAL)

HIGH CH RESTRICTED, PEAK

W Agilent 16:50:48 Sep 12, 2006 RL |Freq/ChanneI
Restricted Band, n Mode_28 MHz_ High Ch. Mkrl 2.487 21 GHz Center Freq
5825&37 dBpY #Atten B dB £7.54 dBpY 5 49175000 GHa
StartFreq
248350008 GHz
Stop Freq
250000008 GHz

74.8

. CF Step
depY 1.65000008 MHz
LaAw Auto Man

V1 5z Freq Offset

33 FC 0.00800000 Hz

£0f .

F1('u)n Signal Track
On 0ff

Swp =

Start 2.483 50 GHz Stop 2.508 88 GHz ‘

#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG
3 Agilent 16:51:15 Sep 12, 2006 RL Freq/Channel

Restricted Band, n Mode_28 MHz_ High Ch. Mkrl 2.484 24 GHz

Center Freq
Ref 117 dB #htten 0 dB 2137 BV Il 49175000 Ghz

Log

18 StartFreq
dB/ 2.48350008 GHz
Dffst

3%‘5 Stop Freq
0l 2.50000008 GHz

54.9
CF Step
dBpl 1.65000600 MHz

65
LaAw Autg Man
n

vl sz || Freqoffset
33 FC B.00608608 Hz
£0fn

i Signal Track
FTun 0Ff
Swp =
Start 2.483 58 GHz Stop 2.500 86 GHZ ‘
#Res BH 1 MHz #YBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (HIGH CHANNEL, 2457 MHz, VERTICAL)

HIGH CH RESTRICTED, PEAK
% Agilent 16:59:59 Sep 12, 2006 R T [Freqg/Channel

Restricted Band, n Mode_28 MHz_ High Ch. Mkrl 2.483 72 GHz Center Freq
Ref 117 dBl +Atten 0 dB 65,28 dBbV It 49175000 Giiz
StartFreq
248350008 GHz
Stop Freq
250000008 GHz

74.8

dBl-l'u' CF Step

1.65000008 MHz
LgAw Auto Man

V1 5z Freq Offset
33 FC 0.00000000 Hz

,?%E)n Signal Track

Swp On Off

Start 2.483 50 GHz Stop 2,508 @9 GHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (681 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG
3 Agilent 17:01:51 Sep 12, 2006 R T [Freg/Channel

Restricted Band, n Mode_28 MHz_ High Ch. Mkrl 2.483 72 GHz

Center Freq
Ref 117 dB #htten 0 dB 48.46 dBWV Il 49175000 Gliz

Log

18 StartFreq

dB/ 243358886 GHz

Offst

305 Stop Freq
250008866 GHz

CF Step
165600066 MHz
Auto Man
n

| Freq Offset
0600066800 Hz
Signal Track
0ff
Start 2.483 58 GHz Stop 2.508 88 GHZ ‘
#Res BH 1 MHz #YBH 18 Hz Sweep 1.287 5 (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (HIGH CHANNEL, 2462 MHz, HORIZONTAL)

HIGH CH RESTRICTED, PEAK

- Agilent 11:08:26 Sep 13, 2006 L |FrequhanneI |
Restricted Band, n Mode_20WHz_ High Ch. Mkr1 2.484 44 GHz Conter F
enter Freq
Ref 117 dBuY #Atten 0 dB 8787 4BVl 5 4g175000 GHz
#Peak
Log
Start Freq
2.48350000 GHz
Y Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG
W Agilent 11:10:12 Sep 13, 2006 L
Restricted Band, n Mode_20MHz_ High Ch. Mkr1 2.484 66 GHz

Center Freq
Ref 117 dByY #Atten 0 dB 68 BN N 5 5175000 Gz
#Peak
Log |

Freg/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto Ida

Freq Offset
—|| 0.00000000 Hz

FTun Signal Track
S On

Start 2.483 50 GHz Stop 2.500 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (HIGH CHANNEL, 2462 MHz, VERTICAL)

HIGH CH RESTRICTED, PEAK

- Agilent 111416 Sep 13, 2006 L |FrequhanneI |
Restricted Band, n Mode_20WHz_ High Ch. Mkr1 2.483 78 GHz Conter F
enter Freq
Ref 117 dBuY #Atten 0 dB 62.96 4BV 1 5 sg175000 GHz
#Peak
Log
Start Freq
2.48350000 GHz
Y Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG
e Agilent 11:15:05 Sep 13, 2006 L Freq/Channel

Restricted Band, n Mode_20MHz_ High Ch. Mkr1 2.483 50 GHz

Center Freq
2;;::? dBpv #Atten 0 dB 48.38 4BVl 5 49175000 GHz

Log

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

54.0
dByv CF Step

1.65000000 MHz

LgAv uto ha

W1 Sz

i Freq Offset

0.00000000 Hz

;Qun Signal Track
S On

Start 2.483 50 GHz Stop 2.500 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)

Page 135 of 167

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HARMONICS AND SPURIOUS EMISSIONS — 20 MHz TX BANDWIDTH

High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project # 06010579

Date: 09/16/06

Test Engineer: Vien Tran
Configuration: EUT & Antenna
Mode: Tx 2.4 GHz Band_11n 20 MHz

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|173; S/N: 6717 @3m j |T3=l HP 84498 - ‘ j | j |FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

j ‘ Vien 187215002 j ‘ Vien 197209005 j ‘ HPF_4.0GHz j ‘ ~| Average Measurements

REW=IMHz , VEW=I10Hz

Dist i Read Pk | Read Ave.: AF = Amp | D Comrr i Peak Avg Pk Lim | Ave Lim Avg Mar Notes
{m) dBuV dBuV dB/m dB dB dBuVim : dBuV/m | dBuV/m : dBuV/mn B (VH)
LOW CH,_2412 MHz
4824 P30 500 37.1 333 -34 8 on 520 39.1 T4 54 H
4824 P30 465 330 333 -34.8 485 350 74 54 - - v
MID CH, 2437 MHz
4874 i 30 517 a70 334 -34.8 538 391 74 54
4874 {30 495 358 334 -348 514 370 74 54
HI CH, 2462 MHz

518 379 334 B -348 540 40.1 T4
504 334 350 -34.1 56.1 392 T4
409 364 334 B 348 521 38.7 T4
495 333 350 -34.1 552 39.1 T4

Iote: Mo other emissions were detected above the system noise floor

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Lirit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Limut
Analyrer Reading Awg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HFF  High Fass Filter
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

40 MHz TX BANDWIDTH

RESTRICTED BANDEDGE (LOW CHANNEL, 2422 MHz, HORIZONTAL)

LOW CH RESTRICTED, PEAK (Horizontal)

- Agilent 11:27:12 Sep 13, 2006 R T |Freg/Channel

Restricted Band, n Mode_40mMHz_ Low Ch. Mkr1 2.388 00 GHz Contor F
ener Fred
Ref 117 dBpY #Atten 0 (B 66.26 dBuyv 2 25000000 GHz
#Peak
Log
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

Fal
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG (Horizontal)
W Agilent 11:30:27 Sep 13, 2006 R T
Restricted Band, n Mode_40MHz_ Low Ch. Mkr1 2.388 53 GHz

Center Freq
::Pe; : :? dBpv #Atten 0 dB 30.76 4BV | 5 2ea00000 GHz

Log

Freg/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
uto Ida

@ Freq Offset
000000000 Hz

FTun Signal Track
S On

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (LOW CHANNEL, 2422 MHz, VERTICAL)

LOW CH RESTRICTED, PEAK

- Agilent 12:15:33 Sep 13, 2006 L |FrequhanneI |
Restricted Band, n Mode_40kHz_ Low Ch. Mkr1 2.386 13 GHz Conter F
enter Freq
Ref 117 dBuy #Atten 0 dB 6282 4BV 1 5 2500nonn GHz
#Peak
Log
Start Freq
231000000 GHz
Y Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG
W Agilent 12:17:21 Sep 13, 2006 R T
Restricted Band, n Mode_40MHz_ Low Ch. Mkr1 2.388 40 GHz

Center Freq
::Pe; : :? dBpv #Atten 0 dB 4793 4BVl 5 2e000000 GHz

Log

Freg/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
uto Ida

Freq Offset
——=1| 000000000 Hz

FTun Signal Track
S On

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (LOW CHANNEL, 2427 MHz, HORIZONTAL)

LOW CH RESTRICTED, PEAK

w@- Agilent 11:35:58 Sep 13, 2006 L |FrequhanneI |
Restricted Band, n Mode-40MHz- Low Ch. Mkr1 2.383 20 GHz Conter F
enter Freq
Ref 117 dByv #Atten 0 B 63.06 dBuY Il - <conoomn Gz
#Peak
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG
e Agilent 11:37:22 Sep 13, 2006 L
Restricted Band, n Mode-40MHz- Low Ch. Mkr1 2.388 13 GHz

Center Freq
2;;::? dBpv #Atten 0 dB 49.30 4BV | 5 2ea00000 GHz

Log

Freg/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
uto Ida

o Freq Offset
T 000000000 Hz

FTun Signal Track
S On

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)

Page 142 of 167

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (LOW CHANNEL, 2427 MHz, VERTICAL)

LOW CH RESTRICTED, PEAK

- Agilent 12:09:43 Sep 13, 2006 L |FrequhanneI |
Restricted Band, n Mode_40kHz_ Low Ch. Mkr1 2.380 13 GHz Conter F
J enter Freq
Ref 117 dBuy #Atten 0 dB 62.94 4BVl 5 2500noo0 GHz
#Peak
Log
Start Freq
231000000 GHz
Y Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LOW CH RESTRICTED, AVG
W Agilent 12:11:09 Sep 13, 2006 L Freg/Channel
Restricted Band, n Mode_40MHz_ Low Ch. Mkr1 2.389 73 GHz

Center Freq
::Pe; : :? dBpv #Atten 0 dB 4780 4BVl 5 2ea00000 GHz

Log

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
Auto Man|

Freq Offset
= 000000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (HIGHCHANNEL, 2442 MHz, HORIZONTAL)

HIGH CH RESTRICTED, PEAK

w- Agilent 11:43:38 Sep 13, 2006 L |FrequhanneI |
Restricted Band, n Mode_40MHz_ High Ch. Mkr1 2.487 05 GHz Conter F
J enter Freq
Ref 117 dBuY #Atten 0 dB 64.75 4BVl 5 sg175000 GHz
#Peak
Start Freq
2.48350000 GHz
Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG
W Agilent 11:45:22 Sep 13, 2006 L
Restricted Band, n Mode_40MHz_ High Ch. Mkr1 2.484 10 GHz

Center Freq
Ref 117 dByY #Atten 0 dB 49.21 dBY N 5 575000 Gz
#Peak
Log |

Freg/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto Ida

Freq Offset
———||| 0.00000000 Hz

FTun Signal Track
S On

Start 2.483 50 GHz Stop 2.500 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (HIGH CHANNEL, 2442 MHz, VERTICAL)

HIGH CH RESTRICTED, PEAK

- Agilenf 12:03:24 Sep 13, 2006 F T |Freg/Channel

Restricted Band, n Mode_40kHz_ High Ch. Mkr1 2.484 74 GHz Conter F
enter Freq
Ref 117 dBpv/ #Atten 0 B 65.52 dBpY 5 45175000 GHz
#Peak
Log
Start Freq
2.48350000 GHz
: Stop Freq
2.50000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG
W Agilent 12:04:54 Sep 13, 2006 RL
Restricted Band, n Mode_40MHz_ High Ch. Mkr1 2.484 93 GHz

Center Freq
Ref 117 dByY #Atten 0 dB T35 dBY N 5 ioi75000 Gz
#Peak
Log |

Freg/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto Ida

Freq Offset
000000000 Hz

FTun Signal Track
S On

Start 2.483 50 GHz Stop 2.500 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (HIGH CHANNEL, 2452 MHz, HORIZONTAL)

HIGH CH RESTRICTED, PEAK

- Agilent 11:51:04 Sep 13, 2006 L |FrequhanneI |
Restricted Band, n Mode_40MHz_ High Ch. Mkr1 2.484 38 GHz Conter F
enter Freq
Ref 117 dBuY #Atten 0 dB 67.00 dBuY 1 5 4g175000 GHz
#Peak
Start Freq
2.48350000 GHz
Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006

EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG
W Agilent 11:52:19 Sep 13, 2006 L
Restricted Band, n Mode_40MHz_ High Ch. Mkr1 2.484 46 GHz

Center Freq
Ref 117 dByY #Atten 0 dB 015 4B N 5 15175000 Gz
#Peak
Log |

Freg/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto Ida

Freq Offset
000000000 Hz

FTun Signal Track
S On

Start 2.483 50 GHz Stop 2.500 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

RESTRICTED BANDEDGE (HIGH CHANNEL, 2452 MHz, VERTICAL)

HIGH CH RESTRICTED, PEAK

- Agilent 11:57:46 Sep 13, 2006 L |FrequhanneI |
Restricted Band, n Mode_40kHz_ High Ch. Mkr1 2.483 58 GHz Conter F
enter Freq
Ref 117 dBuY #Atten 0 dB 63.32 4BVl 5 4g175000 GHz
#Peak
Log
Start Freq
2.48350000 GHz
Y Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 50 GHz Stop 2.500 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HIGH CH RESTRICTED, AVG
e Agilent 11:58:50 Sep 13, 2006 L Freq/Channel

Restricted Band, n Mode_40MHz_ High Ch. Mkr1 2.483 50 GHz

Center Freq
2;;::? dBpv #Atten 0 dB 4794 48wVl 5 15175000 GHz

Log

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

54.0
dByv CF Step

1.65000000 MHz

LgAv uto ha

W1 57

a3 Fd Freq Offset

0.00000000 Hz

;Qun Signal Track
S On

Start 2.483 50 GHz Stop 2.500 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HARMONICS AND SPURIOUS EMISSIONS — 40 MHz TX BANDWIDTH

High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project # 06010579

Date: 09/16/06

Test Engineer: Vien Tran
Configuration: EUT & Antenna

Mode: Tx_2.4 GHz Band_11n 40 MHz

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|173; S/N: 6717 @3m j |T3=l HP 84498 - ‘ j | j |FCC 15.205 j

Hi Frequency Cables
2 foot cable 3 foot cable 12 foot cable HPF RejectFilter Peak Measurements
REW=VBW=1MHz

- Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_4.0GHz j ‘ ~| Average Measurements
REW=1MHz , VBEW=10Hz

Dist Read Pk i Read Avg.; AF { CL | Amp D Coir: Fltr ;| Peak Avg | PkLim :Avg Lim: Pk Mar ; Avg Mar Notes
{m) dBuV dBuV dBm: dB dB dB dB | dBuV/m : dBuV/m i dBuV/m : dBuV/im dB B (VH)
LOW CH, 2422 MHz
4844 {30 450 331 333 3n -348 on LK) 47.1 352 T4 54 - H
4844 P30 422 3l4 333 30 -34.8 0.0 0.4 443 335 74 54 - v
MID CH, 2437 MHz
4874 P30 454 337 334 30 -348 on 0.6 4746 350 T4 54 H
4874 L 443 330 334 30 -34.8 0.0 0.6 465 352 74 54 - - Y
HI CH, 2452 MHz
4904 30 448 320 334 30 -34.8 0.0 0.5 352 74 54
4904 3n 440 320 334 3n -348 [LH1] LK) 343 T4 54

Iote: Mo other emissions were detected above the system noise floor

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Lirit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Limut
Analyrer Reading Awg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HFF  High Fass Filter
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.5.5. TRANSMITTER ABOVE 1 GHz FOR 5725 TO 5850 MHz BAND

HARMONICS AND SPURIOUS EMISSIONS — 20 MHz TX BANDWIDTH

High Frequency Measwement
Compliance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project # 06U10579

Date: 09/18/06

Test Engineer: Vien Tran

Configration: EUT & Antenna

Mode: Tx 11a 5.8 GHz Band_11n 20 MHz Bandwidth

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn >18GHz ‘ Limit ‘

|173; S/N: 6717 @3m j |T34 HP 81498 - | j j |FCC 15.205 j
Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ Reject Filter Peak Measurements
REW=VBW=IMHz

j ‘ Vien 187215002 j ‘ Vien 197209005 j ‘ HRFF_7 BGHz j ‘ - Average Measwrements

RBEW=1MHz ; VBEW=10Hz

Dist i Read Pk | Read Avg.: AF | CL @ Amp :D Cowr: Flo | Peak Avg Pk Lim ; Avg Lun: Pk Mar : Avg Mar Notes
{1n}) dBuV dBuV dB dB dB dB | dBuV/m | dBuV/m : dBuVim | dBuV/im dB dB (VIH)
CH149,5745 MHz
11400 © 30 : 534 418 48 325 0.0 0.7 638 522 T4 54 - -18 H
11490 | 30 518 402 48 -325 [LH1) 0z 622 S0.6 T4 54 - -34 v
CH157,5785 MHz
11570 : 30 | 542 42.1 48 -325 0.0 0.7 64.7 5246 T4 54 - -14 H
11570 : 30 : 513 398 48 325 0.0 0.7 618 s03 T4 54 - 37 Y
CH 165, 5825 NMHz
11.650 3n 535 414 -325 [LH1] L] 640 519 T4 54 - -2.1
11.650 30 510 9.1 325 0.0 0.7 615 494 T4 54 - -44

HNo ether emissi d ahove sysiem noise floor;

Ieasurement Frequency Lmp  Preamp Gam AwgLim  Awerage Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lin  Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Awg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peale Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

HARMONICS AND SPURIOUS EMISSIONS — 40 MHz TX BANDWIDTH

High Frequency Measwrement
Comphance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project # 06U10579

Date: 09/18/06

Test Engineer: Vien Tran

Configuration: EUT & Antenna

Mode: Tx 11a 5.8 GHz Band_11n 40 MHz Bandwidth

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

| T73: S/N: 6717 @3m j | T34 HP 3449B -

El ] [ ]
Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

o Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_7 BGHz ﬂ ‘ - Average Measurements
REW=1MHz ; VEW=10Hz

Dist Read Pk Read Avg.. AF | CL : Amp D Cor Flir | Peak Avg | PkLin | Avg Lim: Pk Mar | Avg Mar Notes
{10} dBuV dBuV dB dB dB dB | dBuV/m | dBuV/m | dBuVim ;| dBuV/in dB dB (VIH)
CH151, 5755 MHz
11510 30 500 396 48 -325 0.0 0.7 60.4 500 74 54 - -4 H
11510 : 30 479 358 48 325 00 0.7 583 462 T4 54 -15! 78 v
CH159, 5795 ©MHz
11.650 3n 494 392 48 -325 on 07 599 49.7 T4 54 - -43 H
11.650 30 4646 356 48 325 0.0 0.7 571 46,1 74 54 - 79 v

TNo other emissions were d d above sysiem noise floor:

Ieasurement Frequency Lmp  Preamp Gamn AwgLim  Average Field Strength Lt
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Litn  Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar MMargin vs. Average Limit
Antenna Factor Peak  Calculated Peale Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.5.6. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

Spot check worst case base on CCS previous report # 06U10233-1C.
5 GHz BAND

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL
A COMPLIANCE 561F Monterey Road

T 5 "Fagnasring Satvce, inc. Morgan Hill, CA 95037
Y G WG T FLGE

LLIGER,TOY Tel: ':: 408 :' 463 -0B88
Fax: (408) 463-0885

Data#: 10 File#: 06ul0579.EMI : 09-29-2006 Time: 14:27:
hudix ATC

Conditicn: FCC CLASS-B HORIZONTAL
Test Operator:: Vien Tran

Company: : Broadcom

Project #: : 06U10579
Configuration:: EUT, Laptop, Antenna
Mode of Oper.:: Tx on 5 GHz Band
Target: : FCC Class B

EUT S/N: ;944
Notesg: :

Read Limit over
Freq Level Factor Level Line Limit Remark

MHZ dBuv dB dBuv,/m dBuv,/m dB

]

101.7%80
164.830
213.330
286.080
434 .490
567.380

.86 11.77 42.63 43, .87
.66 13,61 42.27 43, 1.23
.09 12,71 38.80 43.50 .70
.63 15. 37.79% 46.00 .21
.27 18.84 40.11 4es.

.71 10 41.83 46. .17

¢ o ¢

[ T L T T U R R
I S ]

@ = W b

&
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL
A COMPLIANCE 561F Monterey Road

a'i E§INBA MG S6rilC8, Int, Mo rgan Hill , Ch 95037
PG RS

LLES I Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 12 File#: 06ul0579.EMI : 09-29-2006 Time: 14:41:21
Audix ATC

Condition: FCC CLASS-B VERTICAL

Test Operator:: Vien Tran

Company : : Broadcom

Project #: : 06010579
Configuration:: EUT, Laptop, Antenna
Mode of Oper.:: Tx on 5 GHZ Band
Target: : FCC Class B

EUT S/N: : 944

Notes: :

Rezad Limit over
Level Factor Level Line Limit Remark

dBuv dB dBuV,/m dBuv,/m dB

.68 11.77 40.
.61 13.61 39.
.74 14.32 37.
.89 13.63 34.
.15 17.99 37.
.32 19.7: 42.

43,
43.
43.
45,00
45.
45.

I OO TN

o bo oy b T

N OO IS I ]

SN T T O T
LIl ¥

[ Wy BV W O Y ]
LYo I

&
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REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

7.6. POWERLINE CONDUCTED EMISSIONS

LIMIT

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

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 56 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The resolution bandwidth is set to 9 kHz for both peak detection and quasi-peak detection measurements.
Peak detection is used unless otherwise noted as quasi-peak.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

Spot check worst case base on CCS previous report # 06U10233-1C.
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5 GHz Band

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit rFCC B in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP B AV(EE)| L1/L2
n.17 5504 = 41 .40 0.00 6321 3521 925 -1381 L1
nzz2 4z 1a = 3094 Q.00 f2.82 S22 -ld4a66 | -21.86 Ll
034 3290 e 27 R Q.00 5020 49 20 -2030 | -213 Ll
017 5380 e 39 80 Q.00 6321 3521 -11.41 -15.35 L2
0z 45 50 e 3020 Q.00 f2.82 5283 1733 | -32ed L2
034 3828 e 3632 Q.00 5020 49 20 2092 | -12%28 L2
& Worst Data
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EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LINE 1 AND LINE 2 RESULTS (119 mode)

Compliance Certificatlion Services
:'::‘a Enpinasring Servics, Inc. 56lF MOIlFerey Road
f iccstemenner Morgan Hill, CA 95037
LLGEm,TU = .
Tel: (408) 463-0885
Fax: (408) 463-0888

Data#: 7 File#: 115V. Date: 09-29-2006 Time: 10:13:55
Lerd (dBu
= (dBut)

CISPR CLASS-EB

AVERAGE

(Audix ATC)
Trace: & Ref Trace:

Condition: CISPR CLASS-B
Test Operator : Vien Tran
Project # : 06U10579
Company : Broadcom
EUT configuration: EUT, Antenna & laptop
Mode of operation: Tx Worst Case
Power Source : 115Vac, 60 Hz
: Ll: Peak( Blue): Avg(Green)
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EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

LINE 1 AND LINE 2 RESULTS (11a, 5.8 GHz mode)

Compliance Certification Services
561F Monterey Road
HEC VUL LIS T Morgan Hill, CAR 95037
L LGS, TU - \
Tel: (408) 463-0845
Fax: (408) 463-0888

Data#: 14 File#: 115V.EMI Date: 08-29-2006 Time: 10:29:40
Lard (dBw
= (ABuln

CISPR CLASS-B

AVERAGE

i g
T

Y150z

(Audix ATC)
Trace: 12 Ref Trace:

Condition: CISPR CLASS-B
Test Operator : Vien Tran
Project # : 06U10579
Company : Broadcom
EUT configuration: EUT, Antenna & laptop
Mode of operation: Tx Worst Case
Power Source : 115Vac, 60 Hz
: L2: Peak( Blue): Avg(Green)
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8. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO
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RADIATED SIDE PHOTO

Page 165 of 167

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10579-1B DATE: OCTOBER 23, 2006
EUT: BROADCOM 802.11ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
MODEL: BCM94321MC

POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
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%:I_NE CONDUCTED BACK PHOTO

END OF REPORT
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