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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Broadcom Corp.
190 Mathilda Place
Sunnyvale, CA 94086, USA

EUT DESCRIPTION: Broadcom 802.11ag Wireless LAN PCI-E Mini Card
MODEL: BCM94311MCAG
SERIAL NUMBER: 378
DATE OF TESTS: November 09 to 15, 2005
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.

Note: The 802.11ag DTS Band is applicable to this report; another 5.2 GHz UNII band of operation is in
separate report.

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

41. 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 +/-3.3 dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9 dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9 dB
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 802.11a/b/g transceiver module, operating in the DTS 2400-2483.5 MHz and DTS 5725-
5850MHz.

The radio module is manufactured by Broadcom Corp.

5.2. CLASS Il PERMISSIVE CHANGE DESCRIPTION

The EUT was originally tested and reported under CCS project no.: 05U3487-1B and granted by TCB on
August 03, 20052005, with a peak antenna gain of 3.24 dBi in frequency range 2400 - 24835 MHz and
5.7 dBi in frequency range 5725 — 5850 MHz. The major change filed under this application is:

1. Adding a PIFA Stamped metal antenna with a maximum gain of 3.9dBi in the 2400 — 2483.5
MHz frequency range and 6.2dBi in the 5725 — 5850 MHz frequency range.

2. Including channel 9 data for transmitting at 19dBm in g mode.

3. For antenna gain in the range 3.24dBi to 3.9dBi, the output power for g mode transmission was
lowered as follows:
_ Channel 10 from 19dBm to 18.5dBm
_ Channel 11 from 17dBm to 16.5dBm
_ Channels 12 and 13 from 12dBm to 11dBm

5.3. MODIFICATION

No modification was made during the testing.

5.4. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power same as previous project 05U3487-1B.
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5.5. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA Stamped metal antenna manufactured by Hitachi Cable, Ltd., which has a
maximum gain of 3.9dBi at 2.4GHz band and 6.2dBi at 5GHz band.

5.6. SOFTWARE AND FIRMWARE

The EUT driver software installed in the host support equipment during testing was BCM94311, version.
3.100.53.0

The test utility software used during testing was wl_tools.

5.7. WORST-CASE CONFIGURATION AND MODE

The testing was performed at both 2.4 GHz and 5 GHz bands for worst-case configuration at each band.

The worst-case channel is determined as the channel with the highest output power. The highest measured
output powers were at 2437 MHz for 11b mode, 2437 MHz for 11g mode and 5825 MHz for 11a.

The worst-case data rate for these channels are determined to be 1 Mb/s for 11b mode, 6 Mb/s for 11g
mode, and 6 Mb/s for 11a mode based on previous experience with WLAN product design architectures.

WORSRT-CASE POWER AND BIT RATE SETTING

802.11b
CHANNEL 1 6 11 13
(MHz) 2412 2437 2462 2472
Band Edge
(dBm) 19 | X | 19 | 10
Emission
(dBm) 19 | 19 | X | 19*
Bit Rate
(Mbps) 11 Mbps for Peak reading & 1 Mbps for Average reading

NOTE: * For the rest of the RF Conducted and Radiated Emission tests, channel 13 is set
to 19dBm for worst case power to cover all high channels_Channel 11 (19dBm) &
Channel 13 (10dBm).
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EUT: BROADCOM 802.11a IRELESS ILAN PCI-E MINI CARD F
05U3487 -11abg
802.11g
CHANNEL 1 2 6 9 10 11 13
(MHz) 2412 2417 2437 2452 2457 2462 2472
Band Edge
(dBm) 18 | 19 | X | 19 | 18.5 | 16.5 | 11
Emission
(dBm) 19 | x | 19 | x | x | x | 19
Bit Rate
(Mbps) 54 Mbps for Peak reading & 6 Mbps for Average reading
NOTE: * For the rest of the RF Conducted and Radiated Emission tests, channel 13 is set

to 19dBm for worst case power to cover all high channels_Channel 9 (19dBm),
Channel 10 (18.5dBm), Channel 11 (16.5dBm) & Channel 13 (11dBm)

802.11a - 5.8 GHz

CHANNEL 149 157 165
(MHz) 5745 5785 5825
Band Edge
(dBm) 17 | 17 | 17
Emission
(dBm) 17 | 17 | 17
Bit Rate
(Mbps) 54 Mbps for Peak reading & 6 Mbps for Average reading

Powers are the same for both Band Edge & Emission
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5.8. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Description Manufacturer|Model Serial Number FCCID

Laptop HP Pavilion dv4030us |CNE52005T6 DoC
AC Adapter HP PPP0009S CT 57BC30AU4RO0LO DoC
Extended Card ADEXELEC |PEX1-MINI 01/01/1900 N/A
/0 CABLES

I/0 CABLE LIST

Cable |Port # of Connector Cable Cable |Remarks

No. Identica|Type Type Length

Ports

1 AC Power |1 AC power Unshielded 1.5m [N/A

2 DC Power |1 DC Power Unshielded 1.5m |N/A
TEST SETUP

The EUT is installed in a host laptop computer via a card bus-to-mini PCI adapter / extension board
during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

| -1
L1

115 VAC/60Hz
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EUT: BROADCOM 802.11a

IRELESS LAN PCI-E MINI CARD

6. TEST AND MEASUREMENT EQUIPMENT

DATE: NOVEMBER 29, 2005

FCCID: QDS-BRCM101

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
EMI Test Receiver R&S ESHS 20 827129/006 10/22/2006
Site A Line Stabilizer / Conditioner Tripplite LC-1800a A0051681 CNR
LISN, 10 kHz ~ 30 MHz FCC LISN-50/250-25-2 2023 08/30/2006
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC  |8379443 10/21/2006
Spectrum Analyzer HP E4446A US42510266 08/25/2006
Antenna, Horn 1 ~ 18 GHz EMCO 3117 29310 09/12/2006
Antenna, Horn 18 ~ 26 GHz ARA SWH-28 1007 06/02/2006
Antenna, Horn 26 ~ 40 GHz ARA MWH-2640/B 1029 12/03/2005
Preamplifier, 1 ~ 26.5 GHz HP 8449B 3008A00369 08/17/2006
PreAmplifier 26-40 GHz MITEQ NSP4000-SP2 924343 06/01/2006
Peak Power Meter Agilent E4416A GB41291160 11/07/2006
Peak / Average Power Sensor Agilent E9327A US40440755 11/07/2006
RF Filter Section HP 85420E 3705A00256 11/21/2005
EMI Receiver, 9 kHz ~2.9 GHz HP 8542E 3942A00286 11/21/2005
Bilog Antenna 30MHz---- 2Ghz Sunol Sciences  [JB1 Antenna A121003 12/22/2005
4.0 GHz High Pass Filter Micro Tronics HPM13351 3 N/A
2.4 - 2.5 Reject Filter Micro Tronics BRM50702 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

Page 11 of 87

COMPLIANCE CERTIFICATION SERVICES

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA

DOCUMENT NO: CCSUP4031A
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: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

7. LIMIT AN TEST RESULTS

71. CHANNEL TESTS FOR 2400 — 2483.5 MHz BAND
7.1.1. 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 fisld Magnstic fiskd o . ] -
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
D330 e G614 1.63 *(100) 4]
3.0-30 18427 4. 897 *(9007F2) 3]
30-300 61.4 0163 1.0 3]
300-15 frao0 3]
1500100, 5 i
{B} Limits for General Population/Uncontrolled Exposure
D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
R 11500 20
1.0 20

f = frequency in MHz

* = Plane-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 ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 7o 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
gxposure of can nol exercise control over their exposurs.
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CALCULATIONS

Given
E=V@B0*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*(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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LIMITS

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

RESULTS

No non-compliance noted.

Mode MPE Output Antenna Power
Distance Power Gain Density
(cm) (dBm) (dBi) (mW/cm”2)
802.11b 20.0 21.80 3.90 0.07
802.11¢g 20.0 26.36 3.90 0.21

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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7.1.2. 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 10.7 dB (including 10 dB pad and 0.7 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

802.11b Mode (Gate Average Power)

Channel | Frequency Power
(MHz) (dBm)

1 2412 18.65

6 2437 19.15

11 2462 19.13

13 2472 10.35

802.11g Mode (Gate Average Power)

Channel | Frequency Power
(MHz) (dBm)

1 2412 17.52

2 2417 19.18

6 2437 19.20

9 2452 19.15

10 2457 18.78

11 2462 16.64

13 2472 10.85
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7.2, CHANNEL TESTS FOR THE 5725 TO 5850 MHz BAND
7.2.1. 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 MaAXIMUM FERMISSIBLE EXPOSURE (MFE)

Electric fisld Magnetic fiskd . e
Frequency rangs Power dansity Avaraging time
(M HE) strength strength (e iminutes)

(A} Limits for OccupationaliZontrolled Exposures

D330 e G14 1.63 100y [i]
18427F 4.80F *{O0CF=) G
G1.4 0163 1.0 G
5 i
{E} Limits for General Population/Uncontrolled Exposure
D313 e 614 1.63 100y 20
T30 e B247F 2198 1800 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFPE)—Continued
. Electric fiald Magnstic fisld o . . :
Frequency rangs Power densit; Averaging time

= |'r.1H’II'| : Et.r.l",af'.-'g.lh Et.ra'.-'g.u" (v fiem=) Y -'rﬁulgs'-

' ! imj {ASm) ' ! ' !
0200 e FIR 0.073 0.2 20
001500 i | |, B0 20
10000000 e | e | e 1.0 20

f=fraquancy in MHz

* = Plans-wawe aquivalant power density

NOTE 1 TO TaBLE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment 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 exposurs,

MoTE 2 10 TABLE 1: General population/uncontrolled expeosures apply in situations in which the general public may be ex-
pesed, orin which persons that are exposed as & conssquence of their employment may not be fully aware of the potential for
exposure or can nol exercise control over their exposurs.
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CALCULATIONS

Given
E=V@B0*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*(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: 05U3830-1
EUT: BROADCOM 802.11a

LIMITS

DATE: NOVEMBER 29, 2005

IRELESS AN PCI-E MINI CARD ID: QDS-BRCM101

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

RESULTS

No non-compliance noted.

Mode MPE Output Antenna Power
Distance Power Gain Density
(cm) (dBm) (dBi) (mW/cm”2)
802.11a 20.0 23.67 6.20 0.19

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: 05U3830-1

EUT: BROADCOM 802.11a

DATE: NOVEMBER 29, 2005

IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

7.2.2. 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 11.7 dB (including 10 dB pad and 1.7 dB cable) was entered as an

offset in the power meter to allow for direct reading of power.

READING OF POWER WAS TAKEN BY PEAK POWER METER WITH PACKET 45 Mbps

802.11a Mode (Gate Average Power)

Channel | Frequency | Average Power
(MHz) (dBm)
Low 5745 16.91
Middle 5785 17.12
High 5825 16.95
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

IRELESS AN PCI-E MINI CARD

7.3. RADIATED EMISSIONS

7.3.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

DATE: NOVEMBER 29, 2005
ID: QDS-BRCM101

§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:

13.36 - 13.41

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 93-95
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 13.25-13.4
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 17.7-214
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)

" 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: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

§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: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

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: 05U3830-1

EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD F

DATE: NOVEMBER 29, 2005
ID: QDS-BRCM101

7.3.2. TRANSMITTER ABOVE 1 GHz FOR 2400 TO 2483.5 MHz BAND_b Mode

CHANNEL 1, 2412 MHz - TRANSMITTING POWER =19 dBm

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

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

Marker 1 [T1] RBW 1 RF Att
Ref Lvl 61.23 dBNV 10
117.4 dBYV

5

MHz

VBW MHz

2.38919840 GHz SWT ms Unit

117

30.4 OB Offse¢

11

17.4

Start 2.31 GHz

Stop 2.39 GHz

Date: 9.NOV.2005 13:35:54
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

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

Marker 1 [T1] RBW 1 MHz REF Att
Ref Lvl 53.30 dBYV VBW 10 Hz

117.4 dBNV 2.38983968 GHz SWT 20 s Unit
117,

30.4 pgB Offse

17.4

Start 2.31 GHz Stop 2.39 GHz

Date: 8.NOV.2005 10:44:13
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

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

Marker 1 [T1] RBW 1 MHz RF Att
Ref Lvl 60.68 dBNV VBW 10 MHz

117.4 dBNV 2.39000000 GHz SWT 5 ms Unit
117,

30.4 dB Offse¢e

11

17.4

Start 2.31 GHz Stop 2.39 GHz

Date: 9.NOV.2005 13:39:58
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)

Marker 1 [T1] RBW 1 MHz REF Att
Ref Lvl 51.62 dBYV VBW 10 Hz

117.4 dBNV 2.38903808 GHz SWT 20 s Unit
117,

30.4 pgB Offse

17.4

Start 2.31 GHz Stop 2.39 GHz

Date: 9.NOV.2005 13:42:04
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

CHANNEL 11, TRANSMTTING = 19 dBm

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

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

Marker 1 [T1] RBW 1 MHz REF Att
Ref Lvl 60.60 dBNV VBW 1 MHz

117.5 dBNV 2.48432665 GHz SWT 5 ms Unit
117

30.5 @B Offse

11

17.5

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 11.NOV.2005 11:08:19
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

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

Marker 1 [T1] RBW 1 MHz REF Att
Ref Lvl 49.40 dBYV VBW 10 Hz

117.5 dBNV 2.48465731 GHz SWT 4.2 s Unit
117,

30.5 @B Offse

17.5

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 11.NOV.2005 11:07:30
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

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

Marker 1 [T1] RBW 1 MHz RF Att
Ref Lvl 62.19 dBNV VBW 1 MHz

117.5 dBNV 2.49265932 GHz SWT 5 ms Unit
117,

30.5 @B Offse¢e

11

17.5l

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 11.NOV.2005 11
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

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

Marker 1 [T1] RBW 1 MHz REF Att
Ref Lvl 48.20 dBYV VBW 10 Hz

117.5 dBNV 2.48353307 GHz SWT 4.2 s Unit
117,

30.5 @B Offse

17.5

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 11.NOV.2005 11:01:03

Page 30 of 87

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: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

CHANNEL 13, TRANSMTTING = 10 dBm

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
i Agilent 13:25:44 MNew 17, 2005 L I Peak Search

Restricted Band, b Mode High Ch. Mkr1 2.483 69 GHz
Rel 117 dBpV #Atten 0 dB 59.41 dBpV Next Peak

Next Pk Rigrt

Next Pk Lelt

Min Search

1
@
i "‘"ﬂ-"‘-."*l'ﬁ'-—‘-"'»"""-l‘L-‘-.-1\‘a,n-‘1‘p-.l*,'L;\‘r1n.sr-,\.l,r.\f»‘~T.-‘u"v.J‘.-#N'-J*‘-"\"‘-"'~’J"'-"'“I"H"{"J-fﬁ.‘l'f-4"f‘#“ﬂ\'r|".h1*'.'l..1;a-flt.-‘Lqﬂ_'_.,\\.l,-,_‘,‘.

Pk-Pk Search

Mkr € CF
Swp

More

Start 2.483 50 GHz Stop 2.500 00 GHz 1cl2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pis)
Copyright 2000-2004 Agilent Technalagies
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

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

i- Agilent 13:24:34 New 17, 2005 R T |Freg/Channel

Restricted Band, b Mode High Ch. Mkr1 2.484 41 GHz

Rel 117 dBpV #Atten 0 dB 47.76 dBpV Certer Freq
#Peak [ Giart 2.49175000 GHz
Log —_—

10 [2.483500000 GHz

Stait Freq
2 48350000 GHz

Stop Freqg
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Gt

Stari 2.483 50 GHz Siop 2.500 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
- Agilent 13:28:20 Ney 17, 2005 L |Freq/Channel

Restricted Band, b Mode High Ch. Mkr1 2.484 66 GHz Certer F
erter Freq
Rel 117 dBpV #Atlen 0 dB 57.75 dBpV 3 49175000 Gz

Stait Freq
2.48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man

o (A A e by b M A D d e L L b bbb A o e |
V1 82 M M Freq Cliset
S3 FC 0.00000000 Hz

aff): .
FTun Signal Traclc_
Swp On Qif

Start 2.483 50 GHz Stop 2.500 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Copyright : 2004 Agilent Technaologies
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
A Agilent 13:28:41 New 17, 2005 L |FrquChanne|

Restricted Band, b Mode High Ch. Mkr1 2.484 24 GHz Cerier F
erter Freq
Rel 117 dBpV #Atlen 0 dB 46.11 dBpV 2 49175000 GHz

Stait Freq
2 48350000 GHz

Stop Freqg
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Gt

Stari 2.483 50 GHz Siop 2.500 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

IRELESS AN PCI-E MINI CARD

DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

HARMONICS AND SPURIOUS EMISSIONS (802.11b MODE)

Power: Channel 1, 6, & 13 = 19dBm_Bit Rate: 11Mbps for Peak and 1Mbps for Average reading.

11/0%05  High Frequency Measurement

Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:Thanh Nguyen

Project #:05U3830

Company:BroadCom Corporation

EUT Descrip.:802.11a/h/g WLAN PCI-E Mini Card
EUT M/N:BCM94311MCAG

Test Target:FCC Part 15.247

Mode Oper:Tx b Mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

Pre-amplifer 26-40GHz

Horn > 18GHz ‘ Limit ‘

| T119; S/N: 29301 @1m j | T34 HP 84498 ‘

El

Hi Frequency Cables

2 foot cable ‘

3 footcable

12 foot cable

j |FCC15.209 j

Peak Measurements

HPF ‘ Reject Filter
RBW=VBW=1MHz

‘Thanhﬁ?ﬂ?ﬁﬂﬂs j ‘

j ‘Thanh208946003 j

‘HPF_4.OGHZ j ‘

Average Measurements
RBW=IMHz ; VBW=10Hz

[

f Dist | Read Pk
GHz | (m) dBuaV

Read Avg.
dBaV

Peak
dBuV/m

Avg
dBuV/m

Pk Lim
dBuV/m

Pk Mar Notes

(V)

Avg Mar
dB

Avg Lim
dBuV/m

Tx Low Channel 2412MHz

4.824 a0 47.6

412

502 44.8

74

7.236 3.0 43.1 29.9

48.5 353

74

0.648 a0 44.3

a1z

514 40.3

74

4.824 3.0 49.8 44.9

47.5

74 H

7.236 a0 37.7 2906

350

74 Noise Floor

9.648 3.0 41.6 30.1

382

o ide o lia
Bishais
bile i i

74 H

Tx Mid Channel 2437MHz

4.874 a0 49.3 452

74 v

7.311 3.0 40.9 313

47.9
8

Y

74 v

0.748 a0 40.8

74 Noise Floor

4.874 3.0 49.1

Dian
ioy vie

74 H

7.311 3.0 40.2

74 Noise Floor

0.748 a0 40.8

K2 itainaita it Ny

A ico
L

74 Noise Floor

Tx High Channel 2472MHz

4.944 a0 47.7

74 v

o

7.416 3.0 40.3

74

4.944 a0 45.6

Noise Floor

74 3

7416 a0 303

K2 ifainaing

o iun oo
brioyiiin

74 Noise Floor

No other emissions were detected above 3rd harmonic.

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp
Avg

HPF

Preamp Gain

D Corr Distance Correct to 3 meters
Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength
High Pass Filter

AvgLim Average Field Strength Limit
PkLim Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar Margin vs. Peak Limit
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

7.3.3. TRANSMITTER ABOVE 1 GHz FOR 2400 TO 2483.5 MHz BAND_g Mode

CHANNEL 1, 2412 MHz - TRANSMITTING POWER = 18 dBm

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

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

Agilent 12:24:21 Ney 17, 2005 T |Freg/Channel

R ed Band, g Made Low Ch. Mkr1 2.388 93 GHz Certer F
erter Freq

Rel 117 dBuV #Atten 0 dB 73.40 dBuV

Peak [— en S8 3:(00000 GHz

Stait Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

M CF Step
pTau 500000000 MHz
e
} ! =l
W

V1 G2 ettt [f\l,-'f,.’111ﬁ.(‘JU_-L‘-‘.\'l-}-||'F.V"_f.d;'u.‘.,‘\l'i‘.\‘.‘-'i'r-"r'--'w"”-‘l‘\"ﬂ ot WJ Jh’ '
33 FC

Freq Cliset
0.00000000 Hz
ai): :

FTun Signal Track
Swp On oif

Stari 2.310 00 GHz Siop 2.390 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Copyright 2000-2004 Agilent Technalagies
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
A Agilent 12:27:57 New 17, 2005 L | Peak Search

Restricted Band, g Mode Low Ch. Mkr1 2.389 60 GHz
Rel 117 dBpV #Atten 0 dB 53.67 dBpV Next Peak

MNext Pk Rigrt
Next Pk Lelt

Min Search

@ Pk search

Mkr € CF

Mare

Start 2.310 00 GHz Stop 2.390 00 GHz | 12

#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 p1s)
Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
st Agllent 12:30:13 Now 17, 2005 L

R ricted Band, q Mode Low Ch. Mkr1 2.389 87 GHz
Rel 117 dBpV #Atlen 0 dB 65.95 dBpV

i 8.00000000 MHz

LgAv ) m
\ bbb

|
Vi 82.,J_.',,-r...,.i,l_l.;\,.,,.{a..;,_,..1,'.,,.,.,.+a.,‘..A,4-,N..~»4.,.,‘...,,a.-,»-.-,\.,,r.,;'-.1'.n.»4'n,.\—...*-'\'t:r4-f'5.\-,'\J.-.l.,p\w»"-l-}«t-'-u'ﬂ'-fr\‘]
S3 FC
a|f]:

FTun
Swp

Start 2.310 00 GHz Stop 2.390 00 GHz

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)
Copyright : 2004 Agilent Technaologies
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DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

|FrequhanneI

Certer Freq
235000000 GHz

Stait Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step

Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
On aif
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
A Agilent 12:30:49 New 17, 2005 L |FrquChanne|

Restricted Band, g Mode Low Ch. Mkr1 2.390 00 GHz Cerier F
erter rreq
Rel 117 dBpV #Atten 0 dB 49.58 dBpV 295000000 GHz

Stait Freq
2.31000000 GHz

Stop Freqg
2.39000000 GHz

CF Step
8.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Gt

Stari 2.310 00 GHz Siop 2.390 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1

DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11a

IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

CHANNEL 2, 2417 MHZ - TRANSMITTING POWER = 19 dBm

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

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

Agilent 19:09:44 Mov 12, 2005

Mkr1 2.389 20 GHz
73.38 dBpv'

| Ref 100 dBp #Atten 0 dB

| Start 2.310 00 GHz

| #Res BW 1 MHz #VBW 1 MHz

Page 40 of 87

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

R T |Freg/Channel

Center Freq
235000000 GHz

Start Frag
231000000 GHz

1

J'"I i
Pt
/ it "

.0
n Belshupiy '.1~.-.e.f.-.‘.»—.l'-‘-.I‘»l+r-4"~.ﬂu+4f'*'fJ'u'~r.-._."v.--'*-'«-'«-*-n’\-1J-‘.-'~'-‘J-f-*'v-u“*‘“““" !

i Stop Freqg

[ 239000000 GHz
CF Step

£.00000000 MHz
Auto Ilan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
HAg IFrquChanneI

: : R Center Freq
| Ref 100 dBy\ #Atten 0 dB ; .
opeak [ = 235000000 GHz

Start Freg
231000000 GHz

Stop Freg
2.32000000 GHz

4 CF Step
8.00000000 MHz
Auto Ian|

Freq Offset
0.00000000 Hz

Signal Track
On oiff

Stop 2.390 00 GHz |
#VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
' [Fregq/Channel

Center Freqg
2 35000000 GHz

Start Freq
231000000 GHz

Stop Freg

0 2 23000000 GH
) : :
IH. . !r. 1'I|,\qlvll"ll'J"J*’ll‘f‘J"'q" |

P, T Y
.A!w,‘i-A,A‘fﬂ-‘.‘.l'ud;-—‘..‘u‘dﬂr\\'-|I""-'.1"!\.ﬂ.lfh1I)J\JI"J—"'\'f-f'I--\'\-"J'ﬁO\I"i‘]I"\"ﬂ"f"-"""\dr.-"”"rb‘“("'h v e Step

5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

ismn 2.310 00 GHz Stop 2.390 00 GHz
|#Res BW 1 MHz HVBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
HAg IFrquChanneI

: : R Center Freq
| Ref 100 dBy\ #Atten 0 dB ; .
opeak [ = 235000000 GHz

Start Freg
231000000 GHz

Stop Freg
2.32000000 GHz

CF Step

Auta Ian

Freq Offset
0.00000000 Hz

Signal Track
On oiff

Stop 2.390 00 GHz |
#VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

CHANNEL 9, 2452 MHz — TRANSMTTING POWER = 19 dBm

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
i Agilent 12:53:46 Mew 17, 2005 L IFreq,‘ChanneI

Restricted Band, g Mode High Ch. Mkr1 2.483 88 GHz Certer F
erter Freq
Ref 117 dBuV #Atten 0 dB R 249175000 GHz

Stait Freq
2 48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auta Man

dBpV ‘\ﬁ +
Lghv 'l’ﬁll'--rr'ﬂ'njulr ﬂ* et h|",. Ll )

AR TP "‘r'u'*'IF.f'1‘q'sfJ..'-Jn’"\l$.II|'I.1r-'r-.,NIhd-ll-4'-H-'Jh'{‘\J'uL,-ﬁ\‘e.iw.n.-'.‘a-u.ufu ,-JLi.rq‘-
1se Freq Cliset
33 FC 0.00000000 Hz

V1 52

a|f]:

FTun Signal Track
Swp On aif

Stari 2.483 50 GHz Siop 2.500 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Copyright 2000-2004 Agilent Technalagies
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)

i- Agilent 12:54:14 New 17, 2005 R T |Freg/Channel

Restricted Band, g Mode High Ch. Mkr1 2.483 50 GHz Cerier F
erter rreq
Rel 117 dBpV #Atten 0 dB 51.28 dBpV 2 49175000 GHz

Stait Freq
2 48350000 GHz

Stop Freqg
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Gt

Stari 2.483 50 GHz Siop 2.500 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1

EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
¥ Agllent 12:56:14 Ney 17, 2005 L

cted Band, b Mode High Ch. Mkr1 2.487 32 GHz
Rel 117 dBpV #Atlen 0 dB 66.71 dBuV

1

o]

Leav Mt P o) I

= WYY Im ][l'r”u‘ ij 1'\]+ “Jlln‘."'I.JJI"['H'“.P‘L.{UPN, ‘“{'J UI‘! "I |
v s i} [ l JL l||,| P"p.,ﬁ ‘P""'\J’l},‘lﬂlll ‘”I[III.AI -#-}""‘1]"1*- f"
S3 FC

aff):
FTun
Swp

Start 2.483 50 GHz
#Res BW 1 MHz #VBW 1 MHz

Copyright 2000-2004 Agilent Technalogies

Stop 2.500 00 GHz
Sweep 1 ms (601 pis)
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DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

|FrequhanneI

Certer Freq
2 49175000 GHz

Stait Freq
2.48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track

On aif
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
A Agilent 12:57:03 New 17, 2005 L |FrquChanne|

Restricted Band, g Mode High Ch. Mkr1 2.483 50 GHz Cerier F
erter rreq
Rel 117 dBpV #Atlen 0 dB 50.53 dBpV 2 49175000 GHz

Stait Freq
2 48350000 GHz

Stop Freqg
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Gt

Stari 2.483 50 GHz Siop 2.500 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

CHANNEL 10, 2457 MHz — TRANSMTTING POWER = 18.5 dBm

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agilent 12:43:22 New 17, 2005 T | Peak Search
Restricted Band, g Mode High Ch. Mkr1 2.483 53 GHz
Rel 117 dBpV #Atten 0 dB 72.28 dBpV Next Peak

-

Next Pk Rigrt

Next Pk Lelt

r-“ﬁ-\'ﬁvwm oy 11 i I
iy fJnJJr»\..u.',-r‘J-aa'.'-hl.J|+‘ﬁﬂ-f'uu»i'.l.‘\-ﬂr‘u“"-h".“"\"«'\\'r'r'Ih"l"lu"'kul“*"-"l"l Ml J.qffg-.thu-.-'i'q\,; I

Min Search

V1 52
23 FC Pk-Pk Search
a|f]:

FTun Mkr € CF
Swp
Start 2.483 50 GHz Stop 2.500 00 GHz 1'”1?;‘9
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pis)

Copyright 2000-2004 Agilent Technalagies
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REPORT NO: 05U3830-1

DATE: NOVEMBER 29, 2005

EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)

He Agilent 12:42:32 New 17, 2005
cted Band, g Mode High Ch.
Rel 117 dBpV #Atten 0 dB

Start 2.483 50 GHz
#Res BW 1 MHz #VBW 10 Hz

Copynight 2000-2004 Agilent Technaologies

L | Trace

Mkr1 2.483 50 GHz

53.61 dBpV Trace

2 3

Clear Write
Max Hald

Min Hald

Stop 2.500 00 GHz
Sweep 1.287 s (601 p1s)
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

DATE: NOVEMBER 29, 2005
IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent 12:48:20 Nev 17, 2005 L
Restricted Band, g Mode High Ch.

#Atten 0 dB

Rel 117 dBpV

dBpV 2
i Pl ||f|'|.alw 1 A Al B
LgAv el u..m...-i«Ji'M el t"'“'l"'1""‘l,I""‘ﬁ-'.'-"'HJ'I*.HL-!'HL-J."ri'mw"-fqh\..f],t'll.ﬂ 'J\al‘r,o.\.}xu‘h’g.' " 'hu'
: LS B RV,

V1 52
33 FC
a|f]:
FTun
Swp

Start 2.483 50 GHz
#Res BW 1 MHz

Copyright :

|FrequhanneI

Certer Freq
2 49175000 GHz

Mkr1 2.484 02 GHz
68.22 dBpV

Stait Freq
2.48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
On aif

Stop 2.500 00 GHz

#VBW 1 MHz Sweep 1 ms (601 pis)

2004 Agilent Technaologies
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
A Agilent 12:48:43 New 17, 2005 L |FrquChanne|

ricted Band, g Mode High Ch. Mkr1 2.483 50 GHz Cerier F
erter rreq
Ref 117 dBuV #Atten 0 dB e 249175000 GHz

Stait Freq
2 48350000 GHz

Stop Freqg
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Gt

Stari 2.483 50 GHz Siop 2.500 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

CHANNEL 11, 2462 MHz - TRANSMTTING = 16.5 dBM

DATE: NOVEMBER 29, 2005

IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

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

i Agilent 13:03:00 New 17, 2005
Restricted Band, g Mode High Ch.
Rel 117 dBpV #Atten 0 dB

l:lB-I-"\'Ir ‘Ll.\dJm“ﬂ ‘ .
Lgh (UGN Ty L’ll m.,, WMol 41 .
chv 1k h |'t'q| L .ll_‘ I]|| ﬁJ‘g"‘q Ly lh,ﬂ..lﬂjﬁlfhﬂlﬂl ﬂ. f“h‘ill‘\'\'t!fﬁ '”LI"JIL.J "L‘|LIL‘|L]IF.J||F|‘f #ﬁr

V1 52
S3 FC
AA
a|f]:
FTun
Swp

Start 2.483 50 GHz
#Res BW 1 MHz VBW 1 MHz

Copyright 2000-2004 Agilent Technalagies
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Mkr1 2.484 93 GHz
71.88 dBpV Nexi Peak

Siop 2.500 00 GHz
Sweep 1 ms (601 pis)

L | Peak Search

#

Next Pk Rigrt
Next Pk Leit
Min Search
Pk-Pk Search

Mkr € CF

More
1cl2
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
A Agilent 13:02:16 New 17, 2005 L | Peak Search

Restricted Band, g Mode High Ch. Mkr1 2.483 53 GHz
Rel 117 dBpV #Atien 0 dB 53.22 dBpV Next Peak

MNext Pk Rigrt
Next Pk Lelt
Min Search
Pk-Pk Search

Mkr € CF

Mare
1dd2

Stari 2.483 50 GHz Siop 2.500 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1

EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
¥ Agllent 13:05:03 Nev 17, 2005 RL
cted Band, g Made High Ch. Mki1 2.484 13 GHz
Rei 117 dBpV #Atten 0 dB 70.79 dByV

dBpV
Lghv

"‘Fll" I“hﬂ"l \IWHJ.}I,. LY U ’ uf
Ty e lfll kbllja‘(jl'm,-"n,lﬁl.ﬁd'll ilﬁ‘il"mﬁ'JIIIWJ'\'I‘lljhm‘-“rl.,hf‘\\“ N‘,h‘i\‘ *I h||| M o I|b ]IM
! oty Thpdiy iy

V1 52
33 FC

aff):
FTun
Swp

Stop 2.500 00 GHz
Sweep 1 ms (601 pis)

Start 2.483 50 GHz
#Res BW 1 MHz #VBW 1 MHz

Copyright 2000-2004 Agilent Technalogies
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DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

| Peak Search

Next Peak
Next Pk Rigrt
Next Pk Lelt
Min Search
Pk-Pk Search

Mkr € CF

Mare
1al2
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
4 Agilent 13:06:32 New 17, 2005 RL | Peak Search

Restricted Band, g Mode High Ch. Mkr1 2.483 50 GHz
Rel 117 dBpV #Atien 0 dB 53.03 dBpV Next Peak

MNext Pk Rigrt
Next Pk Lelt
Min Search
Pk-Pk Search

Mkr € CF

Mare
1dd2

Stari 2.483 50 GHz Siop 2.500 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

CHANNEL 13, 2472 MHz - TRANSMTTING = 11 dBm

DATE: NOVEMBER 29, 2005
IRELESS AN PCI-E MINI CARD F

ID: QDS-BRCM101

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

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

i Agilent 13:12:03 New 17, 2005
Restricted Band, g Mode High Ch.
Rel 117 dBpV #Atten 0 dB

o
b “""-1'».1-u..,‘_.,~'|lnf.

V1 52
S3 FC
a|f]:
FTun
Swp

Center 2.491 75 GHz
#Res BW 1 MHz #VBW 1 MHz

Copyright 2000-2004 Agilent Technalagies

e L.H,‘-.I‘4J,N.ﬁ'U1"l.l-_._‘4hq_.A,»J-Jl.A'i'-'rv.L-‘,n'—,l_.i“,y TR T T Y P yrTREYI

Sweep 1 ms (601 pis)

RL

Mkr1 2.483 66 GHz
63.18 dBpV

| Peak Search

Next Peak
Next Pk Rigrt
Next Pk Leit
Min Search
Pk-Pk Search

Mkr € CF

More

Span 16.5 MHz 1cl2
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
A Agilent 13-12:51 New 17, 2005 L | Peak Search

Restricted Band, g Mode High Ch. Mkr1 2.483 72 GHz
Rel 117 dBpV #Atien 0 dB 50.87 dBpV Next Peak

MNext Pk Rigrt
Next Pk Lelt

Min Search

Pk-Pk Search

Mkr € CF

Mare

Center 2.491 75 GHz Span 16.5 MHz | 12

#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)
-2004 Agilent Technologies
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REPORT NO: 05U3830-1

EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11 mode, Vertical)
e Agilent 11:11:30 Ney 17, 2005 L

Restricted Band, g Mode High Ch.
Rel 117 dBpV #Atten 0 dB

Mkr1 2.483 91 GHz
61.12 dBpV

o r""‘A‘l._r-,\h'niﬁ.[}“‘ ""hvﬁ
V1 S2 i
S3 FC

aff):
FTun
Swp

Start 2.483 50 GHz

Stop 2.500 00 GHz
#Res BW 1 MHz

#VBW 1 MHz Sweep 1 ms (601 pis)

Copyright : 2004 Agilent Technaologies
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|FrequhanneI

Certer Freq
2 49175000 GHz

Stait Freq
2.48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Man

Freq Ctiset
0.00000000 Hz

Signal Track

On aif
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
4 Agilent 11:12:03 New 17, 2005 RL |FrquChanne|

Restricted Band, g Mode High Ch. Mkr1 2.483 88 GHz Cerier F
erter rreq
Rel 117 dBpV #Atlen 0 dB 48.13 dBpV 2 49175000 GHz

Stait Freq
2 48350000 GHz

Stop Freqg
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Gt

Stari 2.483 50 GHz Siop 2.500 00 GHz
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 p1s)

Copynight 2000-2004 Agilent Technaologies
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

IRELESS AN PCI-E MINI CARD F

DATE: NOVEMBER 29, 2005
ID: QDS-BRCM101

HARMONICS AND SPURIOUS EMISSIONS (802.11g MODE)

Power: Channel 1, 6, & 13 = 19dBm_Bit Rate: 54Mbps for Peak and 6Mbps for Average reading.

11/0%05  High Frequency Measurement

Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:Thanh Nguyen

Project #:05U3830

Company:BroadCom Corporation

EUT Descrip.:802.11a/h/g WLAN PCI-E Mini Card
EUT M/N:BCM94311MCAG

Test Target:FCC Part 15.247

Mode Oper:Tx g Mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

Pre-amplifer 26-40GHz

Horn >18GHz ‘ Limit ‘

|T11B; S/N: 29301 @1m j |T34HP 84498 . ‘

el

Hi Frequency Cables

3 footcable

2 foot cable ‘

12 foot cable

j |FCC15.209 j

Peak Measurements

HPF ‘ Reject Filter
RBW=VBW=1MHz

‘ThanhﬂTUFSUUS j ‘

j ‘ThanhZUSSdSUUS j

‘HPF_d.UGHz j ‘

Average Measurements
RBW=IMHz ; VBW=10Hz

[

f Dist | Read Pk
GHz | (m) dBuaV

Read Avg.
dBaV

Amp
dB

Peak
dBuV/m

Avg

Pk Lim
dBuV/m

Pk Mar Notes

(V)

Avg Lim Avg Mar

dBuV/m

Tx Low Channel 2412MHz

4.824 a0 514

55.0

74 -19, ! v

7.236 3.0 41.9

474

74 -26. Noise Floor

4.824 a0 512

53.8

74 -20. . H

7.236 3.0 402

74 -28. Noise Floor

Tx Mid Channel 2437MHz

4.874 a0 453

74 -26. . v

7.311 3.0 37z 35.6

74 - y Noise Floor

4.874 a0 48.7 341

74 22, 55 H

7.311 3.0 385 356

74 X 2 Noise Floor

Tx High Channel 2472MHz

3.0 46.2 341

74 v

3.0 38.6 357

74 Noise Floor

3.0 48.4 341

74 v

3.0 38.8 357

wiioim

Faiva it Ny

74 Noise Floor

No other emissions were detected above 3rd harmonic.

Measurement Frequency
Distance to Anterma
Analyzer Reading
Antenna Factor

Cable Loss

Amp
Avg

HPF

Preamp Gain

D Comr Distance Correct to 3 meters
Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength
High Pass Filter

AvgLim Average Field Strength Limit
PkLim Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar Margin vs. Peak Limit
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

7.3.4. TRANSMITTER ABOVE 1 GHz FOR 5725 TO 5850 MHz BAND_a Mode

HARMONICS AND SPURIOUS EMISSIONS (802.11a MODE)
Power: Channel 36, 52, & 64 = 17dBm_Bit Rate: 54Mbps for Peak and 6Mbps for Average reading.

11/11/05  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Thanh Nguyen

Project #: 05TU3830

Company: BROADCOM

EUT Descrip.:802.11ag Wireless LAN PCI-E Mini Card

EUT M/N:BCM94311MCAG

Test Target:FCC 15.247

Mode Oper:11a_5745 - 5825 MHz_TX LOW, MID, HI CHANNEL _ HARMONIC & SPUR

Test Equipment:

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

|T1ZU; SIN: 29310 @1m j |T34HF 84498 . ‘ j | j |Fcc15.209 j

Hi Frequency Cables

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

Thanh 177079008 _ . ‘Thanh208‘348003 j ‘HPFJ.EGHZ j ‘ j Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist  Read Pk | Read Avg.
GHz | (m) dBuV dBuV

Tx Ch 149, 5745MHz
11.490 3.0 49.5
17.235 3.0 43.4
11.490 3.0 48.4
17.238 a0 43.7
Tx Ch 157, 5785MHz
11.570 3.0
17.355 3.0
11.570 3.0
17.355 a0
Tx Ch 165, 5825MHz
11.650 a0 50.2 385
17.475 3.0 41.9 X 41.2
11.650 3.0 46.8 X 385
17.475 3.0 42.2 . 41.2

e
E
=

Peak Avg PkLim { Avg Lim Avg Mar Notes
dBuV/m | dBuV/m | dBuV/m | dBuV/m (VH)

=
=

46.7 74 -] -73 v
48.4 74 - 5.6 Noise floor
45.1 74 -14. -8.9 H
48.4 74 -14, 5.6 Noise floor

o itaiteite
e
Siinioiin

74 -13. - v
74 -16. . Noise floor
74 -18. . H
74 -16. 5. Noise floor

o idaid e
Vi in
i iiniiiin

T4 -12.9 v
74 -16.2 - Noise floor
74 -16. ! H
74 -15.8 Noise floor

do it it ide
(eI
i iin i

No other emissions were detected above 2nd Harmonic.

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

IRELESS AN PCI-E MINI CARD

DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

7.3.5. TRANSMITTER BELOW 1 GHz FOR 2400 TO 2483.5 MHz BAND_b Mode

11b Mode

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

HORIZONTAL PLOT
ACOMPLIANCE

= Enginesring Secvice, Inc.
Y PG W LR P RLET
LLsERTUY

561F Monterey Road
Morgan Hill, CA 95037
Tel: (408) 463-0888
Fax: (408) 463-0885

Dataf: 2 File#:

Level (dBu¥/m)
o0

emissions.EMI

Date:

11-10-2005

Time: 20:28:29

I:.3l]

(Audix ATC)
Trace:

Condition:
Test Cperator:
Project #:
Company :

EUT:

Model No.
Configuration
Target of Test
Mode of Operation:

418

612
Frequency (MHz)

FCC CLASS-B HORIZONTAL
: Thanh Nguyen

: 05U3830

: BroadCom Corporation
: 802.11 a/b/g WLAN PCI-E Mini Card
: BCMS4311MCAG
: EUT Plug in the Extended card, HP Laptop
: FCC Class B

Tx b Mode, worst channel
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REPORT NO: 05U3830-1

DATE: NOVEMBER 29, 2005

EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HORIZONTAL DATA

Freq evel Factor

Level

Limit Over
ILine Limit Remark

MH=

'_'
I S N |
1

/.440
.940
.480
. 340
. 340
.130
.440

ER AT W ) B S N

Iy B non

1
2
3
4
5
&

ft IR 0 T ' B WS Dy WA U
(Sl N S

[0 N R E

[Uo I «

(IR 0 I

dB dBuv/m dBuv,/m dB

11
.91
.80
.68
L3
.18

87

36.
35.
35.
40.
39.
.48
42.

40

17
33
90
11
79

25
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

IRELESS AN PCI-E MINI CARD

DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

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

VERTICAL PLOT
ACOMPLIANCE

T @ EnginBaning Secvice, nc.
¥ PG YU LR PRGE
LLSSM,TUY

561F Monterey Road
Morgan Hill, CA 95037
Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 4 File#:

Level (dBu%/m)
1]

emissions.EMI Date:

11-10-2005

Time: 20:37:09

30

{Audix ATC)
Trace:

418 6lz
Frequency (MHz)

Conditicn: FCC CLASS-B VERTICAL

Test Operator:
Project #:
Company :

EUT:

Model No.
Configuration
Target of Test
Mode of Operation:

hanh Nguyen

0503830

BroadCom Corporation
802.11 a/b/g WLAN PCI-E Mini Card
BCMS4311MCAG
EUT Plug in the Extended card, HP Laptop
FCC Class B

Tx b Mode, worst channel
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

VERTICAL DATA
Limit over
Factor Level Line Limit Remark

dB dBuv,/m dBuv,/m

i}

43.
43.
45 .
45 .
46 .
45 .
45 .

v LN
S

|

[

=

3.11 33,
.0 32,
.68 38,
f.77 36,
.62 38.
1.21 38.
2.1 39,

- a0

I
I

=] n B2 kD
b 00 W
I N 0 T W TR £

LI
I

Oy = b DD

] =
O N T

[

[
I 4
I ¢

I
I

1
2
3
4
5
2

o

[ I

[«
L4
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD

7.3.6. TRANSMITTER BELOW 1 GHz FOR 2400 TO
11g Mode

DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

2483.5 MHz BAND_g Mode

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

HORIZONTAL PLOT

ACOMPLIANCE

2 Enginesring Gervice, nc.
Y PG VLT LE R PRGT
LLZEnTUY

561F Monterey Road
Morgan Hill, CA 895037
Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 8 File#: emissicnsg.EMI 11-10-
Level (dBu¥im)
1)

2005 Time: 20:57:45

DSD 418 612

Frequency (MHz)
{Audix ATCY
Trace:

Condition: FCC CLASS-B HORIZONTAL

Test Operator: : Thanh Nguyen

Project #: : 0503830

Company : : BroadCom Corporation

EUT: : 802.11 a/b/g WLAN PCI-E Mini Card
Model No. : BCMS4311MCAG

Configuration : EUT Plug in the Extended card, HP
Target of Test : FCC Class B

Mode of Operation: Tx g Mode, worst channel
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HORIZONTAL DATA

Limit Over
Freq evel Factor Level Line Limit Remark

MHZ ABuV dB dBuvV,/m dBuvV,/m dB

.440 23, Z2¢ 12.11 36.37
.030 19.8 16.14 35.97
.430  Z3.10 1e6.81 39.71
140  21.7 17.82 35.34
L3700 1707 20.7: 38.45
130 18.° 22.18 40.33
L3990 1e.68 23 39.71

I

(SR N

s
S v T e T B R |
I T s B o -
I

H I s
EJ ¢

=] Ul 3y O W

a0y Oy

EI 4
I

[ S R S )
[}

%

1
2
3
4
5
6

[ N 1 o T A

[+
[4
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

IRELESS AN PCI-E MINI CARD

DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

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

VERTICAL PLOT
ACOMPLIANCE

35 Enginesrng Secyice, nc.
Y b W LR RS
LLsEATUY

561F Monterey Road
Morgan Hill, CA 95037
Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: & File#:

Level (dBuW/m)
&0

emissions . EMI Date:

11-10-2005

Time: 20:46:51

30

(Ludix ATC)
Trace:

418 6lz
Frequency (AMHz)

Conditicon: FCC CLASS-B VERTICAL

Test Operator:
Project #:
Company :

EUT:

Model No.
Configuration
Target of Test
Mode of Operatilon:

: Thanh Nguyen

05U3830
BroadCom Corporation

802.11 a/b/g WLAN PCI-E Mini Card

BCMS4311MCAG

EUT Plug in the Extended card,

FCC Class B
Tx ¢ Mode, worst channel
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

VERTICAL DATA

Limit Over
Freq Factor Level Line Limit Remark

MH=Z dB dBuvV,/m dBuvV,/m dE

-
1
w0

=y
.54
1.32
.35
5. 13

5. 95

7.440 o 12.11 33.84 43,
L.630  18.8 14.01 32.96 43,
1.270 18. 16.23 34 .¢ 45,
76.290 . 17.53  37.¢ 45,
26.640 19, .63 39.87 46,
1.230 17.7 21 .31 39, 46 .
L0680 L3700 21,67 40.03 46,

oL
P R

LI
LI

I
I

a0
A

1
2
3
4 oo
5 ~
6

.97

4
4
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

7.3.7. TRANSMITTER BELOW 1 GHz FOR 5725 TO 5850 MHz BAND_a Mode
11a Mode

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

HORIZONTAL PLOT
: GOMPLIANBE 561F Monterey Road

7 & ‘Engnesring Sevuite, nc. Morgan Hill, CA 95037
Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 10 File#: emissions.EMI Date: 11-10-2005 Time: 21:09:26
Level (dBuY/m)
1]

DSD 418 61Z

Frequency (MHz)
{Audix ATC)
Trace: Ref Trace:

Conditicon: FCC CLASS-B HORIZONTAL

Test Operator: : Thanh Nguyen

Project #: : 05U3830

Company : : BroadCom Corporation

EUT : : 802.11 a/b/g WLAN PCI-E Mini Card

Model No. : BCMS4311MCAG

Configquration : BEUT Plug in the Extended card, HP Laptop
Target of Test : FCC Claes B

Mode of Operation: Tx a Mode upper band, worst channel
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

HORIZONTAL DATA
Limit over
Freq Factor Level Line Limit Remark

MH=Z dB dBuv,/m dBuv,/m dE

~]
)

9,38

1.94
9,72
.23
.65

. B4

.580 20,8 13.31 34.12 43,
.450 25, 13.21 38.43 43,
.040 19.827 14.0% 34.08 46,
.480 20.48 15.80 36,28 46,
.310 18, 0t 20,72 38.77 46,
.380 17, 21.12 38.35 46.
0.130 17.828 22.1&8 40.16 46,

O I |

=] oW b
O T ) I D |
b e T e B

aq
I

L 4
4

(100 B Y T L T

W= O o

=]

1
2
3
4
5
&

b}
a0
I

g
i

Z
|
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

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

VERTICAL PLOT
: GOMPLIANGE 561F Monterey Road

é Enzinasring Secwice, Inc. Mo rgan Hill , CR 95037
T P L PR

uLEsa Ty Tel: (408) 463-0888
Fax: (408) 463-0885

Data#f: 12 File#: emissicons.EMI Date: 11-10-2005 Time: 21:18:10
Level (dBuYi/m)
60

0 418 612
Frequency (AHz)
(Audix ATC)
Trace: Ref Trace:

Conditicon: FCC CLASS-BE VERTICAL

Test Operator: : Thanh Nguyen

Project #: : 0B5U3830

Company : : BroadCom Corporation

EUT : : 802.11 a/b/g WLAN PCI-E Mini Card

Model No. : BCMS4311MCAG

Configuration : EUT Plug in the Extended card, HPF Laptop
Target of Test : FCC Class B

Mode of Operation: Tx a Mode upper band, worst channel
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

VERTICAL DATA

Limit Over
Freqg Factor Level Line Limit Remark

MHz [ dBuv,/m dBuv,/m dE

]
]
k]

36.
33.
34 .
37.
38.
39.
39.

43,
43,
46 .
46 .
46 .
46 .
46 .

NI -
b
I
'_a
'_
[ I S Y S
I IS Ty By B

I
I
E I 4

o I T
o
=] 1 tnown
0N
I -

o b
o

(I -
I -
|
=]

Oy BD b N e

fics

oo«
[ s
[ T

I
30
s

(%]

1
2
3
4
5
&

[0 =

| |
ay I
L2«

[
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

7.4. 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)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" 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

No non-compliance noted:
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

11g Mode
6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs | Limit rFCC B Margin Remark
{MHz) | PK (dBuV) | QP (dBuV) |AV (dBuV)| (dB) QF AV [QP(dB)|AV (dB)| L1/L2
0.15 4030 - - 0.00 66.00 5600 | -1670 | -6.70 L1
020 130 - - 0.00 63.69 5360 | -16392 | 630 L1
15.13 38.82 - - 0.00 60.00 5000 | -21.18 | -11.18 L1
0.15 4818 - - 0.00 66.00 5600 | -1782 | -782 L2
0.20 47.10 - - 0.00 63.69 3460 | -163% | -6.350 L2
13.13 38.18 - - 0.00 60.00 5000 | -21.82 | -11.82 L2
6 Waorst Data
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

LINE 1 RESULTS

ACOMPLIANCE

I Enginaprng Service, Inc.

[E=OTE A R b = N
N =S TR

IRELESS AN PCI-E MINI CARD

Compliance

Tel:
Fax:

(408)
(408)

DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

Certification Services

561F Monterey Road
Morgan Hill,

CA 95037
463-0885
463-0888

Data#t: 21

Leve (dBu
0 (dBu')

File#:

3830.emil Date:

11-14-2005

Time: 17:02:18

CISPH CLA

Wy a0

{Audiv ATC)
Trace: 19

Conditicon:
Project #
Company

EUT Descrip
Model

EUT Config
Mode Of Oper
Target of Test:
Power Source:

Test Operator

: Vien Tran

CISPR CLASS-B

05U3830

Broadcom

802.11lag WLAN PCI-E Mini Card
BECM34311MCAG

EUT/Laptop

2.4 GHz TX Worst Case

FCC Class B

115VAC, &0H=Z

Ll: Peak ( Black

), Avg { Green)
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REPORT NO: 05U3830-1
EUT: BROADCOM 802.11a

LINE 2 RESULTS

o T o - o
T & Enginmaring Service, Inc.

B LD CIENR LT
LLoEm,TOY

IRELESS AN PCI-E MINI CARD

Compliance

DATE: NOVEMBER 29, 2005
FCCID: QDS-BRCM101

Certification sServices

561F Monterey Road

Morgan Hill,

Tel:
Fax:

(408)
(408)

CA 95037
463-0885
463-0888

Data#: 14

File#:

3830.emil Date:

11-14-2005

Time: 16:42:

Leve (dEu
0 (dBuld

CISPR CLA

Wy 502

(hudiv ATC)
Trace: 12

Condition:
Project #
Company

EUT Descrip
Model

EUT Config
Mode Of Oper
Target of Test:
Power Source:

Test Operator

: Vien Tran

CISPR CLASS-B

050328320

Broadcom

802.1lag WLAN PCI-E Mini Card
BECMS94 31 1MCAG

EUT/Laptop

2.4 GHz TX Worst Case

FCC Class B

115VAC, &60H=zZ

L2: Peak ( Black

)y, Avg ( Green)
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005

EUT: BROADCOM 802.11a, IRELESS ILAN PCI-E MINI CARD FCCID: QDS-BRCM101
11a Mode
6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs | Limit rFCC B Margin Remark

{MHz) | PK (dBuV) | QP (dBuV) |AV (dBuV)| (dB) QF AV [QP(dB)|AV (dB)| L1/L2
0.15 4584 - - 0.00 66.00 5600 [ -17.16 | -7.16 L1
0.19 4732 - - 0.00 64.04 5404 | -16352 | 6352 L1
15.13 3980 - - 0.00 60.00 5000 | -20200 | -1020 L1
0.15 4010 - - 0.00 66.00 5600 | -1690 | -590 L2
0.1% 47.50 - - 0.00 64.04 404 | -163534 | 654 L2
13.13 38.72 - - 0.00 60.00 5000 | -2128 | -1128 L2
6 Waorst Data
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

LINE 1 RESULTS

GOMPLIANCE Compliance Certification Services

S L bt . 561F Monterey Road
T @ pinEarHng Sarvice, Ine, .
§ rcourticienner Morgan Hill, CA 95037
LLE, T . \
Tel: (408) 463-0885
Fax: (408) 463-0888

Data#: 35 File#: 3830.eml Date: 11-14-2005 Time: 17:52:17
Levd (dBu
b 0 Sl

CISPR CLA

—
S
e

.

.
e

Wpas02

(Audic ATC)
Trace: 33 Ref Trace:

Condition: CISPR CLASS-B
Project # : 05U3830
Company : Broadcom
EUT Descrip : 802.1lag WLAN PCI-E Mini Card
Model : BCMO94311MCAG
EUT Config : EUT/Laptop
Mode ©Of Oper : 5 GHz Band _ TX Worst Case
Target of Test: FCC Class B
Power Source: : 115VAC, 60H=z
: L2: Peak ( Black ), Avg ( Green)
Test Operator : Vien Tran
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11ag WIRELESS . AN PCI-E MINI CARD FCCID: QDS-BRCM101

LINE 2 RESULTS

Compliance Certification Services
561F Monterey Road
VOO VLI CI% MR CC Morgan H1l1l, CA 95037
LLCEn, T . \
Tel: (408) 463-0885
Fax: (408) 463-0888

Data#: 35 File#: 3830.eml Date: 11-14-2005 Time: 17:52:17
Leve {(dBu
0 s 5

CISPR CLA

N Aok R
iy

Wy 502

(hudic ATC)
Trace: 33 Ref Trace:

Condition: CISPR CLASS-BE
Project # : 0503830
Company : Broadcom
EUT Descrip : 802.1lag WLAN PCI-E Mini Card
Model : BCMS94311MCAG
EUT Config : EUT/Laptop
Mode Of Oper : 5 GHz Band _ TX Worst Case
Target of Test: FCC Class B
Power Source: : 115VAC, 60HZ
: L2z: Peak ( Black ), Avg ( Green)
Test Operator : Vien Tran
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11 IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

8. SETUP PHOTOS

RF CONDUCTED SETUP

ANTENNA PORT CONDUCTED PHOTO
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11 IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO — FOR ABOVE 1GHZ TEST

Y
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11 IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

RADIATED BACK PHOTO - FOR ABOVE 1GHZ TEST
B P
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EUT: BROADCOM 802.11 IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

RADIATED SIDE PHOTO — FOR ABOVE 1GHZ TEST
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11 IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

RADIATED PHOTO — FOR BELOW 1GHZ TEST
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
EUT: BROADCOM 802.11 IRELESS AN PCI-E MINI CARD FCCID: QDS-BRCM101

POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
: o !
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REPORT NO: 05U3830-1 DATE: NOVEMBER 29, 2005
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LINE CONDUCTED BACK PHOTO

END OF REPORT
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