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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BROADCOM CORPORATION
190 MATHILDA PLACE
SUNNYVALE, CA 94086, USA

EUT DESCRIPTION: 802.11ag / Draft 802.11n WLAN PCI-E MINI CARD
(Tested inside of Dell PP15S)

MODEL.: BCM94322HM8L
SERIAL NUMBER: 240
DATE TESTED: JULY 19 - 20, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
RSS-210 Issue 7 Annex 9 and RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All expressions of Pass/Fail in this report are
opinions expressed by CCS based on interpretations of the test results. 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS 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:
Stnsy Sl Chur
SUNNY SHIH Can Ming Chung
EMC SUPERVISOR EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, FCC MO&O 06-96, RSS-GEN Issue 2, and RSS-210
Issue 7.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

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
Power Line Conducted Emission +/-2.3dB
Radiated Emission +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 08U11950-2B

FCC ID: QDS-BRCM1031

DATE: AUGUST 18, 2008
IC: 4324A-BRCM1031

5. EQUIPMENT UNDER TEST

5.1.

DESCRIPTION OF EUT
The EUT is a 802.11ag / Draft 802.11n WLAN PCI-E Mini Card installed inside Dell PP15S

portable laptop.

The radio module is manufactured by Broadcom and model number is BCM9432HMSL.

5.2.

DESCRIPTION OF CLASS Il CHANGE
The major changes filed under this application are:
Change #1: Adding portable platform, Dell PP15S.
Change #2: Adding co-location with BT module FCC ID: QDS-BRCM1033.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Antenna . .
Manufacturer Antenna type Model number Max Peak gain (2.4GHz) Max Peak gain (5GHz)
06-7015-03 (MAIN) _ ,
GALTRONICS PIFA TX2 0.18dBi(H) TX1 0.4dBi(V)
06-7016-03 (AUX)
06-7015-03 (MAIN) , ,
GALTRONICS PIFA TX2 -1.84dBi(H) TX1 0.4dBi(V)
06-7016-03 (AUX)
06-7018-03 (MAIN) _ ]
*GALTRONICS PIFA TX2 0.66dBi(V) TX2 2.48dBi(V)
06-7031-03 (AUX)
2023987-1(TX1
Tyco PIFA (1) TX2 0.04dBi(H) TX1 1.15dBi(H)
Electronics 2023987-1(TX2)
Tyco 2023987-1(TX1) _ _
Elochon, PIFA TX2 -0.98dBi(V) TX2 0.71dBi(V)
ectronics 2023986-1(TX2)
Tyco. PIFA 2023989-1(TX1) TX1 -1.17dBi(H) TX2 1.24dBi(H)
Electronics

*: Antenna under testing.

5.4.

SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was BCMWLS5, rev. 4.170
The test utility software used during testing was wl_tool, rev. 4.170. RC83.0.

5.5.

The worst-case data rate for each mode is determined to be as follows, based on original test

WORST-CASE CONFIGURATION AND MODE

report #07U11529 and CCS Test plan.
Only the Radiated Emission and AC mains line conduction tests are performed.
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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description| Manufacturer Model Serial Number FCCID
Laptop Dell PP15S 21-022949000-18 DoC
AC Adapter Dell LA45NS0-00 0OGM456-71615-7CP N/A
1/0 CABLES

1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 UsS115v Unshielded 2.0m N/A
2 DC 1 DC Unshielded 2.0m Ferrite on laptop's end
TEST SETUP

The EUT is installed in a host laptop computer during the tests. Test software exercised the
radio card.
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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

SETUP DIAGRAM FOR TESTS

TEVAL S BOHz
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REPORT NO: 08U11950-2B
FCC ID: QDS-BRCM1031

DATE: AUGUST 18, 2008
IC: 4324A-BRCM1031

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 Asset Cal Due
EMI Receiver, 2.9 GHz Agilent / HP 8542E C00957 06/12/09
RF Filter Section, 2.9 GHz Agilent / HP 85420E C00958 06/12/09
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 05/09/09
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 10/25/08
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC  [N02481 10/25/08
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 01/27/09
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 08/07/08
Antenna, Horn, 18 GHz ETS 3117 C01006 04/15/09
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 08/03/08
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 Cc01011 10/13/08
Peak Power Meter Agilent / HP E4416A C00963 12/02/08
Peak / Average Power Sensor |Agilent E9327A C00964 12/02/08
Antenna, Horn 26 ~ 40 GHz ARA MWH-2640/B C01009 04/13/09
4.0 GHz High Pass Filter Micro Tronics HPM13351 N/A N/A
2.4 - 2.5 Reject Filter Micro Tronics BRM50702 N/A N/A
7.6 GHz High Pass Filter Micro Tronics HPM13350 N/A N/A
5.75 - 5.8 Reject Filter Micro Tronics BRC13192 N/A N/A
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REPORT NO: 08U11950-2B
FCC ID: QDS-BRCM1031

DATE: AUGUST 18, 2008
IC: 4324A-BRCM1031

7. RADIATED TEST RESULTS

7.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)
IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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 40 GHz is investigated with the transmitter set to the lowest,

middle, and highest channels in the 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: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

7.2, TRANSMITTER ABOVE 1 GHz IN THE 5.15 - 5.25 GHz BAND
7.2.1. 802.11a MODE

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont S Chamber

Company: Broadcom

Project #:080U11950

Date: 07/19/08

Test Engineer: Can Ming Chung

Configuration: Tx Mode

Mode: Tx 5.2 GHz _5150-5250 MHz_11a Legacy

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

‘nzu: S/N: 29310 @3m j |Tu4 Miteq 3008A00931 j | j | j | FCC 15.209 j

Hi Frequency Cables

2 foot cable 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter Peak Measurements
! RBW=VEW=1MHz

. . ‘ AS5m Chamber ﬂ ‘ HFF_7.6GHz j ‘ . Average Measurements
REW=1MHz , VBW=10Hz

Dist : Read Pk i Read Avg.! ! Amp (D Corr! Flir . Peak Avg i PkLun | Avg Lun! Pk Mar | Avg Mar Notes
{m) dBuV dBuV B B dB | dBuVim | dBuVim i dBuVim | dBuV/m dB dB {(VH)

LOW CHANNEL, 5180 MHz
15540 30 425 308 - 0o 0.7 603 486 T4 54 - 54
15540 30 432 310 - 0o 0.7 610 488 T4 54 - 52

MID CHANNEL, 5200 MHz
15,600 30 415
15,600 30 417

HI CHANNEL, 5240 MHz
15.720 30 420
15.720 30 421

Rev. 4127

Measurement Frequency Amp  Preamp Gain Awg Lim  Awerage Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lim  Peak Field Strength Limnit
Analyzer Eeading Awg  Average Field Strength @ 3 m Awg Mar Margin ws. Average Linit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargmn ws. Peak Lirmt

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

7.3. TRANSMITTER ABOVE 1 GHz IN THE 5.25 - 5.35 GHz BAND
7.3.1. 802.11a MODE

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadeom

Project #08U11950

Date: 07/19/08

Test Engineer: Can Ming Chung

Confignration: Tx Mode

Mode: Tx 5.3 GHz_5260-5320 MHz_11a Legacy

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-25GHz‘ Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|T120: S/N: 29310 @3m j |T144 Miteq 3008A00931 j | j | j ‘ FCC 15.209 j

Hi Frequency Cables

2foot cable 3 foot cable ‘ 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
! RBW=VBEW=1MHz

v . ‘ AS5m Chamber ﬂ ‘ HPF_7 BisHz j ‘ j Average Measurements
REW=IMHz ;, VBEW=10Hz

Dist | Read Pk i Read Avg.| - C Amp (D Cor! Flw ;| Peak Avg | Pk Lin {Avg Lin ! Pk Mar | Avg Mar Notes
() dBuV dBuV dB dB dB | dBuVim | dBuVimn | dBuVim | dBuVim dB dB (V/H)

LOW CHANNEL, 5260 MHz
15.780 30 415 289 on 07 588 462 T4 54 78
15.780 30 412 298 on 0.7 585 47.1 T4 54 - 69

MID CHANNEL, 5300 MHz
15500 30 4246
15900 30 430

HI CHANNEL, 5320 MHz
15960 30 415
15960 30 418

Rev. 4127

Measurement Frecuency Amp  Preamp Gain AvgLim Awverage Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Eeading Avg  Awverage Field Strength () 3 m AvgMar Margin vs. Average Limit
Antenna Factor Peale  Calculated Peak Field Strength Pk Mar Margn vs. Peak Lumt

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11950-2B
FCC ID: QDS-BRCM1031

7.3.2. 802.11n HT40 MODE
RESTRICTED BANDEDGE (HIGH CHANNEL 62, HORIZONTAL)

DATE: AUGUST 18, 2008
IC: 4324A-BRCM1031

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilenf 00:13:41 Jul 19, 2008 R T |Freg/Channel

Mkr1 5.353 12 GHz Conter F
enter Freq
:}pe; :EO dBpv #Atten 0 dB 62.78 4B« 4ennoon GHz
Start Freq
5.35000000 GHz
Stop Freq
545000000 GHz

CF Step
11.0000000 kHz
Auto Man|

Freq Offset
000000000 Hz

Signal Track
Swp Gn Cff

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
s Agilent 00:14:37 Jul 19,2008 R T

Freg/Channel

Wkt 53505 Gt |
enter Fred

Ref 120 dBpv #Atten 0 dB 48.65 dBy

e b en’ e Y 5 40500000 GHz

Start Freq
5.35000000 SHz

Stop Freq
£.46000000 GHz

CF Step
11.0000000 hiHz
uto Mdan|

Freq Offset
000000000 Hz

Signal Track
Sp On

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

RESTRICTED BANDEDGE (HIGH CHANNEL 62, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilent 00:07:20 Jul 19, 2008 R T |Freg/Channel

Mkr1 5.351 83 GHz Center F

enter Freq
Ref 100 dBp #Atten 0 B 62.47 dBpY' £ A0A00000 G
#Feak
Log
10 Start Frag
dB/ 535000000 GHz
Offst
3.7
dB Stop Freq
DI 546000000 GHz

74.0

dBpy CF Step
11.0000000 MHz

[ Ao Ilan|

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT
W Agilenf 00:09:00 Jul 19, 2008 R T |FregiChannel

Mkr1 5.351 65 GHz Conter F
enter -red
Ref 100 dBpY #Atten 0 dB ATT8 B N - enonno Gz
#Peak ]
Log

10 Start Freq
dB/ 535000000 GHz
Offst
37
dB Stop Freg
oI 546000000 GHz

54.0

dByv CF Step
5.31000000 GHz

Logdy Ma

512 Freq Offset

0.00000000 Hz

Signal Track

S On

Center 5.405 00 GHz Span 110 MHz
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

7.4. TRANSMITTER ABOVE 1 GHz IN THE 5.47 — 5.725 GHz BAND
7.4.1. 802.11a MODE

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont S Chamber

Company: Broadcom

Project #:080U11950

Date: 07/19/08

Test Engineer: Can Ming Chung
Configuration: Tx Mode

Mode: Tx 5.47-5.725 GHz Band_11a Legacy

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-ampliferZE-dDGHz‘ Horn > 18GHz ‘ Limit ‘
‘nzu: S/N: 29310 @3m j |Tu4 Mite q 3008400931 j | j |T125:ARA18—266H1: SIN:1007 j | FCC 15.209 j

Hi Frequency Cables

2 foot cable 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter Peak Measurements
! RBW=VEW=1MHz

. . ‘ AS5m Chamber ﬂ ‘ HFF_7.6GHz j ‘ . Average Measurements
REW=1MHz , VBW=10Hz

Dist : Read Pk i Read Avg.! ! Amp (D Corr! Flir . Peak Avg i PkLun | Avg Lun! Pk Mar | Avg Mar Notes
{m) dBuV dBuV B B dB | dBuVim | dBuVim i dBuVim | dBuV/m dB dB {(VH)
LOW CHANNEL, 5500 MHz
11.000 30 419 200 - on 0.7 538 408 T4 54
11.000 30 409 286 - on [ Mo 528 405 74 54

MID CHANNEL, 5600 MHz
11200 30 415
11.200 30 41.1

HI CHANNEL, 5700 MHz
11.400 30 ;409
11.400 30 0 417

Rev. 4127

Measurement Frequency Amp  Preamp Gain Awg Lim  Awerage Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lim  Peak Field Strength Limnit
Analyzer Eeading Awg  Average Field Strength @ 3 m Awg Mar Margin ws. Average Linit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargmn ws. Peak Lirmt

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

7.4.2. 802.11n HT40 MODE
RESTRICTED BANDEDGE (LOW CHANNEL 102, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 00:29:24 Jul 13, 2008 R T Poak Search |

Mkl 5.469 6 GHz

Ref 120 dBpy #Atten 0 (B 69.12 dBpY Mext Peak
#Peak
Log

| Nesxt Pk Right
| Next Fl Left
‘ Win Search
S1 w2
S3 FC| Fk-Pk Search

AA

off):
FTun Mkr © CF
Swp
Center 5.410 0 GHz Span 120 MHz | M?;e
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 00:30:26 Jul 19, 2008 FE T |Freg/Channel

Mkr1 5.4612 GHz

Center Freq
Ref 120 dByv #Atten 0 dB 53.30 dBuv
e b en’ e Y 5 41000000 GHz

Log

Start Freq
5.35000000 SHz

Stop Freq
£.47000000 GHz

CF Step
120000000 hiHz
uto Mdan|

S1 V2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Cn off

Swp

Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 9.357 s (601 pts)
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RESTRICTED BANDEDGE (LOW CHANNEL 102, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 00:48:51 Jul 19, 2008 R T |FregiChannel

Mkr1 5.469 6 GHz Center F
enter Freq
Ref 120 dBpy #Atten 0 B 69.55 dBpY' £ 1000000 G
#Peak
Log
10 Start Frag
dB/ 535000000 GHz
Offst
3.7
dB Stop Freq
547000000 GHz

CF Step
120000000 WHz
Auto hdan|

LgAv

S1 V2
S$3 FC
AA
off):
Fﬂ,,, Signal Track
Swp On Off

Start 5.350 0 GHz Stop 5470 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

LOW CHANNEL RESTRICTED, AVG, VERT
W Agilent 00:47:45 Jul 19, 2008 R T |FregiChannel

Mkr1 5.459 4 GHz Conter F
Ref 120 dBypY #Atten 0 dB 53.53 dBpv enter Freq
HPeak [ == =l 5 41000000 GHz

Log

10 Start Freq
dB/ £.35000000 GHz
Offst

3T
dB Stop Freq
5.47000000 GHz

CF Step
12.0000000 MHz
to Ida

LgAv

S1 V2
S3 FC

AA
aff): :
ETun Signal Track
Swp On

Freq Offset
000000000 Hz

Start 5.350 0 GHz Stop 5.470 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 9.357 s (601 pts)
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7.5. RECEIVER ABOVE 1 GHz

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadcom

Project 08011950

Date: 07/19/08

Test Engineer: Can Ming Chung
Configuration: Rx Mode

Mode: Rx 2.4 GHz_HT 20

Test Equipment:

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

|T1zu;s-‘N:2931o.;cjr-3m j |Tm Miteq SIJIJBAIJIJ‘JSIj ‘ j | j ‘ RX RSS 210 j

Hi Frequency Cables

2foot cable 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter | P2k Measurements
REW=VBW=1MHz

v | v ‘Aﬁm Chamber j ‘ j ‘ ﬂ Average Measurements
REW=1MHz; VBW=10Hz

Read Pk | Read Avg. : Amp D Corr i Peak Avg | PkLim AvgLimi Pk Mar | Avg Mar Notes

dBuV dBuV dB dBuV/m | dBuVim ;| dBuV/m : dBuVim dB dB (ViH)
5990 392 287 -363 444 339 T4 54 -20.6 -20.1
7320 41.0 207 ) -36.2 474 370 T4 54 -26.6 -170
5670 385 85 . -365 426 326 T4 54 -314 -214
7360 406 278 - 469 34.1 T4 54 -27.1 -199

Rev. 4127

Measurement Frequency Lmp  Preamp Gain Avg Lim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correctto 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Awerage Field Strength @ 3 m Avg Mar Margin ws. Average Limit
Anterma Factor Peak  Calculated Peak Field Strength Pl Mar IMargm ws. Peak Lirmt

Cable Loss HPF  High Pass Filter
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FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

7.6. WORST-CASE BELOW 1 GHz

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

Compliance Certificatio Se ices
GOMPLIANCE égqg3 gzni:i:r‘?.tree: s

T & EnQMERriNg Service, Inc, -
¥ rccuvchicmrRce Fremont, CA 945328

LLCEA,TUY
Tel: (510) 771-100

Fax: (5L10)

Date: 07-19-2040

Condition: FCC CLASS-2B HORIZONTAL

Test Operator:: Can Ming Chung

Project #: : 0BUL11950

Company : : Broadcom

Configuration:: EUT install in laptop

Mode : : T¥X worst case A mode-Mid Ch

as
Target: : FCC Class B

0
e

m

[NV I I VT TRT}

[ SN
o

[Ua T PR B YR £
[
)

|
[ ]
(s3I I YIS N R a w]

I

b
=]
i

[ Y S S D S el
Wl W O
B W
| I PN T O T % R RS S
WO m y e
W B
Lo I I T B o B o

|

]
|

|

m
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REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
FCC ID: QDS-BRCM1031 IC: 4324A-BRCM1031

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

coMPLIANCE Compliance Certification Services
= i 4717° enicia Street
T = Enginapring Service, Inc, 17173 Benicia ? reec
¥ foovoticerRet Fremont, CA 94538
ULCSA,TUY _ P
Tel: (510) 771-1000
Fax: (5310) €el-0888

g Levd @Butin

FCC CLASS-B

45 —
r——J 3
| B ‘i - "'“.1 1| 4 3 =
\ ,v
| 1 ; OB EPa e A | Sgliogae .l o e
.'\I f—'liﬂl‘lh"ﬂﬁ ]Lr rf e 78 —rl“.r'w-"‘""-““luu‘[_, e f—«f"-J.P'-.'\-"" | A e
|| . 1
o 30 . 41% 6l2 06 1000
Freguency (WHz)
Trace 13 Ref Trace

Test Operator Can Mi
e 8U11950
Company Broadcom
Configuration:: EUT install in laptop
Mode : : T worst case A mode-Mid Ch
Target: . FCC Class B
Pags: 1
Read Limit over
Freqgq Level Factor Level Line Limit Remark
MHz dBuv dB3 dBuV/m dBuV/m dB
1 33. 49.65 —-14.91 34.74 0.00 -5.26 Peak
2 176. 47 .50 -18.77 28.73 432.50 -14.77 Pesak
3 351 50.87 -14.07 36€.89 46.00 -9.11 P=ak
4 788.54¢0 32.88 -4.81 28.07 46.00 -17.93 Peak
5 806 31.75 —-4.47 27.28 46.00 -18.72 Pesak
[ 878 30.32 -2.7% 27.53 46.00 -18.47 Pesak
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8. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§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 Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ez iminutzs)
(A} Limits for OccupationaliContrellad Exposuras
D330 G614 1.63 *(100) il
3.0-30 . 18427 4. 894 *{9007F2) 4]
30-200 | 61.4 0163 1.0 3]
300-15 frao0 4]
1500—100,000 5 i
{B) Limits for General Population/Uncontrolled Exposura
O3134 G614 1.63 *(100) 20
T30 8247 21908 {180 a0
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnstic fiskd o . ] -
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
FIR ] 0.o73 0.2 20
11800 20
1.0 20

f=frequency in MHz

* = Plans-wave equivalent power density

NOTE 1 7O TABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fully aware of the potential for exposure and can exercies control aver their exposurs.
Limits for oczu pationaliconirolled expeosurs airsn apply in situations whean an individual is transient through a location whare ooou-
pationalicontrolled limits apply provided he or she is made awars of the potential for exposurs,

NOTE 2 To TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ex-
pomed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposura of can not exerciss control over their exposurs.

Page 21 of 30
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 08U11950-2B DATE: AUGUST 18, 2008
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time
(V/m) (A/m) { Wim? J {min)
0.003-1 280 219 6
1-10 280/ f 219 f 6
10-30 28 219/ f 6
20-3200 28 0.073 2" 6
3001 500 1.585f%% 0.0042f%5 F1150 6
1 50015 000 614 0.163 10 B
15 000-150 000 614 0.163 10 616 000 /f'2
150 000300 000 0.158f%° 421 x10%f°% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, isin MHz. 5
2. A power density of 10 W/m™ is equivalent to 1 mW./cm™.
3. A magnetic field strength of T A/m corresponds to 1.257 microtesla (uT)
or 12.57 milligauss (mr).
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CALCULATIONS

Given
E=V@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, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain 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/cmA2

Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10* ((P + G)/10) / (d*2)

The power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by a factor
of 10.
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CO-LOCATED MPE CALCULATIONS for Mobile configuration

For multiple colocated transmitters operating simultaneously the total power density can be
calculated by summing the Power * Gain product (in linear units) of each transmitter.

yields

d=0.282*V((P1*G1)+ (P2*G2)+ ...+ (Pn*Pn))/S)
where

d = distance in cm

Px = Power of transmitter x in mW

Gx = Numeric gain of antenna x

S = Power Density in mW/cm”2

In the table below, Power and Gain are entered in units of dBm and dBi respectively, then
converted to their linear forms for the purpose of the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2
From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”"2

RESULTS

Please see next page
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REPORT NO: 08U11950-2B

FCC ID: QDS-BRCM1031

DATE: AUGUST 18, 2008
IC: 4324A-BRCM1031

RESULTS

(MPE distance equals 20 cm)

Mode Band Output | Antenna MPE FCC Power | IC Power
Power Gain Distance Density Density
(dBm) (dBi) (cm) (mW/cm#2) | (W/m*2)
Bluetooth | 2.4 GHz 6.07 3.50
WLAN 55GHz | 21.87 2.48
Combined 20.0 0.06 0.56

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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9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 il 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 receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

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

RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit FCC B in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP{B)AV{HE)| L1/L2
0.z0 3453 -- 4611 oo a3.a1 53681 -5.78 -7.50 L1
0.a0 44 38 -- 3540 oo 36.00 46 .00 862 -10.80 L1
455 42 .99 - 2063 oo 36.00 600 -15301 -2537 L1
0.z0 31.94 - 43294 oo a3.al 5361 1187 | -1047 L2
a3 4303 - 272 oo 56.00 4400 -1297 | -1870 L2
12.00 41 22 - 2457 oo a0.00 50,00 -lgye | -25.43 L2
6 Worst Data
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LINE 1 RESULTS

¥ @ Enginapring Service, Inc,
’ FEC VUL LCIRNE O
GLGEA,TUY

Compliance Certification Services
47173 Benicia Street

Fremont,
Tel:
Fax:

(510)
(510)

661-0

Ch 943538
T771-1000

nooo
beEage

08U11850.EMI

Date:

07-19-20

08

Condition:
Test Operator::
Project #:
Company:

Configuration::
Mode:

Target:
Voltage:

: Ll:

: TX Worst
: CISFR B

CISFR CLASS-B

Can Ming
08UL1950

Chung

: Broadcom

EUT inside Laptop

case

60Hz=z
(Blu=);

115vac /

Peak Lverags
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LINE 2 RESULTS

¥ = Engmesring Service, Inc.
¥ FEL VUL LR IR O
UL, CEA, TUY

Compliance
47173 Benicia
Fremont,

Tel: (310)
Fax: (310)

0BUL1950.EMI Date: 07-19-2008

Condition: CISPR CLASS-B

Test Operator::

Project #:
Company: :
Configuration::
Mode:
Target:
Voltage:

Chung

EUT inside Laptop

: TX Worst case

. CISPR B

115vVac / 60Hz

: L2: Peak (Blue); Averags
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