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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

1. TEST RESULT CERTIFICATION

COMPANY NAME: BROADCOM CORPORATION
190 MATHILDA PLACE
SUNNYVALE,
CA. 94086, U.SA

EUT DESCRIPTION: 802.11b WLAN MINI PCI CARD
MODEL.: BCM94301MPL
DATE TESTED: 6/13 —6/17/2003

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: This document reports conditions under which testing was conducted and results of tests
performed. This document may not be altered or revised in any way unless done so by Compliance
Certification Services and al 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.

Approved & Released For CCS By: Tested By:

A% 5 et d".:.-r:,_.

MIKE HECKROTTE CHIN PANG
CHIEF ENGINEER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

2. EUT DESCRIPTION

The EUT isan 802.11b WLAN Mini PCI Card operating in the 2400 — 2483.5 MHz band with a peak
output power of 19.36dBm (86.3 mW) has a peak antenna gain of 0.48dBi. The EUT istested with two
hosts computers as below:

The host computer #1 isaHP model CRV SA-02T1-75.
The host computer #2 isa HP model PP2180.

One set of RF conducted emissions measurement were made on the radio card, and radiated and line
conduction emissions measurements were made with the radio installed in each host computer.
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4/1992, FCC CFR 47
Part 2 and FCC CFR 47 Part 15.
4. FACILITIES AND ACCREDITATION

4.1. FACILITIES AND EQUIPMENT

The open area test sites and conducted measurement facilities used to collect the radiated data are located
at 561F Monterey Road, Morgan Hill, California, USA. The sites are constructed in conformance with
the requirements of ANSI C63.7, ANSI C63.4 and CISPR Publication 22.

All receiving equipment conformsto CISPR Publication 16-1, “ Radio Interference Measuring Apparatus and
Measurement Methods.”
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

4.2. TABLE OF ACCREDITATIONS AND LISTINGS
Country | Agency Scope of Accreditation L ogo
USA FCC 3/10 meter Open Area Test Sitesto perform
FCC Part 15/18 measurements C
1300
Japan VCCI CISPR 22 Two OATS and one conducted Site VCCI
R-1014, R-619, C-640
Norway | NEMKO | EN50081-1, EN50081-2, EN50082-1, 7 N\
EN50082-2, |EC61000-6-1, IEC61000-6-2, LIN)
EN50083-2, EN50091-2, EN50130-4, —r" ELA 117
EN55011, EN55013, EN55014-1, EN55104,
EN55015, EN61547, EN55022, EN55024,
EN61000-3-2, EN61000-3-3, EN60945,
EN61326-1
Norway | NEMKO | EN60601-1-2 and |IEC 60601-1-2, the -
Collateral Standards for Electro-Medical (N)
Products. MDD, 93/42/EEC, AIMD >’ ELA-171
90/385/EEC
Tawan | BSMI CNS 13438 fa;h
-\ # a[
SL2-IN-E-1012
Canada | Industry | RSS210 Low Power Transmitter and Receiver | (Canada
Canada IC2324A,B,C,and F
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

5. CALIBRATION AND UNCERTAINTY

5.1. MEASURING INSTRUMENT CALIBRATION

The measurement instruments utilized to perform the tests documented in this report have been calibrated
in accordance with the manufacturer’ s recommendations, and are traceable to national standards.

5.2. MEASUREMENT UNCERTAINTY

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

Radiated Emission, 30 to 200 MHz +/-3.3dB
Radiated Emission, 200 to 1000 MHz +45/-2.9dB
Radiated Emission, 1000 to 2000 MHz +45/-2.9dB
Power Line Conducted Emission +/- 2.9 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

5.3. TEST AND MEASUREMENT EQUIPMENT

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

TEST AND MEASUREMENT EQUIPMENT LIST
. Seria Calibration
Name of Equipment Manufacturer Model Number Due Date
LISN, 10kHz~30MHz FCC 50/250-25-2 114 9/6/03
Line Filter Lindgren L MF-3489 497 NCR
EMI Test Receiver R&S ESHS 20 827129/006 4/11/04
Antenna, Horn 1 ~18 GHz EMCO 3115 2238 NCR
PreAmp Miteq NSP2600-SP 924341 4/25/04
Spectrum Analyzer Agilent 8564E 821460 5/13/05
Quasi-Peak Adaptor HP 85650A 2811A01155 5/16/04
SA RF Section, 1.5 GHz HP 85680B 2732A03661 5/16/04
SA Display Section 2 HP 85662A 2816A 16696 5/16/04
Antenna, Bilog Chase CBL6112B 2586 3/6/04
Preamplifier, 1300 MHz HP 8447D 2944A 06589 8/22/03
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DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

6. SETUP OF EQUIPMENT UNDER TEST

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Device Type Manufacturer Model Serial Number FCCID
Laptop #1 HP CRVSA-02T1-75 CN31021563 DoC
L aptop #2 HP PP2180 N/A DoC
AC adapter HP ADP-75HB MV T0236126269 DoC
I/O CABLES
Cable | Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 3 Us115v Un-shielded 2m No
2 DC 1 DC Un-shielded im No
TEST SETUP
The EUT was installed in a host computer.
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

SETUP DIAGRAM

AC Adapter

115VAC / 60Hz
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

SETUP FOR DIGITAL DEVICE TESTS

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Device Type Manufacturer Model Serial Number FCCID
PRINTER HP 2225C 2541541679 BS46XU2225C
MOUSE HP M-S34 L ZB75200323 D2L 211029
MODEM ACEEX 1414 9013540 IFAXDM 1414
Laptop #1 HP CRVSA-02T1-75 CN31021563 DoC
L aptop #2 HP PP2180 N/A DoC
AC adapter HP ADP-75HB MV T0236126269 DoC
/O CABLES
Cable | Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 3 US 115V Un-shielded 2m No
2 DC 1 DC Un-shielded im No
3 |Parald 1 DB25 Shielded 2m Yes
4 Serial 1 DB9 Shielded im Yes
5 Mouse 1 PS/2 Un-shielded 2m Yes
TEST SETUP
The EUT was installed in ahost computer.
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

SETUP DIAGRAM FOR DIGITAL DEVICE TESTS

Printer

&

AC Adapter

115VAC / 60Hz
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

7. APPLICABLE LIMITS AND TEST RESULTS

7.1 6 dB BANDWIDTH

LIMIT

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

TEST PROCEDURE

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

RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency | 6 dB Bandwidth| Minimum Limit| Margin
(MH2) (kHz) (kHz) (kHz)
Low 2412 10800 500 10300
Middle 2437 10830 500 10330
High 2462 10670 500 10170
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

6 DB BANDWIDTH (802.11b MODE)

6 DB BANDWIDTH LOW CH (802.11b mode)
Time & Date

11:13:44 &M June 13, 2003

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

REF 20,00 dBrn ATTEM Z0 dB

& MER 10,50000 MHz - 0,00dE

HCRMAL
LG 10

e
1 Pt

id =

——

RL

QFFST

11.0dB

CEMTER. Z.41200 GHz
CCS  RES BW 100 KHz
Test Item: 11b, 6dB BW, Low Ch

WID W 100 KHz

SPAN 20,00000 MHz
SWWPR 50,0000 msec

Description: 802, 11h WLARN Mini PCI Card { in HP Laptop model: CRYSA-02T1-75 & PP2180 )
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

6 DB BANDWIDTH MID CH (802.11b mode)

Project Mo,
03J2061-1

Company Mame:
Broadcom Corporation

REF 20,00 dBm ATTEM 20 dB

Time & Date
11:19:15 &AM June 13, 2003

A MER 10,83333 MHz  -0.34dB

MORMAL
L5 10

dBf

N

RL

QOFFST
11.0d8

CEMTER 2.43700 GHz
CCS  RESBW 100 KHz
Test Itemn: 11b, 6dB BW, Mid Ch

WID BW 100 KHz

SPAN 20.00000 MHz
SWP 50,0000 msec

Description:&02,11b WLAN Mini PCI Card { in HP Laptop model: CRYSA-02T1-75 & PPZ150 )
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

6 DB BANDWIDTH HIGH CH (802.11b mode)

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

REF 20,00 dBrn ATTEM Z0 dB

Time & Date

11123145 &M June 13, 2003

[ MER 1066667 MHz  -0.17dE

HCRMAL
LG 10

def

Lt oty

M"'ﬁ.u«%

g

MMymans

RL

QFFST
11.0d8

CEMTER. Z.46200 GHz
CCS  RESBW 100KHz
Test Item: 11k, 6dB B, HiCh

WID W 100 KHz

SPAN 20,00000 MHz
SWWPR 50,0000 msec

Description: 802, 11h WLARN Mini PCI Card { in HP Laptop model: CRYSA-02T1-75 & PP2180 )
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

7.2 OUTPUT POWER

PEAK POWER LIMIT

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

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

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

The maximum antenna gain is—0.65 dBi, therefore the limit is 30 dBm.

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter. The power meter is set to simultaneously read peak
power and average power.
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

RESULTS

No non-compliance noted:

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

802.11b Mode
Channel |Frequency| Average Power | Peak Power Limit | Margin
(MH2) (dBm) (dBm) (dBm) (dB)
Low 2412 15.77 19.36 30 -10.64
Middle 2437 15.75 19.24 30 -10.76
High 2462 15.69 19.07 30 -10.93
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REPORT NO: 03U2061-1 DATE: 6/19/2003

EUT: 802.11b WLAN MINI PCI CARD ECC ID:QDS-BRCM 1002-H
L e
Sweep Time
Ch Freq 2412 GHz Trig  Free 1.000 ms |
Channel Power _ | Manf
Sweep
Single Cont
Ref 20 dBm Atten 20 dB
Log
] L]
i'"] i Ilig' %
:dB / . Iy J‘ﬁh’-ﬁlﬁ!'lﬂlf.'lh‘\l Ihll'lr,lln'l ""'";'F""l'f"rr*"l.*"w"ﬁ""“t'\']l, '1'1,1 ALt Sweep
| 1 1 .
offst | ﬁu'! -
1 fi Norm  Accy
' dB
;Center 2412 00 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
Paoints
Channel Fower g actral Density B01

19.36 dBm /13.4700 MHz -51.94 dBm/Hz
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REPORT NO: 03U2061-1 DATE: 6/19/2003

EUT: 802.11b WLAN MINI PCI CARD ECC ID:QDS-BRCM 1002-H
L e
Sweep Time
Ch Freq 2437 GHz Trig  Free 1.000 ms |
Channel Power e R L
5 Sweep
Single Cont
Ref 20 dBm Atten 20 dB
Log i uf‘J "'\l"1"I'l"r‘“l"'I"'h'-'l""-n""*ibﬂ""'-""l"""""r’r*'l,-.;
i'"] Iﬂ]“. l'll'-.ﬂhII %
 dB/ " #ﬁ,-,n*ﬁw.:}q“ et ity * Alto Sweep
| n ! i :
Offst |4 " M Time
11 Y Mo Accy
' dB
;Center 2.437 00 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) I
Paoints

Channel Fower g ectral Density B01

19.24 dBm /13.7300 MHz -92.13 dBm/Hz
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REPORT NO: 03U2061-1 DATE: 6/19/2003

EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H
Agilent 16:04:41 Jul 25, 2003 & % SWesp
Sweep Time
Ch Freq 2462 GHz Trig  Free 1.000 ms |
Channel Power 1 e s
! Sweep
Single Cont
Ref 20 dBm #Atten 20 dB
| 1"’Tl"""'.'"'J"*rFf""-'T’"'n‘l"-""""‘r"‘“"h'"qm'.1.1-..:
1!
T i
e AULo Swieep %
i frﬂ | :
h N Time
™ MNorm  Acey
;Center 2.462 00 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) I
Points

Channel Fower g actral Density B01

19.07 dBm /13.4700 MHz -92.22 dBm/Hz
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REPORT NO: 03U2061-1 DATE: 6/19/2003

EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H
7.3. MAXIMUM PERMISSIBLE EXPOSURE
LIMITS

§15.247 (b) (5) Systems operating under the provisions of this section shall be operated in a manner that
ensures that the public is not exposed to radio frequency energy levelsin excess of the Commission's
guidelines. See §1.1307(b)(1) of this chapter.

CALCULATIONS

Given
E=0@B0*P*G) /d
and
S=E~"2/3770
where
E = Field Strength in Volts/ meter
P = Power in Watts
G = Numeric antennagain
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
variablesyields:
d =O((30* P* G) /(3770* 9))

Changing to units of mW and cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* O((30* (P/1000) * G) /(3770* 9))
d=0.282* O(P* G/YS)
where
d =distancein cm
P = Power in mwW
G = Numeric antennagain
S = Power Density in mwW / cm”"2
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

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)/ OS Equation (1)
where

d = MPE distancein cm

P = Power indBm

G = Antenna Gain in dBi

S = Power Density Limit in mwW / cm”2

Equation (1) and the measured peak power is used to calculate the MPE distance.

LIMITS

S=1.0mW/cm”"2from 1.1310 Table 1

RESULTS

No non-compliance noted:

Mode Power Density LimitOutput Power| Antenna GaiM PE Distance
(mW/cm2) (dBm) (dBi) (cm)
802.11b 1.0 18.24 -0.65 2.14

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be | ess.
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

PEAK POWER SPECTRAL DENSITY

LIMIT

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

TEST PROCEDURE

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

RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency| PPSD Limit | Margin
(MHz) | (dBm) | (dBm) (dB)
Low 2412 0.67 8 -7.33
Middle 2437 1.00 8 -7.00
High 2462 0.67 8 -7.33
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

PEAK POWER SPECTRAL DENSITY (802.11b MODE)

PPSD LOW CH (802.11b mode)

Company Mame: Project Mo, Time & Date
Broadecorm Carparation 0302061-1 1:46:45 PM June 13, 2003

REF 10,00 dBrn ATTEM 20 dB MKR 2.41199 GHz 0,67 dBm

PiOS PE
LOG 10
dBf

i
-
|

bL
.0 dBim

RL
QFFST

11.0dB

CEMTER. Z.41200 GHz SPAM 300,00000 KHz
CCS  RESBW 3 KHz WID B 10 KHz SWP 100,00 sec

Test Item:11b, PPSD, low ch

Description: 802,110 WLAMN Mini PCI Card.
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

PPSD MID CH (802.11b mode)
Company Mame: Frajeck Mo,

Broadcom Corporation 032061-1

REF 10.00 dBm ATTEM 20 dB

Time & Date
1:52:52 PM June 13, 2003

MER 2,43699 GHz 1,00 dBm

FOS PE

L5 10

dBf

RL

QOFFST
11.0d8

CEMTER 2.43700 GHz
CCS  RESBW 3KHz WID BW 10 KHz
Test Item:11b, PPSD, mid ch

Description; S02. 110 WLAN Mini PCI Card.

SPAN 300.00000 KHz
SwP 100,00 sec
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

PPSD HIGH CH (802.11b mode)

Company Mame: Project Mo, Time & Datke
Broadecorm Carparation 0302061-1 1158117 PM June 13, 2003

REF 10,00 dBrn ATTEM 20 dB MKR 2.46199 GHz 0,67 dBm

POS PR - -
Lo 10 |
de/ #

gt

bL
.0 dBim

RL
QFFST

11.0dB

CEMTER. Z.46200 GHz SPAM 300,00000 KHz
CCS  RESBW 3 KHz WID B 10 KHz SWP 100,00 sec

Test Item:11b, PPSD , high ch

Description: 802,110 WLAMN Mini PCI Card.
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

7.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in815.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §815.205(c)).

TEST PROCEDURE

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

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

RESULTS

No non-compliance noted:
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE (802.11b mode)

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

ATTEM Z0 dB

REF 20,00 dBmn

Time: & Date
kH

3047 PM June 13, 2003

MKF 2.41540 GHz 7,00 dBm

POS PK
LG 10 |

B/
B |

‘_‘f"““"‘

RL

QFFST
11.0d8

CEMTER. Z,40000 GHz
CCS  RESBW 100KHz WID B 100 KHz

Test Item: Antenna Port Conducted, Low Bandedge, -20dEc

SPAN £0,00000 MHz
SWWPR 50,0000 msec

Description: 802, 11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

LOW CH SPURIOUS (802.11b mode)
Company Mame: Frajeck Mo,

Broadcom Corporation 03U2061-1
REF 20.00 dBm ATTEM 20 dB

Time & Date
3:42:48 PM June 13, 2003

MER 1,35500 GHz -53.67 dBm

FOS PE
L5 10 |

dej
il |

RL

QOFFST
11.0d8

START 3000000 MHz

CCS  RESEW 100 kHz WID BWY 100 KHz
Test Item: Conducted Spurious low, 30MHz-2.68GHz, -20dBc.

STOP 2,65000 GHz
SWP 670.0000 msec

Description;&02,11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

LOW CHANNEL SPURIOUS (802.11b mode)

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

REF 20,00 dBmn ATTEM Z0 dB

Time & Dake
3145133 PM June 13, 2003

MKR 23.99590 GHz -43.00 dBm

POS PK
LG 10 |

B/
B |

T

RL

QFFST

11.0dB

START 2,68000 GHz
CCS  RESBW 100 kHz WID BEW 100 KHz
Test Item: Conducted Spurious low, 2.68GH-26,5GHz, -20dBC,

STOP 2650000 GHz
SWWR 6,00 sec

Description: 802, 11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)

MID CH REFERENCE (802.11b mode)

Project Mo,
0302061-1

Campany Mame:

Broadcom Corporation

Time & Date
350043 PM June 13, 2003

REF 20,00 dBmn

ATTEM Z0 dB

MKR 2.43408 GHz 6,67 dBm

POS PK
LG 10

def

i et

RL

QFFST
11.0d8

CEMTER. Z.,43700 GHz
CCS  RESBW 100 KHz
Test Item: Mid Ch, -20dBc

WID W 100 KHz

SPAN 50,00000 MHz
SWWPR 50,0000 msec

Description: 802, 11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1

EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

MID CH SPURIOUS (802.11b mode)
Project Mo, Time & Date

03U2061-1 4:01:50 PM June 13, 2003

Company Mame:

Broadcom Corporation

REF 20,00 dBm ATTEM 20 dB

FOS PE
L5 10

dBf

RL

QOFFST
11.0d8

START 3000000 MHz
CCS  RESBW 100 KHz

WID BW 100 KHz

Test Item: Conducted spurious, mid ch, 30MHz-2,68GHz

STOP 2,65000 GHz
SWP 670.0000 msec

Description;&02,11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

MID CHANNEL SPURIOUS (802.11b mode)

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

REF 20,00 dBmn ATTEM Z0 dB

Time & Date
3:56:24 PM June 13, 2003

MKR 24.03860 GHz -40.00 dBm

POS PK
LG 10 |

B/
B |

RL

QFFST

11.0dB

START 2,68000 GHz
CCS  RESBW 100 kHz WID BEW 100 KHz
Test Item: Conducted spurious, mid ch, 2.68GHz-26,5GHz

STOP 2650000 GHz
SWWR 6,00 sec

Description: 802, 11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

SPURIOUS EMISSIONS, HIGH CHANNEL (802.11b MODE)

HIGH CH BANDEDGE (802.11b mode)

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

REF 20,00 dBmn ATTEM Z0 dB

Time & Date
4:10:10 PM June 13, 2003

MKR 2.45597 GHz 6,33 dBm

POS PK
LG 10

def

i M

/

RL

QFFST
11.0d8

CEMTER 2.48350 GHz
CCS  RESBW 100 kHz WID BEW 100 KHz
Test Item: Conducted port, bandedage high ch. -20dEc

SPAN 50,00000 MHz
SWWPR 50,0000 msec

Description: 802, 11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1

EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

HIGH CH SPURIOUS (802.11b mode)
Project Mo, Time & Date

03U2061-1 4:12:37 PM June 13, 2003

Company Mame:

Broadcom Corporation

REF 20,00 dBm ATTEM 20 dB

FOS PE
L5 10

dBf

RL

QOFFST
11.0d8

START 3000000 MHz
CCS  RESBW 100 KHz

WID BW 100 KHz

Test Item: Conducted spurious, high ch, 30MHz-2, 68GHz

STOP 2,65000 GHz
SWP 670.0000 msec

Description;&02,11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

HIGH CHANNEL SPURIOUS (802.11b mode)
Time & Date

4:113:53 PM June 13, 2003

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

REF 20,00 dBmn ATTEM Z0 dB

MKR 23.99590 GHz -43.33 dBm

POS PK
LG 10 |

B/
B |

RL

QFFST

11.0dB

START 2,68000 GHz
CCS  RESBW 100 kHz WID BEW 100 KHz
Test Item: Conducted spurious, high ch, 2.66GHz-26,5GHz

STOP 2650000 GHz
SWWR 6,00 sec

Description: 802, 11b WLARN Mini PCI Card { in HP Laptop, model; CRWSA-02T1-75 & PPZ180)
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REPORT NO: 03U2061-1

EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003

FCC ID:QDS-BRCM1002-H

7.6. RADIATED EMISSIONS

LIMITS

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

MHz MHz MHz GHz
0.090- 0.110 16.42 - 16.423 399.9 - 410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4,125 -4.128 25.5 - 25.67 1300 - 1427 8.025-85
417725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
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 13.25-134
6.31175 - 6.31225 123-138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-335.4 3600 - 4400 (2)
13.36-13.41

L 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 (€), 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 provisionsin Section 15.35 apply to these measurements.
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

§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
(MH2) (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.

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato 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.

The frequency range of interest is monitored at afixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emission. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

7.6.1. RADIATED EMISSIONS WITH PP2180 HOST COMPUTER:

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

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

Project Mo,
0302061-1

Campany Mame:

Broadcom Corporation

REF 107.00 deyy | ATTEM O dB

Time & Date
1113555 AM June 14, 2003

MKR 2,389587 GHz 60,00 dEpY

POS PK
LG 10 |

def
|

RL

QFFST
23.0dB

START 2,31000 GHz
CCS  RESBW 1 MHz WID EWY 1 MHz

Test Item:11b, Restricted Babdedae, low, pk, haoriz

STOP 2,39000 GHz
SWWPR 50,0000 msec

Description: 802,116 WLAN Mini PCI Card ( in HP Laptop, Model: PP2150 )
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

LOW CH RESTRICTED, AV G (802.11b mode, Horizontal)

Project Mo,
03J2061-1

Company Mame:

Broadcom Corporation

REF 107,00 dEpv

ATTEM O dB

Time & Date
11:57:11 &M June 14, 2003

MER 2,38893 GHz 45,67 dBpY

SAMPLE
L5 10 |

dBf

RL

QOFFST
23.0dB

START 2.31000 GHz
CCS  RESBW 1 MHz WID BW 10 Hz

Test [tem:11b, Restricted Babdedqe, low, avg, hariz

STOP 2,39000 GHz
SWP 20,00 sec

Description; 302,110 WLAN Mini PCI Card { in HP Laptop, Model: PPZ180)
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

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

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

ATTEM O dE

REF 107,00 depy

Time & Date
11:31:18 AM June 14, 2003

MKR 2.35907 GHz  59.00 dBpv

POS PK
LG 10 |

B/
B |

RL

QFFST
23.0dB

START 2,31000 GHz
CCS  RESBW 1 MHz WID BWY 1 MHz

Test Item:11b, Restricted Babdedge, low, pk, wert

STOP 2,39000 GHz
SWWPR 50,0000 msec

Description: 802,116 WLAN Mini PCI Card ( in HP Laptop, Model: PP2150 )
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

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

Project Mo,
03J2061-1

Company Mame:

Broadcom Corporation

REF 107,00 dEpv

ATTEM O dB

Time & Date
11:32:57 &M June 14, 2003

MER 2,36907 GHz  44.17 dEpy

SAMPLE
L5 10 |

dBf

RL

QOFFST
23.0dB

START 2.31000 GHz
CCS  RESBW 1 MHz WID BW 10 Hz

Test Item:11b, Restricked Babdedge, low, avg, wert

STOP 2,39000 GHz
SWP 20,00 sec

Description; 302,110 WLAN Mini PCI Card { in HP Laptop, Model: PPZ180)

Page 43 of 79

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. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the

revision section of the document.



REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

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

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

ATTEM O dE

REF 107,00 depy

Time & Date
11:42:59 AM June 14, 2003

MKR 2.48391 GHz 57.00 dEp

POS PK
LG 10 |

B/
B |

RL

QFFST
23.0dB

START 2,48350 GHz
CCS  RESBW 1 MHz WID BW 1 MHz
Test Item:11b, Restricted Babdedge, high, pk, horiz

STOP 2,50000 GHz
SWWPR 50,0000 msec

Description: 802,116 WLAN Mini PCI Card ( in HP Laptop, Model: PP2150 )
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

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

Project Mo,
03J2061-1

Company Mame:

Broadcom Corporation

REF 107,00 dEpv

ATTEM O dB

Time & Date
11:45:06 &M June 14, 2003

MER 2,48353 GHz 41.00 dEpy

SAMPLE
L5 10 |

dBf

RL

QOFFST
23.0dB

START 2.45350 GHz
CCS  RESEW 1 MHz WID BW 10 Hz
Test Item:11b, Restricted Babdedge, high, avq, horiz

STOP 2,50000 GHz
SWP 5,00 sec

Description; 302,110 WLAN Mini PCI Card { in HP Laptop, Model: PPZ180)
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

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

Project Mo,
0302061-1

Campany Mame:
Broadcom Corporation

ATTEM O dE

REF 107,00 depy

Time & Date
11:50047 AM June 14, 2003

MKR 2.48501 GHz 55.67 dEp

POS PK
LG 10 |

B/
B |

RL

QFFST
23.0dB

START 2,48350 GHz
CCS  RESBW 1 MHz WID BEW 1 MHz
Test Item:11b, Restricted Babdedae, high, pk, vert

STOP 2,50000 GHz
SWWPR 50,0000 msec

Description: 802,116 WLAN Mini PCI Card ( in HP Laptop, Model: PP2150 )
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REPORT NO: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

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

Project Mo,
03J2061-1

Company Mame:

Broadcom Corporation

REF 107,00 dEpv

ATTEM O dB

Time & Date
11:52:00 &AM June 14, 2003

MER 2,48466 GHz 43,33 dEpy

SAMPLE
L5 10 |

dBf

RL

QOFFST
23.0dB

START 2.48350 GHz
CCS  RESEBW 1 MHz WID BW 10 Hz

Test Item:11b, Restricted Babdedae, high, awa, wert

STOP 2,50000 GHz
SWP 5,00 sec

Description; 302,110 WLAN Mini PCI Card { in HP Laptop, Model: PPZ180)
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

HARMONICS AND SPURIOUS EMISSIONS

06/15/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Chin Pang

Project #: 03U2061-1

Company: Broadcom Corporation

EUT Descrip.: 802.11b WLAN Mini PCI Card (in HP Laptop, model: PP2180)
EUT M/N: BCM 94301M PL

Test Target:FCC 15.247

Mode Oper:TX

Test Equipment:

EMCO Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Spectrum Analyzer ‘ Horn > 18GHz

‘TGO;S/N:2238@3m j ‘TSGMiteq924341 . |Ag”ent8564EAnalyzer j ‘

I (2ft) W (2~3ft) [ (4~6ft) W (12ff) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easur ements:
1MHz Video Bandwidth 10Hz Video Bandwidith

Read Avg. HPF| Peak Avg Pk Lim [AvgLim
dBuV dBuV/m | dBuV/m | dBuV/m

42.8 . - . . 353 74.0 54.0
49.7 . - . . 421 74.0 54.0
39.8 3 - . . . 354 74.0 54.0
39.5 3 - . . . 35.1 74.0 54.0

60.7 458 . -45.7 0.0 10 54.0 -20.8 -15.7
60.2 455 . -45.7 0.0 10 54.0 -21.3 -16.0
518 39.6 .. -46.5 0.0 10 54.0 -26.2 -185
519 39.7 .. -46.5 0.0 1.0 54.0 -26.2 -18.4

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 AvgMar 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: 03U2061-1
EUT: 802.11b WLAN MINI PCI CARD

DATE: 6/19/2003
FCC ID:QDS-BRCM1002-H

DIGITAL DEVICE EMISSIONS

% Pt ALY
LLCEATLR

5461F Monterey Road
MoTgan Hill, CA 395037,
Tel: (408) 463-0885
Pax: 402} 453-0EdE

Dacay: 10 Filed: 0GLE02. =mi

Dace: O6-16-2001 Tine: 2

s Levd (dBuVan)

i

4
:’_UL“ L LT

nSl]

(Amitix & TL)
Traze; 8

Condltion: FOC CLAZE B 3m CHAMBER 030306 1185 HORIZONTAL
Compary” : Broadcam Corporation

EDUT Deperiptlon ¢ BO2,11 WLAN Minl PCI ln PP2180 PC
Model Humber ¢ BCMSd301MPL

Teet Conflgurtion: Standalons EOT

Test Targ=t 1 POC A6 247

Mode of Jperation: TX OM at ML4 Chapnel

Proj=ct Ho 1 D3U206L

Teater : Fraok ILbrahim

Fag=: 1
Frob= Cabls Freamp Limit Over
1 Factar Loms Factar Lewel Lin= Limit Remark

dBuV ‘m ABuY/m f= =]

15.58 4=.50 -T.52
40.38@ 43,50 -3.12
41.44 426.00 d.56
19,89 46.00 -6.01
44.27 26.00 1.73
47.28 54.00 -§.72
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REPORT NO: 03U2061-1 DATE: 6/19/2003
EUT: 802.11b WLAN MINI PCI CARD FCC ID:QDS-BRCM1002-H

E&ELF "'"-.'ll'llifl:l:“: Faad
WHPLIAHEE Morgan Hi11l, CA 95037, O.8.A.
Tal: [400] 463-0da%
FELLKL LESERTLEL Fax:(408) 463-0g848

LLACS0 TL

Catad: 12 Filed: 061503 _emi Oate: CE-1&6-2003 Tine: Z31:058:5E8

o Lo (@BuVm)

O 40

(Audix ATE)

Trace= 1

Comditicon: FOCO CLASS B 3m CHAMNEER 030306 1145 VBRTICAL
Company ¢ Broadoon Corporation

EUT Oescription : 802.11 WLAN Mind PCI in CRVER-OZT1-76
Model MNumbesr : BECH24301MPL

Test Configurtion: Standalon= EOT

Teot Target : FDOC 15.247

Mode of Operacion: TE QN at ML4 Channel

Eroj=ct Ho t QIVIDEL

Tester : Frank Ibrahim

Tage: 1
Read Probe Cable Preamp Limit Crex
Lewel Facbor Lods Pactor Lewvel Lin= Limit BRenmark

[=1=} (=03 dE dBuV/m JdBuv/m dB

16.53 a. a0 22,15 40.00 : Beak
&.60 . 00 22,54 43.50 Ee=ak
8.21 E a.00 24.40 43.50 -5, Faak

12,232 7 a0 36,84 46.00 -9.16 Peak

15 g0 3.6 <00 23.88 46.00 T.12 Peak

21.19 .47 9.00 41.03 E54.00 - g Daak
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