REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

PHYCOMP, PCB ANTENNA

LEGACY MODE

7.4. CHANNEL TESTS FOR THE 5150 TO 5350 MHz BAND

Please refer to Hitachi Antenna RF conducted test section.

7.4.1. PEAK POWER

LIMIT

§15.407 (a) (1) For the band 5.15-5.25 GHz, the peak transmit power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26-dB emission
bandwidth in MHz. If transmitting antennas of directional gain greater than 6 dBi are used, both the peak
transmit power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

§15.407 (@) (1) For the band 5.25-5.35 GHz, the peak transmit power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26-dB emission
bandwidth in MHz. If transmitting antennas of directional gain greater than 6 dBi are used, both the peak
transmit power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for Assessing
Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E, August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
Following formulato calculate the array gain:
Array gain = 10*log (10" (main gain/10) + 10" (aux gain/10))

5.15 — 5.25GHz band: 8.039 dBi
5.25 — 5.35GHz band: 7.686 dBi
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LIMITS AND RESULTS

No non-compliance noted:

Limit in 5150 to 5250 MHz Band

Channel| Frequency Fixed B 4+10Log| Antenna Limit
Limit Limit Gain

(MH2) (dBm) (MH2) (dBm) (dBi) (dBm)

Low 5180 17 19.616 16.926 8.039 14.89

Limit in 5250 to 5350 MHz Band

Channel| Frequency Fixed B 11+10 Antenna Limit
Limit Limit Gain
(MH2) (dBm) (MH2) (dBm) (dBi) (dBm)
Mid 5260 24 33.59 26.262 7.686 22.31
High 5300 24 33.219 26.214 7.686 22.31
High 5320 24 19.814 23.970 7.686 22.28
Results
Channel| Frequency | Power Power Total Limit Margin
(MH2) Chain0 | Chainl Power (dBm) (dB)
(dBm) (dBm) (dBm)
Low 5180 7.32 7.20 10.27 14.89 -4.62
Mid 5260 15.83 16.95 19.44 22.31 -2.88
High 5300 14.21 1551 17.92 22.31 -4.40
High 5320 14.95 16.02 18.53 22.28 -3.76
Results

Channel| Frequency [Combiner| Limit Margin

(MHz) Power (dBm) (dB)
(dBm)
Low 5180 10.37 14.89 -4.52
Mid 5260 18.59 22.31 -3.72
High 5300 17.29 22.31 -5.02
High 5320 17.73 22.28 -4.55
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

7.4.2. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criterialisted in Table 1 shall be used to evaluate the environmental impact of human
exposure to radio-frequency (RF) radiation as specified in 81.1307(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)

. Eleatric fiald Magnstic fisld " . . :
Frequency rangs Power density Averaging time
iMHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliContrelled Exposures
DL3-30 e e G614 1.63 *(100) G
A.0-30 L. 1842F 4.80F (a0 [i]
a0=200 .. 1.4 0163 1.0 G
3001500 fraon G
15001 00,00 5 B
{E) Limits for General Population/Uncontrolled Exposure
D313 614 1.63 *100) 20
T3H=20 i G245 2198 180 20
TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld " . . .
Frequency rangs Fower densit; Averaging time
T 5"§"ﬂ‘§'ﬂ‘"‘ HI’;FI'_EM (rWiem®) | (minuiss)
278 0.073 0.2 a0
frE00 20
1.0 20

f = frequency in MHz

* = Plans-wave equivalant power density

NoTE 1 TO TaBLE 1: Oeccupational/controlled limits apply in situations in which persons are exposed as a consequence of thair
smployment provided thoss persons are fulli,' awara of the potential for exposure and can exercise confrol over their exposurs.
Limits for occu pationalicontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontralled limits apply provided he or she is made aware of the potential for exposura,

NOTE 2 TO TaBLE 1: General populationfuncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a consequence of their employment may not be fully aware of the potential for
axposure or can nol exerciss control ower their exposurs.
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

CALCULATIONS

Given
E=030*P*G)/d
and
S=E~"2/3770
where
E = Field Strength in Voltsmeter
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
variablesyields:
d =0(30* P* G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mwW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* O((30* (P/1000) * G) / (3770* 9))
d=0282* O(P* G/S)
where
d = distanceincm
P = Power in mwW
G = Numeric antenna gain
S = Power Dendity in mW/cm”™2

Substituting the logarithmic form of power and gain using:
P (mW) =10~ (P (dBm) / 10) and
G (numeric) = 10~ (G (dBi) / 10)
yields
d=0282* 10" ((P+G)/20)/0OS
where
d = MPE distancein cm
P = Power in dBm
G = Antenna Gain in dBi
S = Power Dengty Limit in mW/cm2

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

S=0.0795* 107 (P+ G) / 10) / (d"2)
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REPORT NO: 06U10233-2C

FCC IC: QDS BRCM1022

DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

LIMITS

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

RESULTS

No non-compliance noted

Mode M PE Output Output Total | Antenna Power
Distance| Power Power Power Gain Density
(cm) (dBm) (dBm) (dBm) (dBi) | (mW/cm”2)
802.11a 20.0 15.83 16.95 19.44 8.039 0.06

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: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

MIMO MODE

7.5. CHANNEL TESTS FOR THE 5150 TO 5350 MHz BAND

Please refer to Hitachi Antenna RF conducted test section.

7.5.1. PEAK POWER

LIMIT

§15.407 () (1) For the band 5.15-5.25 GHz, the peak transmit power over the frequency band of
operation shal not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26-dB emission
bandwidth in MHz. If transmitting antennas of directional gain greater than 6 dBi are used, both the peak
transmit power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

§15.407 (&) (1) For the band 5.25-5.35 GHz, the peak transmit power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26-dB emission
bandwidth in MHz. If transmitting antennas of directional gain greater than 6 dBi are used, both the peak
transmit power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The test is performed in accordance with FCC Public Noticee APPENDIX A Guidelines for Assessing
Unlicensed Nationa Information Infrastructure (U-NII) Devices — Part 15, Subpart E, August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LIMITS AND RESULTS

No non-compliance noted:

20 MHz TX BANDWIDTH - CHAIN 0 & CHAIN 1

Limit in 5150 to 5250 MHz Band

Channel| Frequency | Fixed B B 4+10LogB| Antenna Limit
Limit Chain0 | Chainl Limit Gain
(MH2) (dBm) (MH2) (MH2) (dBm) (dBi) (dBm)
Low 5180 17 19.255 22.998 16.845 3.90 16.85
Limit in 5250 to 5350 MHz Band
Channel| Frequency | Fixed B B 11+ 10Log B[ Antenna Limit
Limit Chain0 [ Chain1l Limit Gain
(MH2) (dBm) (MH2) (MH2) (dBm) (dBi) (dBm)
Mid 5260 24 35.328 31.637 26.002 3.90 24.00
High 5320 24 37.726 34.464 26.374 3.90 24.00
Results
Channel| Frequency | Power Power Total Limit Margin
(MH2) Chain 0| Chainl Power (dBm) (dB)
(dBm) (dBm) (dBm)
Low 5180 10.34 10.29 13.33 16.85 -3.52
Mid 5260 16.22 16.34 19.29 24.00 -4.71
High 5320 14.22 14.32 17.28 24.00 -6.72
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REPORT NO: 06U10233-2C

FCC IC: QDS BRCM1022

DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

40 MHz TX BANDWIDTH - CHAIN 0 & CHAIN 1

Limit in 5150 to 5250 MHz Band

Channél| Frequency Fixed B B 4+10LogB| Antenna Limit
Limit Chain0 | Chainl Limit Gain
(MH2) (dBm) (MH2) (MH2) (dBm) (dBi) (dBm)
Low 5190 17 44.836 39.829 20.002 3.90 17.00
Limit in 5250 to 5350 MHz Band
Channel| Frequency Fixed B B 11 + 10 Log B| Antenna Limit
Limit Limit Gain
(MH2) (dBm) (MH2) (MH2) (dBm) (dBi) (dBm)
Mid 5270 24 76.184 74.998 29.750 3.90 24.00
High 5310 24 65.430 61.061 28.858 3.90 24.00
Results
Channel| Frequency | Power Power Total Limit Margin
(MH2) Chain0 | Chainl Power (dBm) (dB)
(dBm) (dBm) (dBm)
Low 5190 12.37 12.36 15.38 17.00 -1.62
Mid 5270 17.13 17.22 20.19 24.00 -3.81
High 5310 12.73 12.72 15.74 24.00 -8.26
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

7.5.2. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criterialisted in Table 1 shall be used to evaluate the environmental impact of human
exposure to radio-frequency (RF) radiation as specified in 81.1307(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)

. Eleatric fiald Magnstic fisld " . . :
Frequency rangs Power density Averaging time
iMHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliContrelled Exposures
DL3-30 e e G614 1.63 *(100) G
A.0-30 L. 1842F 4.80F (a0 [i]
a0=200 .. 1.4 0163 1.0 G
300-15 fraon G
100100000 e | e | e ] i
{E) Limits for General Population/Uncontrolled Exposure
D313 614 1.63 *100) 20
T3H=20 i G245 2198 180 20
TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld " . . .
Frequency rangs Fower densit; Averaging time
T 5"§"ﬂ‘§'ﬂ‘"‘ HI’;FI'_EM (rWiem®) | (minuiss)
30-200 278 0.073 0.2 a0
frE00 20
1.0 20

f = frequency in MHz

* = Plans-wave equivalant power density

NoTE 1 TO TaBLE 1: Oeccupational/controlled limits apply in situations in which persons are exposed as a consequence of thair
smployment provided thoss persons are fulli,' awara of the potential for exposure and can exercise confrol over their exposurs.
Limits for occu pationalicontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontralled limits apply provided he or she is made aware of the potential for exposura,

NOTE 2 TO TaBLE 1: General populationfuncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a consequence of their employment may not be fully aware of the potential for
axposure or can nol exerciss control ower their exposurs.
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

CALCULATIONS

Given
E=030*P*G)/d
and
S=E~"2/3770
where
E = Field Strength in Voltsmeter
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 =0(30* P* G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mwW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* O((30* (P/1000) * G) / (3770* 9))
d=0282* O(P* G/S)
where
d = distanceincm
P = Power in mwW
G = Numeric antenna gain
S = Power Density in mW/cm™2

Substituting the logarithmic form of power and gain using:
P (mW) =10~ (P (dBm) / 10) and
G (numeric) = 10~ (G (dBi) / 10)
yields
d=0282* 10" ((P+G)/20)/0OS
where
d = MPE distancein cm
P = Power in dBm
G = Antenna Gain in dBi
S = Power Dengty Limit in mW/cm2

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

S=0.0795* 107 (P+ G) / 10) / (d"2)
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REPORT NO: 06U10233-2C

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

FCC IC: QDS BRCM1022

DATE: JUNE 26, 2006

LIMITS

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

RESULTS

No non-compliance noted

Mode MPE Power Power Total | Antenna Power
Distance| Chain0 [ Chain1 | Power Gain Density
(cm) (dBm) (dBm) (dBm) (dBi) | (mW/cm”"2)
20 MHz TX BANDWIDTH 20.0 16.22 16.34 19.29 3.90 0.02
40 MHz TX BANDWIDTH 20.0 17.13 17.22 20.19 3.90 0.03

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
caculations indicate that the MPE distance would be less.
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REPORT NO: 06U10233-2C
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

FCC IC: QDS BRCM1022

DATE: JUNE 26, 2006

7.6. RADIATED EMISSIONS

7.6.1. TRANSMITTER RADIATED SPURIOUS 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:

13.36 - 1341

MHz MHz MHz GHz
0.090- 0.110 16.42 - 16.423 399.9 - 410 45-515
'0.495 - 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
4.125-4.128 255 - 25.67 1300 - 1427 8.025-85
4.17725 - 417775 375-38.25 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 106-12.7
6.26775 - 6.26825 108 - 121.94 1718.8- 1722.2 1325-13.4
6.31175 - 6.31225 123- 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310- 2390 1535-16.2
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 2201-2312
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 236-24.0
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 A

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

% 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 limitsin 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: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

§15.209 (a) Except as provided elsawhere 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

83 - 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.

Page 247 of 341

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0883
Thisreport shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

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 st 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 channelsin 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 channelsin 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 antennais 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: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

HITACHI, PIFA STAMPED METAL ANTENNA

LEGACY MODE

7.6.2. TRANSMITTER ABOVE 1 GHZ FOR 5150 TO 5350 MHz BAND

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, 5180 MHz - HORIZONTAL)

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

% Agilent 13:39.10 Apr 6, 2006

ed Band, a Mode Low Ch. Mkr1 5.148B 5 GHz

#Atten 0 dB

Swip

Start 5.000 0 GHz Stop 5.150 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11a mode, Horizontal)
5 Agilent 13:41:04 Apr 6, 2006 R T
i Band, a Mode Low Ch. Mkr1 5.150 0 GHz

) Center Freq
#Atten 0 dB 3369 dBiY e e i

Freg/Channel

Start Freqg
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Freq Offset
000000000 Hz

Signal Track
On Oiff

Start 5.000 0 GHz

Stop 5.150 0 GHz |
#Res BW 1 MHz #VBW 10 Hz

Sweep 11.7 s (601 pts)

gilent Technologies
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, 5180 MHz - VERTICAL)

LOW CH RESTRICTED, PEAK (802.11amode, Vertical)

o Agilent 13:46:04 Apr B, 2006

ed Band, a Mode Low Ch Mkr1 5.150 0 GHz
64.74 dBy Center Freq

Ref 130 dBpY #Atten 0 dB

4
A A 4-,~.-.,;.-..-'p+'l|,I.u'ir.u+‘I.\\,-1|'r"u._.-..f.;h\n-._"‘J.-,i,1'rw,'-.;-.-*.'n.i+.I,H".aJl..-J'..'l‘|'lf".'i,.'ﬂ'r‘n..-.l'r"'-"*""" 0.00000000 Hz

Start 5.000 0 GHz Stop 5.150 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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R T IFrquChanneI

5.07500000 GHz

Start Freq
5.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Freq Offset

Signal Track
On Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

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

# Agilent 13:47:15 Apr 6, 2006
i Band, a Mode Low Ch.
#Atten 0 dB

Start 5.000 0 GHz
#Res BW 1 MHz

Cluery INTERRUPTED

H#VBW 10 Hz

Mkr1 5.150 0 GHz

Stop 5.150 0 GHz |
Sweep 11.7 s (601 pts)
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RL

|FrquChanneI

Center Freq

51.80 dB,v
H 507500000 GHz

Start Freqg
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5300 MHz - HORIZONTAL)

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

v Agilent 13:56:40 Apr B, 2006
ed Band, a Mode High Ch.
Ref 130 dB* #Atten 0 dB

A

" it )
el iy P "I‘H.""'J'J'i\.i'n"‘Fr"-k"-'Jn‘p-'4,.-"-'}1'\1-1'1’!;"1\'.“1!’.#1«*\-»‘J‘-,'\'-1}Y,44‘.M'f-'1j.h'.-w“||ﬂ"1-'.kf \-1\'1\]|ﬂ'|'|“|\'r‘-1‘lll'q

Start 5.350 0 GHz

#Res BW 1 MHz #VBW 1 MHz

Page 253 of 341

Mkr1 5.353 1 GHz

Stop 5.460 0 GHz
Sweep 1 ms (601 pts)

R T |Freg/Channel

Center Freq

64.44 dByv
H 5 40500000 GHz

Start Freq
5.35000000 GHz

Stop Freqg
5. 46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontd)
% Agilent 13:57:41 Apr 6, 2006 R T
i Band, a Mode High Ch. Mkr1 5.350 0 GHz

) Center Freq
#Atten 0 dB 53.12 dBiY e i

Freg/Channel

Start Freqg
£.35000000 GHz

Stop Freqg
5.46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
000000000 Hz

Signal Track
Off

Start 5.350 0 GHz

Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz

Sweep 8.577 s (601 pts)

gilent Technologies
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5300 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11amode, Vertical)

v Agilent 13:53:04 Apr B, 2006
ed Band, a Mode High Ch.
Ref 130 dB* #Atten 0 dB

YRS

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 1 MHz

Mkr1 5.374 0 GHz

""'l""‘lI11"-"'.'h'0}\""1l‘Jr“n'l‘."'“"'i“iIl"I.“|}"H"""~'f"'*J'I'|""'4"fI1‘1"N'wk""f""'ﬂ‘P"»-\'-"\‘Ji'r"'-"'.'u'ﬂ""’"l'h’nlﬂllrﬁ‘l"lr

Stop 5.460 0 GHz
Sweep 1 ms (601 pts)
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R T |Freg/Channel

Center Freq

62.78 dByv
H 5 40500000 GHz

Start Freq
5.35000000 GHz

Stop Freqg
5. 46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11a mode, Vertica)
W Agilent 13:53:58 Apr 6, 2006 R T |FrequhanneI

Band, a Mode High Ch. Mkr1 5.350 2 GHz Conter E
. enter Freq
#Atten 0 dB 51.53 dBpY 5 A0E00000 GHa

Start Freqg
£.35000000 GHz

Stop Freqg
5.46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
000000000 Hz

Signal Track
On Oiff

Start 5.350 0 GHz Stop 5.460 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)

gilent Technologies
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Horizontal)
i Agilent L [Freq/Channel

ed Band (P Aade High Ch. Mkr1 5.350 2 GHz Ceritar B
: enter Freq
Ref 120 dBy #Atten 0 dB 66.09 dB,iv _(aralabipliesl

Start Freq
5.35000000 GHz

Stop Freqg
5. 46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.350 0 GHz Stop 5.460 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontal)
i L Im

Mode High Ch. Mkr1 5.350 0 GHz Conter F
: enter Freq
#Atten 0 dB 53.68 dBy" £ 40200000 GHa

Start Freqg
£.35000000 GHz

Stop Freqg
5.46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
000000000 Hz

Signal Track
On Oiff

Start 5.350 0 GHz
#Res BW 1 MHz H#VBW 10 Hz

Cluery INTERRUPTED

Stop 5.460 0 GHz |
Sweep 8.577 s (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Vertical)
i Agilent L [Freq/Channel

ed Band (P Aade High Ch. Mkr1 5.354 0 GHz Ceritar B
: enter Freq
Ref 120 dBy #Atten 0 dB 65.70 dB,iv _ (aralabaplegsl

Start Freq
5.35000000 GHz

Stop Freqg
5. 46000000 GHz

CF Step

{) 11.0000000 MHz

Whash uto Ilan
- "'"}"Jll'l""n'u"l'-{-"ji"‘- I"a'l,ﬂ}"‘i"f|l‘,.",1N."-"".I|‘1'U‘pl«.-‘-..-«-'. ,l-4'\"Lf'-‘-.v,',ka\...hJ"N"l"‘iul;\‘niﬂ-}"'h"-]' '.J.-'I‘-J_.||I'I'Y'.J‘i"'*"1‘.'-‘.'1"““.".-,-.-'#

i

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.350 0 GHz Stop 5.460 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11amode, Vertica)

tode High Ch.
#Atten 0 dB

Center 5.405 0 GHz
#Res BW 1 MHz #VBW 10 Hz

gilent Technologies

L [T

Mkr1 5.350 0 GHz

53.95 By Trace

1 2 el

Clear Write
Max Hold

hlin Hold

‘Span 110 MHz
Sweep 8.577 s (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HARMONICS AND SPURIOUS EMISSIONS (802.11a MODE)

Compliance Certification Services, Morgan Hill Open Field Site

Test Engineer: Ninous Davoudi

Project #:06U010233-1

Company: BroadCom Corporation

EUT Description:2x2 Dual Band MIMO Device

EUT M/N: BCM94321MC

EUT &/N: 107

Test Target: FCC UNII 15.407

Mode Of Operation: Tx 5.2 GHz

Average Power Meter: Low = 17.5 dBm, Mid = 17.5 dBm, High= 17.5dBm

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 25-40GHZ‘ Horn >18GHz ‘ Limit ‘
| T120; S/N: 29310 @3m j | T34 HP 84498 | T88 Miteq 26-40GHz j | T89; ARA 18-26GHz; SMN:1049 j ‘ FCC 15.209 j

Hi Frequency Cables
2 footcable ‘ 3 foot cable 12 footcable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=IMHz

. Ninous 202575001 ‘ Ninous 208946002 j ‘ HPF_7.6GHz j ‘ . Average Measurements
RBW=IMHz ;: VBW=10Hz

Read Pk : Read Avg.| A Amp Peak Avg | PkLim AvgLim Avg Mar Notes
dBuV dBuV dB dBuV/m | dBuV/m ;| dBuV/m | dBuV/m dB (VIH)

53.5 7 . X -32.6 X y 64.4 48.3 74 -9. -5.7 v
441 A 404 R0 L ] A2, 74 . -7. v
: B i : A

kL : i L1

Al

kL)

=R

-148
AL
T4

148

&
¢

o

A4

A

v

gy i, £
Wiisgumomne e Prrdin o Hi W isdizaomens  Sowivnecd Jen 5 s W Wi
Fumaly
Pty Mo

i Zaabole: Cansone
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

MIMO MODE

7.6.3. TRANSMITTER ABOVE 1 GHZ FOR 5150 TO 5350 MHz BAND

20MHz TX BANDWIDTH

RESTRICTED BANDEDGE (LOW CHANNEL, 5180 MHz - HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11a mode, Horizontal)
# Agilent 16:15:36 Apr 21, 2006 L |FreqChannel

ted Band, a Mode Low Ch. Mkr1 5.100 2 GHz Certer F
erier rreq
Rel 117 dBpV #Atten 0 dB 62.93 dBpV 5 07500000 GHz

Stait Freq
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
",‘1‘u.1_.n‘f|I.I|"i“'.'.q..J‘1.,.“}]Jr'-*1-.\‘.'a'7\1'u"-r-'1|Ja,I‘"r"J|'\v1'p’-\’JJ\'|Il‘"\I-_H..1‘J-'hI'u\‘u'u.4,1"f|“'".-y-1lI‘-»flﬁ"f1"h'r.k-"1"-.rl-l'I|"’I"'|'~’"‘-\"'1;*’1‘:"!1-‘-“‘"!""*\' Aute  Man

Freq Cliset
0.00000000 Hz
alf): .
ETun Signal Track
Swp On Qif

Start 5.000 0 GHz Stop 5.150 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Copyright 2000-2005 Agilent Technologies
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11a mode, Horizontal)
5 Agilent 16:16:27 Apr 21, 2006 RL |FrequhanneI

estricted Band, a Mode Low Ch. Mkr1 5.150 0 GHz Certer F
erter Freq
Rel 117 dBuV #Anen 0 dB 51.76 dBuV 5 07500000 GHx

Stait Freq
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

o]

ETun Signal Track
Swp On af

Start 5.000 0 GHz Stop 5.150 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s |601 pts)
Query UNTERMINATED
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, 5180 MHz - VERTICAL)

LOW CH RESTRICTED, PEAK (802.11amode, Vertical)

- Agilent 16:19:06 Apr 21, 2006

Restricted Band, a Mode Low Ch.
Rel 117 dBpV #Anen 0 dB

1

Trrbarirpran T b, ‘-."n“.-\\'-w-..."'1\"r11‘*T"-.l""“1"""*u'-‘f-r\-Jl\"-‘?’""‘-’"’\|l*<"'“"'r‘r,%-a""\ff"n"ﬂ'lﬂ"l\“ qoue  Man

V1 82
53 FC

of):
FTun
Swp

Start 5.000 0 GHz

#Res BW 1 MHz #VBW 1 MHz

Copyright 2000-2005 Agilent Technologies

Sweep 1 ms (601 pis)

L IFrquChanneI

Mkr1 5.096 8 GHz

62.55 dBpV Certer Freq

5.07500000 GHz

Starnt Freq
5.00000000 GHz

Stop Freq
515000000 GH=z

CF Step
15.0000000 MHz

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

Stop 5.150 0 GHz
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11amode, Vertical)

¥ Agilent 16:19:37 Apr 21, 2006 T | Peak Search
Restricted Band, a Mode Low Ch. Mkr1 5.150 0 GHz

Rel 117 dByV #Atten 0 dB 50.97 dBpV Next Peak

Mext Pk Rigrt
Next Pk Leit
Min Search

i| Pk-Pk Search

o]

FTun Mkr © CF
Swp

Start 5.000 0 GHz Stop 5.150 0 GHz More

1ci2
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s |601 pts)

No Peak Found
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - HORIZONTAL)

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

- Agilent 17:20:43 Apr 21, 2006
Restricted Band, a Mode High Ch.

Rel 117 dBpV

V1 82
53 FC

of):
FTun
Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 1 MHz
Copyright 2000-2005 Agilent Technologies

L

Mkr1 5.351 8 GHz
64.74 dBpV

Stop 5.460 0 GHz
Sweep 1 ms (601 pis)

Page 266 of 341

Auto Man

IFrquChanneI

Certer Freq
540500000 GHz

Starnt Freq
5.35000000 GHz

Stop Freq
5.46000000 GH=z

CF Step
11.0000000 MHz

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontal)

S Agilent 17:21:27 Apr 21, 2006 R T |Freg/Channel

estricted Band, a Mode High Ch. Mkr1 5.350 0 GHz Certer F
erter rreq
Rel 117 dBpV #Atten 0 dB 51.42 dBpV £ 40500000 Ghz

Stait Freq
535000000 GHz

Stop Freqg
546000000 GHz

CF Step

11.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

o]

ETun Signal Track
Swp On af

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)

Query INTERRUFTED
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Vertical)
s Agilent 151767 Mar 24, 2006 T

cted Band, a Mode High Ch. Mkr1 5.351 5 GHz
Rel 117 dBpV #Atien 0 dB 64.88 dBpV

*

LgAv | LT

'-‘II"*'rI‘.I'Jlf\'r’H'l.1"'"ll!v’f"1"Jﬂ-b‘-‘-v-’{-‘.l\ﬂf\\’-.-rIf.'4';.'lr;\1I|".ﬁg'|)‘,I.‘.r-Hr.\l'IIl|'\J»1'r"1|I‘,":'H'h-"|'\H'-.;}4'-.-.-1‘uJ"-e.,.,n-‘,ru*ﬁllilﬁll”ﬁ,{l.nl.,l

V1 52
83 FC
AA
Marker
5.351500000 GHz
64.88 dBuvV

Start 5.350 0 GHz Stop 5.460 0 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pis)

Copyright 2000-2005 Agilent Technologies
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Peak Search

MNext Peak

MNext Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare
1ci2
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11a mode, Vertica)
Agilent 15:17:08 Mar 24, 2006 L I Peak Search

Restricted Band, a Mode High Ch. Mkr1 5.350 0 GHz
Rel 117 dBpV #Atten 0 dB 53.95 dBpV MNext Peak

Mext Pk Rigrt
MNext Pk Leit
Min Search

g| Pk-Pk Search

ali):
U Marker

swp 5.350000000 GHz Mir € CF
53.95 dBuV

Start 5.350 0 GHz Mare

Stop 5.460 0 GHz 1012
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)

Copyright 2000-2005 Agilent Technologies
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HARMONICS AND SPURIOUS EMISSIONS (802.11a — 20 MHz TX BANDWIDTH

052406  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engineer: Vien Tran

Project #: 06U10233

Company: Broadcom

EUT Description: 2x2 Dual Band MIMO Device

EUT M/N: BCMO94321MC

EUT s/N: 107

Test Target: FCC 15.407

Mode Of Operation: 5.2 GHz Band_Tx MIMO Txbw 2_Mode 01

Test Equipment:

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

|T119; SIN: 29301 @3m j |T145Aqi|ent3008A005€- | j | j ‘ FCC 15.209 j

Hi Frequency Cables

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

. Vien 187215002 ‘Vienﬂi‘lﬂﬁmﬁ j ‘HF‘F_? 6GHz j ‘ .| Average Measurements
RBW=1MHz : VBW=10Hz

AF  CL | Amp DCorr Flir | Peak | Avg | PkLim AvgLim PkMar Avg Mar
dBuV  dB/m dB  dBuV/m BuV/m  dBuV/m

10524
15,780 4 : i i i 8.6 4 k - H, Haize Flaar
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

40 MHz TX BANDWIDTH

RESTRICTED BANDEDGE (LOW CHANNEL, 5190 MHz - HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11a mode, Horizontal)
% Agilent 16:26:57 A 21, 2006 L IFrquChanneI

Restricted Band, a Mode Low Ch. Mkr1 5.144 5 GHz

Certer Freq
Rel 117 dByV #Atten 0 dB 62.33 dBuV e

Starnt Freq
500000000 GHz

Stop Freq
515000000 GHz

CF Step
1 15.0000000 MHz
W
A B et A s bty e fuo  Man
Vj Sf Freq Cliset
53 FC 0.00000000 Hz

aii): .
FTun Signal Track
Swp On af

Start 5.000 0 GHz Stop 5.150 0 GHz
#ResBW 1M #VBW 1 MHz Sweep 1 ms (601 pis)

Capyright :
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11a mode, Horizontal)
% Agilent 16:28:02 Apr 21, 2006 RL |FrequhanneI

estricted Band, a Mode Low Ch. Mkr1 5.149 8 GHz Certer F
erter Freq
Rel 117 dBuV #Anen 0 dB 51.30 dBpV 5 07500000 GHx

Stait Freq
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto Man

& Freq Cliset
0.00000000 Hz

o]

ETun Signal Track
Swp On af

Start 5.000 0 GHz Stop 5.150 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s |601 pts)
Query UNTERMINATED
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, 5190 MHz - VERTICAL)

LOW CH RESTRICTED, PEAK (802.11amode, Vertical)

- Agilent 16:23:55 Apr 21, 2006

Restricted Band, a Mode Low Ch.
Rel 117 dBpV #Anen 0 dB

1

[ '-,,-‘M,\\l"nlll-,‘\“'\'4‘r-l.b"h1"?"‘\."r'j:IrM\-1-WII|“IIII,F'"N\I|\‘-"'"J'-,"‘J'-"'"'“‘.f‘-'M']l""'lf'"l,I‘\".'I1\<'-"f"‘"-.-n\""-w\"'-'-'fﬁ\lll —&QIQ -

Start 5.000 0 GHz
#Res BW 1 MHz #VBW 1 MHz

Copyright 2000-2005 Agilent Technologies
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Mkr1 5.069 0 GHz
62.65 dBpV

Stop 5.150 0 GHz
Sweep 1 ms (601 pis)

L IFrquChanneI

Certer Freq
507500000 GHz

Starnt Freq
5.00000000 GHz

Stop Freq
515000000 GH=z

CF Step
15.0000000 MHz

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11a mode, Vertical)
% Agilent 16:24:52 Apr 21, 2006 RL |FrequhanneI

estricted Band, a Mode Low Ch. Mkr1 5.148 5 GHz

Certer Freq
Rel 117 dByV #Atten 0 dB 5088 dBuV e

Stait Freq
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

o]

ETun Signal Track
Swp On Qif

Start 5.000 0 GHz Stop 5.150 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s |601 pts)
Query INTERRUFTED
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5310 MHz - HORIZONTAL)

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

- Agilent 16:00:44 Apr 21, 2006
Restricted Band, a Mode High Ch.

Rel 117 dBpV

W
Wit ‘-,I'h.}\.&ﬂ.i.“ylr\ﬁr-“\‘.\u)-‘..|‘-l“'rJIfl||,b-,-'|.\‘(ri"IlPIIUII,"ﬂ‘,\..'ﬂ'lI-"\‘]"

V1 82
53 FC

of):
FTun
Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 1 MHz
Copyright 2000-2005 Agilent Technologies

L

Mkr1 5.445 9 GHz
62.74 dBpV

1

1 by |1r‘-‘,-H|‘l‘l\,r.f.'u.\l..,}_r\-‘.'f-.n_,“ﬁ-‘ oottty

Stop 5.460 0 GHz
Sweep 1 ms (601 pis)
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to Man

IFrquChanneI

Certer Freq
540500000 GHz

Starnt Freq
5.35000000 GHz

Stop Freq
5.46000000 GH=z

CF Step
11.0000000 MHz

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontal)
e Agilent 16:01:27 Apr 21, 2006 R T
estricted Band, a Mode High Ch. Mkr1 5.350 0 GHz

Certer Freq
Rel 117 dBuV #Anen 0 dB 51.29 dBpV £ 40500000 Ghz

Freq/Channel

Stait Freq
535000000 GHz

Stop Freqg
546000000 GHz

CF Step
11.0000000 MHz
Man

Freq Cliset
0.00000000 Hz

o]

ETun Signal Track
Swp On af

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)

Query INTERRUFTED
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5310 MHz - VERTICAL)

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

- Agilent 15:05:18 Mar 24, 2006
cted Band, a Mode High Ch.
Rel 117 dBpV #Atten 0 dB

Mkr1

Fi
7 o )
e l..:.-.rq_.\._'ru,r.\lf.,-‘i. FEITEN ,,\‘u-\.-.4‘}.";-.\";,1,.‘.,{!“ u,\L,i b g, nH'w"‘d‘-ﬁ-i'llm gt '}»{‘ ATt

Lo
V1 52
53 FC
AA
Marker
5.352200000 GHz
68.60 dBuV

Start 5.350 0 GHz
#Res BW 1 MHz

Swp
Stop

VBW 1 MHz
Copyright 2000-2005 Agilent Technologies
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Sweep 1 ms (601 pis)

T

5.352 2 GHz
68.60 dBpV

Peak Search

MNext Peak

*

MNext Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare

5.460 0 GHz 1¢c12
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11amode, Vertica)
3 Agilent 15:04:57 Mar 24, 2006 L | PeakSearch -

Restricted Band, a Mode High Ch. Mkr1 5.351 6 GHz
Rel 117 dBpV #Atten 0 dB 53.68 dBpV MNext Peak

Mext Pk Rigrt
MNext Pk Leit
Min Search

R | Pk-Pk Search

ali):
U Marker

swp 5.351600000 GHz Mir € CF
53.68 dBuV

Start 5.350 0 GHz Mare

Stop 5.460 0 GHz 1012
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)

Copyright 2000-2005 Agilent Technologies
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HARMONICS AND SPURIOUS EMISSIONS (802.11a — 40 MHz TX BANDWIDTH

052705  High Frequency Measurement

Compliance Certification Services, Morgan Hill Open Field Site

Test Engineer: Vien Tran

Project #: 06U10233

Company: Broadcom

EUT Description: 2x2 Dual Band MIMO Device

EUT M/N: BCMO94321MC

EUT s/N: 107

Test Target: FCC 15.407

Mode Of Operation: 5.2 GHz Band_Tx MIMO Txbw 4_Mode 0 1_Ch 38, 54 & 62

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn = 18GHz ‘ Limit
|Tsn; SIN: 2238 @3m j |T145Aqi|ent3008A005€- | j | j ‘ FCC 15.209 j

Hi Frequency Cables

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

. Vien 187215002 ‘Vienﬂi‘lﬂﬁmﬁ j ‘HF‘F_? 6GHz j ‘R_001 .| Average Measurements
RBW=1MHz : VBW=10Hz

Read Pk ReadAvg.. AF | CL | Amp D Corr! Fltr Peak @ Avg | PkLim AvgLim Pk Mar Avg Mar
dBuV  dB/m dBuV/m BuV/m  dBuV/m

H, Hsize Flssr

H
H, Heize Flesr
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

7.6.4. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

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

HORIZONTAL
; GOMPLIAN cE 561F Monterey Road

T & ‘Engnesring Serviss, Inc. Morgan Hill, CA 95037
T LR PG

T Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 1& File#: 30-1000.EMI ; 04-22-2006 Time: 11:48:19
hudix ATC

Condition: FCC CLASS-B HORIZONTAL

Test Operator : Vien Tran

Project # : 0eU10233

Company : Broadcom

EUT : 2x2 Dual Band MIMO Device
Model No : BCMS43Z1MCAG Rev. 3

S/ : 107

Configuration : EUT and Laptop
Mode of operation: Tx 5 GHz Band MIMO Worst Case

Read Limit Over
Freq Level Factor Level Line Limit Remark

MHZ dBuv dB dBuv/m dBuv,/m dB

]

Q00 10.02

.090 Z21.68
290.930 23.83
>1.740 21.45
.040 21.88
1.840 19.55

.45 30.47 40.00 -9.53
.23 36.91 43.50 -6.59
.33 39.26 46.00 -6.74
.20 38.65 46.00 -7.
.23 44.11 46.00 -1.89
.86 42.41 46.00 -3.

=1 N o«

S el e )

T W
SIS
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

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

VERTICAL
_ GOMPUANGE 561F Monterey Road

T Enginasring Serwice, Inc. Mo rgan Hill , CA 95037
G P LR P LT

uLEsATLY Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 18 File#: 30-1000.EMI 04-22-2006 Time: 11:52:24
Audix ATC

Condition: FCC CLASS-B VERTICAL

Test Operator : Vien Tran

Project # : 06010233

Company : Broadcom

EUT : 2x2 Dual Band MIMO Device
Model No : BCM24321MCAG Rev. 3

S/N : 107

Configuration : EUT and Laptop
Mode of operation: Tx 5 GHz Band MIMO Worst

Limit Over
Freq Factor Level Line Limit Remark

MHzZ dB dBuv/m dBuvV,/m de

.880
.030
. 360
L2000
.070

.060

(48]

33.08 40. 5.92
35.63 43. 7.87
38.85 4e. 7.15
41 .64 46. .36
42.08 46. 3.92
40.47 4e6.

LI S Iy
o b

[
(R

(VRIS W B o]
ST O T e O I O U]
[ T

(o W ¥ BT S PV W
1«

=1 b2

SR SN I
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REPORT NO: 06U10233-2C
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD

FCC IC: QDS BRCM1022

DATE: JUNE 26, 2006

1.7. RADIATED EMISSIONS

7.7.1. TRANSMITTER RADIATED SPURIOUS 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:

13.36- 1341

MHz MHz MHz GHz
0.090- 0.110 16.42 - 16.423 399.9 - 410 45-515
'0.495 - 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- 4.128 255 - 25.67 1300 - 1427 8.025-85
4.17725 - 417775 375-3825 1435 - 1626.5 9.0-92
4.20725 - 4.20775 73-74.6 16455 - 1646.5 93-95
6.215- 6.218 74.8 - 75.2 1660 - 1710 106-12.7
6.26775 - 6.26825 108 - 121.94 17188 - 1722.2 1325- 134
6.31175 - 6.31225 123- 138 2200 - 2300 14.47 - 14.5
8.291 - 8294 149.9 - 150.05 2310 - 2390 1535-16.2
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 22.01-2312
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 A

! 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 equa to or
less than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-pesk detector. Above 1000 MHz, compliance
with the emission limitsin 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: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

§15.209 (&) 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

83 - 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: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

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 ANS| C63.4. The EUT is set to tranamit 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 each 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 antennais 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: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

FOXCONN, PCB ANTENNA

LEGACY MODE

7.7.2. TRANSMITTER ABOVE 1 GHZ FOR 5150 TO 5350 MHz BAND

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, 5180 MHz - HORIZONTAL)

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

5 Agilent 13:33:10 Apr 6, 2006 R_T |Freq/Channel
ted Band, a Mode Low Ch. Mkr1 5.148 5 GHz

: Center Freg
Ref 130 dBy #Atten 0 dB 68.21 dB,v _ |ialoaRieel

Start Freqg
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz

| Auto hdan

Freq Offset

0.00000000 Hz

i
- ) ) L AN
- .,lH-i-IJ.-\.u,H«'Jrq'-'f.*.m-u,u"h-,'d-,-{f-~.--'r-\\.,-'ll'.rr'i"uﬂnﬂlr'-.,'.1'l;\\-1.;«-,-.'.“'-“n..ﬂ‘u,n,-.-'l\.‘ganJl,-.-r.'|-.~.."'.#w'\\-...'él#;.lﬁ.'wll'w'"\r-' h

FTun Signal Track
On Oiff

Swp

Start 5.000 0 GHz Stop 5.150 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms [601 pis)

nt Technologies
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11a mode, Horizontal)
5 Agilent 13:41:04 Apr 6, 2006 R T
i Band, a Mode Low Ch. Mkr1 5.150 0 GHz

) Center Freq
#Atten 0 dB 3369 dBiY e e i

Freg/Channel

Start Freqg
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Freq Offset
000000000 Hz

Signal Track
On Oiff

Start 5.000 0 GHz

Stop 5.150 0 GHz |
#Res BW 1 MHz #VBW 10 Hz

Sweep 11.7 s (601 pts)

gilent Technologies
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, 5180 MHz - VERTICAL)

LOW CH RESTRICTED, PEAK (802.11amode, Vertical)

o Agilent 13:46:04 Apr B, 2006

ed Band, a Mode Low Ch Mkr1 5.150 0 GHz
64.74 dBy Center Freq

Ref 130 dBpY #Atten 0 dB

4
A A 4-,~.-.,;.-..-'p+'l|,I.u'ir.u+‘I.\\,-1|'r"u._.-..f.;h\n-._"‘J.-,i,1'rw,'-.;-.-*.'n.i+.I,H".aJl..-J'..'l‘|'lf".'i,.'ﬂ'r‘n..-.l'r"'-"*""" 0.00000000 Hz

Start 5.000 0 GHz Stop 5.150 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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R T IFrquChanneI

5.07500000 GHz

Start Freq
5.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Freq Offset

Signal Track
On Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11amode, Vertical)

# Agilent 13:47:15 Apr 6, 2006
i Band, a Mode Low Ch.
#Atten 0 dB

Start 5.000 0 GHz
#Res BW 1 MHz

Cluery INTERRUPTED

H#VBW 10 Hz

Mkr1 5.150 0 GHz

Stop 5.150 0 GHz |
Sweep 11.7 s (601 pts)
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RL

|FrquChanneI

Center Freq

51.80 dB,v
H 507500000 GHz

Start Freqg
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5300 MHz - HORIZONTAL)

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

v Agilent 13:56:40 Apr B, 2006
ed Band, a Mode High Ch.
Ref 130 dB* #Atten 0 dB

A

" it )
el iy P "I‘H.""'J'J'i\.i'n"‘Fr"-k"-'Jn‘p-'4,.-"-'}1'\1-1'1’!;"1\'.“1!’.#1«*\-»‘J‘-,'\'-1}Y,44‘.M'f-'1j.h'.-w“||ﬂ"1-'.kf \-1\'1\]|ﬂ'|'|“|\'r‘-1‘lll'q

Start 5.350 0 GHz

#Res BW 1 MHz #VBW 1 MHz

Page 289 of 341

Mkr1 5.353 1 GHz

Stop 5.460 0 GHz
Sweep 1 ms (601 pts)

R T |Freg/Channel

Center Freq

64.44 dByv
H 5 40500000 GHz

Start Freq
5.35000000 GHz

Stop Freqg
5. 46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontd)
% Agilent 13:57:41 Apr 6, 2006 R T
i Band, a Mode High Ch. Mkr1 5.350 0 GHz

) Center Freq
#Atten 0 dB 53.12 dBiY e i

Freg/Channel

Start Freqg
£.35000000 GHz

Stop Freqg
5.46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
000000000 Hz

Signal Track
Off

Start 5.350 0 GHz

Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz

Sweep 8.577 s (601 pts)

gilent Technologies
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5300 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11amode, Vertical)

v Agilent 13:53:04 Apr B, 2006
ed Band, a Mode High Ch.
Ref 130 dB* #Atten 0 dB

YRS

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 1 MHz

Mkr1 5.374 0 GHz

""'l""‘lI11"-"'.'h'0}\""1l‘Jr“n'l‘."'“"'i“iIl"I.“|}"H"""~'f"'*J'I'|""'4"fI1‘1"N'wk""f""'ﬂ‘P"»-\'-"\‘Ji'r"'-"'.'u'ﬂ""’"l'h’nlﬂllrﬁ‘l"lr

Stop 5.460 0 GHz
Sweep 1 ms (601 pts)
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R T |Freg/Channel

Center Freq

62.78 dByv
H 5 40500000 GHz

Start Freq
5.35000000 GHz

Stop Freqg
5. 46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11a mode, Vertica)
W Agilent 13:53:58 Apr 6, 2006 R T |FrequhanneI

Band, a Mode High Ch. Mkr1 5.350 2 GHz Conter E
. enter Freq
#Atten 0 dB 51.53 dBpY 5 A0E00000 GHa

Start Freqg
£.35000000 GHz

Stop Freqg
5.46000000 GHz

CF Step
11.0000000 MHz
uto hdan

Freq Offset
000000000 Hz

Signal Track
On Oiff

Start 5.350 0 GHz Stop 5.460 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)

gilent Technologies
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Horizontal)
% Agilent 14:10:59 May 11, 2006 L [FregChannel |

Restricted Band, a Mode High Ch. Mkr1 5.366 1 GHz Certer F
erter Freq

Rei 117 dBpV #Atten 0 dB 64.20 dBpV

° L = EZ_Il 5.40500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Ofist
371
dB Stop Freq
DI 546000000 GHz

74.0
dBLV CF Step

0000000 MHz
Lghy t an

V1 82 Freq Clfset
53 FC 0.00000000 Hz

uif):
FIT]Lm Signal Track
Gif

Swp On

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontd)
¥ Agilent 14:11:42 May 11, 2006 L |FrequhanneI |

Restricted Band, a Mode High Ch. Mkr1 5.350 0 GHz

Certer Freq
?;l:;? dBuV #Anen 0 dB 52.12 dBuV 5 40500000 Ghz

Stait Freq
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
uto Man

Freq Cifset
0.00000000 Hz

ETun Signal Track
Swp On [0}

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11amode, Vertica)
% Agilent 13:58:35 May 11, 2006 L [FregChannel |

Restricted Band, a Mode High Ch. Mkr1 5.351 8 GHz Certer F
erter Freq

Rei 117 dBpV #Atten 0 dB 67.15 dBpV

° L = EZ_Il 5.40500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Ofist
371
dB Stop Freq
DI 546000000 GHz

74.0
dBuv |5 CF Step

0000000 MHz
Lghy t an

V1 82 Freq Clfset
53 FC 0.00000000 Hz

uif):
FIT]Lm Signal Track
Gif

Swp On

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11amode, Vertica)
¥ Agilent 14:07:38 May 11, 2006 T Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.350 4 GHz

Rel 117 dBuV #Anen 0 dB 53.84 dBuV Next Peak
#Peak

Mext Pk Rigrt

MNext Pk Leit

Min Search

Pk-Pk Search

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HARMONICS AND SPURIOUS EMISSIONS (802.11a MODE)

High Frequency Measurement

Compliance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project #: 06010233

Date: 05/10/06

Test Engineer: Vien Tran

Configuration: EUT & Low Gain Antenna BCM94321MC, 8/N 316
Mode: Tx Legacy 11a Mode_5.2 GHz Band

Average Power Meter: Low = 17.5 dBm, Mid = 17.5 dBm, High= 17.5dBm

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
|T?3; SIN: 6717 @3m j |T144Miteq 3008400931 | j | j ‘ FCC 15.209 j

Hi Frequency Cables

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

. Vien 187215002 ‘Vienﬂi‘lﬂﬁmﬁ j ‘HF‘F_? 6GHz j ‘ .| Average Measurements
RBW=1MHz : VBW=10Hz

Dist { Read Pk : Read Avg.. A CL { Amp D Corr: Flir | Peak Avg | PkLim AvgLim: Pk Mar: Avg Mar Notes
(m) dBuV dBuV dB dBuV/m | dBuV/m | dBuV/m | dBuV/m (VIH)
LOW CH, 5180 MHz
10.360 3.0 59.1 434 37. .7 I . . 49.1 74
15.540 a0 45.4 4.5 a8, : X .7 i 44.2 74
10.360 3.0 55.5 442 37. 5, L . 2 49.9 74
15.540 a0 44.8 4.2 8.1 3 X .7 i 43.0 74

MID CH, 5260 MHz
10.520 a0
15.780 a0
a0
a0

HI CH, 5320 MHz
10.640 a0 555 418
15.960 a0 44.6 339
10.640 a0 56.9 448
15.960 a0 442 10

No other emissions were detected above system noise floor.

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: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

MIMO MODE

7.7.3. TRANSMITTER ABOVE 1 GHZ FOR 5150 TO 5350 MHz BAND

20MHzTX BANDWIDTH

RESTRICTED BANDEDGE (LOW CHANNEL, 5180 MHz - HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11a mode, Horizontal)
i Agilent 16:15:36 Apr 21, 2006 L |Frequhannel

icted Band, a Mode Low Ch. Mkr1 5.100 2 GHz

Certer Freq
Rel 117 dByV #Atten 0 dB 62.93 dBuV
° B en B 5.07500000 GHz

Stait Freq
5.00000000 GHz

Stop Freq
515000000 GHz

CF Step
* 15.0000000 MHz
v |
".‘l'...1-n‘r.,.,|"-“‘.'m.Jk.-“#;-fr'-;1-.n‘.Ia1T1.-.-a-*.Ja.rI‘r'*J1"fv1's*-“JJ\'.'|‘"q'-.H.-,,J-'gI'u\‘u’u.4.«'q‘|""“.w"'“-Y'ﬁ\"-‘"'h'r-l-"f'-.rl-‘-'l"'l'"ﬁ'~'"‘\\"'h‘w"‘l“"ﬂ'l-“*"i"fj'\' fuo  Man
Vj Sf Freq Cifset
S3 FC 0.00000000 Hz

aif): :
FTun Signal Tracl;
Swp On af

Start 5.000 0 GHz Stop 5.150 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Copyright 2000-2005 Agilent Technologies
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11a mode, Horizontal)
5 Agilent 16:16:27 Apr 21, 2006 RL |FrequhanneI

estricted Band, a Mode Low Ch. Mkr1 5.150 0 GHz Certer F
erter Freq
Rel 117 dBuV #Anen 0 dB 51.76 dBuV 5 07500000 GHx

Stait Freq
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

o]

ETun Signal Track
Swp On af

Start 5.000 0 GHz Stop 5.150 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s |601 pts)
Query UNTERMINATED
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, 5180 MHz - VERTICAL)

LOW CH RESTRICTED, PEAK (802.11amode, Vertical)

- Agilent 16:19:06 Apr 21, 2006

Restricted Band, a Mode Low Ch.
Rel 117 dBpV #Anen 0 dB

1

Trrbarirpran T b, ‘-."n“.-\\'-w-..."'1\"r11‘*T"-.l""“1"""*u'-‘f-r\-Jl\"-‘?’""‘-’"’\|l*<"'“"'r‘r,%-a""\ff"n"ﬂ'lﬂ"l\“ qoue  Man

V1 82
53 FC

of):
FTun
Swp

Start 5.000 0 GHz

#Res BW 1 MHz #VBW 1 MHz

Copyright 2000-2005 Agilent Technologies

Sweep 1 ms (601 pis)

L IFrquChanneI

Mkr1 5.096 8 GHz

62.55 dBpV Certer Freq

5.07500000 GHz

Starnt Freq
5.00000000 GHz

Stop Freq
515000000 GH=z

CF Step
15.0000000 MHz

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

Stop 5.150 0 GHz
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11amode, Vertical)

¥ Agilent 16:19:37 Apr 21, 2006 T | Peak Search
Restricted Band, a Mode Low Ch. Mkr1 5.150 0 GHz

Rel 117 dByV #Atten 0 dB 50.97 dBpV Next Peak

Mext Pk Rigrt
Next Pk Leit
Min Search

i| Pk-Pk Search

o]

FTun Mkr © CF
Swp

Start 5.000 0 GHz Stop 5.150 0 GHz More

1ci2
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s |601 pts)

No Peak Found
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Horizontal)
% Agilent 14:45:23 May 11, 2006 L [FregChannel |

Restricted Band, a Mode High Ch. Mkr1 5.453 4 GHz Certer F
erter Freq

Rei 117 dBpV #Atten 0 dB 63.93 dBpV

° L = EZ_Il 5.40500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Ofist
371
dB Stop Freq
DI 546000000 GHz

74.0
dBuv . CF Step

0000000 MHz
Lghy t an

V1 82 Freq Clfset
53 FC 0.00000000 Hz

uif):
FIT]Lm Signal Track
Gif

Swp On

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11a mode, Horizontal)
e Agilent 14:46:06 May 11, 2006 R T
Restricted Band, a Mode High Ch. Mkr1 5.350 2 GHz

Certer Freq
?;l:;? dBuV #Anen 0 dB 52.06 dBuV 5 40500000 Ghz

Freq/Channel

Stait Freq
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
uto Man

Freq Cifset
0.00000000 Hz

ETun Signal Track
Swp On [0}

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11amode, Vertica)
% Agilent 14:38:27 May 11, 2006 L [FregChannel |

Restricted Band, a Mode High Ch. Mkr1 5.350 2 GHz Certer F
erter Freq

Rei 117 dBpV #Atten 0 dB 70.41 dBpV

° L = EZ_Il 5.40500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Ofist
371
dB Stop Freq
DI 546000000 GHz

74.0
dBuv § CF Step

0000000 MHz
Lghy t an

V1 82 Freq Clfset
53 FC 0.00000000 Hz

uif):
FIT]Lm Signal Track
Gif

Swp On

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11a mode, Vertica)
¥ Agilent 14:40:55 May 11, 2006 L | Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.350 7 GHz

Rel 117 dBuV #Anen 0 dB 53.92 dBuV Next Peak
#Peak

Mext Pk Rigrt

MNext Pk Leit

Min Search

Pk-Pk Search

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HARMONICS AND SPURIOUS EMISSIONS (802.11a — 20 MHz TX BANDWIDTH

High Frequency Measurement

Compliance Certification Services, Morgan Hill Open Field Site

Company: Broadcom

Project #: 06010233

Date: 05/10/06

Test Engineer: Vien Tran

Configuration: EUT (BCM94321MC, 5/N 316) & Apple PCB Antenna
Mode: MIMO 20MHz Tx BW 11a Mode_5.2 GHz Band

Average Power Meter: Low = 16 dBm, Mid = 16 dBm, High= 16 dBm

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
|T?3; SIN: 6717 @3m j |T144Miteq 3008400931 | j | j ‘ FCC 15.209 j

Hi Frequency Cables

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

. Vien 187215002 ‘Vienﬂi‘lﬂﬁmﬁ j ‘HF‘F_? 6GHz j ‘ .| Average Measurements
RBW=1MHz : VBW=10Hz

Dist | Read Pk : Read Avg. A CL | Amp D Corr: Flir | Peak Avg : PkLim AvgLim Pk Mar: Avg Mar Notes
(m) dBuV dBuV dB dBuV/m : dBuV/m | dBuV/m dBuV/m (VIH)
LOW CH, 5180 MHz
10.360 3.0 50.1 431 37. .7 I . 64.8 48.8 74
15.540 a0 43.7 4.4 a8, : X .7 534 44.1 74
10.360 3.0 55.5 40.3 37. .7 L . 61.2 46.0 74
15.540 a0 43.8 33, 8.1 : X .7 53.5 43.6 74

MID CH, 5260 MHz
10.520 a0
15.780 a0
a0
a0

HI CH, 5320 MHz
10.640 a0 55.1 409 7. . L : 7 - -7.1
15.960 a0 3. 337 1. 1 ! .7 . - 7 ! -11.1
10.640 a0 .8 40.5 7. . L : . - 7 . -7.5
15.960 a0 43. 342 7. 1 ! .7 7 -10.6

No other emissions were detected above system noise floor.

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: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

40 MHz TX BANDWIDTH

RESTRICTED BANDEDGE (LOW CHANNEL, 5190 MHz - HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11a mode, Horizontal)
% Agilent 16:26:57 A 21, 2006 L IFrquChanneI

Restricted Band, a Mode Low Ch. Mkr1 5.144 5 GHz

Certer Freq
Rel 117 dByV #Atten 0 dB 62.33 dBuV e

Starnt Freq
500000000 GHz

Stop Freq
515000000 GHz

CF Step
1 15.0000000 MHz
W
A B et A s bty e fuo  Man
Vj Sf Freq Cliset
53 FC 0.00000000 Hz

aii): .
FTun Signal Track
Swp On af

Start 5.000 0 GHz Stop 5.150 0 GHz
#ResBW 1M #VBW 1 MHz Sweep 1 ms (601 pis)

Capyright :
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11a mode, Horizontal)
% Agilent 16:28:02 Apr 21, 2006 RL |FrequhanneI

estricted Band, a Mode Low Ch. Mkr1 5.149 8 GHz Certer F
erter Freq
Rel 117 dBuV #Anen 0 dB 51.30 dBpV 5 07500000 GHx

Stait Freq
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto Man

& Freq Cliset
0.00000000 Hz

o]

ETun Signal Track
Swp On af

Start 5.000 0 GHz Stop 5.150 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s |601 pts)
Query UNTERMINATED
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, 5190 MHz - VERTICAL)

LOW CH RESTRICTED, PEAK (802.11amode, Vertical)

- Agilent 16:23:55 Apr 21, 2006

Restricted Band, a Mode Low Ch.
Rel 117 dBpV #Anen 0 dB

1

[ '-,,-‘M,\\l"nlll-,‘\“'\'4‘r-l.b"h1"?"‘\."r'j:IrM\-1-WII|“IIII,F'"N\I|\‘-"'"J'-,"‘J'-"'"'“‘.f‘-'M']l""'lf'"l,I‘\".'I1\<'-"f"‘"-.-n\""-w\"'-'-'fﬁ\lll —&QIQ -

Start 5.000 0 GHz
#Res BW 1 MHz #VBW 1 MHz

Copyright 2000-2005 Agilent Technologies
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Mkr1 5.069 0 GHz
62.65 dBpV

Stop 5.150 0 GHz
Sweep 1 ms (601 pis)

L IFrquChanneI

Certer Freq
507500000 GHz

Starnt Freq
5.00000000 GHz

Stop Freq
515000000 GH=z

CF Step
15.0000000 MHz

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA

DOCUMENT NO: CCSUP4031A
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LOW CH RESTRICTED, AVG (802.11a mode, Vertical)
% Agilent 16:24:52 Apr 21, 2006 RL |FrequhanneI

estricted Band, a Mode Low Ch. Mkr1 5.148 5 GHz

Certer Freq
Rel 117 dByV #Atten 0 dB 5088 dBuV e

Stait Freq
£.00000000 GHz

Stop Freqg
5.15000000 GHz

CF Step
15.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

o]

ETun Signal Track
Swp On Qif

Start 5.000 0 GHz Stop 5.150 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s |601 pts)
Query INTERRUFTED
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5310 MHz - HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Horizontal)
% Agilent 15:45:13 May 11, 2006 L [FregChannel |

Restricted Band, a Mode High Ch. Mkr1 5.442 0 GHz Certer F
erter Freq

Rei 117 dBpV #Atten 0 dB 64.22 dBpV

° L = EZ_Il 5.40500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Ofist
371
dB Stop Freq
DI 546000000 GHz

74.0
dBLV CF Step

0000000 MHz
Lghy t an

V1 82 Freq Clfset
53 FC 0.00000000 Hz

uif):
FIT]Lm Signal Track
Gif

Swp On

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontd)
- Agilent 15:46:09 May 11, 2006 RL |FrequhanneI |

Restricted Band, a Mode High Ch. Mkr1 5.352 6 GHz

Certer Freq
?;l:;? dBuV #Anen 0 dB 51.91 dBuV 5 40500000 Ghz

Stait Freq
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
to Man

Freq Cifset
0.00000000 Hz

ETun Signal Track
Swp On [0}

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5310 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11amode, Vertica)
- Agilent 15:42:47 May 11, 2006 L | Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.353 1 GHz

Rel 117 dBpV #Atten 0 dB 69.91 dBpV Next Peak
#Peak

Log *

10 .
dB/ | Next Pk Rigrt
Ofist

371

dB Next Pk Leit
DI

74.0
dBuv | §

LAy

V1 82

53 FC Pk-Pk Search
ajf):

Fun Mkr € CF
Swp

Start 5.350 0 GHz Stop 5.460 0 GHz | 1'“1?;‘9
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

‘ Min Search
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11a mode, Vertica)
¥ Agilent 15:41:41 May 11, 2006 T Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.350 7 GHz

Rel 117 dBuV #Anen 0 dB 53.76 dBuV Next Peak
#Peak

Mext Pk Rigrt

MNext Pk Leit

Min Search

Pk-Pk Search

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HARMONICS AND SPURIOUS EMISSIONS (802.11a — 40 MHz TX BANDWIDTH

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

Company: Broadcom

Project #: 06010233

Date: 05/12/06

Test Engineer: Vien Tran

Configuration: EUT (BCM94321MC, S/N 316) & Apple PCB Antenna
Mode: MIMO 40MHz Tx BW 11a Mode_5.2 GHz Band

Average Power Meter: Low = 16.5 dBm. Mid = 16.5 dBm. High= 16.5 dBm

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
| T73; SIN: 6717 @3m j | T144 Miteq 3008400931 . | j | j ‘ FCC 15.209 j

Hi Frequency Cables
2 footcable ‘ 3 foot cable 12 footcable HPF ‘ Reject Filter Peak Measurements
RBW=VBW=1MHz

. Vien 187215002 . ‘ Vien 197209005 j ‘ HPF_7.6GHz j ‘ . Average Measurements
RBW=1MHz ; VBW=10Hz

Read Pk:Read Avg., AF | CL D Corr} Flir | Peak Avg : PkLim  AvgLim; Pk Mar Avg Mar Notes
(m) ;| dBuV dBuV dB dB dB  dBuV/m | dBuV/m | dBuV/m | dBuV/m dB (VIH)

Ch 38,5100 MHz
10.380 [ [ 7 ¥ | ; L 7 = v
15570 y 5.5 ¥, Naize Elaar
L0340 ! La g H

i FY B, Hwiize Flaer

W, Huiize Flawr
H
B, Hwize Flawr

. v
3550 : 342 v

Jam ] 1 i H
3550 : 455 348 b} ): §

Huwie: Ha wilver emizsions were deiecied alere e neize

i bdezsoienwend Fiegneney Awp  Preawp Gain Avp Lim Averzpge el Stieneh L
Thsi  Diisiomee o Ardensa I Casr siznce Comect o 3 maiers Pl Tam  Peal Fidld Suengih Lin
Bead Anclezer Reading Avgp Feizpe Fald Stengih 2 3 o Bovp Mar Meignovs. Sverape Lin
AF  Asdenme Fasios Pezk  Colenbbad Peak Fiald Stength Pl b Baigin v, Pesk Lind

CL Cable Loss HPF  [high Pass Filier
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

7.7.4. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

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

HORIZONTAL
_ GOMPLIANBE 561F Monterey Road

7 & ‘Engnaring Service, In. Morgan Hill, CA 95037
Y L LR PRLGE

ULEEATN Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 18 File#: 30-1000 Apple.EMI Date: 05-15-2006 Time: 14:48:04
Audix ATC

Condition: FCC CLASS-B HORIZONTAL

Test Operator: : Vien Tran

Company: : Broadcom

Project #: : 06U10233

EUT Description: : 2x2 Dual Band MIMO Device Card #316,
: with Apple PCE Antenna

Model No: : BCMS4321 Rev 4.0

S/N: : 316

Configuration : EUT

Mode of Operation: Tx MIMO 5 GHz Band Worst Case
TEST Target: : FCC Class B

Read Limit Over
Level Factor Level Line Limit Remark

dBuv ( dBuv,/m dBuv,/m dB

.42 20. 25.87 40.00 -10.13
.83 11.77 41.60 43.50 .90
.44 18.2° 40 . ¢ 46.0

.54 20.3C 41.8 46 . .15
.84  21.20 40. 46 . .96
.85  22.86 40.8] 46 .

~] o B N wWw

(o W Y S WV I O T
|l e SO I AN I W
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

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

VERTICAL
_ GOMPLIANGE 561F Monterey Road

T ENgNENG SecviCE, NG, Mo rgan Hill , CA 95037
¥ POV LS PRGT

(T=Ci5is Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 16 File#: 30-1000 Apple.EMI Date: 05-15-2006 Time: 14:39:28
hudix ATC

Conditicn: FCC CLASS-B VERTICAL

Test Operator: : Vien Tran

Company : : Broadcom

Project #: : 06U10233

EUT Description: : 2x2 Dual Band MIMO Device Card #316,
: with Apple PCE Antenna

lodel No: : BCMS43Z1 Rev 4.0

AU : 316

‘onfiguration : EUT

lode of Operation: Tx MIMO 5 GHz Band Worst
TEST Target : : FCC Class B

Limit Over
Freq Level Line Limit Remark

MHz 7 0 dBuv/m dBuvV,/m
33.56 40.
40.07 43.
38.¢ 46.00
4] .73 46 .
37.473 46 .
39.° 4i.

1.940
. 720
7.330
7.240

(oW ¥ BT S WV I O T
|l e O T O R
[ ]
R S OV I i
s VI N Y5 )

o
[

040
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

PHYCOMP, PCB ANTENNA

LEGACY MODE

7.7.5. TRANSMITTER ABOVE 1 GHZ FOR 5150 TO 5350 MHz BAND

Pease refer to Hitachi antenna section, below just spot check for the upper bandedge.

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Horizontal)
- Agilent 15:01:31 May 24, 2006 L | Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.350 7 GHz

Ref 117 dBpV #Atten 0 dB 70.04 dBpV | Next Peak
#Peak

Log

10 -

dBJ | Next Pk Rigrt

Ofist

A

dB Next Pk Leit

DI

74.0 tl)
dBuV

. ‘ Min Search
LcAv
V1 32
53 FC Pk-Pk Search
alf]:
FTun Mkr € CF
Swp

Moare
1ci2

Start 5.350 0 GHz Stop 5.460 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontal)
¥ Agilent 15:20:44 May 24, 2006 L |FrequhanneI |

Restricted Band, a Mode High Ch. Mkr1 5.350 0 GHz

Rel 117 dBuV #Atien 0 dB 53.57 dByV Certer Freg
#Peak

540500000 GHz

Stait Freq
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
uto Man

Freq Cifset
0.00000000 Hz

Signal Track
Swp On =1

Start 5.350 0 GHz Stop 5.460 0 GHz

Sweep 8.577 s (601 pis)

#Res BW 1 MHz #VBW 10 Hz
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11amode, Vertica)
% Agilent 16:25:12 May 24, 2006 RL [FregChannel |

Restricted Band, a Mode High Ch. Mkr1 5.352 4 GHz Certer F
erter Freq

Rei 117 dBpV #Atten 0 dB 63.11 dBpV

° L = EZ_Il 5.40500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Ofist
371
dB Stop Freq
DI 546000000 GHz

74.0
dBuv | CF Step

0000000 MHz
Lghy t an

V1 82 Freq Clfset
53 FC 0.00000000 Hz

uif):
FIT]Lm Signal Track
Gif

Swp On

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11amode, Verticd)
e Agilent 15:25:56 May 24, 2006 R T
Restricted Band, a Mode High Ch. Mkr1 5.350 2 GHz

Certer Freq
?;l:;? dBuV #Anen 0 dB 51.62 dBuV 5 40500000 Ghz

Freq/Channel

Stait Freq
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
uto Man

Freq Cifset
0.00000000 Hz

ETun Signal Track
Swp On [0}

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HARMONICS AND SPURIOUS EMISSIONS (802.11a MODE)

Pease refer to Hitachi antenna section.

MIMO MODE

7.7.6. TRANSMITTER ABOVE 1 GHZ FOR 5150 TO 5350 MHz BAND

Pease refer to Hitachi antenna section, below just spot check for the upper bandedge.

20MHz TX BANDWIDTH

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Horizontal)
¥ Agilent 15:34:27 May 24, 2006 L |FrequhanneI |

Restricted Band, a Mode High Ch. Mkr1 5.350 2 GHz Certer F
erter Freq
Ref 117 dBpV #Atten 0 dB 68.33 dBuV 5 40500000 Ghz
#Peak
Stait Freq
535000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Auto Man

Freq Cifset
0.00000000 Hz

Signal Track
cf

On

Start 5.350 0 GHz Stop 5.460 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AV G (802.11a mode, Horizontd)
¥ Agilent 15:36:15 May 24, 2006 L | Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.350 0 GHz

Rel 117 dBuV #Anen 0 dB 53.94 dBpV Next Peak
#Peak

Mext Pk Rigrt

MNext Pk Leit

Min Search

Pk-Pk Search

Center 5.405 0 GHz Span 110 MHz
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5320 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Vertical)
% Agilent 15:31:14 May 24, 2006 L [FregChannel |

Restricted Band, a Mode High Ch. Mkr1 5.350 2 GHz Certer F
erter Freq

Rei 117 dBpV #Atten 0 dB 65.87 dBpV

° L = EZ_Il 5.40500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Ofist
371
dB Stop Freq
DI 546000000 GHz

74.0
dBLV CF Step

0000000 MHz
Lghy t an

V1 82 Freq Clfset
53 FC 0.00000000 Hz

uif):
FIT]Lm Signal Track
Gif

Swp On

Start 5.350 0 GHz Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11amode, Verticd)

5 Agilent 15:32:03 May 24, 2006 RL |FrequhanneI |
Restricted Band, a Mode High Ch. Mkr1 5.350 0 GHz

Rel 117 dBuV #Atien 0 dB 53.00 dByV Certer Freg
#Peak

540500000 GHz

Stait Freq
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
0000000 MHz

11.
uto Man

Freq Cifset
0.00000000 Hz

Signal Track
Swp On =1

Start 5.350 0 GHz

Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz

Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

40 MHz TX BANDWIDTH

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5310 MHz - HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Horizontal)
% Apilent 16:14:51 May 24, 2006 L | Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.353 3 GHz
Rei 117 dBpV #Atten 0 dB 68.45 dByuV Next Peak
#eak IMarker | | .
5.353300000 GHz

MNext Pk Rigrt
| 68.45 dBuV
| Next Pk Lelt

‘ Min Search

| Pk-Pk Search
Mkr & CF

Swp

Center 5.405 0 GHz Span 110 MHz | 1'”:?;9

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11a mode, Horizonta)
¥ Agilent 16:14:04 May 24, 2006 L | Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.350 7 GHz

Rel 117 dBuV #Anen 0 dB 53.66 dBuV Next Peak
#Peak

Mext Pk Rigrt

MNext Pk Leit

Min Search

Pk-Pk Search

Center 5.405 0 GHz Span 110 MHz
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, 5310 MHz - VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11amode, Vertica)
% Agilent 16:20:07 May 24, 2006 T Peak Search |

Restricted Band, a Mode High Ch. Mkr1 5.353 8 GHz

Rel 117 dBpV #Atten 0 dB 66.61 dByuV Next Peak

oo |Marker | | .

10 [5.353800000 GHz _

dB/ Next Pk Rigrt
| 66.61 dBuV

Ofist

371

dB Nex! Pk Lelt

DI

74.0
dBuV

LAy

V1 82

53 FC Pk-Pk Search
ajf):

Fun Mkr € CF
Swp

Start 5.350 0 GHz Stop 5.460 0 GHz | 1'“1?;‘9
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

‘ Min Search
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006

EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HIGH CH RESTRICTED, AVG (802.11a mode, Vertica)
¥ Agilent 16:19:36 May 24, 2006 RL |FrequhanneI |

Restricted Band, a Mode High Ch. Mkr1 5.350 0 GHz

Rel 117 dBuV #Atien 0 dB 52.99 dByV Certer Freg
#Peak

540500000 GHz

Stait Freq
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
0000000 MHz

11.
uto Man

Freq Cifset
0.00000000 Hz

Signal Track
Swp On =1

Start 5.350 0 GHz

Stop 5.460 0 GHz |
#Res BW 1 MHz #VBW 10 Hz

Sweep 8.577 s (601 pis)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

HARMONICS AND SPURIOUS EMISSIONS (802.11a — 20 MHz & 40MHz TX BANDWIDTH

Pease refer to Hitachi antenna section.

7.7.7. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz

Pease refer to Hitachi antenna section.
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

7.8. FREQUENCY STABILITY

LIMIT

815.407 (g) Manufacturers of UNII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation as specified in the user manual.

TEST PROCEDURE

Frequency stability ver susenvironmental temperature

The equipment under test was connected to an external DC power supply and the RF output was
connected to a frequency counter viafeed through attenuators. The EUT was placed inside the
temperature chamber. After the temperature stabilized for approximately 20 minutes, the frequency of the
output signal was recorded from the counter.

Frequency Stability versus Input Voltage

At room temperature (25+5°C), an externa variable DC power supply was connected to the EUT. The
frequency of the transmitter was measured for 115%, 100% and 85% of the nomina operating input
voltage.

RESULTS

Refer to the test result attached as separatefile.
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

7.9. POWERLINE CONDUCTED EMISSIONS

LIMIT

815.207 (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 (L1SN). 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
termind.

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

Frequency of Emission (MHz) Conducted Limit {dBuV)
{Juasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 () 50
* Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANS 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 datais recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

6 WORST EMISSIONS

5 GHz BAND _MIMO _WORST CASE

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
L

Freg. Reading Closs | Limit FCC B Margin Remark
{MHz) | PK (dBuV) | QF (dBuV) [AV (dBuV)| (dE) QF AV [QP(dB)|AV(dB)| L1/L2
0.18 52.88 - 3062 0.00 64.67 54.67 -11.79 | -13.05 L1
023 4740 - 34.36 0.00 62.31 2.3 -1491 | -17%3 L1
374 3504 - 2400 0.00 56.00 46.00 -2006 | -22.00 L1
0.18 50.76 - 38.68 0.00 64.67 54.67 -1391 | -1599 L2
023 4324 - 2090 0.00 62.31 5231 -1907 | 2241 L2
374 35.80 - 21.00 0.00 56.00 46.00 -2020 | -25.00 L2

6 Worst Data
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REPORT NO: 06U10233-2C

DATE: JUNE 26, 2006

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

FCC IC: QDS BRCM1022

LINE 1 RESULTS

b0 DTG PR LCT
LLoEm,TU

Compliance Certification Services
561F Monterey Road

Morgan Hill, CA 95037

Tel: (408) 463-0885

Fax: (408) 463-0888

Data#t: 21 File#:
Level (dBu’
i (dBul)

MIMO Legacy.EMI Date: 04-19-2006

Time: 14:45:41

CISPR CLA

ey

AWEF

h
|

|
W

M

sauy

502

(hudic ATC)
Trace: 19

Condition: CISPR CLASS-B

Test Operator
Project #

Company

EUT Description
Model

=] ;'EN

EUT Config :
Mode Of Operatilomn:
Target :
Power Source

Vien Tran

0610233

BEroadcom

2x2 Dual Band MIMO Device
BCMS94321MCAG Rev 3.0

107

EUT on Extended Card / Laptop
Tx 5 GHz MIMO Worst Case

FCC CLASS B

115 VAC, 60 H=z

Ll: Peak (Black), Average (Green)
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REPORT NO: 06U10233-2C DATE: JUNE 26, 2006
EUT: BROADCOM 802.11 ag /DRAFT 802.11n WIRELESS LAN PCI-E MINI CARD
FCC IC: QDS BRCM1022

LINE 2 RESULTS

BDMPLIANGE Compliance Certification Services

D £ bl > 561F Monterey Road
) pinmerng Service, Inc. .
f  hcC utnicienR CC Morgan Hill, CA 95037
LLEEATUY ; :
Tel: (408) 463-0885
Fax: (408) 463-0888

Data#: 28 Filef: MIMO Legacy.EMI Date: 04-19-2006 Time: 15:10:22
Level (dBu
0 i S

CISPR CLASS-B

AYERAGE

i Y

1502

(Audix ATC)
Trace: 26 Ref Trace:

Condition: CISPR CLASS-B
Test Operator : Vien Tran
Project # : 06U10233
Company : Broadcom
EUT Description : 2Zx2 Dual Band MIMO Device
Model : BCM943Z1MCAG Rev 3.0
S/N A
EUT Config : EUT on Extended Card / Laptop
Mode Of Operation: Tx 5 GHz MIMO Worst Case
Target : FCC CLASS B
Power Source : 115 VAC, 60 H=z
L2: Peak (Black), Average (Green)
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