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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ATHEROS COMMUNICATIONS, INC.
1700 TECHNOLOGY DRIVE
SAN JOSE, CA 95110, U.S.A.

EUT DESCRIPTION: 802.11n 2x2 PCle MINICARD TRANSCEIVER
MODEL: AR5BXB92P
SERIAL NUMBER: 001F3A6CD9
DATE TESTED: APRIL 06 -MAY 31 & JUNE1-2, 2011
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

Compliance Certification Services (UL CCS) tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by UL CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS will constitute fraud and
shall nullify the document. This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For UL CCS By:

Tested By:
; : o
THU CHAN CHIN PANG
ENGINEERING MANAGER EMC ENGINEER
UL CCS UL CCS
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11n 2x2 PCle minicard transceiver, model AR5BXB92.
The radio module is manufactured by Atheros. Communications Inc.

5.2. MAXIMUM OUTPUT POWER

Table shown below is the output power to pass limit due to the higher antenna gain.

Frequency Range Mode Chain 0 Chain 1 Total Total
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (mW)
2412 - 2462 802.11b 19.43 19.66 22.56 180.17
2412 - 2462 802.11g 24.09 25.05 27.61 576.34
2412 - 2462 802.11n HT20 24.23 24.75 27.51 563.39
2422 - 2452 802.11n HT40 | This mode is not implemented and will be disabled in production
devices
5745 - 5825 802.11a 21.20 22.99 25.20 330.89
5745 - 5825 802.11n HT20 21.15 22.32 24.78 300.92
5755 - 5795 802.11n HT40 21.46 22.28 24.90 309.00
5.3. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The major change filed under this application is adding higher antenna gains as shown (as
showing in the report) in the section below.

5.4.

DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes same type of PIFA’s antennas, with the maximum gain as table below:

WiFi 1 WiFI 2
631-1330(Black) 631-1331(Logo)

Freq Peak Gain Peak Gain Combined Log Gain

[GHZ] dBi dBi [dBi]
2.4 -2.484 4.84 2.90 6.99
5.15-5.25 5.28 5.97 8.65
525-5.35 5.21 6.07 8.67
5.47-5.725 4.02 4.78 7.43
5.725 - 5.85 3.12 4.73 7.01
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5.5. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Atheros Radio test Revision 0.6 Build #18
Art_11n.

5.6. WORST-CASE CONFIGURATION AND MODE

The EUT was tested as an external module installed in a test jig board connected to a host
Laptop PC.

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data
rates used during the testing are as follows:

Thus all emissions tests were made with following data rates:

For 2.4GHz Band:
e 802.11b mode, 1 Mb/s, CCK Modulation,
e 802.11g mode, 6 Mb/s, OFDM Modulation
e 802.11n HT20, mode, MCSO0, 6.5Mb/s, OFDM Modulation

For 5GHz Band:
e 802.11a mode, 24 Mb/s, OFDM Modulation
e 802.11n HT20 mode, MCSO, 6.5 Mb/s, OFDM Modulation.
e 802.11n HT40 mode, MCSO0, 13.5 Mb/s, OFDM Modulation

Radiated emissions below and above 1 GHz tests were performed for all bands and all modes.

Worst-case mode and channel used for 30-1000 MHz radiated emissions was the mode and
channel with the highest output power.

All MIMO modes were measured with the highest combination of gains for each type of
antenna.

For MIMO modes measurements were performed using individual chains for all channels and
modes.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description | Manufacturer Model Serial Number FCC ID
Laptop PC Lenovo 769 L3-BE291 DoC
AC Adapter Lenovo 92P1105 11S92P1121ZBW9T1J5G1 N/A
1/0 CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Unshielded 1.8 m N/A
2 DC 1 DC Unshielded 1.8 m [ Ferrite on laptop's end
TEST SETUP

The EUT is connected to a host laptop computer via Express card to MiniPCI-E adapter board
during the test. Test software exercised the radio card.
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SETUP DIAGRAM

Extended Card

Y

AC Adapter

115VAC 60Hz
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DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 06-03-12
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 07-14-11
Antenna, Horn, 18 GHz EMCO 3115 C00945 06-29-11
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 11-28-11
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01-27-12

Reject Filter, 2.4-2.5 GHz Micro-Tronics BRC13192 N02683 CNR

Highpass Filter, 7.6 GHz Micro-Tronics HPM13195 NO02601 CNR
Preamplifier, 1-26GHz Agilent / HP 84498 C01052 07-05-11
Peak Power Meter Boonton 4541 C01186 03-14-12
Peak Power Sensor Boonton 4541 C01189 03-15-12
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7. ANTENNA PORT TEST RESULTS

7.1. 802.11b DUAL CHAIN LEGACY MODE IN THE 2.4 GHz BAND

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

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

RESULTS
Channel Frequency Chain 0 Minimum Limit
(MHz) (MHz) (MHz)
Middle 2437 12.505 05

6 dB BANDWIDTH MID CH, CHAIN 0

e Agilent 22:27:55

May &, 2011

R T [ Sweep |

Ch Freg

2437 GHz

Trig  Free

Occupied Bandwidth

Sweep Time
2000 ms

Auto Mdan|

Ref 20 dBm

Atten 20 dB

#Peak

Log

10

&

dB/

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz

Sweep 20 ms (601 pts)

Swieep

Single Caont

Auto Sweep
Time|
Morm Accy
Gate
Of

Gate Setup M

Transmit Freg Errar
w dB Bandwidth

Occupied Bandwidth

Occ BW % Puwr
¥ dB

15.7470 MHz

-8.197 kHz
12,505 MHz

99.00 %
-5.00 dB

FPaints
601
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7.1.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The highest combination of antenna gains is equal to 6.99dBi, therefore the limit is 29.01dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating
under Section 15.247”, March 23, 2005.

RESULTS

The cable assembly insertion loss of 17.0 dB (including Splitter and cable) was entered as an
offset in the power meter to allow for direct reading of power.

Channel | Frequency | Chain 0 Chain 1 Attenuator + Total Limit Margin
PK Power | PK Power | Cable Offset | Power
(MHz) (dBm) (dBm) (dB) (dBm) | (dBm) (dB)
Low 2412 1.78 1.77 17.00 21.79 | 29.01 -7.22
Mid 2437 2.43 2.66 17.00 2256 | 29.01 -6.45
High 2462 1.59 1.70 17.00 2166 | 29.01 -7.35
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CHAIN 0 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 0
e Agilent 00:16:28 May 9, 2011 T Time/Date
4 Mkrl 1250 WHzZ

Ref £.125 dBm Atten 10 dB Band Pwr  1.75 dBm
#Peak
Lin

Time/Date
On Off

Date Format
DY DAY

Set Time
1628

Set Date
20110509

#Lghv

V1 Ss2
S3 FC
AA

off):
FTun
Swp

Center 2.412 00 GHz Span 40 MHz
#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (601 pts)

CHAIN 1 OUTPUT POWER

| OUTPUT POWER LOW CH, CHAIN 1 |

A Agilent 00:14:33 May 9, 2011 T Time/Date
& Mkrl 12,80 MHz

Ref 5.723 dBm Atten 10 dB Band Pwr  1.77 dBm
#FPeak
Lin

Time/Date

Date Format
DY

Set Time
1433

Set Date
201105039

#LgAv

V1 S2
S3 FC
AA

off}:
FTun
Swp

Center 2.412 00 GHz Span 40 MHz
#Res BW 1 MHz #VBW 1 MHz Sweep 20 ms (601 pts)
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CHAIN 0 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 0
- Agilent 01:23:52 May 9, 2011 T Dietector

A Mkrl 1250 MHz

Ref 4.944 dBm Atten 10 dB Band Pwr 2,43 dBm Auto
#Peak

Lin

Mormal

Average
(Log/RMSA)

#LghAv

W1 s2

53 FC|
AR

aff):

FTun Megative Pealk
Swp

Center 2.437 00 GHz Span 40 MHz
#Res BW 1 MHz ZWBW 1 MHz Sweep 20 ms (601 pts)

CHAIN 1 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 1
#- Agilent 01:25:37 May 9, 2011 T Detector

A Mkrl 1250 MHz

Ref 4,785 dBm Atten 10 dB Band Pwr 2,65 dBm Auto
#Peak

Lin

Mormal

Average
{Log/RMSiv)

. Peak
#LgAv

V1 s2

83 FC|
AR

off):

FTun MNegative Peak
Swp

Center 2.437 00 GHz Span 40 MHz More

1of2
#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (601 pts)
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CHAIN 0 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 0

- Agilent 00:19:02 May 9, 2011 T Time/Date

A Mkel 1250 WHz _

Ref 6.139 dBm Atten 10 dB Band Pwr 1.5 dBm Time/Date
#Peak On Off
Lin

Date Format
MDY DY

Set Time

1902

Set Date

#Lghv 20110509

W1 s2
53 FC|
AR
aff):
FTun
Swp

Center 2.462 00 GHz Span 40 MHz
#Res BW 1 MHz ZWBW 1 MHz Sweep 20 ms (601 pts)

CHAIN 1 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 1
#- Agilent 00:25:17 May 9, 2011 T Time/Date

A Mkrl 1250 MHz

Ref 5.754 dBm Atten 10 dB Band Pwr  1.70 dBm Time/Date
#Peak On off
Lin

ate Format
MD DM

Set Time
2817

Set Date
#Lghv 20110509

V1 s2
83 FC|
AR
off):
FTun
Swp

Center 2.462 00 GHz Span 40 MHz
#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Chain 0 Power Chain 1 Power Total Power
(MHz) (dBm) (dBm) (dBm)
Low 2412 16.60 16.61 19.62
Middle 2437 17.24 17.50 20.38
High 2462 16.27 16.44 19.37
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.2, 802.11g DUAL CHAIN LEGACY MODE IN THE 2.4 GHz BAND

7.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

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

RESULTS
Channel Frequency Chain 0 Minimum Limit
(MHz) (MHz) (MHz)
Middle 2437 16.456 05

6 dB BANDWIDTH MID CH, CHAIN 0

e Agilent 22:30:57 May 6, 2011

R T | Trace |

Ch Freg

Occupied Bandwidth

2437 GHz

Trace
2 3

Sweep Time 20.00 ms

Ref 20 dBm Atten 20 dB

Clear Write

#Peak |

Log ]

hlax Hold

10

dB/

Offst

17

dB

Center 2.437 00 GHz

#Res BW 100 kHz #VBW 300 kHz

tin Hold

Sweep 20 ms (601 pts)

Occupied Bandwidth
16.5360 MHz

Transmit Freq Errar -27.061 kHz
 dB Bandwidth 16.457 MHz
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

LIMITS

7.2.2. OUTPUT POWER

FCC §15.247 (b)

The highest combination of antenna gains is equal to 6.99dBi, therefore the limit is 29.01dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating

under Section 15.247”, March 23, 2005.

RESULTS

The cable assembly insertion loss of 17.0 dB (Splitter and cable) was entered as an offset in the
power meter to allow for direct reading of power.

Channel | Frequency Chain 0 Chain 1 Attenuator + Total Limit Margin
PK Power | PK Power Cable Offset Power
(MHz) (dBm) (dBm) (dB) (dBm) | (dBm) (dB)
Low 2412 4.23 5.49 17.00 24.92 29.01 -4.09
Mid 2437 7.09 8.05 17.00 27.61 29.01 -1.40
High 2462 3.99 5.38 17.00 24.75 29.01 -4.26
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 0
e Agilent 00:46:57 May 9, 2011 T Distector

A Mkrl 16.50 MHz

Ref 4.669 dBm Atten 10 dB Band Pwr 423 dBm Auto
#Peak

Lin

Maormal

Average
(Log/RMSA)

. Pealk
#Lghv

Vi 82
S3 FC Sample

AR
off):

FTun Megative Peak
Swp

hlore

Center 2.412 00 GHz Span 40 MHz 1012

#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (601 pts)

CHAIN 1 OUTPUT POWER

| OUTPUT POWER LOW CH, CHAIN 1 |

e Agilent 00:45:15 May 9, 2011 T Detector

A Mkrl 1650 MHz

Ref -3.365 dBm Atten 10 dB Band Pwr  &.49 dBm Auto
#FPeak

Lin

Average
(Log/RMSA)

FPealk
#LgAv

V1 s2

53 FC Sample
AR

off}:

FTun MNegative Peak
Swp
|

Center 2.412 00 GHz Span 40 MHz
#Res BW 1 MHz #VBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 0
- Agilent 01:33:09 May 9, 2011 T Dietector

A Mkrl 16.50 MHz

Ref -1.82 dBm Atten 10 dB Band Pwr  7.09 dBm Auto
#Peak

Lin

Mormal

Average
(Log/RMSA)

#LghAv

W1 s2

53 FC|
AR

aff):

FTun Megative Pealk
Swp

Center 2.437 00 GHz Span 40 MHz
#Res BW 1 MHz ZWBW 1 MHz Sweep 20 ms (601 pts)

CHAIN 1 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 1
#- Agilent 01:36:24 May 9, 2011 T Detector

A Mkrl 1650 MHz

Ref -1.041 dBm Atten 10 dB Band Pwr  5.05 dBm Auto
#Peak

Lin

Mormal

Average
{Log/RMSiv)

. Peak
#LgAv

V1 s2

83 FC|
AR

off):

FTun MNegative Peak
Swp

Center 2.437 00 GHz Span 40 MHz More

1of2
#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 0
- Agilent 00:48:40 May 9, 2011 T Dietector

A Mkrl 16.50 MHz

Ref 5.024 dBm Atten 10 dB Band Pwr  3.99 dBm Auto
#Peak

Lin

Mormal

Average
(Log/RMSA)

#LghAv

W1 s2

53 FC|
AR

aff):

FTun Megative Pealk
Swp

Center 2.462 00 GHz Span 40 MHz
#Res BW 1 MHz ZWBW 1 MHz Sweep 20 ms (601 pts)

CHAIN 1 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 1
% Agilent 00:50:46 May 9, 2011 T Detectar

A Mkrl 1650 MHz

Ref -3.673 dBm Atten 10 dB Band Pwr  5.38 dBm Auto
#Peak

Lin

Mormal

Average
{Log/RMSiv)

. Peak
#LgAv

V1 s2

83 FC|
AR

off):

FTun MNegative Peak
Swp

Center 2.462 00 GHz Span 40 MHz More

1of2
#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

LIMITS

7.2.3. AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Chain 0 Power Chain 1 Power Total Power
(MHz) (dBm) (dBm) (dBm)
Low 2412 13.40 13.60 16.51
Middle 2437 16.25 16.60 19.44
High 2462 13.40 13.47 16.45
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

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

RESULTS
Channel Frequency Chain 0 Minimum Limit
(MHz) (MHz) (MHz)
Middle 2437 17.662 05

6 dB BANDWIDTH MID CH, CHAIN O

e Agilent 22:32:01 May 6, 2011

R T | Swesp |

Ch Freg

Occupied Bandwidth

2437 GHz

Trig  Free

Sweep Time
2000 ms

Auto Mdan|

Ref 20 dBm

Atten 20 dB

Swieep

Single Caont

#Peak

PN |

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz

Sweep 20 ms (601 pts)

Auto Sweep
Time|

Morm Accy
Gate
Of

Gate Setup M

Transmit Freg Errar
w dB Bandwidth

Occupied Bandwidth
17.7589 MHz

-19.617 kHz
17 662 MHz

Occ BW % Puwr
¥ dB

99.00 %
-5.00 dB

FPaints
601
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.3.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The highest combination of antenna gains is equal to 6.99dBi, therefore the limit is 29.01dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating
under Section 15.247”, March 23, 2005.

RESULTS

The cable assembly insertion loss of 17.0 dB (including Splitter and cable) was entered as an
offset in the power meter to allow for direct reading of power.

Channel | Frequency | Chain0 Chain 1 Attenuator + Total Limit | Margin
PK Power | PK Power | Cable Offset | Power

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

Low 2412 4.30 467 17.00 24.50 | 29.01 -4.51

Mid 2437 7.23 7.75 17.00 27.51 | 29.01 -1.50

High 2462 4.17 444 17.00 24.32 | 29.01 -4.69
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 0
e Agilent 00:59:04 May 9, 2011 T Distector

A MEr1 17 .70 MHz

Ref 5.624 dBm Atten 10 dB Band Pwr 430 dBm Auto
#Peak

Lin

Maormal

Average
(Log/RMSA)

. Pealk
#Lghv

Vi 82
S3 FC Sample

AR
off):

FTun Megative Peak
Swp

hlore

Center 2.412 00 GHz Span 50 MHz 1012

#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (601 pts)

CHAIN 1 OUTPUT POWER

| OUTPUT POWER LOW CH, CHAIN 1 |

e Agilent 01:00:43 May 9, 2011 T Detector

A Mkrl 17 70 MHz

Ref 5.025 dBm Atten 10 dB Band Pwr 467 dBm Auto
#FPeak

Lin

Average
(Log/RMSA)

FPealk
#LgAv

V1 s2

53 FC Sample
AR

off}:

FTun MNegative Peak
Swp

|
Center 2.412 00 GHz Span 50 MHz

#Res BW 1 MHz #VBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 0

- Agilent 01:16:55 May 9, 2011

T

Detector

Ref -2.096 dBm Atten 10 dB

A& hlkrl 1770 MHz
Band Pwr  7.23 dBm

#Peak
Lin

Auto

Mormal

Average
(Log/RMSA)

#LghAv

V1 52
S3 FC

AR
aff):

FTun
Swp

Center 2.437 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Megative Pealk

CHAIN 1 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 0

#- o Agilent 01:20:01 May 9, 2011

T

Detector

Ref -1.638 dBm Atten 10 dB

& Mkrl 17,70 MHz
Band Pwr 775 dBm

#Peak
Lin

Auto

Mormal

Average
{Log/RMSiv)

#LgAv

Peak

V1 s2
S3 FC

AA

off):
FTun

Swp

MNegative Peak

Center 2.437 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 50 MHz
Sweep 20 ms (601 pts)

More
10f2
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 0
- Agilent 01:04:23 May 9, 2011 T Dietector

A Mkr1 17 70 MHz

Ref 5.18 dBm Atten 10 dB Band Pwr 417 dBm Auto
#Peak

Lin

Mormal

Average
(Log/RMSA)

#LghAv

W1 s2

53 FC|
AR

aff):

FTun Megative Pealk
Swp

Center 2.462 00 GHz Span 30 MHz
#Res BW 1 MHz ZWBW 1 MHz Sweep 20 ms (601 pts)

CHAIN 1 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 1
#- Agilent 01:02:43 May 9, 2011 T Detectar

A Mkl 1770 MHz

Ref 5.134 dBm Atten 10 dB Band Pwr 4,44 dBm Auto
#Peak

Lin

Mormal

Average
{Log/RMSiv)

. Peak
#LgAv

V1 s2

83 FC|
AR

off):

FTun MNegative Peak
Swp

Center 2.462 00 GHz Span 50 MHz More

1of2
#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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.

Channel Frequency Chain 0 Power Chain 1 Power Total Power
(MHz) (dBm) (dBm) (dBm)
Low 2412 13.40 13.50 16.46
Middle 2437 16.40 16.60 19.51
High 2462 13.60 13.90 16.76
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.4. 802.11a MODE IN THE 5.8 GHz BAND
7.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

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

RESULTS
Channel Frequency Chain 0 Minimum Limit
(MHz) (MHz) (MHz)
LOW 5745 16.5 05

6 dB BANDWIDTH LOW CH, CHAIN 0
e Agilent 16:01:50 Aprs, 201 RL Warker
& Mkrl 16.50 MHz

Ref 20 dBm Atten 20 dB -0.15 dB
#Feak

Select Marker
1 2 3 4

Delta

Delta Fair
(Tracking Ref)
Ref b

M1 S2 Span Pair
$3 FC Span Center
AA
off):
FTun
Swp

Center 5.745 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (1001 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.4.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The highest combination of antenna gains is equal to 7.01Bi, therefore the limit is 28.99dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating
under Section 15.247”, March 23, 2005.

RESULTS

The cable assembly insertion loss of 17.6 dB (including Splitter and cable) was entered as an
offset in the power meter to allow for direct reading of power.

Channel | Frequency Chain 0 Chain 1 Attenuator + Total Limit | Margin
PK Power | PK Power Cable Offset | Power

(MHz) (dBm) (dBm) (dB) (dBm) | (dBm) | (dB)
Low 5745 3.80 513 17.60 2513 | 28.99 | -3.86
Mid 5785 3.60 5.39 17.60 2520 | 28.99 | -3.79
High 5825 3.54 543 17.60 2520 | 28.99 | -3.79
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN O

e Agilent 18:07:48 Apr&, 201

T

Preset

Ref 4.587 dBm

Atten 10 dB

A bkl 1650 WHz
Band Pwr  3.80 dBm

#Peak
Lin

ser
Preset
tode
Preset
Factory
Preset

#Lghv

V1 Ss2
S3 FC

AA

off):
FTun

Swp

[
Center 5.745 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

| |
Span 40 MHz
Sweep 20 ms (1001 pts)

Save User
Preset

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1

#e o Agilent 16:05:40 Apr 5, 2011

R T

Preset

Ref -3.835 dBm

Atten 10 dB

& Mkrl 1650 MHz
Band Pwr 513 dBm

#Peak
Lin

Praset

Factory
Preset

#LgAv

V1 s2
S3 FC

AR
off):

FTun
Swp

1|
Center 5.745 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 40 MHz
Sweep 20 ms (1001 pts)

Save User
Preset
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 0

e Agilent 18:16:01 Aprs, 201

R T

System

Ref -5.669 dBm

Atten 10 dB

A bkl 1650 WHz
Band Pwr 360 dBm

#Peak
Lin

‘ Show Errors +
Power On/
Preset

‘ Time/Date 4

#Lghv

‘ Alignments ¥

V1 Ss2
S3 FC

AA

off):
FTun

Swp

[
Center 5.785 00 GHz
#Res BW 1 MHz

|
Span 40 MHz
#WBW 1 MHz Sweep 20 ms (1001 pts)

‘ Config /O 4
‘ Reference *

hlore
10f3

CHAIN 1 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 1

#e Agilent 16:17:27 Apr 5, 2011

T

System

Ref -3.457 dBm

Atten 10 dB

& Mkrl 1650 MHz
Band Pwr 532 dBm

Showi Errors »

#Peak
Lin

Power On/
Preset

Time/Date *

#LgAv

Alignments ¥

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 5.785 00 GHz
#Res BW 1 MHz

1
Span 40 MHz
#WBW 1 MHz Sweep 20 ms (1001 pts)

Config /O »

Reference »
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 0

e Agilent 18:22:08 Aprs, 201

T

System

Ref -5.58 dBm

Atten 10 dB

A bkl 1650 WHz
Band Pwr  3.54 dBm

#Peak
Lin

‘ Show Errors +
Power On/
Preset

‘ Time/Date 4

#Lghv

‘ Alignments ¥

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 5.825 00 GHz
#Res BW 1 MHz

I
Span 40 MHz
#WBW 1 MHz Sweep 20 ms (1001 pts)

‘ Config /O 4
‘ Reference *

hlore
10f3

CHAIN 1 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 1

#e o Agilent 16:20:29 Apr 5, 2011

T

System

Ref -3.571 dBm

Atten 10 dB

& Mkrl 1650 MHz
Band Pwr 543 dBm

Showi Errors »

#Peak
Lin

Power On/
Preset

Time/Date *

#LgAv

Alignments ¥

V1 s2
S3 FC

AR
off):

FTun
Swp

1
Center 5.825 00 GHz
#Res BW 1 MHz

1
Span 40 MHz
#WBW 1 MHz Sweep 20 ms (1001 pts)

Config /O »

Reference »
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.4dB (including 10 dB pad and 1.4 dB cable) was

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

Channel Frequency Chain 0 Power Chain 1 Power Total Power
(MHz) (dBm) (dBm) (dBm)
Low 5745 13.80 14.10 16.96
Middle 5785 14.00 14.40 17.21
High 5825 13.70 14.40 17.07
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND
7.5.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

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

RESULTS
Channel Frequency Chain 0 Minimum Limit
(MHz) (MHz) (MHz)
LOW 5745 17.72 05

6 dB BANDWIDTH MID CH, CHAIN O
e Agilent 16:24:09 Aprs, 201 T Warker
& Mkrl 17.72 MHz

Ref 20 dBm Atten 20 dB -0.32 dB
#Peak

Log

Select Marker

Delta

3.2 -
dBm i . Delta Pair

. (Tracking Ref)
FLoAv Ref 4

M1 s2 Span Pair
S3 FC Span Center
AA
off):
FTun Off
Swp

Center 5.745 00 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.5.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The highest combination of antenna gains is equal to 7.01dBi, therefore the limit is 28.99dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating
under Section 15.247”, March 23, 2005.

RESULTS

The cable assembly insertion loss of 17.6 dB (including Splitter and cable) was entered as an
offset in the power meter to allow for direct reading of power.

Channel | Frequency | Chain 0 Chain 1 Attenuator + Total Limit | Margin
PK Power | PK Power Cable Offset | Power

(MHz) (dBm) (dBm) (dB) (dBm) | (dBm) | (dB)
Low 5745 3.87 4.34 17.60 2472 | 2899 | -4.27
Mid 5785 3.68 4.56 17.60 24.75 | 28.99 | 4.24
High 5825 3.55 4.72 17.60 2478 | 28.99 | -4.21
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REPORT NO:

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

11U13650-2D

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN O

e Agilent 18:28:17 Aprs, 201

T

System

Ref -5.723 dBm

Atten 10 dB

A bkl 1780 WHz
Band Pwr  3.87 dBm

#Peak
Lin

‘ Show Errors +
Power On/
Preset

‘ Time/Date 4

#Lghv

‘ Alignments ¥

V1 Ss2
S3 FC

AA

off):
FTun
Swp

'Marker

Band Pwr

15.742800000 GHz

3.87 dBm

Center 5.745 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

d|
Span 40 MHz
Sweep 20 ms (1001 pts)

‘ Config /O 4
‘ Reference *

hlore
10f3

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1

#e Agilent 16:26:53 Apr 5, 2011

T

Marker

Ref 5.01 dBm

Atten 10 dB

& Mkrl 17 .80 MHz
Band Pwr 434 dBm

#Peak
Lin

Select Marker
1 2 3 4

Mormal

Delta

#LgAv

Delta Fair
(Tracking Ref)
Ref b

V1 s2
S3 FC

AR
off):

Marker

FTun
Swp

Band Pwr

-5.742800000 GHz

4.34 dBm

Center 5.745 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

| il
Span 40 MHz
Sweep 20 ms (1001 pts)

Span Pair

Span Center
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT

POWER

OUTPUT POWER MID CH, CHAIN 0

e Agilent 16:40:13 Aprs, 2011 T

System

Ref -5.686 dBm

A Mkr1 1750 MHz

Atten 10 dB Band Pwr 365 dBm

#Peak
Lin

‘ Show Errors +
Power On/
Preset

‘ Time/Date 4

#Lghv

‘ Alignments ¥

V1 Ss2
S3 FC

AR
off):
FTun
Swp

'Marker

15.782800000 GHz

Center

Band Pwr

3.68 dBm

5.785 00 GHz

#Res BW 1 MHz

Span 40 MHz
#WBW 1 MHz Sweep 20 ms (1001 pts)

‘ Config /O 4
‘ Reference *

hlore
10f3

CHAIN 1 OUTPUT POWER

OUTPUT POWER MID CH, CHAIN 1

#e Agilent 16:41:36 Apr 5, 2011 T

System

Ref 4.94 dBm

A Mkrl 17,80 MHz

Atten 10 dB Band Pwr 455 dBm

Showi Errors »

#Peak
Lin

#LgAv

V1 s2
S3 FC

Power On/
Preset

Time/Date *

Alignments ¥

AR
off):
FTun
Swp

Marker
15.782800000 GH=z

Center

Band Pwr

4.56 dBm

Config /O »

Reference »

5.785 00 GHz

#Res BW 1 MHz

Span 40 MHz
#WBW 1 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT

POWER

OUTPUT POWER HIGH CH, CHAIN 0

e Agilent 16:44:37 Aprs, 2011 T

System

Ref -5.268 dBm

A Mkr1 1750 MHz

Atten 10 dB Band Pwr  3.55 dBm

#Peak
Lin

‘ Show Errors +
Power On/
Preset

‘ Time/Date 4

#Lghv

‘ Alignments ¥

V1 Ss2
S3 FC

AR
off):
FTun
Swp

'Marker

15.822800000 GHz

Center

Band Pwr

3.55 dBm

5.825 00 GHz

#Res BW 1 MHz

Span 40 MHz
#WBW 1 MHz Sweep 20 ms (1001 pts)

‘ Config /O 4
‘ Reference *

hlore
10f3

CHAIN 1 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 1

#e Agilent 16:43:11 Apr 5, 2011 T

System

Ref 4.638 dBm

A Mkrl 17,80 MHz

Atten 10 dB Band Pwr 472 dBrm

Showi Errors »

#Peak
Lin

#LgAv

V1 s2
S3 FC

Power On/
Preset

Time/Date *

Alignments ¥

AR
off):
FTun
Swp

Marker
15.8622800000 GHz

Center

Band Pwr

4.72 dBm

5.625 00 GHz

#Res BW 1 MHz

Span 40 MHz
#WBW 1 MHz Sweep 20 ms (1001 pts)

Config /O »

Reference »
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.4 dB (including 11dB pad and 1.4 dB cable) was

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

Channel Frequency Chain 0 Power Chain 1 Power Total Power
(MHz) (dBm) (dBm) (dBm)
Low 5745 13.70 14.20 16.97
Middle 5785 13.60 14.20 16.92
High 5825 13.60 14.30 16.97
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.6.

LIMITS

802.11n HT40 MODE IN THE 5.8 GHz BAND

7.6.1. 6 dB BANDWIDTH

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

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

RESULTS
Channel Frequency Chain 0 Minimum Limit
(MHz) (MHz) (MHz)
LOW 5755 36 0.5

e Agilent 17:43:05 Apr6, 2011

6 dB BANDWIDTH MID CH, CHAIN 0

R T

MWarker

Ref 20 dBm

Atten 20 dB

A Mkrl 36.00 MHz
0.09 dB

#Feak

1 2 3 4

Select Marker

Mormal

Delta

dBm

LgAv

Celta Pair
[Tracking Ref)
Ref A

M1 S2
S3 FC

AR
off}:

FTun

Swp

Center 5.755 00 GHz
#Res BW 100 kHz

Span 100 MHz |

#VBW 300 kHz Sweep 9.56 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.6.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The highest combination of antenna gains is equal to 7.01dBi, therefore the limit is 28.99dBm.

TEST PROCEDURE

Output power was measured based on the use of RMS averaging over a time interval in
accordance with FCC document “Measurement of Digital Transmission Systems Operating
under Section 15.247”, March 23, 2005.

RESULTS

The cable assembly insertion loss of 17.6 dB (including Splitter and cable) was entered as an
offset in the power meter to allow for direct reading of power.

Channel | Frequency | Chain 0 Chain 1 Attenuator + Total Limit | Margin
PK Power | PK Power Cable Offset | Power

(MHz) (dBm) (dBm) (dB) (dBm) | (dBm) | (dB)
Low 5755 3.86 468 17.60 2490 | 28.99 | -4.09
High 5795 3.76 4.59 17.60 2481 | 28.99 | 4.18
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN O

v Agilent 17:48:31 Apr&, 2011

R T

Warker

Ref 8.677 dBm

Atten 10 dB

A bkl 36.00 WHz
Band Pwr  3.86 dBm

#Peak
Lin

Select Marker
1 2 3 4

Maormal

Delta

#Lghv

Delta Pair
(Tracking Ref)
Ref b

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 5.755 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

L
Span 100 MHz |
Sweep 20 ms (601 pts)

Span Pair

Span Center

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1

#e Agilent 17:46:58 AprB, 2011

R T

Marker

Ref -7.582 dBm

Atten 10 dB

& Mkrl 36.00 MHz
Band Pwr 468 dBm

#Peak
Lin

Select Marker
1 2 3 4

Mormal

Delta

#LgAv

Delta Fair
(Tracking Ref)
Ref b

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 5.755 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

1
Span 100 MHz
Sweep 20 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 0 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 0

e Agilent 17:80:07 AprE, 201

R T

Warker

Ref 9.036 dBm

Atten 10 dB

A bkl 36.00 WHz
Band Pwr  3.76 dBm

#Peak
Lin

Select Marker
1 2 3 4

Maormal

Delta

#Lghv

Delta Pair
(Tracking Ref)
Ref b

V1 Ss2
S3 FC

AA

off):
FTun

Swp

L
Center 5.795 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

I
Span 100 MHz |
Sweep 20 ms (601 pts)

Span Pair

Span Center

CHAIN 1 OUTPUT POWER

OUTPUT POWER HIGH CH, CHAIN 1

#e Agilent 17:51:43 AprB, 2011

R T

Marker

Ref -7.579 dBm

Atten 10 dB

& Mkrl 36.00 MHz
Band Pwr 452 dBm

#Peak
Lin

Select Marker
1 2 3 4

Mormal

Delta

#LgAv

Delta Fair
(Tracking Ref)
Ref b

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 5.795 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

1
Span 100 MHz
Sweep 20 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

LIMITS

7.6.3. AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.4dB (including 10 dB pad and 1.4 dB cable) was

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

Channel Frequency Chain 0 Power Chain 1 Power Total Power
(MHz) (dBm) (dBm) (dBm)
Low 5755 13.70 14.30 17.02
High 5795 13.70 14.20 16.97
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

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

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Page 47 of 74

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

8.2.

TRANSMITTER ABOVE 1 GHz

8.2.1. 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

He Agilent 18:25:44 May 31, 2011

R T

|FrequhanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 2.385 87 GHz
58.45 dBpv

#Peak
Loy

Center Freq
235000000 GHz

10
dB/

Offst
31.7

Start Freq
231000000 GHz

dB
DI

Stop Freq
239000000 GHz

74.0
By

CF Step

Loy

5.00000000 MHz
Auto Man|

31 W2

Freq Offset
0.00000000 Hz

Swp

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

#WBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 18:26:119 May 31, 2011

RT

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 2.386 27 GHz
49.68 dBp

Center Freq

#Peak

2.35000000 GHz

Start Freqg
231000000 GHz

Stop Freq
239000000 GHz

CF Step

-
e}

5.00000000 MHz
Auto Ila

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

#WEBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

A,il
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agilent 182915 May 31, 2011 R T [Freg/Channel |

Mkr1 2.385 47 GHz
Ref 110 dBpv #Atten 0 dB 57.33 dBpv Center Freq
#Peak 2.35000000 GHz
Start Freq
2.31000000 GHz
Stop Freq
2,39000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.310 D0 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
o Agilent 18:23:51 May 31, 2011 BT Freg/Channel
Mkr1 2.386 13 GHz

Ref 110 dBv #Atten 0 dB 48.57 dBv Center Freq
e ak 2.35000000 GHz

Log EE—
10 Start Freq
dB/ 2.31000000 GHz
Offst

31.7

dB Stop Freg
oI 2.39000000 GHz

54.0
dBpy CF Step

5.00000000 MHz
Lo Auto Ian

51 W2 Freq Offset
S3 FC 0.00000000 Hz

,:%n Signal Track

Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ~ ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.230 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 18:36:04 May 31, 2011 R T |FregiChannel

Mkr1 2.488 862 5 GHz
Ref 110 dBpv #Atten 0 dB 59.65 dBypv Center Freq
#Peak 2.49175000 GHz
Start Freq
2.43350000 GHz
Stop Freq
2,50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Start 2.483 5000 GHz Stop 2.500 000 D GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
% Agilent 18:36:20 May 31, 2011 R T |FregiChannal

Mkr1 2.487 075 0 GHz
Ref 110 dBpv #Atten 0 dB 5047 dBpv Center Freq
#Peak 2.49175000 GHz

Start Freq
248350000 SHz

Stop Freq
2 50000000 GHz

CF Step
1.65000000 MHz

Freq Offset
000000000 Hz

FTun Signal Track
Swip On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 18:33:10 May 31, 2011 R T |FregiChannel

Mkr1 2.488 092 5 GHz
Ref 110 dBpv #Atten 0 dB 59.34 dBpv Center Freq
#Peak 2.49175000 GHz
Start Freq
2.43350000 GHz
Stop Freq
2,50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Start 2.483 5000 GHz Stop 2.500 000 D GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT
o Agilent 18:33:25 May 31, 2011 R T |FregiChannal

Mkr1 2.487 597 5 GHz
Ref 110 dBpv #Atten 0 dB 50.04 dBpv Center Freq
#Peak 2.49175000 GHz

Start Freq
248350000 SHz

Stop Freq
2 50000000 GHz

CF Step
1.65000000 MHz

Freq Offset
000000000 Hz

FTun Signal Track
Swip On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Fregquency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 05-31-11

Project #: 1113650

Company: Apple

Test Target: FCC 15,247

Mode Oper: b mwode, TX Harmwonic Spurious

Meamrement Fraquency Amp  Preamp Gain bveraze Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strenzth Limit
Lnalyzer Beading bz Average Field Strength i@ 3 m Bargin vs. Average Limit
Anterna Factor Pealk  Calmilated Peal Fisld Strength IMarzin vs. Pealk Lisit

Cablz Loss HFF  High Pass Filter

Read Amgp D Corr Corr. imit {Margin
dBuV 4B dBuVin dB

531
1.2
513
0.2

=i

=i
et L-RL-H-g = gL -RL-]

=i T
e i i e e PR

Rev. 4.1.2.7
MNote: No other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.2. 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 13:40.00 May 31, 2011 R T |Freg/Channel

Mkr1 2.390 00 GHz
Ref 110 dBpY #Atten 0 dB 65.78 dBpY Center Freq
#FPeak 235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

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

LOW CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 18:40:32 May 31,2011 R T [FregiChannsl

Mkr1 2.390 00 GHz

Ref 110 dBpY #Atten 0 dB 49.90 dByY Center Freq
#Peak 235000000 GHz

Log 1

10 Start Freq

dB/ 2.31000000 GHz

Offst

31.7

dB Stop Freq

DI 2.39000000 GHz

54.0

dBpv CF Step
£.00000000 MHz

Ladw 2|Auto Mar]

51 W2 Freq Offset

33 FC 0.00000000 Hz

F%n Signal Track
On off

S

Start 2.310 00 GHz Stop 2.390 00 GHz ~
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 18:43:42 May 31, 2011 R T |FregiChannel

Mkr1 2.390 00 GHz
Ref 110 dBpv #Atten 0 dB 63.95 dBpv Center Freq
#Peak 2.35000000 GHz
Start Freq
2.31000000 GHz
Stop Freq
2,39000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.310 D0 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
o Agilent 18:44:16 May 31, 2011 R T |FregiChannal
Mkr1 2.389 87 GHz

Ref 110 dBpv #Atten 0 dB 49.60 dBpv Center Freq
#Peak 2.35000000 GHz

Start Freq
2.31000000 sHz

Stop Freq
239000000 GHz

CF Step
8.00000000 MHz
1[Auto hdan

Freq Offset
000000000 Hz

FTun Signal Track

S On i

Start 2.310 00 GHz Stop 2.300 00 GHz ~
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 18:50:42 May 31, 2011 R T |FregiChannel

Mkr1 2.483 692 5 GHz
Ref 110 dBpv #Atten 0 dB 68.34 dBpv Center Freq
#Peak 2.49175000 GHz
Start Freq
2.43350000 GHz
Stop Freq
2,50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Start 2.483 5000 GHz Stop 2.500 000 D GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
% Agilent 18:50:58 May 31, 2011 R T |FregiChannal

Mkr1 2.483 527 5 GHz
Ref 110 dBpv #Atten 0 dB 49.02 dBpv Center Freq
#Peak 2.49175000 GHz

Start Freq
248350000 SHz

Stop Freq
2 50000000 GHz

CF Step
1.65000000 MHz

Freq Offset
000000000 Hz

FTun Signal Track
Swip On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 18:47:28 May 31, 2011 R T |FregiChannel

Mkr1 2.483 527 5 GHz
Ref 110 dBpv #Atten 0 dB 66.28 dBypv Center Freq
#Peak 2.49175000 GHz
Start Freq
2.43350000 GHz
Stop Freq
2,50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 5000 GHz Stop 2.500 000 D GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT
W Agilent 18:47:43 May 31, 2011 R T |FregiChannal

Mkr1 2.483 555 0 GHz
Ref 110 dBpv #Atten 0 dB 48.25 dBpv Center Freq
#Peak 2.49175000 GHz

Start Freq
248350000 SHz

Stop Freq
2 50000000 GHz

CF Step
1.65000000 MHz

Freq Offset
000000000 Hz

FTun Signal Track
Swip On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Fm Chamber

Test Engr: Chin Pang
Date: 0b5-01-11
Project #: 11013650
Company: Apple

Test Target: FCC 15247
Mode Oper: & IX

Meamrement Frequency Awmp  Preamp Gain Deraze Field Strength Limit
Diistance to Antenna D Corr Distance Correct to 3 meters Pealk Field Strength Limit
Analyzer Feading bz Average Field Strength @@ 3 m Iargm ws. Average Livut
Antenna Factor Paak  Caleulated Peak Field Strensth Margin vs. Peak Limit

Cahle Loss HPF  High Pass Filter

Read Amp D Corr Corr. imit Margin
dB AdBuV/iny dB

48,1
352
4.5
34.6

ot

o Fs Hos o Ha e e o
e e e T e

faFs Fs Hos Ha e e e
e e e T e

Rev. 4.1.2.7
Mote: No other emissions were detecied above the system noise floor.
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.3. 802.11n HT20 MODE MCSO0 IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 13:54:11 May 31, 2011 R T |Freg/Channel

Mkr1 2.389 73 GHz
Ref 110 dBpY #Atten 0 dB 67.79 dBpY Center Freq
#FPeak 235000000 GHz
Start Freq
231000000 GHz
Stop Freq
|| 2.33000000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

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

LOW CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 18:54:43 May 31,2011 R T |Fre§f(:hannel |

Mkr1 2.389 87 GHz
Ref 110 dBpY #Atten 0 dB 51.93 dBpY/ Center Freg
#Peak 235000000 GHz
Log —————————

10 Start Freq
dB/ 231000000 GHz
Offst
31.7
dB Stop Freq
DI 239000000 GHz

54.0

dBpv CF Step
3.00000000 MHz

Lodw At Man

51 W2

Freq Offset
S3 FC

0.00000000 Hz

F%n Signal Track
S On Oif

Start 2.310 00 GHz Stop 2.390 00 GHz ~
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 18:57:29 May 31, 2011

R T

Freg/Channel

#Peak

Swp

Ref 110 dBpY

#Atten 0 dB

Mkr1 2.386 27 GHz
69.22 dByv

Center Freq
235000000 GHz

Start Freq
231000000 GHz

1

&

Stop Freq
239000000 GHz

CF Step

8.00000000 MHz
Auto

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz
#HRes BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT

% Agilent 18:58:01 May 31, 2011

R T

Freg/Channel

#FPeak

FTun
Swp

Ref 110 dBpY

#Atten 0 dB

Mkr1 2.390 00 GHz
49.83 dBpY

Center Freq

235000000 GHz

Start Freq
2.31000000 sHz

Stop Freq
239000000 GHz

CF Step

8. DDDDDDDD hHz
1|Auto ia

Freq Offset

0.00000000 Hz

S|gna| Track

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 19:04:20 May 31, 2011 R T |FregiChannel

Mkr1 2.483 912 5 GHz
Ref 110 dBpv #Atten 0 dB 65.30 dBpv Center Freq
#Peak 2.49175000 GHz
Start Freq
2.43350000 GHz
Stop Freq
2,50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Start 2.483 5000 GHz Stop 2.500 000 D GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
o Agilent 19:04:35 May 31, 2011 R T |FregiChannal

Mkr1 2.483 775 0 GHz
Ref 110 dBpv #Atten 0 dB 49.07 dBpv Center Freq
#Peak 2.49175000 GHz

Start Freq
248350000 SHz

Stop Freq
2 50000000 GHz

CF Step
1.65000000 MHz

Freq Offset
000000000 Hz

FTun Signal Track
Swip On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 19:01:10 May 31, 2011 R T |FregiChannel

Mkr1 2.483 747 5 GHz
Ref 110 dBpv #Atten 0 dB 68.80 dBypv Center Freq
#Peak 2.49175000 GHz
Start Freq
2.43350000 GHz
Stop Freq
2,50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Start 2.483 5000 GHz Stop 2.500 000 D GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT
% Agilent 19:01:25 May 31, 2011 R T |FregiChannal

Mkr1 2.483 527 5 GHz
Ref 110 dBpv #Atten 0 dB 51.08 dBpv Center Freq
#Peak 2.49175000 GHz

Start Freq
248350000 SHz

Stop Freq
2 50000000 GHz

CF Step
1.65000000 MHz

Freq Offset
000000000 Hz

FTun Signal Track
Swip On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont S5m Chamhber

Test Engr:
Date:
Project #:
Company:
Test Taxget:
Mode Oper:

Chin Pang
06-01-11
11113650
Apple

FOC 15.247
HT20 mode, TX

Meamrement Frequency
Distance to Antenna
Analyzer Beading
Antenna Factor

Cable Loss

Lmp

FPreamp Gan

D Corr Distance Corvect to 3 meters

Avg
Peak
HFF

Average Field Strength @ S m
Calmlated Peal Field Strength
High Pass Filter

Lverage Fleld Strength Linut
Peak Fiald Strength Limut
Margin vs. Average Limit
Blarzin vs. Peak Linut

Amp
4B

D Coxr

Margin
4B

¥
¥
H
H

T et e
et -H= L~y -H= -]

M et
e e e

MNote: Mo other emissions were detecied ahove the system noise floor.
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

8.2.4. TRANSMITTER ABOVE 1 GHz FOR 802.11a MODE IN THE

5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Frenwont Sm Chamber

Test Engr: Chin Pang

Date: 0§-01-11

Project #: 11U13650

Company: Apple

Test Target: FCC 15247

Mode Oper: Legarcy, TR, 5.8GHz Band

Meamrement Frequency Amp  FPreamp Gain

Distance to Anterna D Corr Distance Correct to 3 meters
Analyzer Beading Avg Average Field Strength @ 3 m
Antenna Factor Peak  Caleulated Peak Field Strength
Cahle Loss HPF  High Pass Filter

Avarage Field Strength Linut
Peak Field Strength Lint
Margin ws. Average Limit
Margin vs. Peak Linut

Read Amp | D Corr; Flir
dBu¥ 4B

Margin
4B

4.8

a1

312

=T

Elo

-6.3

311

-6.8

Mmimietial

gl -HogL -]

47.2

8.3

48.8

mimietial

.7

Rev. 4.1.2.7
MNote: No other emissions were detected above the sysiem noise floor.
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

8.2.5. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT20 MODE IN THE 5.8

GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

Hizh Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang
Date: 05-01-11
Project #: 11U13650
Company: Apple

Test Target: FCC 15,247
Mode Oper: HT20, TX, 5.8GHz Band

Meamrement Frequency  Amp

Distance to Antenna
Analyzer Reading
Antenna Factor
Cable Loss

hvg
Peak
HFF

Preamp Gain
D Corr Distance Correct to 3 meters
Average Fiald Strength @ 3 m
Calmmlated Peak Fisld Strength
High Pass Filter

Loeraze Field Strength Linut
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Linut

Read
dBuV

Amp
dB

D Coxr

i

Corr.
d B Vim

Margin
dB

46.3

6L5

6.5

4l.8

49.1

64.2

44.0

oietim

=it im

Rev. 4.1.2.7

Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.6. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT40 MODE IN THE 5.8
GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurenent
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 06-01-11

Project #: 11TU13650

Company: Apple

Test Target: FCC 15247

Mode Cperx: HT440, TX, 5.8 GHz Band

Meamrement Frequency  Amp  Preamp Gain Aoveraze Field Strength Limit
Dhstance to Antenna D' Corr Dhstance Correct to 3 meters Peak Field Strength Linut
Analyzer Reading By Average Field Strangth @@ 3 m Margin ws. hverage Limit
Antenna Factor Peak  Calculated Peak Field Strength Marzin vs. Peak Limit

Cable Loss HPF  High Pass Filter

Read Amp D Corr! Flir i Corr. imit |Mlargin
dBuV dB 4B dB  ABu¥/iny 4B

41.1 K - 0.0 0.7 : 574
13.9 . K =33, 0.0 0.7 ;391
38.9 K - 0.0 0.7 : 541
4.1 . - 0.0 0T ;33

Rev. 4.1.2.7
Mote: Mo other emissions were detecied ahove the sysiem noise floor.
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REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

8.3. RECEIVER ABOVE 1 GHz

8.3.1. 20MHZ BANDWIDTH

High Frequency Measwrement
Compliance Certification Services, Fremont S Chamber

Company:
Project #: 11013650

Date: 2011-3-31

Test Engineer: Tom Chen

Configuration: EUT with support Laptep PC
Mode: EX mode, HT20

Apple

Test Equipment:

Horn 1-18GHz
| T73; SIN: 6717 @3m

Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz

j |Tm Miteq 3008A00931 . | j |

Horn > 18GHz ‘ Limit ‘

j RXRSS210

Peak Measurements
RBW=VBW=1MHz
Average Measurements
REW=1MHz , VEW=10Hz

Hi Frequency Cables

3" cable 22807700 ‘

12" cable 22807600 | 20’ cable 22807500 HPF

‘ RejectFilter

f 15 ReadPk ReadAvg.; AF | C Amp Peak Avg Pk Lun {AvgLim Pk Mar | Avg Mar

GHz dBuV dBnV dB dBnVin | dBuVim: dBuVin : dBuVim dB dB
1293 445 292 -39.1 330 177 -410 -363
1587 4038 255 -38.7 310 157 -430 -383
2493 413 262 -375 364 211 -3T6 -3290
3000 413 260 -365 44.0 28.7 -300 -253
1293 472 319 -39.1 356 03 -384 -33.7
2493 44.7 204 375 306 243 -344 -20.7
s.000 4235 272 -365 452 200 -288 -24.1

‘3'cable2280ﬁ00 j ‘12'c-.1|)|e22307500 j ‘20'cahI92280T500 j ‘

Notes
(V/H)

D Coar

Rev 07.22.09

Measurement Frecuency Amp  Preamp Gain AwvgLim  Average Field Strength Limit

Dustance te Antenna
Analyzer Reading
Antenna Factor
Cable Loss

D Corr Distance Cerrect to 3 meters
Avg  Average Field Strength @ 3m
Pealk  Calculated Peak Field Strength
HPF  High Pass Filter

Pk L  Peak Field Strength Limt
Awvg Mar Margin vs. Average Limit
Pk Mar Margm vs. Pealk Lumt
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.3.2. 40MHZ BANDWIDTH

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple

Project #: 11013650

Date: 2011-5-31

Test Engineer: Chin Pang

Configuration: EUT with support Laptep PC
Mode: RX mode, HT40

Test Equipment:

Hom 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer26-4OGHz‘ Horn > 18GHz ‘ Limit ‘
| T73: SIN: 6717 @3m j |T144 Miteq 3008A00931 . | j | j |R)( RSS 210 j

Hi Frequency Cables

3" cable 22807700 ‘ 12' cable 22807600 20' cable 22807500 HPF ‘ Reject Filter Peak Measurements
RBW=VEW=1MHz

3 cable 22807700 _| [ 12’ cable 22807600  _ ‘ 20° cable 22607500 ﬂ ‘ j ‘ .| Average Measurements
REW=1MHz ; VBW=10Hz

f is Read Pk {Read Avg.; AF C Awp D Cor i Peak Avg Pk Lim : Avg Lim : Pk Mar : Avg Mar Notes
GHz (i dBuV dBuV dB dBuV/mn | dBuV/m | dBuV/im | dBuV/im dB dB {(V/H)
1293 515 345 . -39.1 400 230 -340 -310
2493 523 330 -37T5 472 279 -268 -26.1
5000 500 292 -365 527 319 -213 -22.1
1203 53.1 355 . -39.1 414 240 -324 -300
2493 525 332 -375 474 28.1 -266 -259
3000 510 300 - 537 axr -203 -213

Rew. 072200

f Measurement Frequency Amp  Preamp Gain Avg Lim  Awverage Field Strength Limit
Dist  Dnstance to Antenna D Cotr Distance Correct to 3 meters Pl Lim  Peak Field Strength Livmut
EFead Analyzer Reading Avg Average Field Strength @ 3 m Avg War Wargin vs. Average Litnit
AF Antenna Factor Peak  Calculated Peak Field Strength Pl Mar Margin ws. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 11U13650-2D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

8.4.

WORST-CASE BELOW 1 GHz

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

30-1000MHz Freguency Measurement

Compliance Certification Services, Fremoni Sm Chamber

Test Target:
Mode Oper:

Tom Chen

03-31-11

11013650

Apple

FCC Class B

TX mode Worst Casze

Measurement Frequency
Distance to Antenna

Analyzer Feading

Antenna Factor

Cahle Lass

Corr.
Lirmnit

Preamp Gain

Distanee Corvect to 3 meters

Filter Insert Loss
Calrulated Field Strength
Field Strenzth Limit

Margin ~ Margin vs. Limit

f
MH=

Eead

AF
dB/m

Amp
4B

Corr.

dBuVim

148.565

12.7

9.3

30.3

166.566

10.4

0.3

352

384.015

14.8

0.2

3r.2

443.897

158

9.5

33.3

E1T.7

17.1

9.7

36.1

T96.592

210

292

36.2

3236

14.6

296

34.2

929723

10.0

9.5

178

384015

148

9.2

3L8

398.395

150

9.3

36.7

585.983

18.0

%8

3.3

T79.551

33.0

0.6

0.2

i imimim i i

b-RL-RL-RL-RL-BL-BL-FL-FL-HL-HL-H.-]

Rev. 1.27.09

Note: No other emissions were detecied above the sysiem noise floor.
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

9. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

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

chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fiskd . f :
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *(100) 4]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
5 i
{B} Limits for General Population/Uncontrolled Exposure

D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

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

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

IC RULES

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

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

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(W/im) (A/m) { Wim? ) {min)

0.003-1 280 2.19 B

1-10 280/ f 219/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042f%5 F1150 6

1 500-15 000 614 0.163 10 6
15 000150 000 614 0.163 10 616 000 /f2
150 000300 000 0.158f%%  421x10*f"% 667 x10°F 616000 /f'?

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

Notes: 1. Frequency, £, is in MHz. j

2. A power density of 10 W/m™ is equivalent to 1 mW/cm™

3. A magnetic field strength of | A/m corresponds to 1.257 microtesla (u'T)
or 12,57 milligauss imG ).
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REPORT NO: 11U13650-2D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi* D*2)
where
S = Power density in W/m#2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m?2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D =SQRT (EIRP / (4 * Pi * S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m”2

For multiple colocated transmitters operating simultaneously in frequency bands where the limit
is identical, the total power density is calculated using the total EIRP obtained by summing the
Power * Gain product (in linear units) of each transmitter.

Total EIRP = (P1*G1) + (P2* G2) + ... + (Pn * Pn)
where

Px = Power of transmitter x

Gx = Numeric gain of antenna x

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

Page 71 of 74

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 11U13650-2D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

LIMITS

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

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA2

RESULTS
Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density

(MHz) (m) (dBm) (dBi) (W/im#2) | (mW/cm*2)
2412 - 2462 b-mode Legacy 0.20 22.56 6.99 1.79 0.179
2412 - 2462 g-mode Legacy 0.20 27.61 6.99 5.74 0.574
2412 - 2462 HT20 0.20 27.51 6.99 5.61 0.561
5745 - 5825 a-mode Legacy 0.20 25.20 7.01 3.31 0.331
5745 - 5825 HT20 0.20 24.78 7.01 3.01 0.301
5755 - 5795 HT40 0.20 24.90 7.01 3.09 0.309
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