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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, USA

EUT DESCRIPTION: 2X3 Access Point w/ 802.11a/b/g/n Card
MODEL: A1254
SERIAL NUMBER: 6F73002JY2ZV
DATE TESTED: OCTOBER 10, 2007 AND JANUARY 11, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART B No Non-Compliance Noted

Compliance Certification Services, Inc. tested the above equipment in accordance with the
requirements set forth in the above standards. The test results show that the equipment tested
is capable of demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by Compliance Certification Services and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by
Compliance Certification Services will constitute fraud and shall nullify the document. No part of
this report may be used to claim product certification, approval, or endorsement by NVLAP,
NIST, or any government agency.

Approved & Released For CCS By: Tested By:
) /L/Z"
THU CHAN TOM CHEN
EMC SUPERVISOR EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY

41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

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

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

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 07U11257-16

EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD

DATE: JANUARY 14, 2008
FCC ID: BCGA1254

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a wireless access point intended for use in a networking environment.

GENERAL INFORMATION

CHASSIS MATERIAL

PLASTIC

ENCLOSURE MATERIAL

PLASTIC

POWER REQUIREMENTS

100-240 VAC / 50-60 Hz

POWERLINE FILTER MANUFACTURER AND
MODEL

N/A (BUILT IN)

LIST OF ALL OSCILLATOR FREQUENCIES
GREATER THAN OR EQUAL TO 9 kHz

25MHz, 32.768MHz, and 500MHz
(Controller)

SUBASSEMBLIES

The EUT was constructed using the following subassemblies:

Subassembly Description Manufacturer Part Number
Wireless Card Apple Computer XB72
Main Logic PCBA Apple Computer 056-2258
AC Adapter Delta Electronics M28
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EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

5.2. TEST CONFIGURATIONS

The following configurations were investigated during testing:

EUT Configuration Description

Basic EUT / Notebook PCs / MP3 Player / Ethernet Loop
back Cable

5.3. MODE(S) OF OPERATION

Mode Description

EMC Test Pinging and Linked to MP3 player via USB Port

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT was 7. 2d2auto20070529T0400.

The test utility used during testing was a ping command from a terminal window.

5.5. MODIFICATIONS

No modifications were made during testing.
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

5.6. DETAILS OF TESTED SYSTEM

SUPPORT EQUIPMENT & PERIPHERALS

Description Manufacturer Model Serial Number FCCID
Notebook PC Apple Computer A1181 PT358811 DoC
Notebook PC AC Adapter Delta Electronics Al1184 MV625H2QVHKB DoC
MP3 Player Apple Computer Ipod Nano YM544754S7B DoC
/0 CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC Input 1 2 Prong Un-shielded 1.5m
2 AC Input 1 3 Prong Un-shielded 2m
3 USB 1 USB Shielded 3.5 ft.
4 DC Input 1 4 Pin Un-shielded 2m
5  thernet Loopba 1 RJ-45 Shielded 2m
6 Ethernet 1 RJ-45 Shielded 3m
TEST SETUP

The EUT is installed in a typical configuration. Test software exercised the EUT.
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

TEST SETUP DIAGRAM

100-240VAC / 50-60HzZ

AC
Adapter

[ 1

Hotehook
PC
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

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 Serial Cal Due
Number

Peak Power Meter Agilent / HP E4416A GB41291160 12/02/08
Peak / Average Power Sensor Agilent E9327A US40440755 12/02/08
Spectrum Analyzer 3 Hz ~ 44 GHz Agilent / HP E4446A MY43360112 08/07/08
Antenna, Horn 1 ~ 18 GHz EMCO 3115 2238 04/15/08
Preamplifier, 1 ~ 26.5 GHz Agilent / HP 8449B 3008A00931 08/03/08
LISN, 10 kHz ~ 30 MHz FCC LISN-50/250-25-2 2023 10/15/08
EMI Test Receiver R&S ESHS 20 827129/006 01/27/08
SA Display Section 2 Agilent / HP 85662A 2816A16696 04/07/08
SA RF Section, 1.5 GHz Agilent / HP 85680B 2814A04227 01/07/08
Quasi-Peak Adaptor Agilent / HP 85650A 3145A01654 01/21/08
Antenna, Bilog 30 MHz ~ 2 Ghz Sunol Sciences JB1 A121003 09/28/08
Preamp 30-1000MHz Sonoma 310N 185623 01/20/08
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

7. APPLICABLE LIMITS AND TEST RESULTS

71. RADIATED EMISSIONS
TEST PROCEDURE
ANSI C63.4

The highest clock frequency generated or used in the EUT is 500 MHz, therefore the frequency
range was investigated from 30 MHz to 5 GHz.

LIMIT

§15.109 (g) As an alternative to the radiated emission limits shown in paragraphs (a) and (b) of
this section, digital devices may be shown to comply with the standards contained in Third
Edition of the International Special Committee on Radio Interference (CISPR), Pub. 22,
“Information Technology Equipment—Radio Disturbance Characteristics—Limits and Methods
of Measurement” (incorporated by reference, see §15.38). In addition:

(1) The test procedure and other requirements specified in this part shall continue to apply to
digital devices.

(2) If, in accordance with §15.33 of this part, measurements must be performed above 1000
MHz, compliance above 1000 MHz shall be demonstrated with the emission limit in paragraph
(a) or (b) of this section, as appropriate. Measurements above 1000 MHz may be performed at
the distance specified in the CISPR 22 publications for measurements below 1000 MHz
provided the limits in paragraphs (a) and (b) of this section are extrapolated to the new
measurement distance using an inverse linear distance extrapolation factor (20 dB/decade),
e.g., the radiated limit above 1000 MHz for a Class B digital device is 150 uV/m, as measured at
a distance of 10 meters.

(3) The measurement distances shown in CISPR Pub. 22, including measurements made in
accordance with this paragraph above 1000 MHz, are considered, for the purpose of
§15.31(f)(4) of this part, to be the measurement distances specified in this part.

(4) If the radiated emissions are measured to demonstrate compliance with the alternative
standards in this paragraph, compliance must also be demonstrated with the conducted limits
shown in §15.107(e).
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

Limits for radiated disturbance of Class B ITE at measuring distance of 10 m

Frequency range (MHz) Quasi-peak limits
(dBuV/m)
30 to 230 30
230 to 1000 37

Note: The lower limit shall apply at the transition frequency.

Limits for radiated disturbance of Class B ITE at measuring distance of 3 m
Frequency range (MHz) Peak limits Average limits
(dBpV/m) (dBuV/m)
Above 1000 74 54
RESULTS

No non-compliance noted:
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

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

HORIZONTAL DATA

ﬂnuﬂm [‘:E Compliance Certification Services
4TF173 Benlcia Strest
; T Fremaont, O& 945313

R Tel: (S10] TTL-100D
Fax: (510)] £61-0BEB

Datap: 12 Filef: 0Twllz57,.emi Date: 10-12-2007 Tims: 10:23:12
| Lansdl (ABwond

[ & 1]

—_—

S LT
Y A

Trace: 11 Ref Trace:

Condition: FCOCO CLASS-E HCORIZCHTAL
Engineer: ¢ Thanh HMguyesn

Comparny : r Rpple Compubter Inc.

Project #: o DTULLEST

Test Configuration:: EUT with Suppart Egquipnent

Mode of operation: : Wireless link, play music and B/W ce HD
Te=st Targest: r PO Class B

Cvar
Level Limit Remark

dBuV fm A5

20,81 o 5

AL, 590 -9._ 1D
.53 .07

a4.498 1.E2 Pw=

7. &85 & .35

[F I o P S
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REPORT NO: 07U11257-16
EUT: 2X3 ACCESS POINT W/ 802.1

1 a/b/g/n CARD

DATE: JANUARY 14, 2008
FCC ID: BCGA1254

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

| VERTICAL DATA |

aﬂﬁﬂFllﬁHE

Compliance Certification Services

471731 Benicia Stre=t
Fremont, O 94533
Tal:=: (510 771-1040
Fax: (513 e&l-03498
Dataf: 10 Filef: dTullzsT.eml Dace: LO-12-2007 Tim=: 13:11:37
Ll [ Bai%d
1] %)
I . "
1 a
an .‘i‘ YO "-wa.rr.u'-v‘ N s
[,
L
.]‘III 134 ALE [ & I a0 100
Foeymenay (WTH:)
Trace: Ref Trace:
Condition: FOT CLASE-B im VERTICAL
Engines=r: + Thanh Hguyen
COMpEETY : Apple Computer Inec.
Project #: : OTUOL12ET
Teat Configuration:: EUT with Remote Suppert Lapbop
Mode <f operation: ; Wireleas link, play music and BE/W to HD
Test Target: r PIC Class B
Page: L
Read Onray
Freq Lewvel Lewvel Limit Eemark
MH= dBuW ABuVim f= =1
1 41,640 46,49 323,64 -6,.36 Peak
2 148 340 47.53 24.1% -9.31 Peak
3 4%, 220 55,00 40,31 -5.1% Peak
4 4595, 480 44,00 26,80  -9.40 Pealk
5 24,610 44,33 29,36 -G.G54 Peak
& BTS840 38,80 27,24 2.72 Peak
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REPORT NO: 07U11257-16
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD

DATE

: JANUARY 14, 2008

FCC ID: BCGA1254

TRANSMITTE AND RECEIVER SPURIOUS EMISSIONS ABOVE 1 GHz

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: APPLE COMPUTER INC.

Project # 07U11257

Date: 01-11-2008

Test Engineer: Tom Chen

Configuration: EUT, support Laptop and Peripheral.
Mode: Transmit and Receive data w/ wireless link.

Test Equipment:

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

Horn > 18GHz

Limit

| T60; S/N: 2238 @3m j | T144 Miteq 3008A00931 j ‘

Bl

Hi Frequency Cables

]

| FCC 15.209 j

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ Reject Filter |  Eeak Measmwements
RBW=VEBW=1MHz
‘ ﬂ ‘ j ‘ Thanh 208946003 j ‘ ﬂ ‘ j Avernge Measurements
REW=IMHz ; VBEW=10Hz
f Dist { Read Pk Read Avg.: AF : CL | Amp D Corr: Flr | Peak Avg | PkLim :Avg Lim: Pk Mar ; Avg Mar Notes
GHz {m) dBuV dBuV dBm: 4B dB B dB | dBuV/im: dBuV/m: dBuV/m | dBuVim dB dB (ViH)
Spuriuos emisssi
1.008 an 5217 4189 254 10 -305 0.0 on 39.1 288 T4 54 -3490 -252 H
1330 30 51.75 4093 263 1.1 -390 0.0 00 40.1 203 74 54 -339 -24.7 H
1428 30 4721 3761 265 11 -389 0.0 0o 360 264 T4 54 -38.0 -2746 H
1875 3n 46.70 3613 276 13 -382 0.0 on T4 268 74 54 -36.6 -272 H
1997 30 46.18 34.71 279 14 -38.1 00 0o 374 259 T4 54 -36.6 -28.1 H
1.012 30 5288 42,68 255 10 -305 0.0 0o 398 296 T4 54 -342 -244 Y
1328 30 54.17 4302 263 1.1 -390 0.0 00 423 313 74 54 -315 -22.7 A
1993 30 4985 35.60 279 14 -38.1 0.0 on 41.1 268 74 54 -329 -272 v
f Ideasurement Frequency Amp  Prearnp Gain AvgLim  Awerage Field Strength it
Dist  Dhstance to Antenna D Corr Distance Correct to 3 meters Pk Lim Peak Field Strength Limit
Fead Analyzer Reading Avag  Average Field Strength @ 3 m Awg Mar Margin vs. Average Limit
AF Antenna Factor Pealr  Calculated Peak Field Strength Pk Mar Margin vs. Peak Lirnit

CL  Cable Loss HPF  High Pass Filter

* No emissions were detected up to 5GHz.
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

7.2, AC MAINS LINE CONDUCTED EMISSIONS

TEST PROCEDURE

ANSI C63.4

§15.107 (a) Except for Class A digital devices, for equipment 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 pH/50 ohms line impedance stabilization
network (LISN). Compliance with the provisions of this paragraph shall be based on the
measurement of the radio frequency voltage between each power line and ground at the power
terminal. The lower limit applies at the band edges.

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.15 to0 0.50 66 to 56 56 to 46
0.50to 5 56 46
510 30 60 50

Notes:
1. The lower limit shall apply at the transition frequencies

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

RESULTS
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REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

6 WORST EMISSIONS

CONDUCTED ERMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs | Limit in Remark

(MHz) | PK (dBu¥Y) | QP (iBuV) [AV (dBuV)| (dB) QF AY |QP{B)|AV@B)| L1 /L2
0.20 5364 - 42 .47 0.00 6322 5382 -101E | 21135 L1
103 4190 - 257 0.00 56.00 45.00 -14.10 | 2029 L1
23.02 3744 - 2325 0.00 60.00 50.00 S22.54 | 2675 L1
0.20 54 2R - 41 5% 0.00 6322 5382 SE04 | -1224 Li
0.99 38T - 2728 0.00 S6.00 4a.00 -ladd | (1872 Li
23.02 3340 - 2222 0.00 a0.00 50.00 2ad0 | 2TTE Li
6 Worst Data

Page 17 of 19
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 07U11257-16 DATE: JANUARY 14, 2008
EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

LINE 1 RESULTS

a Compliance Cercification Services
EHM'H'MHEE 47173 EEEIC‘J& SEIEEI:L
BT T e TG Fremonkt, CTh 245340

B Tal: {E10) 7T7L-1000
Pax: {510} SEL-0BEE

patcag: 7 Fllag$: OTU1I112ETLE. pacgs: 10-1&5-2847 Time: 08:3%:84
Tomad f R )

o

CISPR CLASS B

AWVE FLAGE

M

= IJ I

"o.280.2

(Lime Conulwaliom)
Trace;: 5 R=f Traos:

Condition: CISPR CLRSE-B
Test Operator:: Thanh Hguyen
Project H: : DTULLIZET
Company: i APPLE COMPUTER INC.
configuraticon:: EUTand Support Eguipnent
B ¢ Transmlbt wWorst case I.40HT
Targat: : FOC Clase B
Volbags ¢ 1LEVAC/ EO0HZ

; Ll: PEAK [Blus); AVE. (Gresn)
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EUT: 2X3 ACCESS POINT W/ 802.11 a/b/g/n CARD FCC ID: BCGA1254

LINE 2 RESULTS

14 cificati ~rices
ACOMPLIANCE Compliznce Certification services
e Eremont, Ch 9453

HL Tel: (5101 771-1000
Fax: (510) &El-0BRSB

Datafl: 14 Filel: 07TU111257LC.EWI Dats: 10-16-2007 Tima: 0B:E2:41
L oud i PV
1

CISPR CLASS B

AVEHALE

Toasos

ime Conadiustim)
Trace: 132 el Trace:

conditien: CISPR CLAES3S-B
Tasl Sparator:: Thanh Hguyen
Projsct §£; i QTDLLIZ5T
COompAny : : APPLE TOHPUTEE IKC.
Conflguraclion: ¢ BUTand Suppsrt Equlpmant
Mods : Transmikt worst cass 21.4GHT
TaArQaL: : PCC Class B
Voltage: v 1LEWAC) GOMZ
: LZ: PEAE (Elusa) ; AVGE. [G3resan)

END OF REPORT
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