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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, USA

EUT DESCRIPTION: BLUETOOTH KEYBOARD
MODEL: A1255
SERIAL NUMBER: 0002
DATE TESTED: JUNE 25 TO JUNE 27, 2007
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

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

Note: 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:

THU CHAN THANH NGUYEN

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, 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. The sites are constructed in conformance with the requirements of ANSI C63.4, ANSI
C63.7 and CISPR Publication 22. All receiving equipment conforms to CISPR Publication 16-1, “Radio
Interference Measuring Apparatus and Measurement Methods.”

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
Radiated Emission, 30 to 200 MHz +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9 dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9dB
Power Line Conducted Emission +/-2.9 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Bluetooth Keyboard operating in the 2400-2483.5 MHz band manufactured by Apple Inc.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

2400 to 2483.5 MHz Authorized Band

Frequency Range Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 3.75 2.37

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain of 1.1 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was NemoBlue Test, Version V1.0a7.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power. The highest measured
output power was at 2480 MHz.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCC ID
Laptop Apple M42A DVT PT371797 DoC
AC Adapter Apple 611-0443 MV625H2QVHKB|DoC
Mouse Apple AT152 T IIUREEET Do C
/0 CABLES
N/A
TEST SETUP
The EUT had a wireless link to the host laptop PC and test software exercised the EUT.
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SETUP DIAGRAM FOR TESTS

EUT (Battery Operated)
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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 Number |Cal Due
Spectrum Analyzer 3 Hz ~44 GHz |Agilent/ HP E4446A US42070220 11/26/07
Antenna, Horn 1 ~ 18 GHz EMCO 3115 2238 04/15/08
Preamplifier, 1 ~26.5 GHz Agilent / HP 8449B 3008A00561 10/03/07
2.4-2.5 GHz Reject Filter Micro-Tronics |BRMS50702 |1 CNR
Quasi-Peak Adaptor Agilent / HP 85650A 3145A01654 01/21/08
SA Display Section 2 Agilent / HP 85662A 2816A16696 04/07/08
SA RF Section, 1.5 GHz Agilent / HP 85680B 2814A04227 01/07/08
Antenna, Bilog 30 MHz ~ 2 GHz Sunol Sciences |JB1 A121003 08/13/07
Preamplifier, 1300 MHz Agilent / HP 8447D 1937A02062 01/23/08
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7. LIMITS AND RESULTS

71. ANTENNA PORT CHANNEL TESTS
7.1.1.20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 3% of the 20 dB
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled.

RESULTS

No non-compliance noted:

Channel | Frequency | 20 dB Bandwidth
(MHz) (kHz)
Low 2402 886.287
Middle 2441 871.451
High 2480 870.464
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20 dB BANDWIDTH:
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7.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

§15.247 (a) (1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

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

RESULTS

No non-compliance noted:
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
i Agilent 15:35:00 Jun 25, 2007
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7.1.3. NUMBER OF HOPPING CHANNELS

LIMIT

§15.247 (a) (1) (iii) Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire authorized
band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to 1 % of the span. The
analyzer is set to Max Hold.

RESULTS

No non-compliance noted:

79 Channels observed.
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EUT: BLUETOOTH KEYBOARD

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
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| Ref 11 dBm #Atten 10 dB

A H . ||] r] r-1 |\1 1F1 : m
) m A., i

E#F'E!:al-

lax Hold

! Mlin Hold
My,

t lﬂl' " r‘
LARTYAY

" Stop 2.490 00 GHz
#Sweep 600 s (601 pts)

gile I'.It .-|;Ee-|:: hrnologies

Page 20 of 56

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
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: 07U11151-1B DATE: JULY 25,2007
EUT: BLUETOOTH KEYBOARD FCCID: BCGA1255

7.1.4. AVERAGE TIME OF OCCUPANCY

LIMIT

§15.247 (a) (1) (iii) Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on a single,
selected hopping channel. The width of a single pulse is measured in a fast scan. The number of pulses is
measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal to 10 *
(# of pulses in 3.16 s) * pulse width.

RESULTS

No non-compliance noted:

Bluetooth Pulse Width |Number of Pulses in| Average Time of Limit Margin
3.16 seconds Occupancy
(msec) (sec) (sec) (sec)
Hopping 0.14 10 0.014 0.4 0.386
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NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD
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7.1.5. PEAK OUTPUT POWER

PEAK POWER LIMIT

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

§15.247 (b) (1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 hopping channels: 1 watt.

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

appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 1.1 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer bandwidth is set to a value
greater than the 20 dB bandwidth of the EUT.

RESULTS

No non-compliance noted:

Channel | Frequency Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 2.77 30 -27.23
Middle 2441 3.40 30 -26.60
High 2480 3.75 30 -26.25
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PEAK POWER LOW CH

Agilent 12:00:00 Jun 26, 2007 1 Feak Search

7111 Mkr1 2.400 47 GHz
|Ref 10 dBm #Atten 10 dB 2.77 dBm Mext Pealk

MNext Pk Right
MNext Pk Left
Min Search
Pk-Pk Search

tlkr © CE

hlore

gCenter 2.402 00 GHz Span 10 MHz 10f2

|#Res BW 8 MHz Sweep 1 ms (601 pis)
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PEAK POWER MID CH
Agilent 17:32:32 Jun 25, 2007 T | PeakSearch

7U ' Mkr1 2.439 43 GHz
Ref 11 dBm #Atten 10 dB 3.40 dBm MNext Peal

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mikr @ CE

hore
10f2

| Center 2.441 00 GHz Span 10 MHz
|#Res BW 8 MHz #VBW 8 MHz Sweep 1 ms (601 pts)
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PEAK POWER HIGH CH
¢ Agllent 17:58:45 Jun 26, 2007 T | Peak Search

Mkr1 2.478 27 GHz
{Ref 11 dBm #Atten 10 dB 3.75 dBm MNext Peak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mlkr © CE

hWlore

Span 10 MHz 1 a2

HVBW 8 MHz Sweep 1 ms (601 pts)
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7.1.6. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§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 FPERMISSIELE EXPOSURE (MPE]

. Electric fiald Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliZontrellad Exposures
D330 e 614 1.63 *(100) G
3.0-30 ... 18427 4.80F *{E00E=) [i]
30200 G1.4 0163 1.0 G
300-150 fraon G
1500 ] i
{E} Limits for General Population/Uncontrolled Exposure
D313 e 614 1.63 *(100) 20
TH=20 G245 2198 1807 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnstic fiskd o . . .
Frequency rangs Power densit; Averaging time
e strength strangth (mWiem?) (minuias)
A0=200 e 2.5 0.073 0.2 20
3001500 b e | TR0 20
10000000 e | |, 1.0 20

f=frequency in MHz

* = Plans-wave equivalant power density

NoTE 1 T2 TaABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequenca of thair
employment provided thoss persons are fulli,' aware of the pobential for exposure and can exerciee control over their exposurs.
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 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 conssquence of their employment may not be fully awars of the potential for
axposura or can nol exerciss control over their exposurs.
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CALCULATIONS

Given
E=J(30*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining

variables yields:
d =V ((30*P*G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:

P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d =100 * v ((30 * (P / 1000) * G) /(3770 * S))
d=0.282*V(P*G/S)
where
d = distance in cm
P = Power in mW
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=0.282*10~((P+G)/20)/VS
where
d = MPE distance in cm
P =Power in dBm
G = Antenna Gain in dBi
S = Power Density Limit in mW/cm”2

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

S=0.0795 * 10~ (P + G) / 10) / (d"2)
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LIMITS

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

RESULTS

No non-compliance noted: (MPE distance equals 20 cm)

MPE Output Antenna Power
Distance Power Gain Density

(cm) (dBm) (dBi) (mW/em”2)

20.0 3.75 1.10 0.00

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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7.1.7. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 1 dB was entered as an offset in the power meter to allow for direct
reading of power.

Channel | Frequency | Average Power
(MHz) (dBm)
Low 2402 1.62
Middle 2441 2.26
High 2480 2.52
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7.1.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(¢)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

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

RESULTS

No non-compliance noted:
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SPURIOUS EMISSIONS, LOW CHANNEL:

LOW CHANNEL BANDEDGE

3:4B:81 Jun 28, 2007 T |Freg/Channel

_ Mirt 2.40185 GHz - (SO
| enter Freq
| Ref 11 dBm #Atten 10 dB LALELN ) 40000000 GHz

Start Freq
239500000 GHz

Stop Freg
2 40500000 GHz

CF Step
1.00000000 hHz
Auto hdan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

| Center 2.400 00 GHz Span 10 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms 601 pts)
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LOW CHANNEL SPURIOUS
Agilent 13:48:59 Jun 25, 2007
U1

|Ref 11 dBm #Atten 10 dB

|

#VBW 300 kHz

N
"}'r"'l_lf"" ""4"‘ i Il s,

.J.‘,iul| lﬂ'L- LU

[mLs

| Center 13.02 GHz

|#Res BW 100 kHz Sweep 2.4
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Span 25.97 GHz |

harker
Mkr1 4.79 GHz

EYR N Sclect Marker

e o

Mormal

Delta Pair
(Tracking Ref)
Ref A

Span Pair
. Span Center
NIRRT Y Ll

82 s (601 pts)
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

Agilent 13:53:31 Jun 26, 2007 1

U111 Mkr1 2.440 975 GHz Contor F
enter Fred
|Ref 11 dBm #Atten 10 dB 2.33 dBm 5 44100000 GHa

Freg/Channel

Start Frag
2 43550000 GHz

Stop Freg
2 44350000 GHz

CF Step
500.000000 kHz
Auto han)

Freq Offset
0.00000000 Hz

Signal Track
On Off

| Center 2.441 000 GHz Span 5 MHz
|#Res BW 100 kH #VBW 300 kHz Sweep 1 ms (601 pts)
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MID CHANNEL SPURIOUS
Agilent 13:54:38 Jun 25, 2007
U1

|Ref 11 dBm #Atten 10 dB

o
PR iy
A

JII»YL L‘i i

(FTun I

| Start 30 MHz

|#Res BW 100 kH #VBW 300 kHz
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Stop 26.00 GHz |
Sweep 2.482 s (601 pts)

harker
Mkr1 4.88 GHz

Eerch Iy Sclect Marker

e o

Mormal

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

-"\..fﬁn\l"ﬂ“"f'
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

e Agilent 14:01:37 Jun 25, 2007 T Display
1 Mkr1 2.480 000 GHz

2.32 dBm Full Screen

| Ref 11 dBm #Atten 10 dB

Display Line
-17.68 dBm
On Off

Limitsk

Active Fctn
Position *
Bottom

Title *

| Center 2.480 000 GHz Span 5 MHz ST TW-T-R
|#Res BW 100 #WVBW 300 kHz Sweep 1 ms 601 pts)
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HIGH CHANNEL SPURIOUS
Agilent 14.03.05 Jun 25, 2007 Marker

7U1 Mkr1 4.96 GHz

Ref 11 dBm #Atten 10 dB 35.82 dBm 199'951 Masrker4

Mormal

Delta Pair
(Tracking Ref)
A

| Span Fair
553 FC ‘ Span Center

Ay

. g f‘\,_.- "y
e J;h.,._l''f'n.fn-;,‘.-.,.‘,,.m.,‘,,‘r W Y R
W ! a

UL A
4. Jm] i e |\‘-..,r1'-." Ul
by

| Start 30 MHz Stop 26.00 GHz -
| #Res BW 100 kH #VBW 300 kHz Sweep 2.482 s (501 pts)
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
e Agilent 13:43:19 Jun 26, 2007 Warker
; ! ' Mkr1 2.401 40 GHz
| Ref 11 dBm #Aitten 10 dB 18.46 dBm

Select Marker
EIEERs e SR |

| |

I ||l

||" ||“|| ) Mormal
L-.

| ]

Delta

Cielta Pair
(Tracking Ref)
Ref A

Span Pair

! Span Center

L
\ e ul
'_J'm«ul UL, e

Off

| Center 2.400 00 GHz Span 10 MHz
|#Res BW 100 #WVBW 300 kHz Sweep 1 ms 601 pts)
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HIGH BANDEDGE WITH HOPPING ON
A 4:31:53 Jun 26, 2007 T Warker
' Mkr1 2.480 55 GHz

|Ref 11 dBm #Atten 10 dB BIRIPTEN oot Marker

[

Delta

Drelta Pair
[Tracking Ref)
Ref A

Span Pair

}l-" Span Center

n l\'l_u’r"ﬂu‘ s
LI'|[II' ¥ i d T
L-'L-H ! L+1 L"r'l_.lll'lq'\-'w._.r’ﬂ' ||||Ir'u_

o

Off

Span 10 MHz
#VBW 300 kHz Sweep 1 ms (601 pts)
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7.2, RADIATED EMISSIONS

7.2.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

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

13.36-13.41

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9-410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
420725 -4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-13.4
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 -2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 -2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 -2900 22.01 -23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29-12.293 167.72 - 173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 -36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (2)

! 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 equal to or
less than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.
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§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

30-88 100 ** 3

88-216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The 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 spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in 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 antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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7.2.2. TRANSMITTER RADIATED EMISSIONS ABOVE 1 GHZ

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
st Agllent 20:43:42 Jun 25, 2007
Mkr1 2.364 67 GHz
#Atten 0 dB 59.68 dB,/

Stop 2.390 00 GHz

#VBW 1 MHz
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LOW CHANNEL RESTRICTED, AVG, HORIZ
i Agilent 20:42:39 Jun 25, 2007

Mkr1 2.358 53 GHz
#Atten 0 dB 47.20 dBpY

H#VBW 10 Hz
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
3¢ Agilent 20:50:37 Jun 25, 2007
Mkr1 2.323 33 GHz
#Atten 0 dB 59.97 dByY

b e A e e el

Stop 2.390 00 GHz

#VBW 1 MHz
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LOW CHANNEL RESTRICTED, AVG, VERT
i Agilent 20:49:44 Jun 25, 2007

Mkr1 2.354 00 GHz
#Atten 0 dB 47.40 dBpY

H#VBW 10 Hz
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REPORT NO: 07U11151-1B DATE: JULY 25,2007
EUT: BLUETOOTH KEYBOARD FCCID: BCGA1255

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
3¢ Agilent 21:08:30 Jun 25, 2007
Mkr1 2.488 26 GHz
#Atten 0 dB 60.36 dByY

1

TR YN T YR AT A gttt i,

Stop 2.500 00 GHz

#VBW 1 MHz
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REPORT NO: 07U11151-1B DATE: JULY 25,2007
EUT: BLUETOOTH KEYBOARD FCCID: BCGA1255

HIGH CHANNEL RESTRICTED, AVG, HORIZ
i Agilent 21.07:48 Jun 25, 2007
Mkr1 2.487 46 GHz
#Atten 0 dB 47.78 dBuv

Stop 2.500 00 GHz

H#VBW 10 Hz
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REPORT NO: 07U11151-1B
EUT: BLUETOOTH KEYBOARD

DATE: JULY 25,2007
FCCID: BCGA1255

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
¢ Agilent 21:03:40 Jun 25, 2007

#Atten 0 dB

#VBW 1 MHz
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Mkr1 2.492 02 GHz
60.43 dBpY

Stop 2.500 00 GHz
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REPORT NO: 07U11151-1B DATE: JULY 25,2007
EUT: BLUETOOTH KEYBOARD FCCID: BCGA1255

HIGH CHANNEL RESTRICTED, AVG, VERT
i Agilent 21.02:47 Jun 25, 2007

Mkr1 2.483 66 GHz
#Atten 0 dB 47.77 dBpY

H#VBW 10 Hz
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REPORT NO: 07U11151-1B DATE: JULY 25,2007
EUT: BLUETOOTH KEYBOARD FCCID: BCGA1255

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measwrement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple Computers, Inc.
Project #: 07011151

Date: 0672507

Test Engineer: Frank Ibrahim
Configuration: Stand-alane EUT

Maode: Transmitting Continuously
S/N: iz

Duty Cycle Correction Factor =-17.1dB

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-ampliferZBADGHz‘ Horn > 18GHz ‘ Limit ‘
j |T39:ARA18-ZGGHZ: S/N: 1049 j |FCC 15.205 j

| T60; S/N: 2238 @3m j | T145 Agilent 300820056 .

Hi Frequency Cables

RBEW=VBW=1MHz
. . ‘ B-5m Chamber j j ‘ R_001 - Average Measurements
REW=1MHz , VEW=10Hz

Dist Read Pk Read Avg. ® Amp i Peak Avg Pk Lim { Avg Lim | Pk Mar ; Avg Mar Notes
{m) dBuV dBuV dB dBuVim | dBuV/m | dBuV/m | dBuV/m dB (B (VH)
Low Channel (2402 MHz)
4804 P30 54 40 3533 - 5066 4059 T4 54 -1434 -1341
4804 S 30 5257 3320 . 5783 3846 74 54 -16.17 -1554
Mid Channel (2441 MHz)
4882 51,63 31.70 S7.00 3707 74 -17.00 -1693
7323 4430 2210 h -34. 5380 31.60 T4 -2020 -22.40
4882 4547 2420 .| - 5084 2057 74 -23.16 -2443
7323 4152 1580 h 5102 2530 T4 -2298 -28.70
High Channel (2480 MHz)
4960 3n 5043 2990 5592 3539 T4 -18.08 -18.461
7440 30 41.04 1500 . -34.6 50.74 2560 74 -2326 -28.40
4960 3n 4597 2460 .| -349 5146 3009 T4 -2254 -2391
7440 30 38.64 9.70 . -34.6 4834 1940 T4 -25 66 -34 .60

2 footcable ‘ 3 foot cable 12 foot cable HPF ‘ Reject Filter Peak Measurements

i

zimieia

i

Measurement Frecuency Amp AvgLim  Average Field Strength Linit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Limt
Analyrer Reading Awg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMMargin vs. Peal Lt

Cable Loss HFF  High Pass Filter

EUT was scanned from | GHz to 25 GHz, no other emissions from EUT wete detected above the system noise floor.
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REPORT NO: 07U11151-1B DATE: JULY 25,2007
EUT: BLUETOOTH KEYBOARD FCCID: BCGA1255

7.2.3. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

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

HORIZONTAL PLOT& DATA

GUMFLchE Compliance Certification Services

o ket 47173 Benicia Strest
HELATLURECAET Framont, CA 945382
L LSRN, T r 1
Tel: (510} 771-1000

Fax: (510} A&1-08%58

Datag: 7 File#: 11151.ami Date: 06-26-2007 Tims: 11:12:22
Lovd (ARuTin)

€0

Trace: 2 FEef Trace:

Condition: FCOC CLASS-B HORIZONTAL
Test Cperaktor:: Thanh Hguysen
Projact #: : O7U111E1

Company : : Apple Computer Inc.
Configuraticn:: EUT S£tand Alons
Mode - : Transmit worst cass
Targeat: : FCC class E

Raad Limit over
Level Factor Level Line Limit

dBuv de deuv,/m dBuv,/m dE

15.43 .14 29,57 43.E4 .93
la.48 .24 20.40 4&5.04 a0
12.42 .42 285.84 46.04 r.16
10.67 L22 322.8% 4&8.04 .11
11.41 .15 35056 45,04 .45
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REPORT NO: 07U11151-1B
EUT: BLUETOOTH KEYBOARD

DATE: JULY 25,2007
FCCID: BCGA1255

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

VERTICAL PLOT& DATA

COMPLIRNCE

T EagINDerinG S6rWan, inc
PEL SRR T
LS,

Compliance Certification Sarvices
47173 Benicia Strest

Fremont, CA 94528

Tel: (E10) 771-1000

Fax: (510) A&81l-0BS58

Datag: S Fila$:
Leved (ARBuin)

11151 .ami

Cata: 0&£-26-2007 Tima:

&0

Traca: @

Jondition: FOC
Test Operator::
Project #:
Jompany : : Apple Computer Inc.
Configuration:: EUT Stand Alone
Mode - : Transmit worst casse
Target: FZZ class E

CLASS-B VERTICAL
Thanh Hguyan
07111151

Faad

Level Factor Level

Raf Trace:

Limit
Line

dBEuv

7.7 B85 320.40
10.7 L35 30.11
14a. L26 30.51
10.7 .84 322,80
11.40% B2 33.21

dBe dBuv,/m deuv,/m

40.00
4 .00
45 .00
45 .00
46 .00
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