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APPLICANT: MOTOROLA INC FCC ID: IHDT56JB1

@ MOTOROLA

MOBILE DEVICES BUSINESS

PRODUCT SAFETY AND COMPLIANCE
EMC LABORATORY

EMC TEST REPORT - Addendum

Test Report Number — 21368-1BT

Report Date — 03-12-2007

The test results contained herein relate only to the model(s) identified. It is the manufacturer’s
responsibility to assure that additional production units of this model are manufactured with
identical electrical and mechanical characteristics.

As the responsible EMC Engineer, | hereby declare that the model tested as specified in this
report conforms to the requirements indicated.

Signature: i g Name: Per K. Nielsen
g . -

Title: Sr. Staff Engineer Date: 03-12-2007

This report must not be reproduced, except in full, without written approval from this
laboratory.

FCC Registration Number: 863448
IC Registration Number: 109AP-1
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Applicable Standards

All tests and measurements indicated in this document were performed in
accordance with the Code of Federal Regulations Title 47 Part 2, Sub-part J as
well as the following parts:

X__Part 15 Subpart C — Intentional Radiators
Part 22 Subpart H - Public Mobile Services
Part 24 - Personal Communications Services
Part 27 - Wireless Communications Service
Part 90 - Private Land Mobile Radio Service

Applicable Standards: ANSI 63.4-2003, RSS-GEN, RSS-210 (Bluetooth).

DA 00-705, “Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems” published by the Federal Communications Commission was
also used in the testing of this product.

The following tests were performed according to the regulations:

e The spurious radiated emission requirements of § 15.247(d) of CFR47
Part 15 2006, specifically” radiated emissions which fall in the restricted
bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section
15.205(c)).

e Under this project only 30 to 1000MHz, 1 to 25GHz radiated emissions
and radiated band-edge measurements were performed.

e For frequencies below 1 GHz a 100 kHz RBW is used and above 1 GHz a
1 MHz RBW is used.
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Summary of Testing

FCC ID: IHDT56JB1

Test Test Name Pass/Fail
1 Field Strength of Spurious Emissions Pass
2 Band-edge Compliance of RF Radiated Emissions  Pass
Test Test Name Results
1 Field Strength of Spurious Emissions See plots
2 Band-edge Compliance of RF Radiated Emissions  See plots

The margin with respect to the limit is the minimum margin for all modes and
bands. ( ) indicates the margin at which the product exceeds the limit.

General and Special Conditions

The test sample was tested using a fully charged battery when applicable.
Where a battery could not be used due to the need for a controlled variation of

input voltage, an external power supply was utilized.

All testing was done in an indoor controlled environment with an average
temperature of 19.0° C +- 2 ¢ C and relative humidity of 38% +-4% over the dates

used for testing.
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Eguipment and Cable Confiqurations

The test sample was tested in a stand-alone configuration that is representative
of typical use.

Measuring Equipment and Calibration Information

Equipment Model/type Serial Operational Date of
number range calibration
EMI analysers HP E7405A US39440168 9 kHz - 26.5 GHz 19.04.07
ESIB 26 100179 20 Hz - 26.5 GHz 15.05.07
ESU 40 100040 20 Hz — 40 GHz 24.04.07
Pre Amplifiers EA PA-02: 800002 (1-26 GHz) 26.06.07
(JCA12-300 1 GHz -2 GHz
JCA218-4003 2 GHz - 18 GHz
JCA48-300 4 GHz - 8 GHz
JCA1826-431 18 GHz - 26 GHz
JCA1218-500) 12 GHz - 18 GHz
Sonoma 310N 185680 9 kHz — 1 GHz 19.06.07
AFS4-02001800-35-ULN 805815 2 GHz - 18 GHz 24.10.07
(Mounted on EMCO 3115)
JSA-18004000-30-5A 965195 18 GHz — 40 GHz 22.08.07
(Mounted on EMCO 3116)
JCA 2640-4000 102 18 — 40 GHz 22.08.07
(Mounted on EMCO 3116)
Radio com. Tester | CMU 200 112434 GSM 01.05.07
850/900/1800/1900
1S95,
UMTS, CDMA,
Bluetooth
High pass filter K&L 3DH1-3000/T13000- 8 (2700 - 20000 MHz) 24.10.07
0/0
(Mounted on EMCO 3115)
Attenuator Weinschel 54A-6 (6dB) T8887 DC - 40 GHz 22.08.07
(Mounted on EMCO 3116)
H&S 6603.19AA (3dB) na DC-18 GHz 24.10.07
(Mounted on EMCO 3115)

The antennas used in the various tests are listed in the below table. All the log-periodic antennas are used as
communication and link establishment antennas for (GSM, UMTS, CDMA, FM and/or Bluetooth).

Antenna Type Serial Operational Date of
number range calibration
Hybrid-log periodic HLP 3003C 080200 30 MHz - 3 GHz 30.07.07
Log-periodic (link) LPDA 8030 090200 800 MHz — 3 GHz | 09.05.00 (na)
Log-periodic (link) LPDA 8030 090100 800 MHz — 3 GHz | 09.05.00 (na)
Double ridged horn EMCO 3115 00071502 1 GHz - 18 GHz 07.05.07

w. a 3 GHz HP-filter + 1x 2-18 GHz pre-
amp.+3dB attenuator.

Double rigid horn w. 2x 18-40 GHz pre- | EMCO 3116 71564 18 GHz — 40 GHz 07.05.07
amp+6dB attenuator.

All equipment is on a one-year calibration cycle.
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Description of Bluetooth Transmitter

The 21368-1 cell phone sample offers Bluetooth as a feature. The Bluetooth
spread-spectrum, frequency hopping transceiver is designed to operate between
2400 and 2483 MHz. The Bluetooth antenna is mounted on the PCB inside of
the EUT. The antenna installation is permanent. For a more thorough
description of the functionality please refer to Exhibit 12 of this package.

As a Bluetooth transmitter, it is designed operate with other Bluetooth devices as

defined by the industrial standard. In this application, the test sample is battery-
operated.
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Measurement Procedures and Data

FIELD STRENGTH OF SPURIOUS EMISSIONS

CFR Part 2.1053, 15.247(d), 15.249

Measurement Procedure

The test sample is placed inside the semi-anechoic chamber on a polystyrene
table at the turntable center. For each spurious frequency, the antenna mast is
raised and lowered from 1 to 4 meters and the turntable is rotated 360 degrees to
obtain a maximum reading on the spectrum analyzer. This is repeated for both
horizontal and vertical polarizations of the receive antenna.

Field Strength (dBuV/m) = EMI Receiver Level (dBuV) + Cable Loss (dB) -
Amplifier Gain (dB) + Filter loss (dB) + Antenna
Correction Factor (3/m)

A fully charged battery was used for the supply voltage.
The used battery type was BX51 with model number SNN5814A

The test sample was operated during the measurements under the
following conditions:
e Tests were performed at low, mid and high channels.
e Tests were performed in both horizontal and vertical polarity.
e Investigation of maximum radiation orientation and position of the product
sample to determine test orientations angles.
o Tests were performed with the sample orientated along X, Y and Z
orthogonal axis based on findings.
o Tests were performed with the test sample placed in worst case
position either open or closed based on form factor. Verification
tests were performed for the other position.

Measurement Resulis

For peak emissions detected above 1 GHz, only those emissions that are higher
than the AVG limit line plus 8 dB are selected for final emission analysis.

Attached results:

Test Report Number: 21368-1 10 of 33 EXHIBIT 6A-1



APPLICANT: MOTOROLA INC

Maximum radiating position and orientation

FCC ID: IHDT56JB1

The test sample was placed on top of a none-conductive pedestal in clamshell
open position and a Bluetooth link towards the communication test set was
established. The test sample was scanned with a log-periodic antenna connected
to a spectrum analyzer over the whole sphere and the maximum radiation
orientation was determined to be the Y orientation in horizontal polarity.

With the test sample clamshell closed in was determined that the open position

caused maximum radiation in the Bluetooth band.

A check of carrier and harmonics on the Bluetooth center channel 39 was
performed to determine the expected maximum radiation of any Bluetooth
harmonics for the test sample with clamshell open and placed in orientation Y.

THe: FCCA524Tic)

Fie: COOL WTS5 21368 (8 53ESIB)FCC15.247 BT 2400 Th-mid_Y 2007-11-28 Camier P K -Open sl
Operatar: ADR_AAL_EMC_TL1, RkrD01

EUT Type: GOOL WIES, FQCID IHDTSGM81, ESN: LCLO2A004G

EUT Condition: Board Rev: P2, W COOLD1_00.1 5008 (Open)

Comments FGG 15 247(c)(1) Bluetooth (BT) emission in TCH mode

BT channel 39 (2402 M Hz)upide in 8= mode. Crieniabon Y=Y

HLP 3003 C arenna (30M Hz - 3GHZ). Peak detechor used

GOOL WTAS #21350 -Opan table

Freq Freq (Mac) {ANG] ENI {1) Limik {AVG]) Mangn Lim1
{WHz} {MHz} (BN (BN {dB})
244100 2440.82 arTa 12000 Rrilris
241 2440.82 SRE2 12000 M=

Titke: FCC 15.247 ()

File: COOL WT55 21363 (B.53WESIB) FCC1524T BT2400 Toh-mid_Y 2007-11-28 Harmonics -AV -Open.sel
Cperator: ADR_AAL_EMC_TLA. hkndH

EUT Type: COOL W55 FCCID: IHOTS6JB 1. ESM: LCLOZB004E

EUT Gordiion: Beoard Rev: P2 SW COCLD_00.15.00R { Close)

Commenls F GG 15 24T(c 1] Bluetooth (BT} e mission in TCH mode

BT channal 38 {2402 WHz] upido in test mode. Crientation ¥ =y

EMCO 3115 anl (3GHZ - 1HGHZ). EMCD 3116 ant (10G-25G Hz)

Coonl WT55 213468 -Cpen Harmonics Table

Freq Fre {Wax) [AVG) EMI {1} Lirnit [AVG) Margin Limi
MHZ) MHZ) (S i} (S i) [d85]
4862.00 4850 93 30.40 54.00 -23.60
4862.00 4851 49 30.58 54.00 -23.02
TA23.00 TR0 35.20 54.00 -18.80
T323.00 Tz 42 3510 54.00 -18.01
076400 GTE S J7.08 54.00 -16.02
0764.00 GTERED 3003 54.00 1517
12205.00 12205.00 .25 54.00 1675
12205.00 1220411 M 54.00 161
1464600 14646 63 4118 54.00 -12.82
14646.00 14646.09 117 54.00 -12.83
17087.040 17086.06 46.60 54.00 -T2
17087.00 17086.23 46.60 54.00 -1

112807 11:41:56
Sequence: Final M easure menls

Titd Agl Ful
{deg)
2830 H
204.00 v

11730¢07 11:06:38
Sequence Firal Measurements

il Agl Pul
i)
48D
18960
00
480 W

E=X

X

a4
19110 W
it
2540 WV
15360
16060

050
720

X

=XI=T

The Bluetooth radiated TX power is measured to 0.38 dBm on channel 39.
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Ticle: FOC 16, #Iich 19-20407 511363
File: Cool WTSE 21368 (8 93p{ESIB) FOCLS. 247 BTIMOR Tch-low X 2047-11-10 -3 we Sequsnce: Frelininery Scan
Cpsratior: ADA_ALL_EWC_TLL, hikrddl

EOT Type  COOL W26, FOC [D: [HOTEGIEL, ESE:- LC1OZRIA4E

EOT Condition: Boasd Rer Pi. S8 OOSL01_00 LS. 00R (Open)

Comssnts: FCC 16 247[c)il} Blustootk [BT] ssission ta TCX mods

BT cheonnel 0 {2402 HHz) wp-do in tost mode. Crientatiomn X-%

ELP 10DIC sntsnes [J0HHz - 3 Gllz|. Paak detsctor oead

Caed W55 29366 | 1 MH2-J OHE) - Opas
Finkd Strnggh By
12000

[V (1 NN E—

st t : :
nw 10900

SN 1003 00

Frsg (MHz)
EM | — {1 Lt
— B —— 7| Livdt

30-3000 MHz Low Channel Dual Polarization X

Titls: FCC 15 247{a] LL-ZRADT L2:0R:0D
Filw: Cool P399 Z13es (49.593)1¢ES1B) FCCL1S . 347 BTI400 Tob-low ¥ 2007-11-26 -1, met Sequence : Frelimizary Scan
Opawstoy: ADR_LA1_EWC_TL1, hkyOD1

EOT Typa: OOOL UPEE, FOO ID: THOTELIEL ESE: 1CIDZERA4E

ENT Condition: Boscd Few: P2 S0: COOLO01_DE 15 00R (Open)

Connmmim: FOO 15, 34T({ci[1] Hlustasth [AT] ssission im TCF wads

BT channel ¥ (2402 HEz} up-do in tewt mode. Orientaticn ¥e7

HIP M03IC satasns {FIMHz - 3 GHz] . Peak dstactior cesd

Caol W55 21368 | 30 WHe-3 GHz) - Ogen

Finld Sisengih (d8n |
12000

18000

- | ' p,..w" i

=
1T 10000 1000 00 3000 00
Frog {MHz)
B H) = (T Limi
— BV ) Lamat

30-3000 MHz Low Channel Dual Polarization Y
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Tikle: ECL 16 24710] 11-28-0F 134730
Fils: Cool 9755 21380 [B.51}{ESIB) FOCLS . 247 BT2400 Teh-low T 2007-11-28 -3 ast Ssquancs: Pralimizary Sces
Cpsraica: ADA_LAL_ERC_TL1, hira0l

EUT Typa: COOL WPEE. FCC ID: IHDTESSE1, EEF: LCLAZRODNAG

EUT Comdivion. Boord Fev. FI. G0 COOLNL_ D0 15 H0F {dpend

Commsntm: FCC 15, 24Tci{1) Blustooth (BT smimmicn iz TCA mode

BT chaznsl 4 {7492 MEZ} ©p-d0 in Lest aods. OFidRtaticn ZeF

ELF 30030 anvenna {306He - 3 GHe). Posk deveetor ussd

Cead W55 2138 (30 Wire-3 OHe} - Dpan
Fraid Strangh (Bt )

i
10000
L1
L1
e I : ! . ! w
nn i
|
ST . L
nn nen 1000 1 memn
Frag (M}
— =l H} — [ ) L
Sk (V1 (21 Larndd

30-3000 MHz Low Channel Dual Polarization Z

Title: FCC 15.2470c} 1LAZBAI7 1431040
File ool W266 JLIGR (§.63)(ES[E] FCC1E. 247 BTZ400 Tch-wsd X 1007-1L-2@ -3. 581 Saquasce: Fralillnaly =can
Oppratar: ADE ML!EI!( TLi. hkclil

EOT Twpe: 00T 9385, FOO ID. JHDTEEIEL. ESH: Lo10ZE004E

EUT Copdiiicn: Board Bew: F2. S4: COOL01_00.15.00F |Opan]

Comasats: FOO 16.247{c)il] Blesiooth |BT) smissios in TCH acde

BT choracl ¥ (24d1 HEz) upsds in vest acde. Oriestation X=9

H1F 10CIC sntmons (30KIz - 1 Gdz}. Fesk deiscics sesd

Bl VITES 21368 {1 W33 GHE) - Open

Fikd Trength (a0
1380 0

L NS

T b hM

100 06 e 1.0
Foseg [MHE

Rl (H
B (V] S—

30-3000 MHz Mid Channel Dual Polarization X

11 Limit
|5 Limt
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Tetlm: FOE 18 34%(c} 113007 11:84:24
File: ool UTEE IL36R ¢F G215 (ESIE) FOCIE 247 ATZ4M0 Tok-sid_ ¥V ZOE?-11-38 -1 cat Eegusace: PrellEinary Rokn
Oparator: ADFE_AKL_EME_TLI1. hkridl

EAT Typa: COOL W755, FoC [D: IEDTSeJAl, E=H: LCLEZAG04E

EWT Comdition: Boayd Rew: FI. ST COOLOI_A0. 15 DR (Opsal

Comsmstz: FCC 15.247|ci(1) Bleatcoth (BT) asizsica in TCH mods

BT ehamael 3% (2441 HHz) wewdo in test aede. Opicsatation ¥=¥

HLF J00IC sntecza [(J0HHz - 31 GEx). Pesk detsctor wssd

Al WTES 21366 | 10 MHE-D GHE] - Opan

Pt Stengih {E0p)

1M
RLL
LT
LR
— - v
4804 | ] w
.
205 ~ L
Ll Wi 13 3000
Frog (i
A o — =
30-3000 MHz Mid Channel Dual Polarization Y
Tiele: FCC 1. 2470c] Li-2B-07 LE:27:14
File: Cosl WFEE 21066 {8.51){ESIB) FCCLE 247 BTEAO00 Teoh-aid T 2007-11-24 =% sat Eegqwence: Freliminary Soan

Dﬂnmbnr lDR[Hl ERC_TI1. Whaiil

EOT Typm: o500 U738 FCC IB: [EOTSAJEL, ESH: LOLOZe0d4d

EUT Condition: Bcerd Rer: PI. S¥: COOLEI_00.15 0DR [Opan}
Comnenta: FOO 16.247(s)(1) Blustooth (BT) emission in TCH aode
ET chonnel ¥% {Zddl HHs} uwp-do in test wode. Crisniation -V
HLF I003C awtsnns (¥0HHE - 7 GEz]. Feal detector used

Corel WTSS 31366 [30 MHE-] GHe) - Dpan

Finld Strmngth (d854im)
130 0.

18000 -

a8

205
nm wan 19000 N an
F iy Pz}
EMI {H} [1) Linskt
Blli i) 2] Limit

30-3000 MHz Mid Channel Dual Polarization Z
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Ticle: FLT U6, 247T0@]

Fils: Cool 755 Z136E (8. 53){ESIE} FOC19. 247 BTZ400 Tch-igh X IDDT-L1-28 -3 xet
Spsrator | APE_AAL_EHWC_TLL. hbkrddi

ENT Typs: CO0L WTEE. FOC ID: [HDTGEJBI. ESH: LOLDRROOEE

EUT Condikscm: Aosrd Baw: PT. SU: COOCEI_00.15 GER [Cpas)

Commsnts. FOO A6, 24F{eiil) Blisveoth (BT) emissicn in TCX made

BT channsl 78 (2480 KEz) upsds in tsmt aode. Drisststion Te¥

ELF 10030 anvenne {30EEz - 3 GHs). Posk dewsetar waed

1572907 164 S7
Zaquance: Fraliminscy Scan

ol WTEE 21D [0 W] GHE| - D
Finkd Brangh (d5vin|
1

0 (0 —

n L A0.00 B0
Fres [MHz|
— Bl — (1L
Ml W) H Limnl

30-3000 MHz High Channel Dual Polarization X

Tithe: FCO LE. 2470(a]

File: Cool VIER J0368 [(F GI)(FSIR] FOT16, 247 BTIAO0 Toh-bagh ¥ 2007-11-39 -3 set
OpaTator; ADE_AML_EMC_TL1. hirdpl

EOT Type: COOL W75E. FOC ID: IHDTSEJEI. ESH: ICLDI80d48

EOT Coaditicon: Eoard Few: FI. SW: COOLOL_A0.15.80R (Opea)

Comaemte: FOC 16 2dF{c){l] Blustooth (BT} emiswion in TCH mcde

BT chasznel 7E {2480 HHz) up-de in 1eat mcde. Orisnlabica Y=V

H1F M UE savenna (30HH: - ] GHz)]. Fesk detssicr used

L2807 13:¥7: 45
Sequenas: Prelisinsry 5osn

Cocd WTAE 2055 {30 MHz-1 GHz) - Dpen
Faadd Etvangth [dBaVim)
13008

i 38

008

| ] J M
FLETR

-3 0E T
a0 103 80 1008 0 3049 08
F i Pz}
B (M} {1} Limal
Bl ) 2 Limid

30-3000 MHz High Channel Dual Polarization Y
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Tinle: FOC 1E6.247{o) LI~24-07 13:D01 42
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APPLICANT: MOTOROLA INC FCC ID: IHDT56JB1

BAND-EDGE COMPLIANCE OF RF RADIATED EMISSIONS

CFR Part 15.247

Measurement Procedure

The test sample is placed inside the semi-anechoic chamber on a polystyrene
table at the turntable center. Test is repeated for both horizontal and vertical
polarizations of the receive antenna.

Field Strength (dBuV/m) = EMI Receiver Level (dBuV) + Cable Loss (dB) + Filter
Loss (dB) - Amplifier Gain (dB) + Antenna Correction
Factor (3/m)

The test sample was operated in Bluetooth single channel test mode. A fully
charged battery was used for the supply voltage.

Measurement Resulis

Comments:

The band edge measurements crossing the corner for the low channel with
respect to the average limit line is acceptable when applying the FCC rule
specified in CFR 47 part 15.35(b) for the use of peak detector above 1 GHz. The
peak detector limit line has been added to the graphical plots.

See Attached:
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PICTURES

The pictures related to the above test results are placed in the associated report

denoted as EXHIBIT 6A-1-Pictures.
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