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Difference Description All the same except for model name.

FCC Rules and Regulations Part 15 Subpart C Section 15.249
ANSI C63.10: 2013
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1. TEST SUMMARY

1.1. TEST PROCEDURES AND RESULTS

DESCRIPTION OF TEST RESULT
CONDUCTED EMISSIONS TEST N/A
RADIATED EMISSION TEST COMPLIANT
BAND EDGE COMPLIANT
OCCUPIED BANDWIDTH MEASUREMENT COMPLIANT
ANTENNA REQUIREMENT COMPLIANT

Note: N/A means it’s not applicable to this item.

1.2. TEST FACILITY

Test Firm :  Shenzhen HUAK Testing Technology Co., Ltd.

Address 1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,

Fuhai Street, Bao'an District, Shenzhen City, China
Designation Number: : CN1229

Test Firm Registration Number : 616276

1.3. MEASUREMENT UNCERTAINTY

Measurement Uncertainty
Conducted Emission Expanded Uncertainty = 2.23dB, k=2

Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.42dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.06dB, k=2
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2. GENERAL INFORMATION

2.1. GENERAL DESCRIPTION OF EUT

Report No.: HK1809201122E

Operation Frequency

2.402 GHz to 2.480GHz

Bluetooth Version

V4.2

BR XIGFSK, EDR [X]m /4-DQPSK, [X]8DPSK

Modulation BLE [JGFSK
Number of channels 79 for BR/EDR
Hardware Version V14
Software Version V1.2

Antenna Designation PCB Antenna
Antenna Gain -0.5dBi

Power Supply

DC 3.7V by battery

Note: 1. The USB port only used for charging and can’t be used to transfer data with PC.
2. The BT function of EUT didn’t work when charging.




2.2. CARRIER FREQUENCY OF CHANNELS

BR/EDR Channel List
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Frequency Band Channel Number Frequency
0 2402MHz

1 2403MHz

38 2440 MHz

2400~2483.5MHz 39 2441 MHz
40 2442 MHz

77 2479 MHz

78 2480 MHz

2.3. OPERATION OF EUT DURING TESTING

NO. TEST MODE DESCRIPTION
1 Low channel GFSK
2 Middle channel GFSK
3 High channel GFSK
4 Low channel 1 /4-DQPSK
5 Middle channel 1 /4-DQPSK
6 High channel 1 /4-DQPSK
7 Low channel 8DPSK
8 Middle channel 8DPSK
9 High channel 8DPSK
10 BT Link(Hopping mode)
Note:
1. All the test modes can be supply by battery, only the result of the worst case was recorded in
the report, if no other cases.
2. For Radiated Emission, 3axis were chosen for testing for each applicable mode.
3. The EUT used fully-charged battery when tested.
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2.4. DESCRIPTION OF TEST SETUP
Configure 1: (Normal hopping)
EUT
Configure 2: (Control continuous TX)
EUT Control box PC

2.5. EQUIPMENT USED IN EUT SYSTEM

ltem Equipment Mfr/Brand Model/Type No. Remark
1 Bluetooth Earbuds Swetz Sound SS-IE034B EUT
2 Battery JYz 350926 Accessory
3 PC APPLE A1465 A.E
4 Control box BEKEN N/A AE
S IPOD APPLE A1367 A.E
6 USB Cable N/A 1m unshielded AE
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2.6. MEASUREMENT INSTRUMENTS LIST
TEST EQUIPMENT OF RADIATED EMISSION TEST

Report No.: HK1809201122E

Lab
Cal.
Item Equipment Manufacturer Model No. Equipment Last Cal.
Interval
No.
1. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28,2017 | 1 Year
2. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 28,2017 | 1 Year
_ Rohde &
3. EMI Test Receiver ESCI 7 HKE-010 Dec. 28, 2017 1 Year
Schwarz
Bilog Broadband
4, Schwarzbeck VULB9163 HKE-012 Dec. 28, 2017 1 Year
Antenna
5. Loop Antenna Schwarzbeck FMZB 1519 B HKE-014 Dec. 28, 2017 1 Year
6. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 28, 2017 1 Year
Broad-band Horn
7. A-INFOMW LB-180400-KF HKE-031 | Dec. 28,2017 | 1 Year
Antenna
8. Pre-amplifier EMCI EMCO051845SE HKE-015 Dec. 28,2017 | 1 Year
9. Pre-amplifier Agilent 83051A HKE-016 Dec. 28, 2017 1 Year
Filter
10. Micro-tronics 087 - N/A N/A
(2.4-2.483GHz)
11. | Radiation Cable 1 MXT HK1 R05 N/A N/A
12. | Radiation Cable 2 MXT HK1 R06 N/A N/A
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3. CONDUCTED EMISSIONS TEST

3.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Report No.: HK1809201122E

Maximum RF Line Voltage
Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:

1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

3.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

Shielding Room

= \/ertical Reference Ground Plane

40 cm—>

EUT

Test Receiver

Og0O

N_

- Horizontal Ground Reference Plang e
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3.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

S

©

The equipment was set up as per the test configuration to simulate typical actual usage per the user's
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10-2013 (see Test Facility for the dimensions of the
ground plane used). When the EUT is a floor-standing equipment, it is placed on the ground plane
which has a 3-12 mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10-2013.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received DC charging voltage by adapter or PC which received 120V/60Hzpower by a LISN.
The test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) were scanned during the preliminary test.

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

3.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.
2.

3.

EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.
A scan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were
used to calculate the emission level and compare reading to the applicable limit. If EUT emission level
was less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and
Average detector.

The test data of the worst case condition(s) was reported on the Summary Data page.

3.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
N/A
Note: The BT function of EUT didn’t work when charging.
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4. RADIATED EMISSION TEST
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4.1TEST LIMIT

Standard FCC15.249

Fundamental Field Strength of Fundamental Field Strength of Harmonics

Frequency (millivolts/meter) (microvolts/meter)

900-928MHz 50 500

2400-2483.5MHz 50 500

5725-5875MHz 50 500

24.0-24.25GHz 250 2500

Standard FCC 15.209

Frequency Distance Field Strengths Limit

(MHz) Meters M Vim dB(uV)/m

0.009 ~ 0.490 300 2400/F(kHz)

0.490 ~ 1.705 30 24000/F(kHz)

1.705 ~ 30 30 30

30 ~ 88 3 100 40.0

88 ~ 216 3 150 43.5

216 ~ 960 3 200 46.0

960 ~ 1000 3 500 54.0

Above 1000 3 Other:74.0 dB(uV)m (Peak) 54.0 dB(uV)/m
(Average)

Remark: (1) Emission level dBu V =20 log Emission level py V/m

(2) The smaller limit shall apply at the cross point between two frequency bands.

(3) Distance is the distance in meters between the measuring instrument, antenna and the

closest point of any part of the device or system.
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4.2. MEASUREMENT PROCEDURE

1. The measuring distance of 3m shall be used for measurements. The EUT was placed on the top of a
rotating table 0.8 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation(Below 1GHz)

2. The measuring distance of 3m shall used for measurements. The EUT was placed on the top of a
rotating table 1.5 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation(Above 1GHz)

3. The height of the test antenna shall vary between 1m to 4m.Both horizontal and vertical polarization

Of the antenna are set to make the measurement.

4. The initial step in collecting radiated emission data is a receive peak detector mode. Pre-scanning the
measurement frequency range. Significant peaks are then marked and then Quasi Peak detector
mode re-measured.

5. All readings are peak unless otherwise stated QP in column of Note. Peak denoted that the Peak

reading compliance with the QP limits and then QP Mode measurement didn’t perform(Below 1GHz)

6. All readings are Peak mode value unless otherwise stated AVG in column of Note. If the Peak mode

measured value compliance with the Peak limits and lower than AVG Limits, the EUT shall be deemed
to meet Peak & AVG limits and then only Peak mode was measured, but AVG mode didn’t
perform.(Above 1GHz)
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The following table is the setting of spectrum analyzer and receiver.

Spectrum Parameter Setting

Start ~Stop Frequency 9KHz~150KHz/RB 200Hz for QP
Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP
Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP

Fundamental: 2.4~2.483GHz
RBW 2MHz/ VBW 6MHz for Peak,
RBW 2MHz/ VBW 10Hz for Average
Harmonics: 1GHz~25GHz
RBW 1MHz/ VBW 3MHz for Peak,
RBW 1MHz/ VBW 10Hz for Average

Start ~Stop Frequency

Receiver Parameter Setting
Start ~Stop Frequency 9KHz~150KHz/RB 200Hz for QP
Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP
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4.3. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz

' : RX Antenna
- im |

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

ant. feed

point _|_|_

Metal Full Soldered Ground Plane

e

Spectrum Analyzer | Receiver




RADIATED EMISSION TEST SETUP ABOVE 1000MHz
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Ant. feed
point

3m —DD[:]—— i




4.4. TEST RESULT
FOR BR/EDR
(Worst modulation: GFSK)

q
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RADIATED EMISSION BELOW 30MHz

No emission found between lowest internal used/generated frequencies to 30MHz.
RADIATED EMISSION BELOW 1GHz

RADIATED EMISSION TEST- (30MHz-1GHZz)-LOW CHANNEL-HORIZONTAL

dBuY f'm

Limut: —_—

—

Margin:

MHz

5
\.'E: s N
27 & ._ﬁ,r,n”vﬁ 1'«\. I T S N ST
T '..ﬁlfhv\,%‘ﬁ:(‘rﬂ Ml
o '\m o
. | Jk‘n[ k{ A
/ H‘Jﬁu.ﬂ)l E Wi
-13
30. 000 127.00 234.00 321.00 41800 H15.00 61200 Fo4.00 BOE_0O0 1000.00
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBim dBu\fm dBuvim | dB cm degres
1 131.8500 | 7.21 11.39 18.60 4350 |-24 90| peak
2 186.8167 | 13.94 11.39 2533 4350 |-18.17| peak
3 233.7000 | 13.96 3.56 2252 45.00 |-23.48| peak
4 3953667 | 574 19.04 2478 45.00 |-21.22| peak
5 5117667 | 10.40 21.45 31.85 45.00 |-14.15| peak
6 | * | 8997667 | 4.17 28.60 3277 45.00 |-13.23| peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)-LOW CHANNEL -VERTICAL

669  dBuVS m

Limit: —_—
Margin:
;C ) 5‘;‘._..;‘.-';5!4.,\.-
rrd 2 P P Lo i
FII ::{ " .m.,lllr,l_,di.a,“l"lﬂm'l"d
PR
L [ Iwa——
s =
ﬁ |I h"l""' ﬁll"‘L (_(.-"\‘"H 'HM'.A
I, 'n'-""'llr
oy 1
ql\,1||
-13
30.000  127.00 22400 A21.00 418.00 515.00 G12.00 709.00 A06.00 1000.00 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
: MHz dBu/ dBim dBuifm dBuvim | dB cm degres
1| * | 1334667 | 17.33 12.48 29.81 4350 -13.69] peak
2 3420167 0.60 18.21 18.81 46.00 |-27.19| peak
3 518.2332 2.88 2162 24 50 46.00 |-21.50| peak
4 717.0833 1.92 25 68 27.60 46.00 -18.40| peak
5 899 7667 0.93 28.60 2953 46.00 -16.47| peak
6 957 9667 1.78 2992 31.70 46.00 |-14.30| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION TEST- (30MHz-1GHz)-MIDDLE CHANNEL-HORIZONTAL

dBuY fm

Limut: —_—

—

Margin:

a E
4 = !
3 ® R ¢ Lt T I o fad
27 . . e T L Tl LTt S AR
A E " e .'l"lll'lf"{"l# H'H“-“!‘n"'h‘\"*"uml.*__,"fm Tt s ||'_:ur""'|| A
i L
J'» J‘ W b
] | A l..,"'
|I+I|l n'I' I ,ull e |.H~|'
- vl I"IM "
-13
000 127.00 224,00 a21.00 418.00 515.00 612.00 7049.00 BOE_DO 100000 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBfm dBu'fm dBuvim | dB cm degres

1 131.8500 | 7.21 11.39 18.60 43.50 |-24 30 peak

2 186.8167 | 15.44 11.39 26.83 43.50 16,67 peak

3 2337000 | 17.96 2.56 26.52 46.00 [-19.48[ peak

4 4794333 | 7.09 20.91 28.00 46.00 [-18.00[ peak

5| * | 503.6833 | 8.35 21.23 29.58 46.00 F16.42( peak

6 6976833 | 4.08 2516 29.24 46.00 [-16.76[ peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)- MIDDLE CHANNEL -VERTICAL

dBuY fm

Limut:
Margin:

b
b .l,u".'llﬂl ot
L FEE P .
“ i 2 4 ﬂ iy i qn.u*-"'\r '"'r'lh\-\.-'l“l"-r')L
M & f,fi X IRV L
| ]V YW R
II|'. Iu.; W F
Sy
J ([N V
by
-13
30.000  127.00 22400 A21.00 418.00 515.00 G12.00 709.00 A06.00 1000.00 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dB8fm dBu'ifm dBuvim | dB cm degres
1 133.4667 | 13.83 12.48 26.31 4350 1719 peak
2 170.6500 742 14 66 22.08 4350 |-21.42( peak
3 2679500 8.56 14.14 2270 46.00 |-23.30| peak
4 306.4500 7.00 16.84 22.84 46.00 |-23.16[ peak
5 5279333 2.98 21.88 24 86 46.00 |-21.14 peak
6| * | 7284000 354 26.01 2955 46.00 [-16.45 peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION TEST- (30MHz-1GHZz)-HIGH CHANNEL-HORIZONTAL

EE9  dBuVSim

Limik: —_—
Margin:
% g
27 2 il PP I (NI
A X 3 ;: \ """If W TP, "'n"r‘r'-."r”ww \-..-’Jh'rl W .I""w,-."llfﬁ, N,
Fod bR W
L LY
[ | Wt
W
|I b
)\ "
13
3.000 127.00 224.00 321.00 418.00 515.00 &12.00 709.00 A0E.00 1000.00 MHz
. L Antenna| Table
No. Mk Freq. Reading| Factor |[Measurement| Limit | Over Detector| Height | Degree Comment
: MHz dBu/ dBm dBulfm dBuVim | dB cm degres
1 131.8500 | 10.71 11.39 2210 4350 |-21.40| peak
2 186.8167 | 13.94 11.39 2533 4350 |-1817| peak
3 233.7000 | 14.46 8.56 23.02 46.00 |-22.98| peak
4 3355500 | B.25 17.78 2403 46.00 |-21.97| peak
5| * | 526.3167 | 8.10 21.84 29.94 46.00 |-16.06) peak
G 8399500 | 2.27 27.31 29.58 46.00 |-16.42| peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)-HIGH CHANNEL -VERTICAL

dBuY fm

—

Limk:
Margin:

3 g
g 4 f " e I..-‘l"l"\.r
27 ; . & 3 }4' lll“’ILJ 'I.Il'dml.,ln' -“.n‘f\\,n‘v'-,.r“'“‘--"l" gl J|IM‘r‘-
— . hat I
Rt H %‘"\ by gt
[)\,1' Tt W x]l« A-ﬁ'\ Nty
] " A b b
o 'ﬂl )
I
13
M.000 127.00 224.00 321.00 418.00 515.00 &12.00 709.00 A06.00 1000.00 MHz
, _ Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu cdBim dBuim dBuvim | dB crm degres

1 131.6500 | 11.44 11.80 23.24 4350 |-20.26] peak

2 248.2500 | 13.97 13.73 27.70 45.00 |-18.30] peak

3 3064500 | 850 15.84 24 34 45.00 |-2166| peak

4 5182333 | 338 21.62 2500 45.00 [-21.00] peak

5 7284000 | 4.04 26.01 30.05 46.00 |-15.95] peak

6 | * | 7T54.2667 | 4867 26.69 31.56 45.00 |-14.44] peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION ABOVE 1GHz

FOR BR/EDR

(Worst modulation: GFSK)

RADIATED EMISSION TEST- (ABOVE 1GHz)-LOW CHANNEL-HORIZONTAL

1260 dBuY
Limit: —_—
AVG: —
1
. — Car i .-.-w,\mv“’
e 7 T,
o6 - ] ""‘\.“_\\
./"F. i,
n("'-\-. )
”__--"'-J lrll‘" .
e oorinM T P
46.0
2400000 240040 2400 80 240120 2401 &0 FLUFRIN] 202 AD FLUFR] 240320 240400
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuV dB dBuy dBuy dB cm degres
1 2402.000 | 80.80 13.46 94.26 114.00-19.74| peak
2| * | 2402.000 | 72.82 13.46 86.28 9400 |-7.72| AVG 100 75

MHz

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-LOW CHANNEL- VERTICAL

176.0  dBuW
Limit: —_—
AVG:
]
y i~ o | i w'-",*_"_
86 - & ] Foa
I_.-'" Ty
-\.rl'-' . ‘L""
# e,
r T
.‘IH‘_/__‘_‘I_,Iwﬂ.".-'.-u\.fJ \‘u.._-. - -\h.-.-n-.r\n/
46.0
2400000 240040 240080 2401 .20 240160 240200 2402 40 2402 80 2403.20 2404.00 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
) MHz dBu dB dBu dBuv dB cm degres
1 2402.000 | 80.31 13.46 93Ty 114.00)-20 23| peak
2| % | 2402.000 | 72.35 13.46 85.81 94.00 |-8.19| AVG 100 335
RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-MIDDLE CHANNEL-HORIZONTAL
BV

1260
Limit: —_—
AVG:
]
- - - 5 T - -
86 7 % T
'—__,_N- A Y, .| .
o 4 M
A - R N
o i
R et
46.0
2439.000 2439 40 2439 80 244020 244080 2441.00 2441.40 2441 80 244220 244300 MWHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuv/ dB dBuv dBu dB cm degres
1 2441.000 | 79.63 13.88 93.51 114.00|-20.49| peak
20 * | 2441.000 | 71.67 13.88 8§5.55 94.00 |-845| AVG 100 77

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-MIDDLE CHANNEL- VERTICAL

126.0 dBuV
Limit: —_—
AVG: _
1
—— TT—
- - T =
BE ;_,-'"-' ;1 i i
-~ "
.'ff \'-l'\
e "\\
o 3 \\H'\
460
2439.000 7439 40 243980 2440.20 244060 2441.00 2441 .40 2441 80 2442 20 244300 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dB dBu dBuy dB cm degres
1 2441000 | 79.23 13.88 93,11 114.00|-20.89| peak
2% | 2441.000 | 71.20 13.88 85.08 94.00 [-892| AVG 100 337

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-HIGH CHANNEL-HORIZONTAL

MHz

1300 dBuW
Limit: —_—
AVG: —
1
e
a0 i a = By
P 2 e,
At A --‘*
.*"HJ-” 11"'"‘
o '
f'u
o .
nieit o it I'".'J-.v.rf..w e
50,0
278000 2478 40 24T8. B0 247920 247960 48000 FARD A0 2480 80 248120 243200
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit [ Over Detector| Height | Degree Comment
MHz dBuy dB dBu dBuy dB om degres
1 2480.000 | 78.73 14.11 92.84 114.00)-21.16| peak
2| * | 2480.000 | TO.79 14.11 §4.90 94.00 |-910| AVG 100 79

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-HIGH CHANNEL- VERTICAL

1300 dBuv
Limit: —_—
AVG: _
1
e ——
a0 s — g,
e - 4 B
A * ",
et 4 u .
- .,
o pop et e it LR AT W
50.0
ZA7E.000 247840 2478 80 2479.20 2A79_R0 ZAR0.O0 248040 2480 80 2481.20 248200
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu/ d& dBu dBu dB cm degres
1 2480.000 | 78.24 14.11 9235 114.001-21.65| peak
2| * | 2480.000 | 70.32 1411 84.43 9400 [-957 | AVG 100 339

RESULT: PASS

Note: Factor=Antenna Factor + Cable loss - Amplifier gain, Margin=Measurement-Limit.

The “Factor” value can be calculated automatically by software of measurement system.

MHz
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Field strength of the fundamental signal
1Mbps Result:

Peak value
Frequency Reading Factor Measurement Limit Over Antenna
Level
(MHz) (dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) Polarization
2402 80.80 13.46 94.26 114 -19.74 Horizontal
2402 80.31 13.46 93.77 114 -20.23 Vertical
2441 79.63 13.88 93.51 114 -20.49 Horizontal
2441 79.23 13.88 93.11 114 -20.89 Vertical
2480 78.73 14.11 92.84 114 -21.16 Horizontal
2480 78.24 14.11 92.35 114 -21.65 Vertical
Average value
Frequency Reading Factor Measurement Limit Over Antenna
Level

(MHz) (dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) Polarization
2402 72.82 13.46 86.28 94 -71.72 Horizontal
2402 72.35 13.46 85.81 94 -8.19 Vertical
2441 71.67 13.88 85.55 94 -8.45 Horizontal
2441 71.20 13.88 85.08 94 -8.92 Vertical
2480 70.79 14.11 84.90 94 -9.10 Horizontal
2480 70.32 14.11 84.43 94 -9.57 Vertical
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2Mbps Result:

Peak value
Frequency Reading Factor Measurement Limit Over Antenna
Level
(MHz) (dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) Polarization
2402 80.31 13.46 93.77 114 -20.23 Horizontal
2402 79.89 13.46 93.35 114 -20.65 Vertical
2441 79.17 13.88 93.05 114 -20.95 Horizontal
2441 78.68 13.88 92.56 114 -21.44 Vertical
2480 78.27 14.11 92.38 114 -21.62 Horizontal
2480 77.84 14.11 91.95 114 -22.05 Vertical
Average value
Frequency Reading Factor Measurement Limit Over Antenna
Level

(MHz) (dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) Polarization
2402 72.46 13.46 85.92 94 -8.08 Horizontal
2402 71.92 13.46 85.38 94 -8.62 Vertical
2441 71.18 13.88 85.06 94 -8.94 Horizontal
2441 70.78 13.88 84.66 94 -0.34 Vertical
2480 70.36 14.11 84.47 94 -9.53 Horizontal
2480 69.88 14.11 83.99 94 -10.01 Vertical
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3Mbps Result:

Peak value
Frequency Reading Factor Measurement Limit Over Antenna
Level
(MHz) (dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) Polarization
2402 79.91 13.46 93.37 114 -20.63 Horizontal
2402 79.39 13.46 92.85 114 -21.15 Vertical
2441 78.72 13.88 92.60 114 -21.40 Horizontal
2441 78.25 13.88 92.13 114 -21.87 Vertical
2480 77.80 14.11 91.91 114 -22.09 Horizontal
2480 77.44 14.11 91.55 114 -22.45 Vertical
Average value
Frequency Reading Factor Measurement Limit Over Antenna
Level

(MHz) (dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) Polarization
2402 72.01 13.46 85.47 94 -8.53 Horizontal
2402 71.46 13.46 84.92 94 -9.08 Vertical
2441 70.78 13.88 84.66 94 -0.34 Horizontal
2441 70.36 13.88 84.24 94 -9.76 Vertical
2480 69.89 14.11 84.00 94 -10.00 Horizontal
2480 69.48 14.11 83.59 94 -10.41 Vertical




For Harmonics
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FOR BR/EDR

(Worst modulation: GFSK)

Report No.: HK1809201122E

RADIATED EMISSION TEST- (ABOVE 1GHz)-LOW CHANNEL-HORIZONTAL

1160 dBuV/m

Limut: —_—

Margin:

360

- - iy
P .vnf\.\'w'z '-\..._,.».‘.-,m_mTl,-.\,«...f e i AN et

L,

S L wv.-.-)ﬁk-f‘"--\n'v f\M'.l"""“'“"""MI\"“"'\"'l\uw"\"“"'

3

1000.000 150000 2000.00 250000 200000 3500.00 400000 4500.00 500000 GO00.00 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector AQ:T;E? DTEZE:LEE Comment
MHz dBu cdBim dBuim dBuvim | dB cm degres
1 2175.000 | 35.00 10.07 45.07 74.00 |-28.93| peak
3616.667 | 33.05 12.83 4588 74.00 |-28.12( peak
* | 4804.000 | 40.71 7.69 48.40 74.00 |-25.60[ peak

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-LOW CHANNEL- VERTICAL
1160 dBuY/m

Limk: —_—
Margin:

1 & %
pngi I I
T B P e e T L et b "‘-\,M,:-'_'v‘-'-\n' L e L I TP B R LT I,
— e T LS e

6.0

1000000 1500.00 2000.00 250000 300000 350000 4000. 00 A500.00 H000.00

GODOLO0 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector Aﬂ:gﬂf DTe:;tr:leee Comment
MHz dBuy dB8im dBuim dBuvim | dB cm degres
1 2825.000 | 3344 11.22 44 B8 7400 |-29.34 peak
3966 667 | 30.71 14 98 4569 7400 |-28.31| peak
* | 4804.000 | 41.05 7.69 48.74 74.00 |-25.26| peak

RESULT: PASS



116.0

dBuv f
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RADIATED EMISSION TEST- (ABOVE 1GHz)-MIDDLE CHANNEL-HORIZONTAL

Limut: —_—

Margin:

6.0

1
A. - F CF N r
i Hlum"- T T T T‘,u"’“’"""‘.\. I e L AT e "Mr"T' e
i

g

2
s L I"_.‘__._'w - Mx“"\""‘rvrkr/"""“'\

1000.000 150000 2000.00 250000 200000 3500.00 400000 4500.00 500000 GOO0.00 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector All_}teel;gf D-ln—a:;t::aee Comment
MHz dBu/ d8/m dBu'ifm dBuvim | dB cm degres
1 2475000 | 3498 1040 4538 7400 |-28 62 peak
4125000 | 3230 1311 45.41 7400 |-28.59 peak
* | 4882000 | 43.16 7.89 51.05 74.00 [-2295 peak

RESULT: PASS



116.0
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RADIATED EMISSION TEST- (ABOVE 1GHz)-MIDDLE CHANNEL- VERTICAL

dBuY f'm

Limik: —_—

Margin:

1

. - o Pl s,
, e g R W
it J’M‘fw o o - o - oy ,,*_.-T-'r i O T " i

%

Ao, e gl Mot -"V"r\___“_,un",..u'"'\‘m_.l"\"h B

MHz

360
1000.000 150000 2000.00 250000 200000 3500.00 400000 4500.00 500000 &000.00
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂteel;gf DLZ?LEE Comment
MHz dBu, dB8/m dBuiiim dBuvim | dB cm degres
1 3058.333 | 3315 11.69 44 .84 74.00 |-29.16] peak
4366.667 | 36.74 9.10 4584 74.00 |-28.16] peak
* | 48582.000 | 41.89 789 4978 7400 |-24 22| peak

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-HIGH CHANNEL-HORIZONTAL
116.0  dBuV/m

Limik: —_—

Margin:

X i R B P e
gl """W,-f. P el s “',ﬂ_w‘_,n‘,..._.\_uﬁm L i PO, T Bl YR P L L L o e W
J6.0

1000000 150000 2000.00 2500.00

300000 350000 400000 4500.00 S000.00

6000.00 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂ:jggﬁ DLZE:LEE Comment
: MHz dBu d8im dBu'im dBuvim | dB cm degres
1 2891667 | 33.85 11.38 4523 74.00 |-28.77| peak
3963333 | 29.30 15.09 44 .39 7400 |-29.61| peak
* | 4560.000 | 41.60 8.09 459.69 7400 |-24.31| peak

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-HIGH CHANNEL- VERTICAL

1160  dBuYS m

Limit: —_—
Margin:
Fiil
3
1 s
..l.n'w"-""w.u‘-}.fn-‘ 'I\T-W‘rr.-“*“ e T s b gl ""‘"'Uﬁﬂﬂ/ -w"-"--u}"Ln'*""yw-vﬂr-"-.l\"‘m'" afies -..“‘____wr_‘.,',__fh"‘\'-,_-\w“_ —y
J6.0
1000.000 150000 2000.00 2500.00 3000.00 3R00.00 4000.00 A500.00 RO00.00 GODD.00 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu/ dBim dBuifm dBuvim | dB cm degres
1 2283333 | 3555 10.19 4574 74.00 |-28.26| peak
3525.000 | 3452 12.26 46.78 74.00 |-27 22| peak
* | 4960.000 | 42.41 a8.09 505D 7400 |-23.50| peak

RESULT: PASS

Note: 6~25GHz at least have 20dB margin. No recording in the test report.

Factor=Antenna Factor + Cable loss - Amplifier gain, Margin=Measurement-Limit.

The “Factor” value can be calculated automatically by software of measurement system.
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5. BAND EDGE

5.1. MEASUREMENT PROCEDURE

1. The EUT operates at hopping-off test mode. The lowest or highest channels are tested to verify the
largest transmission and spurious emissions power at the continuous transmission mode.

2. Max hold the trace of the setup 1, and the EUT operates at hopping-on test mode to verify the largest
spurious emissions power.

3. Set the spectrum analyzer in the following setting in order to capture the lower and upper band-edges of

the emission.
Start frequency(MHz) Stop frequency(MHz)
2200 2405
2478 2500

5.2 TEST SETUP

RADIATED EMISSION TEST SETUP

Ant. feed
I point

—_— — L ——
|« Il D‘: 1-4m

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver
System Simulator




5.3 RADIATED TEST RESULT
FOR BR/EDR
(Worst modulation: GFSK)

1060  dBuY S m

TEST PLOT OF BAND EDGE FOR LOW CHANNEL-Horizontal
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Limt:
AVG:

MHz

[F 5
:4
/
2
%
1 i "HduJ"\'\)f
e gmer v g i .1_..._1#__.“.#.\..-.»..”\«...f.,iLJ\M_.n_,\.N.-_.zv-p.,.,rlh_.w.mﬁAwmvh._ e e S e el ™. |
26.0
2200000 ?720.50 2241.00 2761 50 27282.00 2302 50 2373.00 234350 2364.00 2405.00
. L Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu d8/m dBuim dBuvim | dB cm degres
1 2343842 | 23.02 13.46 36.48 7400 |-37.52| peak
2 2390.000 | 2817 13.46 41.63 7400 |-32.37| peak
3 2400000 | 39.94 13.46 R340 7400 |-20.60[ peak
4 | X | 2402.000 | 80.79 13.46 9425 74.00 |20.25| peak
5 % | 2402.000 | 7279 13.46 86.25 5400|3225 AVG 100 T3




TEST PLOT OF BAND EDGE FOR LOW CHANNEL -Vertical
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1060 dBuVS m
Limut: —_—
AVEG:
4
It\
GE
l
M:*
1 Lt I
T T e T W Tl e o i VA A
26.0
2200.000 222050 2241.00 2261.50 228200 2302.50 2323.00 234350 236400 2405.00 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dB8/m dBuiim dBuvim | dB cm degres
1 2349 650 | 2433 13.46 3779 7400 |-36.21| peak
2 2390000 | 27.67 13.46 41.13 74.00 |-32.87| peak
3 2400.000 | 3544 13.46 4890 7400 |-2510| peak
4 | X | 2402.000 | 80.29 13.46 93.75 74.00 |19.75| peak
5% | 2402000 | 7234 13.46 8R.80 5400 (3180 AVG 100 333
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TEST PLOT OF BAND EDGE FOR HIGH CHANNEL -Horizontal

106.0  dBuV/m
Limit: —_—
AVG: —
1
P A
™
2
f X 1|
i/ II"
| '|
|
I 1
66| ) -
|
i !
!
n
l\’l.».-. .
=y i ST S Byttt TP NN e i o bt g,
26.0
Z478.000 248020 2482 AD 2484 6O 2486 8D 2489 00 249120 2493 40 2495 60 250000
. . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit [ Over Detector| Height | Degree Comment
MHz dBuy d8m dBuim dBuvim | dB cm degres
1 | X | 2460.000 [ 78.74 14.11 92.65 74.00 |118.85| peak
2| * | 2480.000 | T0.81 14.11 8492 5400 (3092 AVG 100 71
3 2483.500 | 2516 1413 39.29 74.00 |-34.71] peak
4 2488.743 | 2390 14.16 38.06 7400 |-35.94 peak
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TEST PLOT OF BAND EDGE FOR HIGH CHANNEL-Vertical

Report No.: HK1809201122E

106.0 dBuVfm
Limak: —_—
AVG:
T
s ‘*«
.
| |
| y
661 1
f I
e )
L
I'\
L.
h |
-.f-.~,r-k__,IMﬂrw_ﬂlll.,'INﬁw_m___u_“r i Rt s b g o e i T g o
26.0
2478000 248070 2482 40 2484 60 PARE_RO 248900 2491.20 2493 40 2495 60 2500.00 MHz
. .. Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuy d8m dBuim dBuvim | dB cm degres
1 | X | 2480.000 | 78.22 1411 9233 7400 |18.33| peak
2| * | 2480.000 | 70.34 14.11 8445 5400|3045 AVG 100 331
3 2483500 | 24.22 1413 33.35 74.00 |-35.65| peak
4 2489587 | 22.48 1417 36.65 7400 |-37.35| peak

RESULT: PASS

Note: Factor=Antenna Factor + Cable loss - Amplifier gain, Over=Measure-Limit.
The “Factor” value can be calculated automatically by software of measurement system.

Hopping on mode and Hopping off mode have been tested, but only worst case reported.
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6. OCCUPIED BANDWIDTH MEASUREMENT

6.1. MEASUREMENT PROCEDURE
1. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
2. Set Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hoping channel
RBW > 1% of the 20 dB bandwidth, VBW > 3RBW; Sweep = auto; Detector function = peak
3. Set SPA Trace 1 Max hold, then View.

6.2. TEST SET-UP

Metal Full Soldered Ground Plane

o ==L
: ectrum An / Receiver
System Simulator i
6.3. LIMITS AND MEASUREMENT RESULTS
FOR BR/EDR
BLUETOOTH 1MBPS LIMITS AND MEASUREMENT RESULT
Measurement Result
Applicable Limits Test Data (MHz)
Result
99%0BW (MHz) | -20dB BW(MHZz)
Low Channel 0.946 1.118 PASS
N/A Middle Channel 0.944 1.114 PASS
High Channel 0.931 1.100 PASS
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

5 Agilent

Ch Freq
Occupied Bandwidth

2.402 GHz

R T Meas Setup
Avg Humber
Trig Free 1@
(n 0ff
Avg Mode
Exp Repeat
Max Hold
On Off
Occ BW % Pwr
99.00 %
0BH Span

3.60000659 MHz

Occupied Bandwidth
9455596 kHz

Transmit Freq Error -1
% dB Bandwidth

Occ BH £ Pwr
% dB

X dB
-20.08 dB

Optimize
Ref Level

Copyright 2000-2886 Agilent Technologies

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

- Agilent

Ch Freq
Necupied Bandwidth

2.441 GHz

R T |Freg/Channel
Center Freq

Trig Free | 5 44100000 Ohz

Start Freq
2.43956000 GHz

Stop Freq
2.44256000 GHz

CF Step
306.000008 kHz
Auto fan

Freq Offset
B.A0aREEAA Hz

943.8765 kHz

Transmit Freq Error 13 z
% dB Bandwidth 1Hz

Occ BH ¥ Pur
% dB

Signal Track
0n 0ff

Copyright 2000-2006 Agilent Technologies
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL
# Agilent R T |Freg/Channel

Ch Freq 2.45 GHz Trig Fres 258953@9@%5 reig

Occupied Bandwidth

Start Freq
2. 47550000 GHz

Stop Freq
2. 48158800 GHz

CF Step
N 006806608 kHz
Auta Man

Freq Offset
m  0.00000000 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pwr g o 0ff

931.1630 kHz % dB

Transmit Freq Error  -11 H=z
% dB Bandwidth

Copyright 2000-2886 Agilent Technologies
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BLUETOOTH 2MBPS LIMITS AND MEASUREMENT RESULT

Measurement Result
Applicable Limits Test Data (MHz)
Result
99%0BW (MHz)| -20dB BW(MHz)
Low Channel 1.203 1.371 PASS
N/A Middle Channel 1.202 1.364 PASS
High Channel 1.205 1.371 PASS
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

# Agilent R T |Freq/Channel

Ch Freq 2.2 GHz Trig Free| , Genier Fred

Occupied Bandwidth -

Start Freq

248050600 GHz

Stop Freq

240350000 GHz

CF Step

300000008 kHz

Auta Man

Freq Offset

G.a0000000 Hz

- - - Signal Track

Occupied Bandwidth Occ BH % Pur On Off

1.2033 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2086 Agilent Technologies
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

. Agilent R T |Freg/Channel
I ——

Center Freq

Ch Freq 2.441 GHz Trig Free 2 44100080 GHz

Occupied Bandwidth B

Start Freq
243950800 GHz

Stop Freq
244250000 GHz

CF Step
300.600008 kHz
Auta Man

Freq Offset
000080000 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pwr g o 0ff

1.2815 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2886 Agilent Technologies
TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL
4 Agilent R T |Freq/Channel

Ch Freq 2.48 GHz Trig Fres 25?5‘@%%%5 re?ﬂ

Occupied Bandwidth

Start Freq
247850000 GHz

Stop Freq
2. 48158800 GHz

CF Step
B 308006680 kHz
Auta Man

Freq Offset
000080000 Hz

Signal Track
(n 0ff

1.2045 MHz

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2886 Agilent Technologies




Page 47 of 57

Report No.: HK1809201122E

BLUETOOTH 3MBPS LIMITS AND MEASUREMENT RESULT

Measurement Result
Applicable Limits Test Data (MHz)
Result
99%0BW (MHz)| -20dB BW(MHz)
Low Channel 1.215 1.375 PASS
N/A Middle Channel 1.220 1.364 PASS
High Channel 1.220 1.377 PASS
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

# Agilent R T |Freq/Channel

Ch Freq 2.2 GHz Trig Free| , Genier Fred

Occupied Bandwidth -

Start Freq

248050600 GHz

Stop Freq

240350000 GHz

CF Step

300000008 kHz

Auta Man

Freq Offset

G.a0000000 Hz

. . - Signal Track

Occupied Bandwidth Occ BH % Pur On Off

1.2149 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2086 Agilent Technologies
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

. Agilent R T |Freg/Channel
I ——

Center Freq

Ch Freq 2.441 GHz Trig Free 2 44100080 GHz

Occupied Bandwidth B

Start Freq
243950800 GHz

Stop Freq
244250000 GHz

CF Step
300.600008 kHz
Auta Man

Freq Offset
000080000 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pwr g o 0ff

1.2195 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2886 Agilent Technologies
TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL
4 Agilent R T |Freq/Channel

Ch Freq 2.48 GHz Trig Fres 25?5‘@%%%5 re?ﬂ

Occupied Bandwidth

Start Freq
247850000 GHz

Stop Freq
2. 48158800 GHz

CF Step
| ZO6.006806 kHz
Auta Man

Freq Offset
000080000 Hz

Signal Track
(n 0ff

1.2196 MHz

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2886 Agilent Technologies
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7. ANTENNA REQUIREMENT

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

ANTENNA

|82 TR
I w] R10 —
e (D3~ RXK3 S SLo-YE-SS-E093 V20
o - > S « W0IN
‘_;J 2-f\1 n > &

R1 K2
P |
o
V 2 11m ] :

[
|
!
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8. PHOTOGRAPH OF TEST
FCC RADIATED EMISSION TEST SETUP
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9. PHOTOGRAPHS OF EUT

TOP VIEW OF EUT

BOTTOM VIEW OF EUT
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FRONT VIEW OF EUT

Report No.: HK1809201122E
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LEFT VIEW OF EUT

RIGHT VIEW OF EUT
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VIEW OF EUT (PORT)

OPEN VIEW OF EUT

Report No.: HK1809201122E
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VIEW OF BATTERY
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INTERNAL VIEW OF EUT-2
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INTERNAL VIEW OF EUT-3




