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1 Test Summary

EMISSION (EN 55032:2015)

Test Item Test Standard Clasg ; Result
Severity
Radiation Emission, )
30MHz to 1000MHz EN 55032:2015 Table A.4 Pass
Radiation Emission, )
1GHz to 6GHz EN 55032:2015 Table A.5 Pass
IMMUNITY ( EN 55024:2010+A1:2015)
Test Item Test Method Class / Severity Perfo_rmgnce Result
Criteria
il . +4 kV Contact
Electrostatic Discharge(ESD) IEC 61000-4-2:2008 +8 KV Air B Pass
Radio-frequency electromagnetic oy 3V/m, 80%, 1kHz,
fields (80MHz to 1GHz) P Amp. Mod. 3 S
Remark:
Pass Test item meets the requirement
N/A Test case does not apply to the test object
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3 General Information

3.1 General Description of E.U.T.

Product Name

Model No. .......covvvvennn...

Remark

3.2 Details of E.U.T.

Technical Data

Page 4 of 25

Bluetooth Speaker

CX1449

Battery 3.7V or DC 5V by USB port

3.3 Description of Support Units

The EUT has been tested as an independent unit. CX1449 is the test sample. All tests were performed in
the condition of DC 5V input with Notebook powered by USB port or battery 3.7V input.

3.4 Standards Applicable for Testing

The tests were performed according to following standards:

EN 55032:2015

EN 55024:2010+A1:2015

3.5 Special Accessories and Auxiliary Equipment

Electromagnetic compatibility of multimedia equipment —
Emission Requirements

Information technology equipment — Immunity characteristics — Limits

and methods of measurement.

Iltem Equipment Technical Data| Manufacturer Model No. Serial No.
b Notebook AC 230V/50Hz Lenovo Th'”kgjgoEdge 00426'00%T6g992662'

Waltek Services (Shenzhen) Co., Ltd.
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3.6 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

O Yes X No

If Yes, list the related test items and lab information:

Test items: ---

Lab information: ---

3.7 Abnormalities from Standard Conditions

None.

3.8 Other

This report is based on project No. WTF18F03106886E for changing PCB board. It may possibly affect

the full EMC test items. Therefore the full EMC tests: RE, ESD, RS were performed on model CX1449
with new PCB bosrd.

Waltek Services (Shenzhen) Co., Ltd.
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4 Equipment Used during Test
3m Semi-anechoic Chamber for Radiation
Iltem Equipment Manufacturer Model No. Serial No. [Calibration Status
1. EMI Test Receiver R&S ESCI 101296 Valid
2. Trilog Broadband SCHWARZBECK | VULB9160 | 9160-3325 Valid
Antenna
Compliance
3. Amplifier pirection systems PAP-0203 22024 Valid
inc
4. Cable HUBER+SUHNER CBL2 525178 Valid
ESD
Item Equipment Manufacturer Model No. Serial No. | Calibration Status
T S S Em Test DITO | V0745103094 Valid
Simulator
Radio-frequency electromagnetic fields
Item Equipment Manufacturer Model No. Serial No. | Calibration Status
1. Signal Generater R&S SMB100A 105942 Valid
. . BLWAO0830- .
2. RF Power Amplifier BONN Elekronik 160/100/40D 128740 Valid
3, | Gestockte Breitband (S | g0y aRzBECK | STLPO128D 043 Valid
tacked) Log.-per.Antenna
4. Power Meter R&S NRP2 102031 Valid
4.1 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conducted Emission 150kHz~30MHz +2.660B (1)
Radiated Emission 30MHz~1000MHz +5.03dB (2)
Radiated Emission 1GHz ~ 6GHz +5.47dB (1)

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.

Waltek Services (Shenzhen) Co., Ltd.
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5 Emission Test Results

5.1 Radiated Emission ,30MHz to 1000MHz

Test Requirement.............. . EN 55032

Test Method..........cccueeee. . EN 55032

Test Limit...cc.ocoevieeennenn . Table A.4 of EN 55032
Test Result......cc.ocovveeiinnen. . Pass

Frequency Range.............. . 30MHz to 1000MHz
Class....ccvviieeeiiiiiiiciiie . ClassB

5.1.1E.U.T. Operation

Operating Environment:

Temperature .............cceeeee : 23.5°C
Humidity .....oooovveeeeiiiieennnn :  48.3%RH
Atmospheric Pressure...... : 101.2 kPa

EUT Operation:

Input Voltage .......ccveeennee. - DC 5V by USB port, or battery 3.7V

Operating Mode................. - Bluetooth+ charging mode, or Bluetooth+ discharging mode
5.1.2Block Diagram of Test Setup

The Radiated Emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the CISPR 16-2-3.

Semi-anechoic Chamber
Mast
Antenna
! 31 |
: :I [II I I I
: AR R
Zi7360 dh
Turntable @ hn,uéhr:li
: 80cm 1
H I I (=]
—
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5.1.3Radiated Emission Test Data

Page 8 of 25

According to the data in section 5.2.4, the EUT complied with the EN 55032 standards.

Vertical Polarization (Bluetooth+ charging mode):

200 dBuvfm
. Limit:- —
70 ___hflf'?_i'_':_______
(1]
sl
a0
[
30 LR
!.‘.MIL MIF"'I"\{“:W ,w'*il
20 ? lﬁ + |' n\ *L“J\'gwh-ﬂr WF'E"PJ"""""""-
b . qr i uﬂf“ |
" _‘____;,M___M_mm __#__fﬁ_wm o N
n
-a]'q i i i | i i i i
30,000 40 Lali] B0 70 B0 300 ADD 500 600 700 1000.0 MH=z
Freq. Reading | Factor | Result Limit  [Margin
No- | \MHz) |(@Buvim)| (dB) |(dBuvim) |(@Buvim)| (dB) |DC=teeter| Remark
1 447433| 3272 | -1262 | 2010 | 4000 |-19.90] QP
2 76.7808| 37.36 | 2008 | 17.28 | 4000 |2272] QP
3 1258864| 3544 | -17.16 | 1828 | 4000 |2172] QP
3 2006881| 3679 | -16.47 | 2032 | 4000 |-1968] QP
5 4103625 3409 | 867 | 2542 | 47.00 |2158 QP
6 6658035| 3261 | 291 | 2970 | 4700 |-17.30] QP
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Horizontal Polarization (Bluetooth+ charging mode):

0.0 dBuv/m
Limt: —_—
70 ___lfl.alr?.i'.':...._:.
ED
50
40 ;
4
a0 L S - N N S SN S - S
f . 2 3 Wj.m M'ﬂjtr,‘q.u,,_,r.m
20 J‘F\E'J W vﬁhj*"a;"""""'i“‘f;"JIF'\'"[‘.;.; """"""""""
: ! )\“&]f\‘rﬁr‘* ""I'.-'ﬁr "‘]Ijuj"llhuqf'qﬂ"‘lr : : g
0 hes wﬁhmummﬂﬂ
0 T .
A0 __
_a]'q H | | H H ; H |
30.000 40 al1] ED  FO 8D 300 A00 %00 &D0 TFOO 10000 MHz
Freg. Reading | Factor | Result Limit  [Margin
No- | mHz)  |@Buvim)| (dB) | (@Buvim) |(dBuvim)| (dB) |Pstecter| Remark
1 76.5121| 4345 | 2002 | 2343 | 4000 |-1657] QP
2 119.8556| 3983 | -1658 | 2325 | 40.00 |-16.75| QP
3 280.0237| 3598 | 1288 | 23.10 | 47.00 | 2390 QP
3 3604476| 3998 | 887 | 3111 | 4700 |-1589 QP
5 5413725| 3107 | -8.11 | 2296 | 47.00 |-2404] QP
6 787.8513| 33.87 | 326 | 3061 | 47.00 |-1639 QP
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Vertical Polarization (Bluetooth+ discharging mode):

0.0 dBuvfm
Linmt: —_—
7 J5 A S S SO S S _ Margin:  —
(3]
L1}
4
] :!.-"-'
10 2 [ ! 3 : S Bonpdo
“ ---L;-?ll- I:i:" ':Ijl‘"--r ) 4 H |qW |‘|r‘1'|. [ Er,.. -'-'Ivlr"’\‘mrll"-w'-f-"“' LF+ :
1m0 PJ.‘;.W“# H‘b\l"‘ L W w;&m”ﬂ&,l' "Ip "'},‘}» l'h.ll lﬂﬂ v
1]
-z]q | i | i | i i i
30,000 40 50 B0 70 80 0o 400 500 600 70O 10000 MHz
Freq. Reading | Factor | Result Limit  [Margin
No- | MHz) |@Buwim)| (@B) |(@Buvim) |(@Buvim)| (gB) |Ceteeer| Femark
1 36.5092| 3387 | -1455 | 1932 | 4000 | 2068 QP
2 445006| 3341 | -1266 | 2075 | 4000 |-19.25| QP
3 76.7808| 3924 | 2008 | 1916 | 4000 | 2084 QP
3 1254457| 3419 | -17.10 | 17.09 | 4000 |-2291] QP
5 2006881| 37.75 | -1647 | 2128 | 4000 |-18.72| QP
6 716.6820| 2579 | 199 | 2380 | 47.00 |-2320] QP
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Horizontal Polarization (Bluetooth+ discharging mode):
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0.0 dBu/m
Limit: —
60 ; 5 5 5 5
0
a0 e S i
L ! 3 ! 5 o
R Lo Lo e
o |- R J - s 4o
E E I ‘JII}F‘F»\ i"’]?"‘h‘ ;I'| hl}‘h} lllh.d 'I,. J'“\ﬂ‘mn ‘\.l-!""""""l E
! P l\\«f M WH'IJ'W o A !
1 k:wﬁ»-?w"’-"-vf-»—'sg-,#ﬁ-; : e
204 A S R N N i : !
20.000 40 il i) ED 70 80 300 ADD 500 €00 70O 10000 MHz
Freq. Reading | Factor | Result Limit  [Margin
No- | mHz)  |(@Buvim)| (dB) | (dBuvim) |(dBuvim)| (dB) |°teEer| Temak
1 757114| 4183 | 2001 | 2182 | 4000 |-18.18] QP
2 108.6470| 3643 | -1605 | 2038 | 4000 |-1962] QP
3 130.3789| 4188 | -17.75 | 2413 | 4000 |-1587| QP
3 3604476 28.84 | 887 | 1997 | 47.00 |-27.03 QP
5 661.1505| 2663 | 3.00 | 2363 | 47.00 |-2337| QP
6 9520937| 2508 | 124 | 2632 | 4700 |-2068| QP
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5.2 Radiated Emission ,1GHz to 6GHz

Test Requirement.............. . EN 55032

Test Method..........cccoee.e. . EN 55032

Test Limit....c.ocoevieeenneenn . Table A5 of EN 55032
Test Result......c..ccceeeeiinnen. . Pass

Frequency Range.............. :  1GHzto 6GHz
Class....cooeviiieiiiiiiiieiiiee . ClassB

5.2.1E.U.T. Operation

Operating Environment:

Temperature ...........cccceeeeee : 23.5°C
Humidity .....ooooooveeiiiiieennne :  48.3%RH
Atmospheric Pressure...... . 101.2 kPa

EUT Operation:

Input Voltage ........ccveeennnee. - DC 5V by USB port, or battery 3.7V

Operating Mode................. - Bluetooth+ charging mode, or Bluetooth+ discharging mode
5.2.2Block Diagram of Test Setup

The Radiated Emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the CISPR 16-2-3.

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Tum Table From 0°to 360°

am
| €===mmmmem s - =

'y

1

1
0.8m! Tum Table

\ Absorbers

I

: AAdA

| ]
p—
PC || Spemrum L AMP Combining
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5.2.3Radiated Emission Test Data

According to the data in section 5.2.4, the EUT complied with the EN 55032 standards.

Vertical Polarization (Bluetooth+ charging mode):

80.0 dB uv'/m

Lt : —_—
70 . . . : : : AGE: —
S I s AR —
. 5 R—
: i : : i i ":
0 i A1 = ; i O —
: T jﬁ’ “}\’thwﬁ.‘l”_w .' ..-‘ 5'41'1 '|,|..__ry‘f«w .J'ﬁl, PEriLE )
: : Ay o N [ 12
20 JTWHJ;MMMM"'”J"‘*“JI\““ p"""_'JMHMlu {‘L‘.N“’#M\L ----------E-----------1-----9-----:--------D-dl------------
i 3 a \ \ \ i
T L AU S SO
204

1000.0000 15III oo 2000.00 2500.00 3000.00 2500.00 A000.00 4500.00 5000.00 5500.00 &000.00 MHz

No. {I;;qu.} ﬁéﬂfm} F[ﬁ‘étfr (dFEEsi?.fL:flrtm .;aéﬂ@'fm; h}adrg}:n Detector | Remark
1 1865000 4600 | -1487 | 3113 | 7000 |-3887| peak
2 1865000 3644 | -1487 | 2157 | 5000 |-2843| AVG
3 2450000 5123 | -12.70 | 3853 | 7000 |-3147| peak
2 2450000| 3889 | 1270 | 26.19 | 5000 | 2381 AVG
5 2540000 4643 | 1148 | 3495 | 7000 |-3505| peak
G 2540000| 3577 | <1148 | 2429 | 5000 | 2571 AVG
7 4015000 4735 | 870 | 23865 | 7400 |-3535| peak
8 4015000 3671 | 870 | 2801 | 5400 |-2599] AVG
g 4770000 4559 | 651 | 3908 | 7400 |-3492] peak
10 4770000] 3642 | 651 | 2991 | 5400 | 2409 AVG
1 5305000 4582 | -539 | 4043 | 7400 |-3357| peak
12 5395000 3587 | 539 | 3048 | 5400 | 2352 AVG

Waltek Services (Shenzhen) Co., Ltd.
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Horizontal Polarization (Bluetooth+ charging mode):

0.0 dBulSm
5 5 5 5 5 e —
70 : : : S S SR ——
60 i i i i i | i
50
w0 g o
1 ! 3 | AR, L sl
.0 m-w,..'..-,ﬁmw.\-_u.& _____ ~.--mn;‘ﬁ¢&'t¢ﬂﬂ:%_¢ gmwr:*f?‘_‘i‘g_fﬁ‘."i“."i‘f‘ff'.‘t_. ] APommnn- "MM I
B LAt B 10 L :
o H H L] [ ] o
200 foo B
-0 |- -.- e TE e reeee e
-a]'q i i i i i i i
1000.0000 150000 2000.00 2500.00 300000 3500.00 ADD0. 00 4500.00 500000 5500.00 600000 MHz
Freq. Reading | Factor | Result Limit  [Margin
No- | mrz)  |(@Buvim)| (dB) |(dBuvim) |(@Buvim)| (gB) || R
1 1540.000| 4804 | -15.78 | 3226 | 70.00 |-37.74| peak
2 1540000 3946 | -1578 | 2368 | 5000 |-2632] AVG
3 2715000 4635 | -1412 | 3223 | 7000 |-37.77| peak
2 2715000 3599 | -14.12 | 2187 | 5000 |-28.13 AVG
5 3090000| 4600 | -13.18 | 3282 | 7400 |-41.18| peak
6 3090000| 3506 | -13.18 | 2188 | 5400 |-32.12| AVG
7 3690 000| 4615 | -1228 | 3387 | 7400 |4013| peak
8 3690 000| 3690 | -1228 | 2462 | 5400 |-2938] AVG
3 4325000 4627 | -1121 | 3506 | 7400 |-38.94 peak
10 4325000 3554 | -1121 | 2433 | 5400 |2967| AVG
11 5095000| 4644 | 956 | 3688 | 7400 |-37.12| peak
12 5095000| 2624 | 056 | 2668 | 5400 |2732] AVG
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Vertical Polarization (Bluetooth+ discharging mode):

20.0 dBEul/m

: Limut: _—

70 f f f S S S O SO L ——
60 ! ? ! ! ! ? !
50
0 : i : : ; : Do i

: : : : RS R

. 5 : TR Ll AR

R T n'lﬂ'aw%.ﬁ.a.m«fwﬁn'tww.ww'*'-‘*““""‘ e sthebdon bl 10 1z '

0 ﬂw@»ﬂ?ﬁp‘!?ﬂlﬁ‘fjﬁﬂivﬁ?@}:j\ﬁ - .;"""""_;""""; "":""_g"""'""""""."'""“"'E"n____"'T"""_'__"

3 SN S S AU
o 1 1 1 1 1

w |

10000000 1%00.00 2000.00 2500.00 3000.00 3500.00 4000.00 A500.00 S000.00 5500.00 600000 MHz

No. gﬁﬁ% (ng\d;fr;ﬁ) F&‘éffr (dpéﬁhlflrtm (déIuT"l}m) h}adrg)m Detector | Remark
1 1750.000] 4607 | -15.17 | 3090 | 70.00 |-39.10| peak
2 1750000 3363 | -15.17 | 1846 | 5000 | 3154 AVG
3 2515000 4567 | -1247 | 3320 | 7000 |-3680| peak
1 2515000 3639 | -1247 | 2392 | 5000 |-2608| AVG
5 2935000 4503 | -1150 | 3353 | 7000 |-3647| peak
5 2935000 3467 | -1150 | 2317 | 5000 | 2683 AVG
7 3740000] 4658 | 963 | 3695 | 7400 |-37.05| peak
8 3740000] 3632 | 963 | 2669 | 5400 | 2731 AVG
9 4830000| 4617 | 623 | 3994 | 7400 |-3406| peak
10 4830000 3576 | 623 | 2953 | 5400 |-2447| AVG
1 5155000| 4544 | 545 | 3999 | 7400 |-3401| peak
12 5155000] 2460 | 545 | 2915 | 5400 | 2485 AVG
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Horizontal Polarization (Bluetooth+ discharging mode):

&0.0 dB uv'Sm
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1000.0000 1500.00 2000.00 2500.00 300000 3500.00 4000.00 4500.00 S000.00 5500.00 600000 MHz

No. {iﬂrilqz') (Egﬁmg} F(Ec;gfr mﬁ'ﬁfiﬂ'ﬁm méﬂ'fm;. w:gng;n Detector | Remark
1 1800.000] 4755 | -1563 | 3192 | 7000 |-38.08| peak
2 1800000 3621 | -1563 | 2058 | 5000 |2942] AVG
3 2450000 5129 | 1478 | 3651 | 7000 |-3349| peak
1 2450000 3996 | 1478 | 2518 | 5000 | 2482 AVG
5 3470000 4671 | -1261 | 3410 | 7400 |-3990| peak
6 3470.000| 3670 | -1261 | 2409 | 5400 |2991] AVG
7 3825000 4782 | -12.10 | 3572 | 74.00 |-3828| peak
8 3825.000| 3539 | -12.10 | 2329 | 5400 |-3071| AVG
g 4915000] 4807 | 982 | 3825 | 7400 |-3575| peak
10 4915000 3854 | 982 | 2872 | 5400 | 2528 AVG
11 5920000 4654 | 803 | 3851 | 7400 |3549 peak
12 5920000 3743 | 803 | 2940 | 5400 | 2460 AVG
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6

Immunity Test Results

6.1 Performance Criteria

Performance criterion A: The apparatus shall continue to operate as intended during the test.

No degradation of performance or loss of function is allowed below a performance level (or permissible
loss of performance) specified by the manufacturer, when the apparatus is used as intended. If the
minimum performance level or the permissible performance loss is not specified by the manufacturer,
then either of these may be derived from the product description and documentation, and from what
the user may reasonably expect from the apparatus if used as intended.

Performance criterion B: The apparatus shall continue to operate as intended after the test.

No degradation of performance or loss of function is allowed below a performance level (or permissible
loss of performance) specified by the manufacturer, when the apparatus is used as intended. During
the test, degradation of performance is allowed, however, no change of actual operating state or stored
data is allowed. If the minimum performance level or the permissible performance loss is not specified
by the manufacturer, then either of these may be derived from the product description and
documentation, and from what the user may reasonably expect from the apparatus if used as intended.

Performance criterion C: Temporary loss of function is allowed, provided the function is self-
recoverable or can be restored by the operation of the controls, or by any operation specified in the
instructions for use.

For further details, please refer to EN 55024.
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6.2 Electrostatic Discharge(ESD)

Test Requirement............... : EN 55024

Test Method............cccuueeee. : IEC 61000-4-2

TestResult .......ccceevvvveeens : Pass

Discharge Impedance......... : 33002 / 150pF

Discharge Voltage .............. : Air Discharge: +8kV
Contact Discharge: *4kV
HCP & VCP: +4kV

Polarity......ccccceeeviiiviinneennn, : Positive & Negative

Number of Discharge.......... : Minimum 10 times at each test point

Discharge Mode ................. 5 Single Discharge

Discharge Period................. J 1 second minimum

6.2.1E.U.T. Operation

Operating Environment:

Temperature.........ccccvvennnn.. : 19.5°C
HUMIdity....oooviieeiiiieeeee : 50.3%RH
Atmospheric Pressure......... i 100.2kPa

EUT Operation:
Input Voltage...........ccoocueeee. : Battery 3.7V ; DC 5V by USB port

Operating Mode................... : Bluetooth mode; Bluetooth + charging mode

6.2.2Block Diagram of Test Setup
The ESD test was performed in accordance with the IEC 61000-4-2.

7 Vertical Coupling Plane

rd - -
ESD Generator =~ - & ,Ansulatmq support

>
< —l:@ EUT

470k ohm

70k ohm

7
7

470k oh
470k ohm W[I|
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6.2.3Direct Discharge Test Results

Observations : Test points : 1. All Exposed Surface & Seams;

2. All metallic part

Direct Discharge Test Results
Applied Voltage (kV) Pegr?tg?iigce Test Point | Contact Discharge Air Discharge
+8 B 1 N/A Pass*
4 B 2 Pass* N/A

Remark: * During the test no deviation was detected to the selected operation mode(s)

6.2.4 Indirect Discharge Test Results

Observations : Test points : 1. All sides.
Indirect Discharge Test Results
Applied Voltage (kV) Peéfr?trer?ii?]ce Test Point |Horizontal Coupling| Vertical Coupling
4 B 1 Pass* Pass*

Remark: * During the test no deviation was detected to the selected operation mode(s)
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6.3 Radio-frequency electromagnetic fields, 80MHz to 1GHz

Test Requirement ....... :
Test Method ................ 3
Test Result .................. :
Frequency Range ....... :
Test level .....cccovveenen, :
Modulation .................. :
Face of EUT ................. :

Antenna polarisation.. :

6.3.1E.U.T. Operation
Operating Environment:
Temperature...................
Humidity ......cccccccennnnnnns
Barometric Pressure.....
EUT Operation:

Input Voltage..................
Operating Mode.............

EN 55024

IEC 61000-4-3

Pass

80MHz to 1GHz

3V/im

80%, 1kHz Amplitude Modulation.
Front, Back, Left, Right

Horizontal& Vertical

20.2°C
51.3%RH
100.2kPa

Battery 3.7V ; DC 5V by USB port

Bluetooth mode; Bluetooth + charging mode

6.3.2Block Diagram of Setup

The Radio-frequency electromagnetic fields Immunity test was performed in accordance with the IEC

61000-4-3.

Field generating
antenna

\Vii
N

Uniform

Wiring <3 m bundled
field area

non-inductively
to 1 m overall length

-

"
|
|
|
-
|
MNon-conducting |
table .

! Wiring overall
length <1 masis

Wiring >3 m or not
specified. llluminated length
shall be 1 m

Optional anechoic material in
case of semi-anechoic chamber
to reduce floor reflections

/ IEC 03408
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6.3.3Test Results

Page 21 of 25

Antenna Test Step | Dwell | Performance
L et el polarisation Level | Size | Time Criterion gl
8010 Front, Back, Left, Right | Horizontal 3V/im 1% 1s A Pass*
1000MHz ! ' :
- Front, Back, Left, Right Vertical 3V/im 1% 1s A Pass*
1000MHz y ' ’

Remark:

* During the test no deviation was detected to the selected operation mode(s)
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7 Photographs — Test Setup
7.1 Photograph —Radiated Emission Test Setup, 30MHz to 1GHz
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7.3 Photograph —ESD Test Setup
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8 Photographs — Constructional Details

8.1 EUT - Front View
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8.2 EUT —Internal View
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== End of Report =
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