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4 General Information

4.1 General Description of E.U.T

Product.........ccccceevninnen. :Alarm Clock Radio with Bluetooth and Wireless Chargers

Model(S).....cvvveeeiinrennnn. : ER100501, ER100502, ER100503, CKSW1516

Model Difference........... :  The model names, cosmetics and display colors are different.
The test sample’s model is ER100501

Hardware Version......... : MAIN BOARD: REV. 2.1

DISPLAY BOARD: REV. 1.0
WIRELESS CHARGER: REV. 1.0

Software Version........... V32

4.2 Details of E.U.T.

Frequency Range.......... : WPT 110-205kHz
Max. RF output power... : WPT 76.57dBuV/m@3m distance
Type of Modulation........ . Load Modulation
Antenna installation....... . Inductive loop coil Antenna
Ratings......c.ccocceeveeenee :  DC 12V from adapter

DC 3V by CR2032 Lithium Battery (clock backup)
Top wireless output....... : 10W Max.
Side wireless output...... . 3W Max.
USB port output............. : USB-A: 5VDC 0.5A, USB-C: 5VDC 1.0A
Adapter......cccccciiiiiini. : Input: 120V ~ 60Hz

Power consumption 36W

Note: please refer to user manual and EUT photos for more details.

Waltek Testing Group Co., Ltd.
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4.3 Test Facility
The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0013. Test Firm Registration No.: 7760A.
Waltek Testing Group Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.
FCC Designation No.: CN1201. Test Firm Registration No.: 523476.
Waltek Testing Group Co., Ltd. EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is

maintained in our files. Registration number 523476, September 10, 2019.

4.4 Subcontracted

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

[]Yes X No

If Yes, list the related test items and lab information:
Test Lab: N/A
Lab address: N/A

Test items: N/A

4.5 Abnormalities from Standard Conditions

None.

4.6 Test Mode

Test Mode Descriptions
Idle mode (standby) EUT alone powered by AC/DC adapter

Charging mode 1 Side ant. full-load

Charging mode 2 Top ant. full-load

Charging mode 3 Side ant. full-load + Top ant. full-load

Note:
All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst-data were recorded and reported.

Waltek Testing Group Co., Ltd.
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5 Test Summary

Test Items Test Requirement Result
Conducted Emission FCC 47CFR part 15§15.207 PASS
Radiated Emission FCC 47CFR part 15§15.209 PASS
20dB Bandwidth FCC 47CFR part 15§15.215 PASS
Antenna Requirement FCC 47CFR part 15§15.203 PASS
o | s

Note: Pass=Compliance; NC=Not Compliance; NT=Not Tested; N/A=Not Applicable

Note: -

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6 Equipment Used during Test

6.1 Equipments List

Conducted Emissions

Last Cal.

Item Equipment Manufacturer Model No. Serial No. Date Valid
1 EMI Test Receiver R&S ESCI 100947 [2021-07-26|1Year
2 LISN R&S ENV216 100115 [2021-07-26 | 1Year
3 Cable Top TYPE16(3.5M) - 2021-07-26 | 1Year
4 Test software EZ-EMC RA-03A1-1 - N/A N/A

3m Semi-anechoic Chamber for Radiation Emissions (SAEMC)

Item Equipment Manufacturer Model No. Serial No. La;;t(;al. Valid
1 Spectrum Analyzer R&S FSP30 100091 2021-04-26 | 1Year
o | Triog Broadband | gopyyaRZBECK VULB9163 336  |2021-08-23|1Year

Antenna
3 Amplifier Agilent 8447D 2944A10178 [2021-07-26 | 1Year
4 | ProatbandHom | SCHWARZBECK | BBHA9120D | 667  |2021-04-30|1Year
Broadband COMPLIANCE
5 Preamplifier DIRECTION PAP-1G18 2004 2021-07-26 | 1Year
6 Coaxial Cable ZT26-NJ-NJ-8M/FA 1GHz-18GHz NA 2021-04-26 | 1Year
7 Spectrum Analyzer R&S FSP40 100501 2021-08-13|1Year
8 Broad-band Horn SCHWARZBECK BBHA 9170 335 2021-07-30| 1Year
Microwave
9 Broadband SCHWARZBECK BBV 9721 100472 [2021-07-30|1Year
Preamplifier
10 Coaxial Cable ZT40-2.92J-2.92J-2.0M | 10MHz-40GHz | 17100919 (2021-04-26 | 1Year
11 Test software EZ-EMC RA-03A1-1 - N/A N/A
3m Semi-anechoic Chamber for Radiation Emissions (TDK)

Item Equipment Manufacturer Model No. Serial No La;:‘t(;al. Valid
1 Test Receiver R&S ESCI 101296 2021-04-26 | 1Year
o | TrlogBroadband | g0y yyaARZBECK VULB9160 | 9160-3325 |2021-10-31|1Year

Antenna
3 | Active Loop Antenna Com-Power Corp. AL-130R 10160007 |2021-04-29|1Year
4 Amplifier ANRITSU MH648A M43381 |2021-04-26|1Year

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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5 Cable HUBER+SUHNER CBL2 525178 |2021-04-26|1Year
7 Test software EZ-EMC RA-03A1-1 - N/A N/A
RF Conducting
Item Equipment Manufacturer Model No. Serial No La[s);t(;al. Valid
1 | EXA Signal Analyzer Malaysia Keysight N9010A MY50520207 |2021-04-26 | 1Year
2 Spectrum Analyzer R&S FSP40 100501 2021-08-13|1Year
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
et | wale / /
Wireless charging Waltek / /

dummy load (15W)

6.3 Measurement Uncertainty

Parameter

Uncertainty

Conducted Emission

+ 3.64 dB (AC mains 150KHz~30MHz)

Radiated Spurious Emissions

+ 5.08 dB (Bilog antenna 30M~1000MHz)

+ 5.47 dB (Horn antenna 1000M~25000MHz)

Radio Frequency +1x107Hz
RF Power +0.42 dB
RF Power Density +0.7dB

Conducted Spurious Emissions

* 2.76 dB (9kHz~26500MHz)

Confidence interval:

95%. Confidence factor: k=2

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No.110 Dongguan Zhuang RD. Guangzhou, P. R. China.

Waltek Testing Group Co., Ltd.
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7 Conducted Emission

Test Requirement: FCC 47CFR part 15§15.207
Test Method: ANSI C63.10:2013
Test Result: PASS
Frequency Range: 150kHz to 30MHz
- Limit (dBuV)
Limit: Frequency (MHz) Quasi-peak Average
0.15t0 0.5 66 to 56~ 56 to 46*
0.5to 5 56 46
510 30 60 50
* Decreases with the logarithm of the frequency.
7.1 EUT Operation
Operating Environment:
Temperature: 21.6°C
Humidity: 46.8 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation: Charging mode 3
7.2 EUT Setup
The EUT was placed on the test table in shielding room.
0.4m
SRSt >
o EUT Receiver |—{PC System
] [ 1 T
0.8m
o ] v
1
:50Q Terminator =

7.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.4 Conducted Emission Test Result
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Live line:
800 dBuV
Limit: —
i
(1}
50
40
30
20
peak
10 AVE
on E :
0.150 0.5 5 30.0 MH=
Freg. Reading [ Factor | Result | Limit |Margin
NOl mazy | BeY) | (0B) | (dBuv) | dBuv |(oBy | DEEr| Remerk
1 01740 4819 12.00 60.19 6476 | 4.7 P
2 01740 3071 12.00 42.71 2476 | -12.08| AVG
3 0.2300( 382 11.87 50.69 6245 |-11.76| QP
4 0.2300( 2126 11.87 3313 5245 |-1932| AVG
a 02740( 3274 11.749 44 53 6093 |-16468| QP
G 02740 1842 11.749 a0.21 5089 |-2078| AVG
T 062200 2041 11.84 3228 5600 |-2375| QP
a 0.B2200 89146 11.84 20.89 46.00 |-25.01) AYVG
9 1.8700| 12.28 11.90 2418 26.00 |-31.85| QP
10 1.8700 2.31 11.90 14.21 46.00 [-31.79] AVG
11 191460 21.02 11.42 3244 6000 |-27 56| QP
12 191460 1565 11.42 2707 2000 |-2293| AVG

Waltek Testing Group Co., Ltd.
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Neutral line:

Page 11 of 23

£80.0 dBuv

peak

AN

0150 0.5 200 MHz
o0 | ity [canr] car | o | sow Loy [owse] rens
1 0.1740( 46.83 11.44 68.28 B4.76 | -6.48 ol
2 0740 2742 11.45 38.87 2476 | -12.88] AVG
3 0.2180( 2946 11.32 a0.78 6289 | -1211 QP
4 2180 21.74 11.32 33.06 5289 |-19.83| AVG
a 03899 2824 11149 3943 5806 |-18.63] QP
5] 038499 1375 11149 2494 4806 |-2312] AWG
T 05840( 2046 11.22 4168 a6.00 | -14 32| QP
a 05840 1954 11.22 a0.81 46.00 [-1513] AWG
g 27340 1774 11.44 2923 5600 |-2677 QP
10 27340 1644 11.44 2788 46.00 [-18.12] AWG
11 1914201 2302 11.28 a4.30 G000 |-2570 QP
12 1914201 17 63 11.28 28.91 5000 |-21.08] AVG

Waltek Testing Group Co., Ltd.
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8 Radiated Spurious Emissions

Test Requirement: FCC 47CFR part 15§15.209
Test Method: ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
FCC Part15 Paragraph 15.209
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency
(MHz) wvim | e uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log(2400FF(kHz)) + 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log(24000/F(kH2)) + 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100** 3 100 20log(1%0
88 ~ 216 150** 3 150 20log!"5?
216 ~ 960 200** 3 200 20log(209
Above 960 500 3 500 20log(®%”

**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., §§15.231 and 15.241.

In the emission table above, the tighter limit applies at the band edges.

Note:

According to § 15.209(d), the emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and
above 1000 MHz. Radiated emission limits in these three bands are based on measurements
employing an average detector.

According to § 15.31(f)(2):
3m Measurement level (dBuV/m) = 300m Measurement level (dBuV/m) + 40log (300/3) (dBpV/m).

8.1 EUT Operation

Operating Environment:

Temperature: 22.5°C
Humidity: 44.5 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation: Charging mode 3

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the

setup accordance with the ANSI 63.10:2013.
The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

P pectrum AMP ombining
em Analyser Network

The test setup for emission measurement above 30MHz and up to 1 000MHz.

Semi-anechoic 3m Chamber

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

+
0. gm: Turn Table
#
1

naivzer ] | ] Lo Network o
ANa c NEelwOrK

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8.3 Spectrum Analyzer Setup

All bands

Sweep time ... Auto
9kHz to 150kHz

Resolution Bandwidth.....................c.oo 0.1kHz

Video Bandwidth...........ccccooiiiiiiiiiiiiiiiiiiines 0.3kHz
150kHz to 30MHz

Resolution Bandwidth................................. 10kHz

Video Bandwidth.................ccccco 30kHz
Above 30MHz

Resolution Bandwidth............ccccoevvvviiiiinnnes 100kHz

Video Bandwidth.................cccoc 300kHz

8.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane, EUT is set 3m away from
the receiving antenna, which is 1.0m above ground plane (height of the centre of the loop above
the GRP of the SAC is 1 m).

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.

3. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And each emission was to be maximized by changing the polarization of receiving antenna both
vertical coaxial and vertical coplanar.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are tested under 3-axes (X, Y, Z) position (X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand). After pre-test, it was found that the
worse radiation emission was get at the Z position. So the data shown was the Z position only.

Note:
Quasi-peak & average measurements were performed if peak emissions were within 6dB of the
average limit line.

Although these test were performed other than open area test site, adequate comparison
measurements were confirmed against 300m open area test site. Therefore sufficient tests were
made to demonstrate that the alternative site produces results that correlate with the ones of tests
made in an open field based on KDB 414788 DO1.

8.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and
subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8.6 Summary of Test Results

Test Frequency: 9kHz ~ 150kHz

Antenna Polarization: 0°

Page 15 of 23

an
i1 ]
o i
[=1] e e e e e e e e e e e b e ..I..
ol . ; ; .
30
20
T :
S.000 15000 kKHz
Ma. (I;-.ﬂrﬁ% (ESTZ?JE? ) F.;?IET;? ' (dgi?;rlr; ) (uébmvrﬁm ) M(EE;H fetector | Ferma
1 00092] 3655 | 1537 | 5182 | 12823 | 7631| peak
2 00151] 3647 | 1546 | 5133 | 12394 | 7261| peak
3 O0251| 3626 | 1408 | 5122 | 11954 |BE32| peak
4 00460] 3774 | 1483 | 5257 | 11420 | 6172 peak
5 00932 3707 | 1467 | 5174 | 10817 | 5643 peak
G 071467| B224 | 1433 | 7657 | 10425 |27 65| peak

Waltek Testing Group Co., Ltd.
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Antenna Polarization: 90°

150.0  dBudSm

| : : ; Margine ~ —

1]
B0
70 %
Il
[=1] e = = mm e = = = = = gm— = R = mm= = = = = p = = p R = = Am—— R = m———————
50 %H % g 4 5 ; ; !
0 --'-'-fri by P Mt e .n'-+-'e,.~'1n!+_-n-,..---'M.'-.'f\-.n'fd-w -mrﬂ'“-.+'-.«..-~’f-m'-iwl'.-ful '~+».-"?E--‘*-- '*"«!I' """"'".-'\l"--:'l"‘fr"“.‘l'-l‘*’h-“n'
" .
20
noel : : : :
9,000 15000 kHz
Mo. (iﬂrﬁt_l_j SS??JE? ) F(?agﬂj r (dgi?jflr; ) (uléhmvrﬁmj M(?ﬂgﬂn fletector | Femak
1 oo100( 3589 1523 s0482 12742 | -T6A0| peak
2 00163 3519 1514 5033 12320 | -F287| peak
] ooMal 3E13 15.04 5117 12068 | £951( peak
4 00456 3532 14 83 S015 11431 | £416| peak
=] 00823 36.21 14 .52 51.03 111.21 | £€0.15( peak
E 01466 5679 14 33 7112 10422 | -33.10( peak

Waltek Testing Group Co., Ltd.
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Test Frequency: 150kHz ~ 30MHz

Antenna Polarization: 0°

Page 17 of 23

P : Lima: — —
o : Margin: —
& B ;
il ; E
' H I ' —
B '| 2 -E‘_‘-‘_\-‘_HE-‘-\H_‘_'_"—H_._
o | pumihe
w0 o S e B
: . AL T : :
0 H H H o f‘..,u|.'--'-__-¢r.;.\,|___,___\,h"| 3 : :
H T e e L o
o 1 4
1]
o
-ng .
0150 05 5 0 MHz
Freg. Reading | Factor Result Limit  [Margin Dict P
Mo. (WMHZ)  JidBuvimd|  (dB) | (MBI eButAim )| (dB) s "~
1 01499 5535 14.31 JOEE 104.03 | -33.37] peak
2 03285 4183 13.51 5539 ar25 | 4186 peak
3 04914 38R0 1343 5203 FaFT [ -2174] peak
4 1.0210]0 3123 13 .60 44,53 Grad4 [-22681| peak
3 2E2200 2310 14 .45 3785 G954 [-31.899] peak
G 55346 15813 15.44 33457 G954 |[-3587| peak

Waltek Testing Group Co., Ltd.
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Antenna Polarization: 90°

Limik: —_—
M Marngie: —_
......i.........:%:..............;...................i.........
B T ; ;
i i ST VL ST
20 . H :
[i]
o
| P L i ; ; ;
IR ] L] H Mo MHz
Mo, Freg. Reading | Factor Feault Limit |Margin Ditector | Farmar

(MHZ)  [raBuvim)| By | @Buvin [idBuvim | (dB)

01300] 55435 14.31 6974 10405 | -34.31| peak

02847 3599 13.60 5239 9550 | 45591 peak

04421 33.36 13 .46 2232 9468 | 42357 peak

102683 32.04 13.60 4:3.64 6738 | -21.75( peak

22132 2363 14 .18 3781 6354 | -31.73( peak

m th| | L B =

45468 19.93 15 .46 3539 B9.54 | -34.15( peak

Waltek Testing Group Co., Ltd.
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Test Frequency: 30MHz ~ 1 000MHz

Antenna Polarization: Vertical

80.0 dBuim

1 Limit: —
; ; ; Do ; ; ; Maigin:  —
70 b
] S S A S A
L T S e
|| :
40 A — O — » :
. . 5 —
2 g"u | . :

R ek
2 gwlé'“ J' "‘uﬁﬁ u ﬁvaHNQMWWMM%MWHWMMM

10
oo ' : : P ' ' ' o
30000 40 50 G0 70 20 300 400 500 GO0 700 1000.0 MH:
Mo Freq. Reading | Factar Result Limit  [Margin Detector | Rermark

(MHz)  |(dBuv/m)| (dB) |(dBuv/m) |(dBuvim)| (dB)

3J2.0B67| 5178 -18.08 33.70 4000 | -B30| QF

43.9858| 48.32 -17.43 3244 4000 | -7.51 QF

57.6038| 50728 -17.18 33.10 4000 | -B80| QF

1614740 4648 -15.43 31.0& 4350 (1245 QF

1944534 4711 -18.07 29.04 43.50 |-14.48) QF

| | P D3| k3| —

336.0351] 4303 -14.01 2902 46.00 |-16.88| QF

Waltek Testing Group Co., Ltd.
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Antenna Polarization: Horizontal

Page 20 of 23

20.0 dBu¥/m
' P P i | ; | Limit: —
P N | o Mawm
m | R S N A S S
60
50
40 - -
=
L el
20 : ;
10 S = s s i i
0o . f A N N S NN
20.000 10 B0 ED 70 20 200 400 500 EOD 700 10000 MHz
Freq. Reading | Factor Result Limit  [Margin
No | iz |@Buvim)| (98) | (dBuvim) |(dBuvim)| (dE) | D] Remerk
1 571914| 4400 | -17.16 | 2684 | 4000 |-13.16] QF
2 1317577| 6000 | -1638 | 3362 | 4350 | -6.88| QP
3 1666677| 4843 | -1535 | 3308 | 4350 |-1042] QP
4 2100482] 5008 | 1620 | 3188 | 4350 |-1162 QF
5 3198170 44.23 | -1438 | 2085 | 4600 |-16.15 QP
B 4665004| 3776 | -1081 | 2685 | 4600 |-18.16] QF
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9 Bandwidth Measurement

Test Requirement: FCC CFRA47 Part 15 Section 15.215
Test Method: ANSI C63.10:2013

9.1 Test Procedure

1 The transmitter shall be operated at its maximum carrier power measured under normal test
conditions;

2. The span of the analyzer shall be set to capture all products of the modulation process, including
the emission skirts.

3. The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth
(OBW), video bandwidth (VBW) is set to approximately 3 times of the RBW.

4. Measured the spectrum width with power higher than 20dB below carrier and 99% Bandwidth.

9.2 Test Result

TS Test Channel 99% Bandwidth 20dB Bandwidth
9 (kHz) (kHz) Emission(kHz)

Side 145 45 0.222 0.272

Top 143.70 0.238 0.282
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Test result plot as follows:
99% Bandwidth
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10 Antenna Requirement

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.

This product has an integrated antenna fulfil the requirement of this section.

EUT Antenna:
The antenna is integrated on the main PCB and no consideration of replacement.

Antenna location: Refer to Appendix (Internal Photos).

11 RF Exposure

Note: Please refer to RF Exposure test report: WTD22D01004910W002.

12 Photographs of test setup and EUT

Note: Please refer to appendix: Appendix-ER100501-Photos.
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