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1 Summary of Test Result

Item Description of Test Result Test by
1 Conducted emission Pass Carr Kang
2 Radiated emission Pass Qiao Li
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2 General description

2.1 Description of EUT

Product name:

Radio Alarm Clock

Model name: A20
Series Model: N/A
Different of series model: | N/A
Power supply: DC 5V

Power supply of test:

AC 120V/60Hz

EUT Highest Frequency

Above 108MHz

2.2 Test mode

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT operation
mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Test mode Description
Mode 1 Working
Mode 2 /
Mode 3 /
Mode 4 /
Note: The test modes were carried out for all operation modes. The final test mode of the
EUT was the worst test mode for EMI, and its test data is showed.

2.3 EUT test setup

See photographs of the test setup in the report for the actual setup and connections between EUT

and support equipment.

2.4 Ancillary equipment

Equipment Model S/N Manufacturer
ADAPTER 5V/I2A / HUAWEI

/ / / /

/ / / /

/ / / /

Tel:(86-755) 85259392
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3 Test Facilities and Accreditations

3.1 Test laboratory

Test laboratory:

Shenzhen ETR Standard Technology Co., Ltd.

Laboratory location:

No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe,
Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

CNAS Registration No.:

L11864

Telephone:

+86 755 85259392

Note: Instrument and equipment calibration laboratory:

Test laboratory:

CCIC (Shenzhen) Metrology & Testing Service Co.,Ltd

Laboratory location:

Minlida Industrial Park, Honghualing Industrial District,

Street(Xili), Nanshan District, Shenzhen

Taoyuan

CNAS Registration No.: | L3103
Telephone: 0086-0755-86139118
Fax: 0086-0755-86139110

3.2 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature:

15°C~35°C

Humidity

20%~75% (30%~60% for ESD)

Atmospheric pressure

98kPa~101kPa

3.3 Measurement uncertainty

Measurement Uncertainty for a Level of Confidence of 95 %, U=2xUc(y)

Conducted emission(150kHz~30MHz) +3.02dB
Radiated emission(30MHz~1GHz) +4.30 dB
Radiated emission (above 1GHz) +4.35 dB
Temperature +1 degree
Humidity 5%
3.4 Test software
Software name Manufacturer Model Version
Conducted test Farad EZ-EMC Ver.EMC-CON 3A1.1
software
Radiated test Farad EZ-EMC Ver.FA-03A2 RE
software
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4 List of test equipment
Item Equipment name Manufacturer Model Serial No. Calét;r?etlon Due date
1 EMI Test Rohde&schwarz ESPI7 100605 2022.3.09 | 2023.3.08
Receiver
2 EMI Test Rohde&schwarz ESCI3 102696 2022.3.09 | 2023.3.08
Receiver
3 Broadband schwarabeck VULB9168 1064 2022.3.11 | 20224.3.10
antenna
4 Horn antenna schwarabeck BBHA9120D 9120D-1145 2022.3.11 2024.3.10
5 amplifier EMtrace RPO1A 50117 2022.3.09 2023.3.08
6 A”'gg'f\}\'lcﬁ’r?(wer schwarabeck NSLK8127 8127483 2022.3.09 | 2023.3.08
10dB HUBER+SUHNE
7 Attentator m 10dB / 2022.3.09 | 2023.3.08
8 amplifier space-Dronics | “CATOM8 | 19113001 2022.3.09 | 2023.3.08
9 Spectrum analyzer KEYSIGHT N9020A MY55370280 2022.3.09 | 2023.3.08
10 Loop antenna schwarabeck FMZBI‘31519 FMZB 1519 B 2022.3.11 2024.3.10
1 MXG Vector Signal Agilent N5182A / 2022.11.09 | 2023.11.08
generator

Note: the calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).
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5 Test Results and test data

5.1 Conducted emission

Test Requirement: FCC Part15 C Section 15.207
Test Method: ANSI C63.10:2013
Test Frequency Range: | 150KHz to 30MHz
Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto
5.1.1 Limits
Frequency Class A (dBuV) Class B (dBpV)
(MHz) Quasi-peak Average Quasi-peak Average
0.15-0.5 79 66 66 - 56 * 56 - 46 *
05-5 73 60 56 46
5-30 73 60 60 50

Note 1: the tighter limit applies at the band edges.
Note 2: the limit of " * " marked band means the limitation decreases linearly with the logarithm of
the frequency in the range.

5.1.2 Test Procedures

The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipment
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

I/0O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length
shall not exceed 1 m.

LISN is at least 80 cm from nearest part of EUT chassis.

For the actual test configuration, please refer to the related Item — photographs of the test setup.

Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn
No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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5.1.3 Test Setup

Vert. reference plane

e EMI receiver

40cm 4 -
— — —
2 eur /

SN
[}
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5]
3
—

LISN - Reference ground plane

5.1.4 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it).
Test mode Refer to section 2.2 for details and only show the worst case.

We pretest AC 120V and AC 230V, the worst voltage was AC 120V and the data recording in
the report.

Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn
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5.1.5 Test Result

Level = Reading+ Factor

Factor= LISN Factor + Cable Loss+ Attenuator Factor

Test mode: Mode 1 Phase: L
Temperature: |22.1°C Humidity: 40%RH
Pressure: 101kPa Test voltage: AC 120V/60Hz

g0.0 dBuv

Fill

-\\ FCCPRart1b ClassB AC Conduction[QP)
60 P
50 HCCPart15(ClagsB|All Conduction[A¥G)

40

30

20

peak

10

AYG

-10

-20

0.150

MHz)

30.000

No. | Tk | oV | (@) | (@) | (@Buv) | (@B |
1 0.1590 33.77 10.48 4425 6552 |-21.27| QP
2 0.1590 11.84 10.48 2232 5552 |-33.20| AVG
3 0.2400 29.25 1043 39.68 62.10 |-22.42| QP
4 0.2400 8.06 1043 18.49 5210 |-33.61| AVG
5 0.3120 28.61 10.39 39.00 5992 |-2092| QP
6 0.3120 17.21 10.39 27.60 4992 |-22.32| AVG
7 0.4110 30.47 10.37 40.84 5763 |-16.79| QP
8 0.4110 10.13 10.37 20.50 4763 |-27.13| AVG
9 0.4875 31.46 10.36 41.82 56.21 |-14.3%9| QP
10 0.4875 11.80 10.36 2216 4621 |-24.05| AVG
11 1.2569 24 .51 10.29 34.80 56.00 |-21.20f QP
12 1.2569 7.55 10.29 17.84 46.00 |-28.16| AVG
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Test mode: Mode 1 Phase: N
Temperature: 22.1°C Humidity: 40%RH
Pressure: 101kPa Test voltage: AC 120V/60Hz
80.0 dBu¥Y
70
60 \\"-—-—.___ FCCRart1p Classp AC Conduction[QIP]
HCCPart15|ClazsB| Al Conduction[AVG]
50 —
40 ;a 3 2 Z 2
\ \ ki 1
30 Lﬁ’ v — “#-Mm&‘ww ﬂlﬂwl'ffriﬂll WWLIVW i *j&[‘-ﬁ Mj[w ' Fl ,l' II|'|I ‘”," f .F’H pea
20 f \\ﬁ | & J:] NIIN' | - |
o (PO e i NW M},mﬂ [T Y
0
-10
-20
0.150 [MHz] 30.000
No. | T | @By | (@) | (@Buv) | @Buv) | (@) | o
1 0.1635 30.75 1048 41.23 6528 |(-2405| QF
2 0.1635 7.80 1048 18.28 5528 |[-37.00| AVG
3 0.2400 2717 1043 37.60 6210 |[-2450| QP
4 0.2400 494 10.43 15.37 5210 |[-36.73| AVG
5 0.3165 28.89 1039 39.28 5080 (-2052| QP
6 0.3165 1425 1039 24 64 4980 (-2516| AVG
7 0.4215 2798 1037 38.35 5742 (1907 QF
8 04215 489 10.37 15.26 4742 |-3216| AVG
9 0.4830 30.59 10.36 40.95 5629 |[-15.34| QP
10 0.4830 8.85 10.36 19.21 46.29 |[-27.08| AVG
11 1.2525 2329 1029 33.58 56.00 (-2242| QP
12 1.2525 397 1029 14.26 4600 (-31.74| AVG
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5.2 Radiated emission

Test Requirement:

FCC Partl5 C Section 15.209

Test Method:

ANSI| C63.10:2013

Test Frequency Range:

30MHz to 6000MHz

Test site: Measurement Distance: 3m
Frequency Detector RBW VBW Value
_ 30MHz-1GHz | Quasi-peak 100KH | 300KH Quasi-peak
Receiver setup: z z
Peak 1MHz 3MHz Peak
Above 1GHz
Peak 1MHz 10Hz Average
521 Limits
Limits of radiated emission measurement
Frequency Class B device Class A device Detector
(MH2z) (at 3m) dBuV/m (at 3m) dBuV/m
30-88 40 49 QP
88-216 43.5 53.5 QP
216-960 46 56.4 QP
960-1000 54 59.5 QP
Above 1000 54 59.5 AV
Above 1000 74 79.5 PK

5.2.2

Test Procedures

The radiated emission tests were performed in the 3 meters.
The EUT was placed on the top of a rotating table 0.8 meters above the ground. The table was
rotated 360 degrees to determine the position of the highest radiation.
The height of the test antenna shall vary between 1m to 4m. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.
If the peak mode measured value compliance with and lower than quasi peak mode limit, the EUT
shall be deemed to meet QP limits and then no additional QP mode measurement performed.

If the peak mode measured value compliance with and lower than average mode limit, the EUT
shall be deemed to meet average limits and then no additional average mode measurement
performed.
For the actual test configuration, please refer to the related item — EUT test photos.

Tel:(86-755) 85259392
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5.2.3 Test Setup

Radiated emission test-up frequency for below 1GHz
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Radiated emission test-up frequency for above 1GHz

Turatable . 3m —

\ EUT

08m| Imtodm

Spectrum
Analyzer

—eee S~

£
Ground Plane A /

Coaxial Cable

5.24 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it).
Test mode Refer to section 2.2 for details and only show the worst case.

We pretest AC 120V and AC 230V, the worst voltage was AC 120V and the data recording in
the report.

5.2.5 Test Result

Level = Reading + Factor
Factor= Antenna Factor + Cable Factor — Preamplifier Factor

Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn
No.103, No.10, Phase |, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China


file://///Nas32f3c3/质量/2006年新版報告格式/2006ReportFormats/ReFoDatabase/Foreign/TestOperationDescriptions(c).doc

ETR

- Page 14 of 18 -

Report No.: ET-22110894E

Below 1GHz
Test mode: Mode 1 Test polarization: Horizontal
Temperature: 22.9°C Humidity: 49%RH
Pressure: 101kPa Test voltage: AC 120V/60Hz

80.0 dBu¥/m

70
1]
HCC Clas3 B 3M |Radidtion
50 ] Ir
I [
40 l T ]
2 4
L‘n rf;" # J‘lit | L B | | ||‘
AT AT e T S
\ T
” T | W
10
0.0
30.000 60 100 [MHz) 500 1000.0
N Frequency | Reading | Factor | Level Limit  |Margin R
O- (MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 302111 56.40 -21.51 3489 4000 |-511 QP
2 38.7518 56.10 -20.76 3534 4000 |-466 | QP
3 69.3568 53.70 -20.55 33.15 4000 |-685| QP
4 191.7450 58.21 -18.55 39.66 4350 |-384 | QP
5 204 2377 56.20 -18.75 3745 4350 |-6.05| QP
6 250.3012 5863 -18.20 40.43 46.00 |-557 | QP
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Test mode: Mode 1 Test polarization:  |Vertical
Temperature: 22.9°C Humidity: 49%RH
Pressure: 101kPa Test voltage: AC 120V/60Hz
80.0 dBu¥/m
70
41}
HCC Class B 3M [Radidtion
50 = !—
| 3 2
40 I - M 8 |
30 1 \J\’Lh‘ ‘U}h’ﬂf i peak
WW Edl
2 b i mmlw MM@W
10
0.0
30.000 60 100 [MHz) 500 1000.0
No Frequency | Reading | Factor | Level Limit |Margin S
' (MHz) (dBuV) | (dB/m) |(dBuV¥/m)|(dBuV/m)| (dB)
1 191.7450 5412 -18.06 36.06 4350 | -744 | QP
2 204 2376 5430 -18.54 35.76 4350 | -774 | QP
3 256.5210 60.67 -18.10 42 57 4600 |-343| QP
4 268 4852 58.01 -18.21 39.80 4600 |-620| QP
5 319.9368 61.04 -18.12 4292 4600 |-308 | QP
6 360 4476 56.17 -16.80 39.37 4600 | -663 | QP
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Above 1GHz
Test mode: Mode 1 Test polarization: Horizontal
Temperature: 22.9°C Humidity: 47%RH
Pressure: 101kPa Test voltage: AC 120V/60Hz
80.0 dBu¥/m

FCC 15 C Radiation|Above 1GHz [PK)

70

60

50

40

3

WW ﬁWW‘”’WM iy 4 peak
10 Wﬁ .
g JWZWMG
W’Wq‘“\-\n‘w
» N\\\ A /’JJJWW JJW
10
0.0
1000.000 MHz) 4000 6000.0
No Frequency | Reading | Factor Level Limit |Margin T
' (MHz) (dBuV) | (dB/m) |(dBu¥/m)|({dBu¥/m)| (dB)
1 1005.390 53.66 -15.51 38.15 7400 |-35.85| peak
2 1005.390 4590 -15.51 3039 5400 |-2361| AVG
3 1246.558 52.55 -15.63 36.92 7400 |-37.08| peak
4 1246.558 42 .96 -15.63 27.33 5400 |-26.67| AVG
5 1441.262 51.92 -15.75 36.17 7400 |-37.83| peak
6 1441.262 3949 -15.75 23.74 5400 |-30.26| AVG
7 2062.401 51.00 -15.79 35.21 7400 |-38.79| peak
8 2062401 38.91 -15.79 2312 5400 |-30.88| AVG
9 4230.695 49.73 -10.68 39.05 7400 |-34.95| peak
10 | 4230.695 3744 -10.68 26.76 5400 |-27.24| AVG
11 4856.567 49.05 -9.82 39.23 7400 |-34.77| peak
12 | 4856.567 35.80 -9.82 2598 5400 |-28.02| AVG
Remark:

Above 6GHz Frequency, was pre-scanned and the result which was 20 dB lower than the limit line per

15.31(0) was not reported.
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Test mode: Mode 1 Test polarization:  |Vertical
Temperature: 22.9°C Humidity: 47%RH
Pressure: 101kPa Test voltage: AC 120V/60Hz

80.0 dBu¥/m

FCC 15 C Radiation|

Above 1GHz [PK]

0

60

50

"’ IWW W S e Rl S T
8
20 M&JM']J WMW J.;W O et e a i O
10
0.0
1000.000 [MHz) 4000 6000.0
No. Frequency | Reading | Factor | Level Limit |Margin S
(MHz) (dBuV) | (dB/m) |(dBuW/m){(dBuV/m)| (dB)
1 1005.390 51.66 -15.51 36.15 7400 |(-37.85| peak
2 1005.390 4182 -15.51 2631 5400 |[-2769| AVG
3 1246 558 5437 -15.63 3874 7400 |-3526| peak
4 1246.558 4523 -15.63 2960 5400 (-2440| AVG
5 1438.682 51.33 -15.74 3559 7400 |(-3841| peak
6 1438.682 3974 -15.74 2400 5400 (-3000| AVG
7 2674 269 51.01 -13.36 3765 7400 |(-36.35| peak
8 2683 869 3839 -13.33 2506 5400 (-2894| AVG
9 4610659 51.88 -10.16 41.72 7400 |(-3228| peak
10 | 4610.659 3934 -10.16 2918 5400 (-2482| AVG
11 5914 609 46 52 -7.35 3917 7400 |(-34.83| peak
12 5914609 3459 -7.35 2724 5400 |(-26.76| AVG

Remark:

Above 6GHz Frequency, was pre-scanned and the result which was 20 dB lower than the limit line per

15.31(0) was not reported.
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6 Test Setup Photo
Reference to the appendix | for details.

7 EUT Constructional Details

Reference to the appendix Il for detalils.
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