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1 TEST SUMMARY

Test Item Section in CFR 47 Result

Antenna requirement 15.203 Pass

Field strength of the fundamental signal 15.231 (b) Pass
Spurious emissions 15.231 (b)/15.209 Pass

20dB Bandwidth 15.231(c) Pass

Dwell time 15.231 (a)(1) Pass

Conducted Emission 15.207 N/A

Remarks:

N/A: The EUT not applicable of the test item.

Pass: The EUT complies with the essential requirements in the standard.
Test according to ANSI C63.4:2014 and ANSI C63.10:2013.
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2 GENERAL INFORMATION
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Applicant Globe Electric Company Inc.
Address 150, Oneida, Montreal, Quebec, Canada, HOR 1A8
Manufacturer Globe Electric Company Inc.
Address 150, Oneida, Montreal, Quebec, Canada, HOR 1A8
Factory Globe Electric Company Inc.
Address 150, Oneida, Montreal, Quebec, Canada, HOR 1A8

3 GENERAL DESCRIPTION OF E.U.T.

Product Name:

LED Color Changing Submersible Light with Remote Control

Model No.:

RF12CRGB

Hardware Version N/A
Software Version N/A
Operation Frequency: 433.92MHz
Channel numbers: 1
Modulation type: ASK

Antenna Type:

PCB antenna

Antenna gain:

0dBi(Provided by customer)

Power supply:

DC 3.0V
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4 TEST ENVIRONMENT
Environment Temperature Voltage
Normal 22°C DC3.0V
S TEST MODE
TEST MODE TEST MODE DESCRIPTION
Transmitting mode Keep the EUT in continuously transmitting mode with modulation.
Remark: Full battery is used during all test
6 MEASUREMENT UNCERTAINTY
Parameter Expanded Uncertainty (Confidence of 95%)
Radiated Emission +4.34dB
Radiated Emission +4.24dB
Radiated Emission +4.68dB
AC Power Line Conducted Emission +3.45dB
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[/ DESCRIPTION OF SUPPORT UNIT
Device Type Manufacturer Model Name Serial No. Remark
N/A N/A N/A N/A N/A

8 LABORATORY LOCATION

All tests were performed at:

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

Building C, No. 107, Shihuan Road, Shiyan Sub-District, Baoan District, Shenzhen,
Guangdong Province, China

Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673

No tests were sub-contracted.
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9 TEST INSTRUMENTSLIST
Test Equipment Of Radiated Spurious Emissions
Equipment Manufacturer Model S/N Cal.Date Cal.Due
Chamber SKET 966 N/A 5/8/2018 5/7/2021
Spectrum R&S FSP40 100817 7/4/2020 7/13/2021
Receiver R&S ESR7 101199 5/7/2020 5/6/2021
broadband 00836
Ant Schwarzbeck VULB9168 o 7/14/2019 7/13/2021
ntenna :
01892
Horn Antenna Schwarzbeck 9120D P:00331 7/14/2019 7/13/2021
Amplifier SKET LNPA-0118-45 N/A 71412020 7/3/2021
EMI software EZ EZ-EMC N/A N/A N/A
Loop antenna SCHNARZBECK | FMZB1519B 00102 2/14/2019 2/13/2021
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10 ANTENNA REQUIREMENT

Standard requirement: FCC Part15 C Section 15.203

15.203 requirement:
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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

E.U.T Antenna:

The EUT make use of an PCB antenna, The typical gain of the antenna is 0.0dBi.
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11 RADIATED EMISSION

Test Requirement: FCC Partl5 C Section 15.231(b) and 15.209
Test Method: ANSI C63.4:2014
TestFrequencyRange: 30MHz to 5000MHz
Test site: Measurement Distance: 3m(Semi-Anechoic Chamber)
Receiver setup: Frequency Detector RBW VBW Remark
30MHz-1GHz Quasi-peak 120kHz 300kHz Quasi-peak Value
Above 1GHz Peak 1MHz 3MHz Peak Value
Limit: Frequency Limit (dBuV/m @3m) Remark
(Field strength of the 80.8 Average Value
fundamental signal) 433.92 MHz 1008 Peak Value
Limit: Frequency Limit (dBuV/m @3m) Remark
(Spurious Emissions) 30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHg 74.0 Peak Value

Or The maximum permitted unwanted emission level is 20 dB below
themaximum permitted fundamental level whichever limit permits higher
field strength.

Test Procedure: a. The EUT was placed on the top of a rotating table 0.8m(below 1GHz)
/1.5m(above 1GHz) above the ground at a 3 meter chamber. The
table was rotated 360 degrees to determine the position of the highest
radiation.

b. The EUT was set 3 meters away from the interference-receiving
antenna, whichwas mounted on the top of a variable-height antenna
tower.

c. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make
the measurement.

d. For each suspected emission, the EUT was arranged to its worst case
and thenthe antenna was tuned to heights from 1 meter to 4 meters
and the rotatabletable was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and
SpecifiedBandwidth with Maximum Hold Mode.

f.  If the emission level of the EUT in peak mode was 10dB lower than
the limitspecified, then testing could be stopped and the peak values
of the EUT wouldbe reported. Otherwise the emissions that did not
have 10dB margin would bere-tested one by one using peak, quasi-
peak or average method as specified andthen reported in a data
sheet.
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Test setup: Below 1GHz
[ ——=]
Antenna Tower
----» 3m <.J: ........ Search
EUT V { ,/ Antenna

4m /
RF Test

‘? —_ L Receiver
v !

: I
Tum 0_;m : Im \
Table A A DE H
i - [{]=]
1

i P [ ]
S ST

Ground Plane

Above 1GHz

Haom Antenna Antenna Tower

}—

Ground Reference Plane
Test Receiver 41 ¢ — Controller

(Tumtable)

Test Instruments: Refer to section 5.7 for details
Test mode: Refer to section 5.3 for details
Test results: Pass
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11.1 FIELD STRENGTH OF THE FUNDAMENTAL SIGNAL
Peak value
Correct o -
Frequency Read Level Facor Level Limit Line | Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)
433.92 44.48 28.15 72.63 100.80 -28.17 Vertical
433.92 44.71 28.15 72.86 100.80 -27.94 Horizontoal
Average value
Frequency Level Limit Line | Over Limit o
(MH2) Peak value Duty cycle factor (dBuv/m) (dBuv/m) (dB) Polarization
433.92 72.63 -7.39 65.24 80.80 -15.56 Vertical
433.92 72.86 -7.39 65.47 80.80 -15.33 Horizontoal
Average value = Peak value + Duty Cycle Factor
Calculate Formula: Duty cycle factor = 20log(Duty cycle)
Duty cycle = on time/ period
T on time =1.24ms*15+0.36ms*10=22.2(ms)
T period =52.00(ms)
Test data: Duty cycle =42.69%
Duty cycle factor = 20log(Duty cycle) = -7.39
Test data:
T period T on time slot-1:
@ o RBW 1 MHZ ®
= (2]
o bk Hl i b LA, ke M WJ u e ngu\p '-J\! gl

Date: 9.FEB.2021 14:24:22

Date: 9.FEB.2021

14:22:32
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Ref 27 aBm

T on time slot-2:

REBW 1 MHz
«VBW 1 MHz

«Att 30 dB SWT 20 ms

e
—a /3!
Date: 9.FEB.2021 14:27:44
Horizontoal
Radiated Emission Measurement

File RE Data #1 Dabe: 2021/2/0 Time: T 7 12:02:33

300 dBwAm

an

1

n

60

50

an

an

n

mno

A32.000 43240 432,80 43320 433.60 434.00 434.40 434.80 43520 A36.00  MHz
Site Polarization: Horizontal Temperature:
Limit: Power: Humidity: %
EUT: Remuote Control Distance: 3m
M/N: RF12CRGE
Mode: TX mode
Note:

Reading Comect Measure- Antenna Table
No. Mk.  Freq. Level  Factor ment  Limit  Over Height Degree
MHz dBu\ dB dBulim dBulim dB Detector cm degrez  Comment
1 * 4339160 4471 28.15 72.86 peak
Vertical
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Radiated Emission Measurement

Fi= RE Data #2 Date: 20211270 & Time: 7 12:04:11

00 dRuNAm

an

1

0

&0

50

an

an

20

i

432.000 432.40 432.80 433.20 433.60 434.00 434.40 434.80 43520 436.00 MHz
Site Polanzation:  Vertzical Temperature:
Limit: Power: Humidity: %
EUT: Remote Control Distance: 3m
M/N: RF12CRGE
Mode: TX mode
Mote:

Reading Comect Measure- Antenna  Table
MNo. Mk. Freq  Level Factor ment Limit Over Height Degree
MHz dBul dBulm dBuVim dB Detector cm degree  Comment

1 * 4330160 4448 28.15 T2.63 peak
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11.2 SPURIOUS EMISSIONS
Below 1G
Horizontal
Radiated Emission Measurement
Fi= RE Data #3 Diate: 2021/2/8 5 Time: 12:08:50
BOD  dBuAm
T
&0 3
50
[ |
40
-
an
20
n
0o
30. B0 40 a0 60 7O B0 [MHz) amo Eluli] S00 600 700 'II'.IIIIJ._IIIJ
Site Polarization: Horizontal Temperature:
Limit: FCC Part15 Class B Power: Humidity: %
EUT: Remate Control Distance: 3m
M/N: RF12CRGB
Mode: TX mode
Note:
Reading Comect Measure- Antenna Table
No. Mk.  Freq. Level Factor  ment Limit Owver Height Degres
MHz dBul dB dBu\im dBuim dB Dietector cm degree  Comment
1 * BAR91301 2367 3532 5309 4600 1299 peak
No. | Frequency | Reading | Correct | Duty cycle factor Result Limit Margin | Remark
(MHz) (dBuVv) | dB/m (dBuV/m) | (dBuV/m) | (dB)
1 869.1301 23.67 35.32 N/A 58.99 80.8 -21.81 peak
2 869.1301 / / -7.39 51.60 60.8 -9.2 Ave

BlueAsia of Technical Services(Shenzhen) Co., Ltd
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Vertical

Radiated Emission Measurement

Fie:RE Diata #4 Diatec 20217270 & Tirne: 12:10:37
200 dBuMSm

0

1]
h
FOC Pam1h Clazz B

: (

40 I

I ‘M%WWM

0o
30000 40 i 60 70 BO [MHz) a0m A0 SO0 600 Jo0 'II][IJ._[II]
Site Polarization: Vertical Temperature:
Limit: FCC Pari15 Class B Power. Humidity: %
EUT: Remate Control Distance: 3m
M/N: RF12CRGB
Mode: TX mode
Note:
Reading Comect Measure- Antenna  Table
No. Mk, Freq. Level  Factor ment  Limit  Over Height Degree
MHz dBu dB dBulm dBufm dB Detector cm degree  Comment

1 * 8691302 2339 3532 5871 4600 1271 peak

No. Frequency | Reading | Correct Duty Result Limit Margin
cycle Remark
(MHz) (dBuV) dB/m factor | (dBuVv/m) | (dBuV/m) (dB)
1 869.1302 23.39 35.32 N/A 58.71 80.8 -22.09 peak
2 869.1302 / / -7.39 51.32 60.8 -9.48 Ave
Remark:

1. Final Level =Receiver Read level +Correct factor
2. Correct factor = Antenna Factor + Cable Loss — Preamplifier Factor
3. Average value = Peak value + Duty Cycle Factor
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Above 1GHz
Horizontal
Radiated Emission Measurement
File .RE Dista =5 Dater 20217278 Time: 4+ 22551
0.0 dBuM m
FIC Patl [PK]
Ll
b
B
&0 1 4
3 g E FIO Paill5 (AY]
50
“ k1 i
£
20
1
0o
1000000 1S0000 200000 2500.00 300000 J500.00 400000 450000 500000 EOO0.00 Mz
Site Polarization: Horizontal Temperaturs:
Limit: FCC Part15 (PK) Power: Hurridity: %
EUT: Remote Control Distance: 3m
M/M: RF12CRGB
Maode: TX mode
Mote:
Reading Comect Measure- Antenna Table
Mo. Mk.  Freq. Level Factor ment Limit ~ Ower Height Degres
MH= dBuV dB dBuVim dBu\/m dB Drtector cm degree Comment
1 1300000 77.04 -19.03 58.01 7400 -15.99 peak
2 1735000 7564 -20.71 5793 7400 -16.07 peak
3 2165000 7793 -19.02 5891 7400 -1509 peak
4 * 2605000 B4.33 -17.64 66.69 740D T3 peak
5 3040000 TIT2 -16.09 57.63 7400 -16.37 peak
6 3475000 7581 -15.91 59.90 7400 -1410 peak
No. | Frequency | Reading Correct Duty cycle Result Limit Margin | Remark
factor factor
(MHz) (dBuv) dB (dBuV/m) | (dBuV/m) | (dB)
1 2605.000 84.33 -17.64 N/A 66.69 80.8 -14.11 Peak
2 2605.000 / / -7.39 59.30 60.8 -1.5 Ave
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Vertical
Radiated Emission Measureament
File :RE Diztz 4 Dates 20217278 Time: 4 2237147
00 dBuvim
FOC Part15 [PK]
ki
g '
&0 :!L a I
Al J‘.'."L 1I|L"J’N | ‘LMMW
30
20
10
oo
1000000 150000 200000  Z50000  J000.00  JS0000 400000 450000 SO00.00 E000.00 MHz
Site Polarization: Vertical Termperature:
Limit: FCC Part15 (PK) Power: Hurridity: %
EUT: Remote Control Distance: 3m
MIN: RF12CRGB
Mode: TX mode
Mote:
Reading Comect Measure- Antenna  Table
Mo. Mk.  Freq. Level Factaor ment Limit  Cwer Height Degres
MHz dBu dB dBuVim dBulim dB Distechor om degree  Comment
1 1300000 7845 -19.03 09.42 7400 -1458 peak
2 * 1735000 8490 -20.71 B4.19 74.00 581 peak
3 2970000 VE.11 -19.01 57.10 7400 -16.90 peak
4 2605000 B0.24 -17.64 62.60 7400 -11.40 peak
5 3040000 BT -16.09 51.22 7400 -2278 peak
] 3470000 B7EY -15.91 51.76 7400 -2224 peak
No. | Frequency | Reading Correct Duty cycle Result Limit Margin | Remark
factor factor
(MHz) (dBuV) dB (dBuV/m) | (dBuV/m) | (dB)
1 1735.000 84.90 -20.71 N/A 64.19 80.8 -16.61 Peak
2 1735.000 / / -7.39 56.80 60.8 -4.00 Ave
3 2605.00 80.24 -17.64 N/A 62.60 80.8 -18.20 Peak
4 2605.00 / / -7.39 55.21 60.8 -5.59 Ave
Remark:

1. Final Level =Receiver Read level +Correct factor
2. Correct factor = Antenna Factor + Cable Loss — Preamplifier Factor
3. Average value = Peak value + Duty Cycle Factor
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Test Requirement:

FCC Part15 C Section 15.231 (c)

Test Method:

ANSI C63.4:2014

Receiver setup:

RBW=30kHz, VBW=100kHz, detector: Peak

Limit:

The bandwidth of the emission shall be no wider than 0.25% of the center
frequency for devices operating above 70 MHz and below 900 MHz. For
devices operating above 900 MHz, the emission shall be no wider than
0.5% of the center frequency. Bandwidth is determined at the points 20
dB down from the modulated carrier.

Test Procedure:

1. According to the follow Test-setup, keep the relative position between
the artificial antenna and the EUT.

2. Setthe EUT to proper test channel.

3. Max hold the radiated emissions, mark the peak power frequency
point and the -20dB upper and lower frequency points.

4. Read 20dB bandwidth.

Test setup:

Spectrum Analyzer

e Y o o
f“‘-\ o i o
s o |

— oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 5.7 for details

Test mode:

Refer to section 5.3 for details

Test results:

Passed

Measurement Data

20dB bandwidth (MHz)

Limit (MHZz) Results

0.154

1.0848 Passed

Note: Limit= Fundamental frequencyx0.25%=433.92x0.25%=1.0848MHz

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com
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Test plot as follows:
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*RBW 30 kHz Delta [T1
*VBW 100 kHz 0.36 dB
Ref 27 dBm ~Att 30 dB *SWT 2.5 ms 154.000000000 kHz
Offget 20 |4dB larke T1 |
| >0 -3 64 dBm
saaooopoo muz|IEM
¢
-
e
| -10
D1 —-18.|62 dBm
| -20
L.-30 / \ 3DE
1 f
qi o]
L-60
L-70

Center 433.92 MHz

Date: 22.FEB.2021

100 kHz/ Span 1 MHz

15:00:51
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13 DURATION TIME
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Test Requirement:

FCC Partl5 C Section 15.231 (a) (1)

Test Method:

ANSI| C63.4:2014

Receiver setup:

RBW=100kHz, VBW=300kHz, span=0Hz, detector: Peak

Limit:

Not more than 5 seconds

Test mode:

Transmitting mode

Test Procedure:

Test setup:

1. According to the follow Test-setup, keep the relative position between
the artificial antenna and the EUT.
2. Setthe EUT to proper test channel.
3. Single scan the transmission, and read the transmission time.
Spectrum Analyzer
e s Y |
Ya e o o
e o o
== E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 5.7 for details

Test mode: Refer to section 5.3 for details
Test results: Passed
Measurement Data
Duration time (second) Limit (second) Result
0.32 <5.0 Pass
Test plot as follows:
=
== .
s bl Sdlom e e isngaal, u Rk firfo A,

Center

500 ms/
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP

Radiated Emission(below 1G)

o

I

Radiated Emission(above 1G

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com



EET{BLUE ASIA Report No. : BLA-EMC-202101-A8801
Page 23 of 28

APPENDIX B: PHOTOGRAPHS OF EUT
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--—-END OF REPORT----

The test report is effective only with both signature and specialized stamp, The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of BlueAsia, this report can’t be
reproduced except in full.
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