PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

FCC TEST REPORT
FCC ID:OXGAL66RGM

Product . Garden Laser Projector Green and Red Moving
Model Name : AL66RGM

Brand . show

Report No. : PTC-DQ-01170302401E-FCO01

Prepared for

Willis Electric CO.,Ltd.

No0.504-1, Chung-Hua Road, Sec.4 Hsin Chu,Taiwan

Prepared by

DongGuan Precise Testing Service Co.,Ltd.
Building D, Baoding Technology Park, Guangming Road 2, Guangming Community

Dongcheng District, Dongguan, Guangdong, China

Page 1 of 26



PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

TEST RESULT CERTIFICATION

Applicant’s name . Willis Electric CO.,Ltd.

Address . No0.504-1, Chung-Hua Road, Sec.4 Hsin Chu,Taiwan
Manufacture's name :  Kupoint (DongGuan) Electric Co., Ltd

Address :  Huai De Industrial Humen Town Dong Guan City Guang Dong

Provience, China

Product name . Garden Laser Projector Green and Red Moving
Model name . AL66RGM

Standards . FCC CFRA47 Part 15 B, Part 15.111

Test procedure :  ANSI C63.4:2014

Test Date : Mar.18, 2017 ~ May.25, 2017

Date of Issue : May.25, 2017

Test Result . Pass

This device described above has been tested by PTC, and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements. And it is applicable
only to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of PTC, this

document may be altered or revised by PTC, personal only, and shall be noted in the revision
of the document.

Testing Engineer @4
August Qiu Aﬁ”&f- l
Authorized Signatory

| 4
Chris Du
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PRECISE TESTING
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

2 Test Summary

Test procedures according to the technical standards:

EMISSION
Standard Iltem Result Remarks
Conducted Emission PASS Meet Class B limit
FCC 47 CFR Part 15 Subpart B
Radiated Emission PASS Meet Class B limit
Part 15.111 PASS Pass
NOTE:

(1) ” N/A” denotes test is not applicable in this Test Report
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PRECISE TESTING

Report No

3 General Information

3.1 General Description of E.U.T.

Product Name
Model Name

Model Description
Receiving frequency

Receiving modulation
Antenna installation:

Antenna Gain:

Power supply

Hardware Version

Software Version

Garden Laser Projector Green and Red Moving

AL66RGM

433.92MHz

ASK

Integrated Antenna

-0.25dBi

Input: AC120V, 50/60Hz 0.6A

AL66RGM _V4

AL66RGM_V10

.. PTC-DQ-01170302401E-FCO01
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

3.2 Test Mode

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

During the test, the engineering test program was provide and enabled to make EUT in receiver 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.

Pretest Mode Description
Receiving

Mode 1

For Radiated Emission

Final Test Mode Description

Mode 1 Receiving

For Conducted Emission

Final Test Mode Description
Mode 1 Receiving
3.3 Test Site

Dongguan Precise Testing Service Co., Ltd.

Building D,Baoding Technology Park,Guangming Road2, Dongcheng District, Dongguan,
Guangdong, China, Dongguan, 523129 China

FCC Registration Number: 371540
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PRECISE TESTING

4 Equipment During Test

4.1 Equipments List
Note: The temporary antenna connector is soldered on the PCB board in order to perform

conducted tests and this temporary antenna connector is listed in the equipment list.

Report No.: PTC-DQ-01170302401E-FCO01

Radiated Emissions

Kind of Manufactur . Last Calibrated | Calibration
Item . Type No. Serial No. o : :
Equipment er calibration until period
1 EMITest  |Rohde&Sch| o 101417  |July 15, 2016 |July 14, 2017| 1 year
Receiver warz
2 EMC Analyzer Agilent E4407B [(MY45109572|Aug.04, 2016 |Aug.03, 2017 1 year
Trilog
3 Broadband SC:%QRZ VULB9160 | 9160-3355 |July 15, 2016 |July 14, 2017| 1 year
Antenna
4 Amplifier EM EM-30180 060538  |July 15, 2016|July 14, 2017| 1 year
SCHWARZ | BBHA9120 9120D-
5 Horn Antenna BECK D 1246 July 15, 2016 |July 14, 2017| 1 year
SCHWARZ 9130D-
6 Loop Antenna BECK FMZB1516 1243 July 15, 2016 {July 14, 2017| 1 year
7 | SmAnechoic | penavy| 966 PTC-002 |[June 6, 2016 |June 5, 2017 | 1 year
Chamber
Coaxial
8 Cable(below LARGE CALB1 - July 15, 2016 {July 14, 2017| 1 year
1GHz)
Coaxial
9 Cable(above LARGE CALB2 - July 15, 2016 |July 14, 2017| 1 year
1GHz)
Conducted Emissions
Kind of Manufactur . Last Calibrated | Calibration
ltem . Type No. Serial No. ; . X .
Equipment er calibration until period
1 E'V” Test R&S ESCI 101155  |July 15, 2016|July 14, 2017| 1 year
eceiver
2 LISN SCE';;’;’:QRZ NSLK 8128| 8128-289 |July 15, 2016|July 14, 2017| 1 year
3 Cable LARGE RF300 - July 15, 2016|July 14, 2017 1 year

Note : Adapter information
Model:K12F120100U

Input:120V-50/60Hz 0.35A
Output:12V-1A
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

4.2 Measurement Uncertainty

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10°
Bandwidth +15x10°
Time +2%

Duty Cycle +2%
Temperature +1°C
Humidity +5%

DC and low frequency voltages +3%
Conducted Emissions (150kHz~30MHz) +3.64dB
Radiated Emission(30MHz~1GHz) +5.03dB
Radiated Emission(1GHz~25GHz) +4.74dB
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PRECISE TESTING

5 Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:
Class/Severity:

Limit:

Detector:

5.1 E.U.T. Operation
Operating Environment :

Temperature:
Humidity:
Atmospheric Pressure:

EUT Operation :

5.2 EUT Setup

Report No.: PTC-DQ-01170302401E-FC01

FCC CFR 47 Part 15 Section 15.107
ANSI C63.4:2014

PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz
56 dBuV between 0.5MHz & 5MHz

60 dBpV between 5MHz & 30MHz

Peak for pre-scan(9kHz Resolution Bandwidth)

25.5°C
51 % RH
101.2kPa

Receiver mode
Input: AC 120V 60Hz

The conducted emission tests were performed using the setup accordance with the ANSI C63.4:2014.

Receiver — PC System

1
:50Q Terminator =
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

5.3 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.

Remark: emission level= AMN factor+ Cable Loss +Receiver reading

5.4 Conducted Emission Test Result
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PRECISE TESTING

10 ﬂte-.-el (dBuV)

Report No

.. PTC-DQ-01170302401E-FCO01

Date: 2017-03-22

90
g0
70

ﬁﬂ\\

CLASS B QP

CLASS B AV

A5 .2 5 1 2 5 10
Fir ncy (MH
Trace: aquancy | z)

Remark:

1. All readings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )—Limit

Cable  AMN  Recerer Emission Cver
Mo Freqg Loss  Factor Reading Lewvel Lirnit Lirnit Femark
kAHz dB dB dBuy dBuy dBuy dB
1. 0150 1060 0RO 1371 a0.81 ERO0 -25.09 Awerage
2. 0162 10.60 060 39.73 50.583 BR.91 -14.598 aF
3 0162 10,60 0EBO 19.80 31.00 BR324 -24.34 Awerage
4. 0162 10.60 060 38.80 50.00 B5.34 -15.34 aF
b 0.206 1061 060 12492 2413 E336  -29.23 Awerage
B 0206 1061 0RO 3492 4613 F3i3p  -17.23 arF
7. 0.230 1062 060 962 20.84 R2d44  -31E0 Awerage
g 0230 1062 0B0O 3062 41.84 6244  -20.60 arP
9 0.2a49 1063 0RO 5493 2110 R0R4  -29.38 Awerage
10. 0.289 10.63 0.60 28.93 4016 B0R4  -20.38 aF
11. 0435 10.64 0.E0 1495 2614 4715 -20.96 Awerage
12. 0.435 10.64 0.60 23.95 3519 5715 -21.9E8 aF
L
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PRECISE TESTING

100

Level (dBuV)

Report No.: PTC-DQ-01170302401E-FC01

Date: 2017-03-22

a0
20
7o
&0
50
40
30

10

20

CLASSBQP

CLASS B AV

“H f""“--,.-n,a-h Lty g

At ) |} JI,'.,i-'-”"ﬂ‘Il“H

Trace;

Remark:
1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor )—Limit

o0 M L

1 2 10
Frequency (MHZ)
Cable  AMMN  Receiver Emission Cryer

Freq Loss  Factor Reading Lewel Limnit Lirmnit Femark
hHz dB dB dBuy dBuv  dBuY dB
0162 1060 0kO 18.43 2963 Bh34  -2571 Awerage
0162 1060 0OkO 3843 4963 Gh34  -1571 aF
0.186 1061 0.60 1712 2833 h420  -25.87 Awarage
0186 1061 0.60 3612 47 33 6420 -16.87 aF
0211 1061 0.60 1513 26.34 5318 -26.84 Anarage
n.21 1081 .60 3313 4434 E318 1554 oF
n.230 1062  0&0 10.24 21.46 f244  -30.93 Avarage
n.230 1062  0&0 30.24 41,46 G244 -20.93 QF
0.262 1062  0k0 8.81 20.03 B1.38  -31.3% Average
0.262 1062  0k0 278 39.03 B1.38 -22.35 aF
0.406 1064  0k0O 15.48 26.72 4773 210 Awerage
0.406 1064  0k0 2548 3672 5773 210 aF

20 30
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

6 Radiated Spurious Emissions

Test Requirement: :  FCC CFRA47 Part 15 Section 15.109
Test Method: . ANSI C63.4:2014
Test Result: . PASS
Measurement Distance: : 3m
Limit: . See the follow table
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uVv/m uVv/m dBuV/m
(m)
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log?*°FkH2) 4 g0
0.490 ~ 1.705 24000/F(kHz) 30 100 * 24000/F(kHz) 20log®42%FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log“*®
88 ~ 216 150 3 150 20log"*”
216 ~ 960 200 3 200 20log®?®
Above 960 500 3 500 20log®%

6.1 EUT Operation

Operating Environment :

Temperature: . 235°C
Humidity: . 51.1%RH
Atmospheric Pressure: - 101.2kPa

Receiver mode

EUT Operation :
Input: AC 120V 60Hz
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

6.2 Test Setup
The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site

The test setup for emission measurement below 30MHz.

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

Turn Table

| sisen || Analizer ety
Sysim Neiverk

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

=
>
>
: |€--mmmmm e e T -
>
>
<
-
>

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

Turn Table

System Analyzer Network
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

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

| e
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PRECISE TESTING

Report No.: PTC-DQ-01170302401E-FC01

6.3 Spectrum Analyzer Setup

Below 30MHz

30MHz ~ 1GHz

Above 1GHz

SWEEP SPEEA....cci it Auto
IF Bandwidth..........ccooeviiiiiiiiiiice e, 10kHz
Video Bandwidth ...........cccoeieiiiiiiiiiniiee 10kHz
Resolution Bandwidth ............cccccooiiiiiennnnn. 10kHz
SWEEP SPEEA.....co i Auto
(D] (<101 (o] ST PR PP UPPPPRPTPRPRPRR PK
Resolution Bandwidth ..........c.cccoocveiiiiinenne 100kHz
Video Bandwidth ... 300kHz
SWEEP SPEEU......uvvivieiiiiiiiiiiiniiieieiernreraraeerarnens Auto
DELECION ... it PK
Resolution Bandwidth .............cccccooviiiinnnnnn. 1MHz
Video Bandwidth .........cccoceeeiiiiiiiiee e, 3MHz
(DS (=Tox (o] TR PP Ave.
Resolution Bandwidth .............ccccoovviiiiinnnnn.n. 1MHz
Video Bandwidth ... 10Hz
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

6.4 Test Procedure
1. The EUT is placed on a turntable, which is 0.8m above ground plane

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

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions. The spectrum was investigated from the lowest radio frequency signal generated
in the device, without going below 9 kHz, up to the tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower. In the frequency above 1GHz, Place the measurement
antenna 3m away from the EUT for each area of the EUT determined to be a source of emissions at
the specified measurement distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization oriented for maximum response.
The measurement antenna elevation for maximum emissions shall be restricted to a range of heights
of from 1 m to 4 m above the ground or reference ground plane.

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

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

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 X position. So the data shown was the X position only.
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PRECISE TESTING

6.5 TEST RESULTS

(Radiated Emission<30MHz (9KHz-30MHz, H-field))

Report No.: PTC-DQ-01170302401E-FCO01

Temperature: 20 °C Relative Humidtity: 48%
Pressure: 1010 hPa Polarization: -
Test Mode: Mode 1
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- -- -- -- PASS
-- -- -- -- PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB below
the permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuV) + distance extrapolation factor.
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Report No.: PTC-DQ-01170302401E-FCO01

H
El:.'l' evel (dBuV/m) Date: 2017-03-21
70
G0
Part 156 CLASS B
50

30 50

Remark:

100 200 00 1000
Frequency (MHz)

1. All readings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )—Limit

ANT  Receiver Preamp Emission Over
Factor Reading Factor Level Lirnit Limit Femark
dB/m  dBuV¥ dB dBuv/m dBuvim dB

Cable
MNo. Freq Loss
MHz db
1. 31.180 1.09
2. 60.704 1.69
3. 80.927 1.95
4 88.652 2.04
5. 155910 255
B. 173.814 2.65

1323 46.40 29.98 3074 40.00 -9.26 apF
1212 45 47 j0.2z2 29.06 40,00 -10.94 QFP
8.75 5352 30.32 33.90 40.00 -6.10 QP
9.14 46.04 30.35 26.87 4350  -16.63 ap
13.89 4511 3054 31.01 4350 -12.49 aP
12.98 3b.22 3058 21.27 4350 -2223 aP
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01
V
Hnlevel (dBuV/m) Date: 2017-03-21
70
60
Part 158 CLASS B
50

30 50 100 200 500 1000
Frequency (MHz)

Remark:

1. All readings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )—Limit

Cable ANT Receiver Preamp Emission Cher
No. Freq Loss Factor Reading Factor Lewvel Lirnit Limit

Remark
hMHz dB dB/m dBuy dB dBuv/m dBuv/m dB

775493 1.92 9.29 49.78 30.30 30.69 40.00 -9.31 QP
80.644 1.95 8.76 5469 3031 35.09 40.00 -4 QP
87.418 2.0z 8.98 54.92 3034 3558 40.00  -442 QP
119.856 231 1202 45.31 3045 2919 4350 1431 QP
150538 252 1390 45.1 3053 30.90 4350 12,60 QP
212.270 283 1062 40.62 30.65 23.42 4350  -20.08 QP
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

Above 1GHz
Freq. Ant. Pol Peak AV Ant./CL Peak AV Peak AV
Actual Fs
(MHz) HIV Reading | Reading CF Limit Limit margin margin
Peak AV
(dBuV) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
(dBuVv/m) | (dBuV/m)

1097.22 H 57.35 41.37 5.15 62.5 46.52 74 54 -11.5 -7.48
2866.4 H 52.75 38.21 9.45 62.2 47.66 74 54 -11.8 -6.34
N/A

1069.22 \% 52.16 37.57 5.15 57.31 42.72 74 54 -16.69 -11.28

2896.40 \ 49.33 32.19 9.45 58.78 41.64 74 54 -15.22 -12.36
N/A

Notes:

1. Measuring frequencies from 1 GHz to 6GHz.

2. Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode of the emission shown in Actual FS column.

3. The frequency that above 3GHz is mainly from the environment noise.
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

7 15.111(a) Required
7.1 APPLIED PROCEDURES/LIMIT

The antenna conducted power of the receiver as defined in §15.111 shall not exceed the
values given in the following tables.

Frequency Range 9 KHz to 2.5GHz

Limit 2.0 nW (-57 dBm)

7.2 MEASURING PROCEDURES

1. The receiver antenna terminal connected to a spectrum analyzer.

2. The test data of the worst case condition (mode 1) was reported on the following Data page.

7.3 TEST CONFIGURATION

EUT Spectrum Analyzer
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

7.4 Test Result

Conducted Measurement (9 KHz to 150 KHz)

Agilent Spectrum Analyzer - Swept SA

L RF ALIGN AUTO PMMay24, 2017 [ |
Marker 1 9.542877 kHz | Avy Type: Log-Pwr ace[| - 3.55| eakSearch
- Wi Trig: Free Run Avg|Hold:>100/100 TrPE|M
PREAMP eimtae 7 pttan: 6 4B DET|F HN R
Mkr1 9.543 kHz NextPeak
1L%gdstdiv Ref <10.00 dBm -93.059 dBm
£0.0 Next Pk Rightj|
-57.00 ciBm|
-60.0
Next Pk Leftjj
-70o0
-800
Marker Delta
-800
-100 =
Mkr—CF
-10
e Mkr—Ref Lvil
-130
More|
Start 9.00 kHz Stop 150.00 kHz 10f2
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 136 ms (20000 pts)
MSG 'STATUS

Conducted Measurement (150 KHz to 30 MHz)

Agilent Spectrum Analyzer - Swept SA

L RF S0 AC SEMNSEINT ALIGHN AUTO D7:35:08 PMMay24, 2017 | |
Marker 1 150.000000 kHz | Avg Type: Log-Pwr TRACE[ - 2456 Peak Search
n Trig: Free Run Avg|Hold:>100/100 TVPE|M
PREAMP oot o & tten:6 B DET|F T
Mkr1 150.0 kHz NextPeak
1L%gB!div Ref -40.00 dBm -95.499 dBm
-50.0 Next Pk Right{l
-57.00 ¢Bm|
500
Next Pk Left|
-70.0
-80.0
Marker Deltal
-90.0
2
-100
MKr—CF|
110 |2 ok Ll | »
- Mkr—RefLvll
430
More|
Start 150 kHz Stop 30.00 MHz 10f2
#Res BW 10 kHz #/BW 30 kHz Sweep 285 ms (20000 pts)
MSG STATUS
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PRECISE TESTING Report No.: PTC-DQ-01170302401E-FCO01

Conducted Measurement (30 MHz to 1 GHz)

Agilent Spectrum Analyzer - Swept SA

L RF S0Q  AC SENSEINT ALIGN AUTO 07:42:11 PM May 24, 2017
Marker 1 222.021101055 MHz | Avg Type: Log-Pwr mece[l - s.5e| FeakSearch
n Trig: Free Run Avg|Hold: 86i100 TrPE|M
PREAMP sy ™ Attan:6 4B DET|F HN R
Mkr1 222,02 MHz NextPeak
1L%gdstdiv Ref <10.00 dBm -97.670 dBm
£0.0 Next Pk Rightj|
-57.00 ciBm|
600
Next Pk Leftjj
700
800
Marker Delta
00
-100 L) * .y b .
Mkr—CF

-10

-120

Mkr—RefLvlj

-130

More
Start 30.0 MHz Stop 1.0000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 93.3 ms (20000 pts)
MSG ISTATUS

Conducted Measurement (1 GHz to 2 GHz)

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SENSEINT ALIGN AUTO 11:58:58 AMMay 25,2017 [ . |
Marker 1 2.465048252413 GHz | Avg Type: Log-Pwr wmace, s156| FeakSearch
PHO: Fast 50 Trig: Free Run Avg|Hold:>100i100 TPE(M
PREAMP IFGain:Low BAtten: 10 dB DeT|P MR NK K
Mkr1 2.465 05 GHz NextPeak
19gaiclv__Ref -20.00 dBm -80.349 dBm
Ll Next Pk Right]|
-40.0
Next Pk Leftjj
-50.0
-S7.00 ¢Bm)|
-&0.0
Marker Delta
-70.0
80.0 .
Mkr—CF|
-80.0
1 Mkr—RefLvl|
-110
More
Start 1.0000 GHz Stop 2.5000 GHz 10of2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.67 ms (20000 pts)
MSG STATUS
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8 Test Setup

Spurious Emissions
From 30MHz-1000MHz

PN - - - - 7

Above 1GHz
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Conducted Emissions

s THE END REPORT* ek
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