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Report number :  EED32H000022-1

Date :  Feb. 10,2015
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Test Standards Results
D} 47 CFR FCC Part 15 Subpart C 15.247: 2014 PASS

Prepared for:
Shenzhen Jiawei Photovoltaic Lighting Co., Ltd.
No. 1,2,3,4, Xinfa Industry Zone, Central Community, Pingdi Road,
Longgang District, Shenzhen City, Guangdong Province, P.R.China
Prepared by:
Centre Testing International (Shenzhen) Corporation
Hongwei Industrial Zone, 70 Area, Bao’an District,
Shenzhen, Guangdong, China
TEL: +86-755-3368 3668
FAX: +86-755-3368 3385

Tested  by: kevin  Yamy Reviewed by: S S
x’f‘ﬁ“‘ 7 Date: Feb. 10, 2015
Jlmmy Li

Lab manager Check No.: 1996250344




CTI

Report No. : EED32H000022-1 Page 2 of 54

TABLE OF CONTENTS

Description Page
1. CERTIFICATION INFORMATION ....cuiiiiieermrenrmsrnnssessmsrenssassnsssmssmsssnssnssanssnssnssenssnssnns 4
2. TEST SUNMMARY ....cuiuiiieuitereieasresressenssessenssassassnssassesssnssmsssnssmssmssenssassesssnssessenssassnssen 4
3. MEASUREMENT UNCERTAINTY .ouiciiiieiriirearmrsssensresrenssassasssnssnssenssassenssnssessenssassensen 5
4., PRODUCT INFORMATION ......ctuiiiiiiteiecesrmsrmsnsessassassasessassassnssnsnssassnssnsessansnssnssnsnnsnns 5
5. SYSTEM TEST CONFIGURATION .....coiuiiiiiiiiieiereensemssnsensessassassnsessassassnssnssnsnssnssnssnsen 6
6. TEST EQUIPIMENT LIST ...ocuieieieiiimiasenresressassnsessassassnssnsassassnssnsessassassnssssessnssnssnsensnnsns 6
7. SUPPORT EQUIPIMENT LIST ..eciiiiiiiieiiiieeesessessmssmssnsassnssassnsessassassnssnsessassnssnssnsansen 6
8. 6DB BANDWIDTH MEASUREMENT .....ccooiiiiiiieiiceeeesesessnssmssmssasensassansassnsansassnssnssnsen 7
81. JLIMERS ..................... L. &%\ AN L AN . 7
8.2. BLOCKDIAGRAM OF TEST SETUP ..o 7
8.3.  TEST PROCEDURE ... .o e, 7
B4, TEST RESULT .o, 7
9. POWER SPECTRAL DENSITY .euieiiimiiieiirisaressessassassasessassassassnssssassassassnssnsassnssnnsns 13
0 . L IMIT S o e e 13
9.2. BLOCKDIAGRAM OF TEST SETUP ... 13
9.3. /TESKPROCEDURE. £ %\ . o AN L8N L 13
94. \ESTRESULT ........ N8 /4 il N i N L 13
10. MAXIMUM PEAK CONDUCTED OUTPUT POWER MEASUREMENT................... 19
O R I 1 L IR S i~ R e, SRR g 19
10.2. BLOCK DIAGRAM OF TEST SETUP ...nnieiieeee e 19
10.3. TEST PROCEDURE ... oo e, 19
0.4, TEST RESULT oo e e e 19
11. BAND EDGE EMISSION MEASUREMENT .....cciiuii i ceeeemesasemsenssmsssnssnssnnnsnnsnnns 26
1 O BN 1Y/ 1 S TR UPR 26
11.2. BLOCKDIAGRAM OF TEST SETUP ..o, 26
11.3. TEST PROCEDURE ... .o e, 26

N.4. TESTRESHEF J.....coooocvei A e A e AR 26



CTI

Report No. : EED32H000022-1 Page 3 of 54
12. SPURIOUS RF CONDUCTED EMISSIONS MEASUREMENT ........ccoececiiiieeeenes 30
121, (LIMPS ... T ) LA AN 30
12.2. BLOCKDIAGRAM OF TEST SETUP ... 30
12.3. TEST PROCEDURE........coiii e 30
12.4. TEST RESULSK......ccooii e e eeeeecccccceee e e eee e gt e e e s e eeneeemmmasannn s een st 30
13. RADIATED EMISSIONS MEASUREMENT ........cccoiiiiiiiirimiesse s se e e e sesmmsnss s s s e e eeenens 36
G TR R I 11 I PO 36
13.2. BLOCKDIAGRAM OF TEST SETUP ... 36
13.3. [IESPROCEDURE.[ &.%).........cooviirieien S v ol e, 37
13.4. TEST RESULT ...covvue et ciieeicnieerennenieerees o e e s eernesenseennanssseesnes Somn@anneseesnnsoes 38
14. CONDUCTED EMISSION TEST....ccuuiiiiiiiimirrremnnssssssessssssmssssssssssssssssssnsssssssssssnsnnns 42
11" N0 D I Y 1 ST . N N . . SRS A S S A8 42
14.2. BLOCK DIAGRAM OF TEST SETUP ... 42
14.3. PROCEDURE OF CONDUCTED EMISSION TEST ....ovuoiiiieieeeeeeee e, 42
14.4. GRAPHS AND DA T A et e e s 43
APPENDIX 1 PHOTOGRAPHS OF TEST SETUP.......coo it sn s 45
APPENDIX 2 EXTERNAL PHOTOGRAPHS OF PRODUCT ...t rreensseereemnses 47
APPENDIX 3 INTERNAL PHOTOGRAPHS OF PRODUCT .......ccoiiiiiirrreenieerreensserenmnsees 50

N/A means not applicable.



CTI

Report No. : EED32H000022-1 Page 4 of 54
1. CERTIFICATION INFORMATION
Applicant: Shenzhen Jiawei Photovoltaic Lighting Co., Ltd.

No. 1,2,3,4, Xinfa Industry Zone, Central Community, Pingdi
Road, Longgang District, Shenzhen City, Guangdong Province,
P.R.China

Manufacturer: Shenzhen Jiawei Photovoltaic Lighting Co., Ltd. Gaogiao
Subsidiary
No. 4, Fugao East Road, Gaogiao Community, Pingdi Road,
Longgang District, Shenzhen City, Guangdong Province,
P.R.China

Equipment authorization: Certification

FCC ID: 2AD7D-SPLXX
Product: Smart Security Light

Model/Type reference: SPL06-07A1W1-BKT-K1,
SPL06-07A1W1-BKT-M1,
SPL06-07A1W1-ORB-M1,
SPL08-07A1W1-BKT-M1,
SPL06-07A1W1-ORB-M1,
SPL09-05A1W1-BKT-M1

Trade Name: N/A

Serial Number: N/A

Report Number: EED32H000022-1

Sample Received Date: Jan. 10, 2015

Sample tested Date: Jan. 10, 2015 to Feb. 10, 2015

The above equipment was tested by Centre Testing International (Shenzhen) Corporation
for compliance with the requirements set forth in the FCC Rules and Regulations Part 15,
Subpart C and the measurement procedure according to ANSI C63.4:20009.

2. TEST SUMMARY

No. Test Item Rule Result
1 6dB Bandwidth 15.247(a)(2) PASS
2 Peak Output Power 15.247(b)(3) PASS
3 Power Spectral Density 15.247(e) PASS
4 Bandedge Emission 15.247(d) PASS
5 Spurious RF Conducted Emission 15.247(d) PASS
6 Radiated Emission 15.247(d) PASS
7 Conducted Emission 15.207 PASS
8 Antenna requirements 15.203 (SeI::ANsoStes)

Notes: The product uses an internal integral antenna which in accordance with Section 15.203 is
considered sufficient to comply with the provisions of this section.
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3. MEASUREMENT UNCERTAINTY
Where relevant, the following test uncertainty levels have been estimated for tests
performed on the product as specified in CISPR 16-4-2. This uncertainty represents an
expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.
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Test item Value (dB)
Conducted disturbance 3.0
Radiated disturbance 4.9

4. PRODUCT INFORMATION

Model difference: All models are same except outer color. The test model is

SPL06-07A1W1-BKT-K1 and the test results are applicable to
the others.

Items

Description

Rating

AC 120V, 60Hz

Transmit Data
Rate

IEEE 802.11b: 1Mbps, 2Mbps, 5.5Mbps, 11Mbps

IEEE 802.11g: 6Mbps, 9Mbps, 12Mbps, 18Mbps, 24Mbps, 36Mbps, 48Mbps,
54Mbps

IEEE 802.11n HT20: MCS0, MCS1, MCS2, MCS3, MCS4, MCS5, MCS6, MCS7

Type of
Modulation

IEEE 802.11b: DSSS (CCK, QPSK, BPSK)
IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK, BPSK)

Antenna Type

Integral antenna

Connector

fixed on board

Gain

4dBi

Technical Specification of WiFi module (802.11b/g/n)

Description
ttem IEEE 802.11b IEEE 802.11g IEEE 802.11n
Operating Frequency band  [2412-2462MHz for 802.11b/g/nHT20
Channel Number 11 11 11
Channel Bandwidth (MHz) 20 20 20
Technical Specification of Carrier Frequenc
Frequency Band Crelifil Frequency G Frequency iz Frequency
No. No. No.
1 2412 MHz 6 2437 MHz 11 2462 MHz
2 2417 MHz 7 2442 MHz - -
2(‘;1022'.21‘26353??)2 3 2422 MHz 8 2447 MHz - L
4 2427 MHz 9 2452 MHz - -
5 2432 MHz 10 2457 MHz - -
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5. SYSTEM TEST CONFIGURATION

For emissions testing, the equipment under test (EUT) setup to transmit continuously to
simplify the measurement methodology. Care was taken to ensure proper power supply
voltages during testing. During testing, all cables were manipulated to produce worst case
emissions. It was powered by 120V AC input adaptor. Only the worst case data were
recorded in this test report.

The signal is maximized through rotation and placement in the three orthogonal axes.
The antenna height and polarization are varied during the search for maximum signal level.
The antenna height is varied from 1 to 4 meters. Radiated emissions are taken at three
meters unless the signal level is too low for measurement at that distance. If necessary, a
pre-amplifier is used and/or the test is conducted at a closer distance.

All readings are extrapolated back to the equivalent three meter reading using inverse
scaling with distance. Analyzer resolution is 100 kHz or greater for frequencies below 1000
MHz. The resolution is 1 MHz or greater for frequencies above 1000 MHz. The spurious
emissions more than 20 dB below the permissible value are not reported.

Radiated emission measurement were performed the lowest radio frequency signal
generated in the device which is greater than 9 kHz to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.

6. TEST EQUIPMENT LIST

Equipment Manufacturer Model Number Serial Number Due Date
Acceé'\s"sggaé“qbuei; & TDK SAC-3 06/01/2016
Receiver R&S ESCI 100435 07/08/2015
TRILOS Broadband | schwarzbeck VULB 9163 618 06/17/2015
Multi device Controller maturo NCD/070/10711112 - N/A
Horn Antenna ETS-LINGREN 3117 00057407 07/07/2015
Microwave Preamplifier Agilent 8449B 3008A02425 03/19/2015
Spectrum Analyzer R&S FSP40 100416 07/06/2015
Receiver R&S ESCI 100009 07/19/2015
LISN R&S ENV216 100098 07/19/2015

7. SUPPORT EQUIPMENT LIST

No. Device Type Brand Model Series No. Certification Type

1. oo oo il Sac oo

2. oo coc Soc Soc oo
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8. 6DB BANDWIDTH MEASUREMENT

8.1.LIMITS

Systems using digital modulation techniques may operate in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at
least 500 kHz.

8.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT

8.3.TEST PROCEDURE
1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.

3. A PEAK output reading was taken, a DISPLAY line was drawn 6 dB lower than PEAK
level.

4. The 6dB bandwidth was determined from where the channel output spectrum
intersected the display line.

8.4.TEST RESULT
The test data of worst case are below:
802.11b, 1Mbps

Frequency (MHz) Measured Value (MHz) Result
2412 10.02 PASS
2437 10.02 PASS
2462 10.42 PASS

802.11g, 6Mbps

Frequency (MHz) Measured Value (MHz) Result
2412 16.30 PASS
2437 16.24 PASS
2462 16.30 PASS
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802.11n HT20, MSCO
Frequency (MHz) Measured Value (MHz) Result
2412 17.50 PASS
2437 17.52 PASS
2462 17.50 PASS

Please see the following plots (worst case):
802.11b, 1Mbps:
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802.11g, 6Mbps:
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® *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 2.80 dBm
Ref 20 dBm *Att 30 dB SWT 10 ms 2.467000000 GHz
20 Marker[1 [T1
-4| 83 dBm
L, 2l 4s3800boo cu. |EM
2 Delta L [T1 ] B
== |, L) t i

G SUUUUUPOD MHZ
D1 -3.2[ dBm

L1 \
o i

30 Il
3DB
L-40
=50
=60
=70
-80
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 5.FEB.2015 13:15:34
802.11n HT20, MCSO:
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9. POWER SPECTRAL DENSITY

9.1.LIMITS

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission.

9.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT

9.3.TEST PROCEDURE
1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Set spectrum analyzer's RBW and VBW to applicable and set span wide enough to
capture the whole plot, record the frequency of the max emission in the plot.

3. Set the frequency as center frequency, and set RBW = 3 kHz, VBW >RBW, sweep=
(SPAN/3 kHz) with Peak detector in Max Hold mode.

4. Read the output peak data from the spectrum analyzer directly.

9.4. TEST RESULT
The test data of worst case are below:
802.11b, 1Mbps

Frequency (MHz) Measured Value (dBm) Result
2412 -8.01 PASS
2437 -71.74 PASS
2462 -7.26 PASS

802.11g, 6Mbps

Frequency (MHz) Measured Value (MHz) Result
2412 -12.92 PASS
2437 -13.91 PASS
2462 -13.73 PASS
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802.11n HT20, MSCO
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Frequency (MHz) Measured Value (MHz) Result
2412 -16.67 PASS
2437 -15.53 PASS
2462 -15.23 PASS

Please see the following plots (worst case):
802.11b, 1Mbps:
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802.11g, 6Mbps:
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10. MAXIMUM PEAK CONDUCTED OUTPUT POWER MEASUREMENT

10.1. LIMITS

The maximum peak conducted output power of the intentional radiator shall not exceed the
following:

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt (30dBm).

10.2. BLOCK DIAGRAM OF TEST SETUP

(ol [ ]

Spectrum Analayzer EUT

10.3. TEST PROCEDURE

1. The transmitter output is connected to the Spectrum analyzer. The Spectrum analyzer is
set to the peak power detection.

2. Set spectrum analyzer's RBW and VBW to applicable and set span wide enough to
capture the whole plot, record the frequency of the max emission in the plot.

3. Set the frequency as center frequency, and set RBW = 1 MHz, VBW >RBW, sweep= auto
with Peak detector in Max Hold mode.

10.4. TEST RESULT

802.11b:
Frequency (MHz) Data rate (Mbps) Result (dBm) Limit (dBm)

1 19.06 30

Low Channel: 2412 5.5 20.15 30
11 21.26 30

1 19.31 30

Middle Channel: 2437 55 20.71 30
11 21.78 30

1 19.46 30

High Channel: 2462 5.5 20.95 30
11 2214 30
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802.11g:
Frequency (MHz) Data rate (Mbps) Result (dBm) Limit (dBm)
6 20.72 30
Low Channel: 2412 18 20.14 30
54 20.21 30
6 21.80 30
Middle Channel: 2437 18 21.37 30
54 21.40 30
6 21.83 30
High Channel: 2462 18 21.37 30
54 20.87 30
802.11n HT20:
Frequency (MHz) Data rate (Mbps) Result (dBm) Limit (dBm)
MCSO0 19.54 30
Low Channel: 2412 MCS3 18.15 30
MCS7 17.88 30
MCSO0 19.82 30
Middle Channel: 2437 MCS3 18.88 30
MCS7 18.78 30
MCSO0 19.72 30
High Channel: 2462 MCS3 18.34 30
MCS7 18.88 30
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Please see the following plots (typical example)

802.11b, 1Mbps:

Page 21 of 54

®

Ref £Z0 d4dFEm

REW 1 MHH=
YEW 2 MHisz
20 4B SWT 10 m=

Marka=zx 1 [T1 ]
11.23 dEm
£2.213717500 GH=

Center Z.421Z GHs

T Channel
EBandwidth

1.5 MH=/

11 HMH= Power

Low channel

Span 15 MH=

12 .06 dEm

Ref £0 d4FEm

EEW 1 MH=
VEW 2 MH=
30 4B SWT 10 ms

Markezr 1 [T1 1]
11.57 4Em
2.23&5680000 GFH=

Center Z.437 GHs

Tx Channel
EBandwidth

1.5 MH=/

11 HMH= FPowear

Middle channel

Span 15 MH=s

12.21 dEBEm
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@

REEW 1 MHs=
VEW 32 MHs

Markezxr 1 [T1 ]
11.69 4Em

Ref Z0 4Em At t 20 4E SWT 10 m= 2.462740000 GFH=
1
-1 0 P e — e Y _d—'_J_‘ﬂ_ —_
_,—'—'——'_'_'_F -\_\_\ﬁ_—_"‘ﬂ
—_— [T
=t -
- 10
|- z0
- 20
- a0
- 50
- &0
- "0
Center Z2.46Z GH= 1.5 MH=z/ Span 15 MHs
Tx Channel
Bandwidth 11 MH= Power 12 46 dEBEm
High channel
802.11g, 6Mbps:
REET 1 MH= Mark=r 1 [T1 1
WET 2 MHs= 1o0.26 4Em
Ref Z0 4Em At t 20 4E SWT 10 m= 2.3217557500 GFH=
1
10 _,f’#_. — - -\_H_\_'
o = [T
,ﬁ""ﬂﬁ M‘-Jm
T
|- z0
- 20
- a0
- 50
- &0
-0
Center £Z.21Z GH= 2.3 MH=z [/ Span £35 MHs=
Tx Channel
Bandwidth 17 MH= Power 20 7% dBm

Low channel
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REEW 1 MH=
VEW 32 MHs=

Attt 20 4F SUWT 10 ms

Markezr 1 [T1 ]
11.52 4Em
2.32320727500 GFH=

T
.

‘l\uml L

Center 2.434327 GHs

Tx Channel
EBEandwidth

£.5 MHs=s/

17 HMH= Power

Middle channel

Span 5 MHs

Z21.280 dBm

REEW 1 MHs
YEW 2 MHs

AEt 20 4B SWT 10 ms

Marker 1 [T1 ]
11.17% 4FEm
2.457500000 GH=

]

- Z0

“‘“NA_W

- 20

- 20

- 50

- &0

-0

Center Z2.462 GHs

Tx= Channel
EBandwidth

£.5 MH=s/

17 HMH= Fowar

High channel

Span &5 MH=

£21.23 dBm




CTI

Report No. : EED32H000022-1 Page 24 of 54

802.11n HT20, MCSO:

EETW 1 MH= Marker 1 [T1 ]
WEW 2 MHs= .67 4Em

Ref £Z0 4Em Attt 20 4B SWT 10 ms Z.305527500 GFH=

o [
=

L B

Center Z.21Z Hs= 2.7 MHA= /S Span Z7 MHz

Tx Channel

Eandwidth 12 HMH= FPower 12 .54 dBEm
Low channel
REEW 1 MH= Mark=zr 1 [T1 1
WEM 2 MH= 9_06 4Em
Ref z0 4Em At t 20 4E ZWT 10 m= 2.322500500 GH=s
1
= e ——
“'“\.\“‘L

]

Centar Z2.337 GGH=z 2.7 MH=z/[S Span Z7 MHs

T Channel
EBEandwidth 12 HMH= Power 12.822 4dEm

Middle channel
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&

Ref 0 4Em

REW 1 MH=
WEW I MH=
At t 20 4E ST 10 m=

Markerz

1 [Tl 1]

&.585 4Em

2_45&565000 GH=

e

I

]

Center Z.46Z GHs

Tx Channel
Eandwidth

£.7 MH=z/S

12 HMH= FPower

High channel

Span Z7 MHs

12.72 dEBEm
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11.BAND EDGE EMISSION MEASUREMENT

11.1. LIMITS

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on
the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with
the radiated emission limits specified in §15.209(a).

11.2. BLOCK DIAGRAM OF TEST SETUP

(o lw { ]

Spectrum Analayzer EUT

11.3. TEST PROCEDURE
a) Set to the maximum power setting and enable the EUT transmit continuously.

b) Set RBW = 100 kHz, VBW = 300 kHz (= RBW). Band edge emissions must be at least 20
dB down from the highest emission level within the authorized band as measured with a 100
kHz RBW.

c) Enable hopping function of the EUT and then repeat step a and b.
d) Measure and record the results in the test report.

11.4. TEST RESULT

Worst case data attached.---please see the following plots.
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802.11b 1Mbps:

2412MHz:
®

2462MHz:

e

Date:

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 6.18 dBm
Ref 20 dBm *Att 30 dB SWT 10 ms 2.411762500 GHz
20 Marker| 2 [T1
-4972 dBm
. sconnolion co|EN
Marker| ¥ [T1
73 dBm
B - 4T \le\l\ U0 GHZ
--10 [ “‘
--20 \
--30
3
3DB
--40
PR =
ol ol " 1 e 4
Wi Ay A W il
--60
=70
-80
Center 2.3875 GHz 7.5 MHz/ Span 75 MHz
Date: 5.FEB.2015 11:31:33
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 6.97 dBm
Ref 20 dBm *Att 30 dB SWT 10 ms 2.461750000 GHz
20 Marker| 2 [T1
-47[95 dBm
|10 2l 483500b0a cr
., M,
--10 rHJ “‘%\“\{
|20 N
u 1/ \WA M
v
w*r' ‘4¢Auk 3pB
--40
2
| 50 M'JI PP R TIT
-60
--70
-80
Center 2.475 GHz 5 MHz/ Span 50 MHz
5.FEB.2015 11:33:09
W i rt.com 1141 -C
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802.11g, 6Mbps:

2412MHz:
®

Ref 20 dBm

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 1.66 dBm
*Att 30 dB SWT 10 ms 2.417012500 GHz

-41199 dBm
300000b00 Gt

-3 04 dBm

T GHZ

/ N,

20
10
|
—-10
--20
--30
40

" 1.LnAﬂﬂﬁ¢V‘¥4ﬂM}#ﬂ

--70

-80

Center 2.3875 GHz

Date: 5.FEB.2015

2462MHz:
®

7.5 MHz/

13:20:29

*RBW 100 kHz
*VBW 300 kHz

Span 75 MHz

Marker 1 [T1 ]

2.75 dBm

Ref 20 dBm *Att 30 dB SWT 10 ms 2.466975000 GHz
20 Marker| 2 [T1
-37(72 dBm
|10 2l 483500b0a cr
.
== |, {

-—40

--50

Fa

Bl T

70

-80

Center 2.475 GHz

Date: 5.FEB.2015

CENTRE TESTING INTERNATIONAL CORPORATION

5 MHz/

13:22:38

Span 50 MHz
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802.11n HT20, MCSO:

2412MHz:
®

Date:

2462MHz:
®

e

Date:

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.25 dBm
Ref 20 dBm *Att 30 dB SWT 10 ms 2.417012500 GHz
20 Marker| 2 [T1
-43]128 dBm
10 200000p00 cu- |EM
Marker| 3 [T1
-31}15 dBm
[~ 43 C Jl"ﬂ MAI GHZ
—-10 ' \
--20
;}f‘
--30
3DB
——40
N TP S———-r—y
——60
—-70
-80

Start 2.35 GHz

5.FEB.2015 13:42:24

7.5 MHz/

Stop 2.425 GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 0.22 dBm
Ref 20 dBm *Att 30 dB SWT 10 ms 2.456975000 GHz
20 Marker| 2 [T1
-40f 95 dBm
|10 2l 483500b0a cr
1
| y
| _10 “1
J u \
/ ““\‘u
\
3DB
2
--40
ol I A
--50 ' R
-60
--70
-80

Start 2.45 GHz

5.FEB.2015 13:40:56
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Stop 2.5 GHz
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12.SPURIOUS RF CONDUCTED EMISSIONS MEASUREMENT

12.1. LIMITS

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

12.2. BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT

12.3. TEST PROCEDURE
1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.

3. Record the peak level of the in-band emission and all spurious emissions from the lowest
frequency generated in the product up through the 10" harmonic.

12.4. TEST RESULT
Worst case data---Please see the following plots.
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802.11b, 1Mbps:

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 4.63 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.402150000 GHz
20 Delta P [T1 ]
-40f99 aB
L, 2l 422000b00 cu. |[EM
1
=3 |,
L-10
D1 -15.36 dB
F-20
~-30
2)
3DB
F-40
Udibdy 4 ihosdbd Ao bt WY
bbbty il v
-60
=70
-80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 5.FEB.2015 11:38:10
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 5.87 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.427120000 GHz
20 Delta p [T1
-42|35 dB
P o sszoeobon co. | EX
=3 |,
L-10
D1 -14.3 d
F-20
--30
3DB
—-fo
A st ool "
--60
~-70
-80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 5.FEB.2015 11:36:12

Middle channel
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®

Date:

802.11g, 6Mbps:

==

Date:

CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]
6.27 dBm

Ref 20 dBm *Att 30 dB SWT 2.5 s 2.452090000 GHz
20 Delta p [T1 ]
-43[35 aB
L) 472030h00 cue (BN
o
L-10
D1 -13.[73 d
F-20
~-30
1 3DB
ko
N
L
FTNOTTRPT R NPT 19 | P AR I oY
-60
=70
-80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
5.FEB.2015 11:34:44
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.93 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.402150000 GHz
20 Delta p [T1
-42| 52 dB
L) 10455h00 cu. |EM
o
L-10
F-20
D1 -21.[93 d
--30
3DB
F-40
mam e R My n%...u_#'m
L earay L Adth adle e all TSR NIV ) [ R RTIPY Al
L iy
--60
~-70
-80

Start 30 MHz

5.FEB.2015

2.497 GHz/ Stop 25 GHz

13:29:16

Low channel

Page 32 of 54

ot

00

-6788-333



TE T s S

CENTRE TESTING INTERNATIONAL

Report No. : EED32H000022-1 Page 33 of 54

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 1.79 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.427120000 GHz
20 Delta p [T1 ]
-46l37 aB
L, 22| 48s48shoo cu. |EM
:
=3 |,
L-10
D1 -18.[21 dB
F-20
~-30
3DB
F-40 -
I O “%;“mﬂﬂwww
J"W' N " Aol
) e TG IS YT N TR (BYW g PR | S
f Lliiae) ad
-60
=70
-80
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.FEB.2015 13:27:17

Middle channel

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.96 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.452090000 GHz
20 Delta p [T1 ]
-42|16 dB
L 10l g01450h00 o
=3 |,
L-10
F=20 DT —20.96
--30
3DB
F-40
AR WL
AN Al Al W
TP [ IRTRTIN Ry Y
--60
-70
-80
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.FEB.2015 13:31:04

High channel

(j;;;a\ Hotiine
ticertcom & _) 400-6788-333
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802.11n HT20, MCSO:

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -2.26 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.402150000 GHz
20 Delta P [T1 ]
-40l26 aB
L, 22| 448030hoo cu- |EM
=3 |,
L-10
F-20

D1 -22.p6 d

==30

Y Wy o

I (RN | TR OF K URYS N WIS WY

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.FEB.2015 13:34:18

Low channel

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.24 dBm

Ref 20 dBm *Att 30 dB SWT 2.5 s 2.427120000 GHz

20 Delta p [T1
-42|03 dB
18l 103250h00 o

==

--10

==30

=40

| MGITI'A TR MY Y IR RTITY AM'W

--60

=-70

-80

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.FEB.2015 13:38:22

Middle channel
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® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.57 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.452090000 GHz
20 Delta p [T1 ]
-40l76 aB
L, 21l 0s16shoo cu. |EM
=3 |,
L-10
F-20

D1 -21.[57 4

==30

VPR WINTE T FIFIPRY IO s
” sty

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.FEB.2015 13:35:55

High channel

(;;,p Hotline
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13.RADIATED EMISSIONS MEASUREMENT

13.1. LIMITS

The field strength of any emissions, which appear outside of operating frequency band and
restricted band specified on 15.205(a), shall not exceed the general radiated emission
limits as below.

Frequency (MHz) Field strength (uV/m) Distance (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30

1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Note: the tighter limit applies at the band edges.

13.2. BLOCK DIAGRAM OF TEST SETUP

For radiated emissions from 9kHz to 30MHz
RX Antenna

EUT

Metal Full Soldered Ground Plane
Spectrum Analyzer

I Receiver e

For radiated emissions from 30 - 1000MHz
. RX Antenna

Ant. feed
point

1l 3Im

Metal Full Soldered Ground Plane
Spectrum Analyzer

! Receiver o
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For radiated emissions from 1GHz to 25GHz
Support
Equipment Antenna

Spectrum Analyzer

' - “u
! Receiver i

13.3. TEST PROCEDURE

Below 30MHz:
a. The product is placed on a turntable 0.8 meters above the ground in the chamber, 1

meter away from the antenna (loop antenna). The maximum values of the field strength
are recorded by adjusting the polarizations of the test antenna and rotating the turntable.
b. For each suspected emission, the product was arranged to its worst case and then turn
table was turned from 0 degrees to 360 degrees to find the maximum reading.

c. The test frequency analyzer system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

30MHz ~ 1GHz:
a. The Product was placed on the non-conductive turntable 0.8m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 100 kHz
RBW. Record the maximum field strength of all the pre-scan process in the full band when
the antenna is varied between 1~4 m in both horizontal and vertical, and the turntable is
rotated from 0 to 360 degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
value (120 kHz RBW): vary the antenna’s height and rotate the turntable from 0 to 360
degrees to find the height and degree where Product radiated the maximum emission,
then set the test frequency analyzer/receiver to QP Detector and specified bandwidth with
Maximum Hold Mode, and record the maximum value.

Above 1GHz:
a. The EUT was placed on the non-conductive turntable 0.8 m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1MHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied in both horizontal and vertical, and the turntable is rotated from 0 to 360
degrees.
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13.4. TEST RESULT

Below 30MHz:
No emissions were found higher than the background below 30MHz and background is lower
than the limit, so it deems to compliance with the limit without recorded.

30MHz ~ 1GHz:

The test data of low channel, middle channel and high channel in IEEE 802.11b/g/n are
almost same in frequency bands 30MHz to 1GHz and the data of low channel in IEEE

802.11b of 1Mbps are chosen as representative in below:

H:
Level [dBuY/m]

1
|
1
|
1
|

40 f—— {————L———

p----- l————k———
1

20f - .

BOp-——-—mm—mmmmmmmme

ToF----- gy

B0fF----- t-—-—ft-—-—F--4-—t—--F-t—--———————-——--—

BOf-——- LA

1 1
wok-----4-——--L___L__1__
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¥ x ®xMES CTILS0Z10018_red
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______________ R
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|
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Freguency [Hz]
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de cm
.5 12.1 QP 100.0
L0 2.9 QP 100.0
L0 12.1 QF 100.0
.0 10,8 QP 200.0
L0 2.9 QP 200.0
L0 12.4 QP 200.0

]
I
L
|
|
A iy B P I T L ' I
| + y ¥
|
=== Tt --—-t--
|
|
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Above 1GHz:

The test data of worst case are below:
IEEE 802.11b, 1Mbps:

Page 40 of 54

Frequency Measurement Limit Detector Antenna Result
(MHz) (dBuV/m) (dBuV/m) Type (H/V) (P/F)
Low channel (2412MHz)

2390.0 35.26 74 PK H P
2400.0 50.25 74 PK H P
4824.0 44.36 74 PK H P
2390.0 35.69 74 PK V P
2400.0 50.98 74 PK Vv P
4824.0 45.29 74 PK V P
Middle channel (2437MHz)
4874.0 44.36 74 PK H P
4874.0 46.19 74 PK V P
High channel (2462MHz)
2483.5 42.96 74 PK H P
4924.0 44 .15 74 PK H P
2483.5 43.14 74 PK V P
4924.0 45.22 74 PK V P
IEEE 802.11g, 6Mbps:

Frequency Measurement Limit Detector Antenna Result
(MHz) (dBuV/m) (dBuV/m) Type (H/V) (P/F)
Low channel (2412MHz)

2390.0 35.12 74 PK H P
2400.0 49.62 74 PK H P
4824.0 42.33 74 PK H P
2390.0 36.12 74 PK V P
2400.0 50.01 74 PK Vv P
4824.0 43.66 74 PK Vv P
Middle channel (2437MHz)
4874.0 41.69 74 PK H P
4874.0 42.96 74 PK V P
High channel (2462MHz)
2483.5 42.66 74 PK H P
4924.0 42.96 74 PK H P
2483.5 43.12 74 PK V P
4924.0 4417 74 PK Vv P
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IEEE 802.11n HT20, MCSO0:
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Frequency Measurement Limit Detector Antenna Result
(MHz) (dBuV/m) (dBuV/m) Type (H/V) (P/F)
Low channel (2412MHz)
2390.0 35.63 74 PK H P
2400.0 50.12 74 PK H P
4824.0 40.96 74 PK H P
2390.0 36.01 74 PK \Y P
2400.0 50.67 74 PK \Y P
4824.0 42.33 74 PK \Y P
Middle channel (2437MHz)
4874.0 42.67 74 PK H P
4874.0 43.15 74 PK \Y P
High channel (2462MHz)
2483.5 41.96 74 PK H P
4924.0 42.36 74 PK H P
2483.5 43.87 74 PK \Y P
4924.0 43.01 74 PK \Y P
Remark:

1. The above tables show that the frequencies peak data are all below the average limit, so the

average data of these frequencies are deems to fulfill the average limits and not reported.

2. No emission found from 18GHz to 25GHz.

3. All outside of operating frequency band and restricted band specified are below 15.209.
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14.CONDUCTED EMISSION TEST

14.1. LIMITS
Limits for Class B digital devices
Limits
Frequency range dB(uV)
(MHz) )
Quasi-peak Average
0,15t0 0,50 66 to 56 56 to 46
0,50to 5 56 46
5 to 30 60 50

NOTE: 1. The lower limit shall apply at the transition frequencies.

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 to 0.50 MHz.

14.2. BLOCK DIAGRAM OF TEST SETUP

Receiver | I Sup_p-:-rt
£ | 0.3m L] Equipment
-u’\._,-v-r' D@ ! EUT
I
I

~—  Ground ReferencePlane

14.3. PROCEDURE OF CONDUCTED EMISSION TEST

a. The Product was placed on a nonconductive table above the horizontal ground
reference plane, and 0.4 m from the vertical ground reference plane, and connected to the
main through Line Impedance Stability Network (L.I.S.N).

b. The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG
detector in Max Hold mode. Run the receiver’s pre-scan to record the maximum
disturbance generated from Product in all power lines in the full band.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
and AVG values and record.
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14.4. GRAPHS AND DATA
Product
Power

Mode

L:

-20

80.0

dBuv

Smart Security Light
AC 120V, 60Hz

WIFI

Model/Type reference

Temperature

Humidity
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SPL06-07A1W1-BKT-K1
217C
52%

Limit: —_—

AVG: —

A ANV

Mww’"ﬂ“ #’\*.v

peak

\“'Vh AVG

0.150 0.5 MHz) 5 30.000
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor (dBuv) (dBuV) (dB)
MHz Peak QP  AVG dB peak QP AVG QP AVG QP  AVG  PIF Comment
1 0.1500 38.52 3197 990 4842 4187 6599 5599 1757 1412 P
2 05100 3875 2833 990 48865 3823 5600 4600 -735 777 P
3 08020 3182 1920 960 4172 2910 5600 4600 -1428 -16080 P
4 10260 32865 1722 960 4255 2712 5600 4600 -1345 -1888 P
5 1.5900 32.11 2105 990 4201 3095 5600 46.00 -1399 -1505 P
6 239780 2892 2702 1032 3924 3734 6000 5000 -2076 -1266 P
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N:

80.0 dBuV
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Limit:

AVE:

peak
M.WE
-20
0.150 0.5 [MHz] 5 30.000
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor (dBuv) (dBuVv) (dB)
MHz Peak QP  AVG dB peak QP AVG QP AVG QP  AVG  PIF Comment
1 0.1500 4160 3317 990 5150 4307 6599 5599 1449 1292 P
2 05299 3684 2738 900 4674 3728 5600 4600 -926 872 P
3 1.0260 2715 1612 9050 3705 2602 5600 4600 -1895 -1998 P
4 26980 2837 1572 990 3827 2562 5600 4600 -1773 -2038 P
5 239780 32.31 2618 1032 4263 3650 6000 5000 1737 -1350 P
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

TEST SETUP OF RADIATED EMISSION (above 1GHz)

2\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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. 7

L 39
TEST SETUP OF CONDUCTED EMISSION
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APPENDIX 2 EXTERNAL PHOTOGRAPHS OF PRODUCT

Fi L3 .
T A BALE LN TN “in

External View of product-2

2\ Hotline
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External View of product-3

R

L O

External View of product-4
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External View of product-5

External View of product-6
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APPENDIX 3 INTERNAL PHOTOGRAPHS OF PRODUCT
F
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Internal View of product-1

N = b Y

Wit

Internal View of product-2' )
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Internal Vew of prot-4'
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Internal View of product-5

Internal View of product-6
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Internal View of product-7

Internal View of product-8
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Internal View of product-9

Internal View of product-10

*** 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 CTI, this report can’t be
reproduced except in full.
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