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1 Certificate of Conformity

Product: Smart Camera
Brand: --
Model: SC002-WO2
Applicant: Hangzhou Tuya Information Technology Co., Ltd
Test Date: Apr.01, 2020 to Apr.03, 2020

Standards: 47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2013

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, and found
compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under

Test|(EUT) configurations represented herein are true and accurate accounts of the measurements of the

sample's EMC characteristics under the conditions specified in th|s report.

Prepared by : VDJ “ T""’ , Date: Apr.08, 2020
| willYan '

Project Engineer

, Date: Apr.08, 2020

Approved by : <\7 v
"/ﬁén"gel\Su"r{ /.

EMC Lab Manager
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2 Summary of Test Results

The EUT has been tested according to the following specifications:

47 CFR FCC Part 15, Subpart C (SECTION 15.247)
FCC
Test ltem Result Remarks

Clause

15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.205/ . L
15.209 / Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)

Special Comments: This Report base on the history report No: ARFR-19MY2315VTSHPB, just
change appearance, plastic enclosure, plastic IR cover, speaker and microphone. After evaluation,
updated the Conducted emission and Radiated emission.
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[ VERITAS |
2.1 Test Instruments
Equipment Manufacturer|Model No. Serial No. Last Cal. Next Cal.
Hybrid antenna(25MHz-1.5GHz) (Schwarzbeck |VULB9168 E1A1012 Feb.08,20 Feb.07,21
Horn Antenna(1GHz -18GHz)  |Schwarzbeck |BBHA9120D |E1A1017 Aug.26,19 Aug.25,20
Pre-Amplifier(100kHz-1.3GHz) |Agilent 8447D E1A2001 Oct.18, 19 Oct.17, 20
Pre-Amplifier(1GHz-26.5GHz) |Agilent 8449B E1A2002 Mar. 25,20 |Mar. 24, 21
EMI test recerver R&S ESR7 E1R1005 Dec.04,19 |Dec.03, 20
Spectrum Analyzer Keysight N9030B E1S1003 Jul.23,19 Jul.22, 20
EMI test recerver R&S ESCS30 E1R1001 Mar.25, 20 [Mar.24, 21
LISN R&S ENV216 E1L1011 Jul.18, 19 Jul.17, 20
Humidity&Temp Tester Baolima WS508 E1H1011 Apr. 04,19 [Apr. 03, 20
Test Software ADT ADT_COND_V |N/A N/A N/A
7.3.1
Test Software Toscend JS32-RE N/A N/A N/A
Test Software Toscend JS1120 N/A N/A N/A
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VERITAS

2.2 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT:

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Expanded Uncertainty
Measurement Frequency

(k=2) (1)
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.36 dB
1GHz ~ 6GHz 3.47 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.75dB
18GHz ~ 40GHz 3.30dB

2.3 Modification Record

There were no modifications required for compliance.
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3 General Information

3.1 General Description of EUT
Product Smart Camera
Brand --
Test Model SC002-WO02

Model Difference

Power Rating

120Vac 60Hz for adaptor

Modulation Type

CCK, DQPSK, DBPSK for DSSS

64QAM, 16QAM, QPSK, BPSK for OFDM

Modulation Technology

DSSS, OFDM

Operating Frequency

See clause 3.2

Number of Channel

See clause 3.2

Antenna Type

Ceramic Antenna

Antenna Connector

Antenna Gain

0dBi

Modulation Mode

TX /RX Function

802.11b

802.11g

802.11n (HT20)
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3.2 Description of Test Modes

13 channels are provided for 802.11b, 802.11g and 802.11n (HT20)

Channel Frequency Channel Frequency
1 2412MHz 7 2442MHz
2 2417MHz 8 2447MHz
3 2422MHz 9 2452MHz
4 2427MHz 10 2457MHz
5 2432MHz 11 2462MHz
6 2437MHz - -
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3.2.1 Test Mode Applicability:

EUT Applicable to
Configure Description
Mode RE 2 1G RE < 1G PLC APCM
- N N -
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz
PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Below 1 GHz):

X0 Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Power Line Conducted Emission Test:

X1 Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION | MODULATION DATA RATE
CONFIGURE MODE
CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
MODE
- 802.11b ltoll 1 DSSS DBPSK 1.0
3.2.2 Test Condition:
. Normal Environmental Conditions Normal Input Power
Applicable to
RE > 1G 25deg. C, 60%RH 120Vac, 60Hz
RE < 1G 25deg. C, 60%RH 120Vac, 60Hz
PLC 25deg. C, 60%RH 120Vac, 60Hz
0,
APCM 25deg. C, 60%RH 120Vac, 60Hz
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3.3 Radiated Emission Measurement
3.3.1 Limits

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified

as below table.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F (kHz) 300
0.490 ~ 1.705 24000/F (kHz) 30
1.705 ~ 30.0 30 30
30 ~88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

NOTE:

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

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20 dB under any condition of modulation.

3.3.2 Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degree to determine the position of the highest radiation.

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

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotate table was turned
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from O degree to 360 degree to find the maximum reading.

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

Note:

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency below
30MHz.

For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1 GHz) / 1.5 meters (for above 1
GHz) above the ground at 3 meter chamber room for test. 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, which was mounted on the top
of a variable-height antenna tower.

c¢. The height of antenna 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 then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1/T for
RMS Average (Duty cycle < 98 %) for Peak detection at frequency above 1 GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz

(Duty cycle = 98 %) for Average detection (AV) at frequency above 1 GHz.
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5. All modes of operation were investigated and the worst-case emissions are reported.

3.3.3 Deviation from Test Standard

No deviation.
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3.3.4 Test Setup
For Radiated emission below 30MHz
im
EUT& 3m A
Support Units =]
Turn Table
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ﬂﬂcmT
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Ground Plane
Test Recaivar
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] oo o0
For Radiated emission 30MHz to 1GHz
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\ Variable
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EUT& = Im _ N\ /,
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For Radiated emission above 1GHz

Ant, an%-r 1-4m

Variable
EUT& Im
Support U nits

T“m Table  \psorber
15[I=:n'i | '-.)A "LN ‘f*.f w'lf”- ’I."IJJ\ﬁ

I
Ground Plane

Test Receiver

=

For the actual test configuration, please refer to the attached file (Test Setup Photo).

3.3.5 EUT Operating Conditions
a. Placed the EUT on a testing table.

b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

3.3.6 Test Results

Radiated Emissions Range 9kHz~30MHz
The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.

Radiated Emissions Range 30MHz~1GHz
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Mode 802.11b-2412MHz Detector Function Quasi-Peak (QP)

Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal

Test Plot:

Test Graph
00 F 1 1 - vl
£
g
Frequency[Hz]
o OF I

Freq. @F Reading | Factor | QF Value= QF Limit | QF Margin | Height | Angle
HO. . Folarity

[MH=] [ By /o] [dE] [dBuWV,/m] [dBuV/m] [dB] [cm] =
1 5€.18 31.78 -10.232 21.5%5 20.00 18.45 100 24 Horizontal
2 73 .EE 31.17 -13.57 17. €0 20.00 22 .40 Z00 72 Horizontal
3 151.E 35.28 -5.23 26.0%5 23.50 17.45 Z00 112 Horizontal
4 1%5.0 32.72 -12.15 21.57 23.50 21.53 Z00 104 Horizontal
= 22l.% 31.T€ -10.73 Z21.03 246.50 25.47 o0 12o Horizontal
£ T46.6 27.1 -1.50 5.60 246.50 20.50 o0 324 Horizontal

REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

Report No.: ARFR-ESH-P200320321B-1 Page No. 16 / 22 Report Format Verision: 6.1.1




Mode 802.11b-2412MHz Detector Function Quasi-Peak (QP)

Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical

Test Plot:

Test Graph
Wi L E_dm_Bek ical
@ I 1 | i i i
[t
TOf-—- -
E & 1
=
& =
3 ;
_ .
1G
Frequency[Hz)
o OF i
Freq. QF RBeading | Factor | QF Value QF Limit | QF Margin | Height | Angle
HO. X Folazity
[MHz] [dBpV  m] [dE] [dBpV./m] [dBpV./m] [dB] [cm] [*]
1 38.31 27.45 -5.54 17.581 40.00 22.0% 200 g Vertical
2 55.89 35.18 -10.Z21 24.57 40.00 15.03 200 <] Vertical
3 TR.ZT7 2B.69 -13.64 15.03 40.00 24.55 200 336 Vertical
4 153.3 Z2B.44 -5_1E 19_26 43.50 24.24 100 34E Vertical
s 321.7 27.11 -8.67 18.44 46.30 28.06 200 1804 Vertical
€ €30.2 27.54 -3.54 2400 46.30 22.350 200 Z26 Vertical

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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3.4 Conducted Emission Measurement

3.4.1 Limits
Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

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

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

3.4.2 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection
(QP) and average detection (AV) at frequency 0.15MHz-30MHz.

3.4.3 Deviation from Test Standard

No deviation.
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3.4.4 Test Setup

For the actual test configuration, please refer to the attached file (Test Setup Photo).

/ Vertical Ground
Reference Plane / Test Receiver

e — L1

40cm

EUT ] o ©
|

ILISNh ‘ ‘
Ll

\ Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.

3.4.5 EUT Operating Conditions

Same as 4.1.6.

IH
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3.4.6 Test Results

Working While Charging

Quasi-Peak (QP) /
Phase Line (L Detector Function
© Average (AV)
Test Plot:
Locatiom: Conduction 1 Date: 4172020 Time: 14027 PM Phase L1
Temperatuer (C): 22 Humidity {%): 48 Approved by:
dEul Test Standard: FCC Part 15 Class B
b PK Trace |~~~
QP Limit o
or AV Limit P
T i
50 e
v-q,,-..-.'x_ ] = 5
Man, e H 8
o () oL L ) . .l .
< The] Uy TL N AV estasad | ,
i ¥ " R T PP T s r—
b
10
¥ 2 MK Value
I
015 .00 10.00 30.00
MH=z VTA
Frequency | Caorr. Reading Emission Limit Margins Motes
Factor dBuV dBu' dBul dB
Mo. MHz d8 QP AV OQF AV QP AV QP AV
1 0.15000 983 32g4 1637 4247 2620 86800 5600 -23.33 -20.30
2 024775 a7 2546 1546 3523 2523 @61.83 5183 -26.60 -26.80
+3 047453 a.71 1108 2038 4389 3009 5843 4643 1275 -7.3E
021070 Q.58 21891 1381 3149 2319 5300 4600 -2451 -22.31
1.21114 9.82 23188 1748 3350 2711 5800 4600 -22.50 -18.39
[ 325898 a.7e 0L¥2 14684 3051 2443 5800 4600 -2549 -21.57

REMARKS:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value
4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /

Phase Neutral (N Detector Function
(N) Average (AV)
Test Plot:
Location: Conduction 1 Date: 471/2020 Time: 1:46:52 PM Phase M
Temperatuer (C): 22 Humidity {%&]}: 48 Approved by:
dEuY Test Standard: FCC Part 15 Class B
b PK Trace |~~~
QP Limit |
AN Limit |
— T
SO-p—T =
Vi, 3
b} A
) 'k"'l.ﬁ._.' o &, I 5
l"...-"ll-a."ll"l.‘-\.'fﬁ"lhhf‘-'-'x -"-"l"'\l'h"':hw..-‘- T -
- - w = LI '] ol B B :: e, Sl
7 .
=
10
¥ 2 MK Walue
T
1 ] .00 10100 30.00
MHz V.31
Frequency | Corr. Reading Emission Limmit Margins MNotes
Factor dBuWf dBuV dBuV dB
Mo. MHz dB QP AV QP AV QP AV QP AV
+1 015000 984 33.20 208 4304 21892 4400 5600 -2288 -3408
2 D.18810 980 .02 0D.3@ 39382 2019 4408 5408 -2428 -3389
3 D48017 a9.81 2R3 B.ar 3288 1B50 58.18 46148 -23.50 -27.86
4 118377 988 1741 3 2733 1301 5800 4600 -28.70 -32.99
5 3. 58842 981 1240 -2 22.21 T.54 58.00 4600 -33.79 -38.41
[ T.368894 9.80 5.20 783 1509 2.1 40.00 5000 4481 4774

REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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4  Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

END
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