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Manufacturer . Hangzhou Tuya Information Technology Co.,Ltd

Address of Manufacturer .  Room701,Building3,More Center,No.87 GuDun

Road,Hangzhou,Zhejiang China

Factory . Newtronics Hangzhou Co.,Ltd

Address of Factory : No.15,Jiu zhou Road,Jiang Gan Science&Technology
Economic Park Hangzhou
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Total pages including
Appendices . 48

TOV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch is a subcontractor to TUV SUD Product Service GmbH according to the principles outlined in
ISO 17025.

TOUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch reports apply only to the specific samples tested under stated test conditions. Construction of
the actual test samples has been documented. It is the manufacturer's responsibility to assure that additional production units of this model are manufactured with
identical electrical and mechanical components. The manufacturer/importer is responsible to the Competent Authorities in Europe for any modifications made to the
production units which result in non-compliance to the relevant regulations. TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch shall have no
liability for any deductions, inferences or generalizations drawn by the client or others from TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test report shall not be
reproduced except in full without our written approval.
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2 Details about the Test Laboratory

Details about the Test Laboratory
Test Site 1

Company name:  TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
No.16 Lane, 1951 Du Hui Road,
Shanghai 201108,

P.R. China
Test Firm 820234
Registration
Number:
Telephone: +86 21 6141 0123
Fax: +86 21 6140 8600
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3 Description of the Equipment under Test

Description of the Equipment Under Test

Product:

Model no.:

FCC ID:

IC:

Options and accessories:

Rating:

RF Transmission
Frequency:

No. of Operated Channel:

Modulation:

Antenna Type:
Antenna Gain:

Description of the EUT:

EMC_SHA_F_R_02.04E

WiFi and Bluetooth module
WBR3

2ANDL-WBR3

NA

NA

DC 3.0-3.6V

For 802.11b/g/n-HT20: 2412~2462 MHz
For 802.15.1:2402~2480 MHz

2.4GHz WiFi: 11
2.4GHz BLE: 40

For 2.4GHz WIFI:

Direct Sequence Spread Spectrum (DSSS) for 802.11b
Orthogonal Frequency Division Multiplexing (OFDM) for 802.11g/n
For 2.4GHz BLE: GFSK

PCB antenna
2.5dBi

The Equipment Under Test (EUT) is a low-power embedded
Wi-Fi and Bluetooth module (4.2). We tested it and listed the
worst data in this report.

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
Phone: +86 21 61410123, Fax:+86 21 61408600
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4 Summary of Test Standards

Test Standards
FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES
10-1-2014 Edition Subpart C - Intentional Radiators

All the test methods were according to KDB 558074 D01 15.247 Meas Guidance v05r02 and
ANSI C63.10 (2013).
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5 Summary of Test Results
Technical Requirements
FCC Part 15 Subpart C
” Test Test Result
Test Condition Pages Site [Pass Fail N/A
§15.207 Conducted emission 12-14 | Site 1 X ] [
AC power port
§15.247 (b) (1) Conducted peak output | , - Site 1 X OO O
power
§15.247(a)(1) 20dB bandwidth --- --- L] L] >
§15.247(a)(1) Carrier frequency . N 1 [0 X
' separation
§15.247(a)(1)(iil) tumber of hopping | __ | - b X
requencies
§15.247(a)(1)(iii) Dwell Time - - L] L] >
§15.247(a)(2) 6dB bandwidth 16-19 | Site 1 > L] L]
§15.247(e) Power spectral density | 20-23 | Site 1 > L] L]
§15.247(d) Spurious RF 2433 |ster | & ML
conducted emissions
§15.247(d) Band edge 34-37 | Site 1 b L] L]
§15.247(d) & Spurious radiated 4 ] [
§15'209 emissions for 38-44 | Site 1
] transmitter
§15.203 Antenna requirement See note 1 = L] L]

Remark 1: N/A — Not Applicable.

Note 1: The EUT uses a patch antenna, which gain is 2.5dBi. In accordance to §15.203, It is considered
sufficiently to comply with the provisions of this section.

EMC_SHA_F_R_02.04E
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6 General Remarks

Remarks
This submittal(s) (test report) is intended for FCC ID: 2ANDL-WBR3 complies with Section
15.207, 15.209, 15.247 of the FCC Part 15, Subpart C Rules.

This report is only for the 2.4GHz WiFi test report, for the 2.4GHz BLE test report please refer to
708881974888-00.

SUMMARY:
All tests according to the regulations cited on page 5 were

W - Performed

O - Not Performed

The Equipment under Test

W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: November 25, 2019
Testing Start Date: November 28, 2019
Testing End Date: December 30, 2019

-TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch

Reviewed by: Prepared by: Tested by:

s T i Yo Yooy L

et

Hui TONG Jiaxi XU Wenqgiang LU
EMC Section Manager EMC Project Engineer EMC Test Engineer
Date: 2019-12-26 Date: 2019-12-26 Date: 2019-12-26
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7 Test Setups
7.1 AC Power Line Conducted Emission test setups
= -Wrm.r G
Sk et
T T
Bllem
Lisy -
1 - & 11
N
7.2 Radiated test setups
9kHz ~ 30MHz Test Setup:
EUT o
T L i |
0.8 m Mr—— im —
{Turntable)
Test Receiver [ = 8 |]
§tes
EMC_SHAF_R_02.04E e T Sk ™ Page 8 of 43
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30MHz ~ 1GHz Test Setup:

(Antenna Tower)

Antenna
EUT l e | v

— e H A

{}_STrn W aIm . h
(Turntable) -

Test Receiver [

L |

1GHz ~ 18GHz Test Setup:

1~4'm

3m M h
(Turntable) -

_ :
Pre-Amplifier
Spectrum Analyzer | .: “T g |

EM HA F R 02.04E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch P f 4
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18GHz ~ 25GHz Test Setup:

1~4m '| (Antenna Tower)

Antenna
l LL w Analyzer
""""" D::r:’"_' Pre- Am:dnfper
| 1

—1im — h;. — “j

(Turntable)

7.3 Conducted RF test setups

Measuring Receiver or
Wideband Power EUT
Sensor
EMC SHA F R 02.04E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch

3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
Phone: +86 21 61410123, Fax:+86 21 61408600
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8 Systems test configuration

Auxiliary Equipment Used during Test:

DESCRIPTION MANUFACTURER MODEL NO.(SHIELD) S/N(LENGTH)
PC Lenovo X240 -—

Test software: Ul_mptool
The system was configured to channel 1(2412MHz), 6(2437MHz), and 11(2462MHz) for the test.

Non-hopping mode: The system was configured to operate at a signal channel transmitting. The
test software allows the configuration and operation at the worst-case duty and the highest
transmit power.

EM HA F R 02.04E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch P 11 of 4
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9 Technical Requirement
9.1 Conducted Emission
Test Method
1. The EUT was placed on a table, which is 0.8m above ground plane
2. The power line of the EUT is connected to the AC mains through a Atrtificial Mains
Network (A.M.N.).
3. Maximum procedure was performed to ensure EUT compliance
4. A EMI test receiver is used to test the emissions from both sides of AC line
Limit
Frequency QP Limit AV Limit
MHz dBuVv dBuVv
0.150-0.500 66-56* 56-46*
0.500-5 56 46
5-30 60 50
Decreasing linearly with logarithm of the frequency
EMC_SHA_F_R_02.04E T e T o, S, 00070 7 o Page 12 of 48
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Conducted Emission
Product Type WiFi and BLE Module
M/N WBR3
Operating Condition Mode 1: Tx_2437MHz for 802.11g
Test Specification L-line
Comment AC 120V/60Hz (powered by notebook)
100 T
90+
80+
70+
A \ FCC Part 15 Class B Voltage on Mains QP
LevelS fiBuv [
50+
40
30+
20+
10+
o.._
150k 300 400500 800 1M 2M  3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB) + 10dB Attenuator
§ UD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC_SHA_F_R_02.04E TUVfg],JI\ICO.ltsl,P;cng Ton—g Rtna(%,(cshang)h(;i, 2L0t007so, P.gR. cEina Pagi;’?’ 107f1 ‘:)80
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Product Type : WiFi and BLE Module

M/N : WBRS3

Operating Condition : Mode 1: Tx_2437MHz for 802.11g
Test Specification : N-line

Comment : AC 120V/60Hz (powered by notebook)

100
90T
80T

70+

. \ FCC Part 15 Class B Voltage on Mains QP
Level3 FBUV |

504 FCC:Part 15 Class B Voltage on Mains AV
J

1 1 —_— 1 1 —_
T L L L L L B | T — 1

150k 300 400500 800 1M 2M 3M 4M 5M 6

Frequency in Hz
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9.2 Conducted peak output power

Test Method

1. Use the following spectrum analyzer settings:
RBW > the 6 dB bandwidth of the emission being measured, VBW=3RBW, Span=3RBW

Sweep = auto, Detector function = peak, Trace = max hold.

&

China

2. Add a correction factor to the display.
3. Use a power meter to measure the conducted peak output power.
Limits
Frequency Range Limit Limit
MHz W dBm
2400-2483.5 <1 <30
Test result as below table
802.11B
Conducted Peak
Frequency Output Power Result
MHz dBm
Low channel 2412MHz 17.86 Pass
Middle channel 2437MHz 18.31 Pass
High channel 2462MHz 18.47 Pass
802.11G
Conducted Peak
Frequency Output Power Result
MHz dBm
Low channel 2412MHz 24.05 Pass
Middle channel 2437MHz 24.33 Pass
High channel 2462MHz 24.02 Pass
802.11N20
Conducted Peak
Frequency Output Power Result
MHz dBm
Low channel 2412MHz 24.16 Pass
Middle channel 2437MHz 21.01 Pass
High channel 2462MHz 21.25 Pass

EMC_SHA_F_R_02.04E

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
Phone: +86 21 61410123, Fax:+86 21 61408600
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9.3 6dB bandwidth

Test Method

1. Use the following spectrum analyzer settings:
RBW=100K, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max hold

2. Use the automatic bandwidth measurement capability of an instrument, may be
employed using the X dB bandwidth mode with X set to 6 dB, care shall be taken so that
the bandwidth measurement is not influenced by any intermediate power nulls in the
fundamental emission that might be = 6 dB.

3. Allow the trace to stabilize, record the X dB Bandwidth value.

Limit
Limit [kHz]
=500
Test result
802.11B
Frequency 6dB bandwidth
MHz MHz Result
Low channel 2412MHz 9.0527 Pass
Middle channel 2437MHz 9.0627 Pass
High channel 2462MHz 9.9857 Pass
802.11G
Frequency 6dB bandwidth
MHz MHz Resuit
Low channel 2412MHz 16.3245 Pass
Middle channel 2437MHz 16.3255 Pass
High channel 2462MHz 16.3165 Pass
802.11N20
Frequency 6dB bandwidth
MHz MHz Result
Low channel 2412MHz 17.3154 Pass
Middle channel 2437MHz 17.5524 Pass
High channel 2462MHz 17.5504 Pass

EMC_SHA_F_R_02.04E

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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6 dB Bandwidth

802.11B
2412

RefLevel 26.50 dém  Offset 0.50 dB & RBW 100 kHz

= At 35 dB SWT 75.9 U5 @ YBW 300 kHz Mode Auto FFT
[@1r tax
B11] 0.10dB|
20 9.052700 MHZ|
mi[1] 0.90 dBm|
— _ 2.407461200 CHz
1 b
0.320 LJ.JU - ) g

-10 8 o

M%J N Mt

-60 dam
-70
CF 2,412 GHz 30001 pts Span 20.0 MHz
— rhlmm—
1 frert i

Date: 28 NOV 2016 16:38:39

2437
Spectrum ] (ng:q

RefLevel 2550 dbm Offset 0.50 dB @ RBW 100 kHz
lo att 3L cE  SWT 750 ps @ VBW 300kHz  Mode Auto FFT
@ 1Pk Max

Daril .07 dB]
20 day e
9.062700 MHz|

i mi[1] 070 dBm|
10 dem

2.432457200 GHz|
OO 0.570 dbn L3 quU‘U’!\ Sl bbb o
/ww ek

aod Pid - Y AN

=70 dem

CF 2.437 GHz 30001 pts
Marker

Type | Ref | Trc| X-value | Y-value | Function | Function Result |
L 1 24324572 GHz | 0.70 Gem | |

1

|

Span 30.0 MHZ

oi| M1 1] S.0627 MHz -0.07 db |
Mz | 1 _2.430488 GH2_ _0.97 6Bm |

i ] )

Neasurna.. QU 08 oo
Date. 2DEC 2018 18:11:37

2462
T =)

Ref Level 2550 dam  Offset 0,50 d& & RBW 100 kH2

e 3508 SWT 759 s @ YBW 300 kHz  Mode Auto FET
@10k Max

| D1f1] 0.46 dB)|
=D T 9.985700 MHz|

| B M1[1] 0.41 dBm)|
10 Iy 2.457008200 GHz|

M1 ’J‘J\

| 3 = D1

HreE——j01 1.040 /MJ A 2 RN by
1A )

-10 dem L b 3

i)
vaaL Vg
-20 dBm n’) L\ﬁ

-30 dBm—+ /J\' - : \K]\
.;.Z’":“?‘MHJ \\’\«’m%\m«w

-60 dBm:
=70 dBm T
CE 7 .462 GHZ 30001 pts Span 30.0 MHz
Markar
Type | Ref | Tre | X-value | Y-value | __Function | Function Result |
Mi| | 1 24570062 GHz | 0.41 dim_
DL M1 1 9.9857 MHz | _D.46 g
M2 | 1] 2.450088 GHz | 7.04 dBm | | |
L il J gy P et A
Date: 2.DEC.2018 151818
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2412

o
Spectrum v
Ref Lovel 26,50 dBm  Offset 0,50 d2 & RBW 100 kHz
lo At 35d8  SWT 759 ps & VBW 300 kHz  Mode auto FFT
(@ 17k Max
Di[1] 0.03 dB)|
20 d 16.324500 MHZ
M1[1] 7 dBm
10 2.403823300 GHz|
1 fl ok L folil R g
o 5950 ol A o Py PO R
-104d f’
sad
-&0 dBn
=70 dBn
GF 2.412 GHz 30001 pts Span 50.0 MHz
e
Rifl o
[ Measuring...  @UAUNRNLE dh gt A
Date: 2.DEC.2016 20.06.35
Spectrum ] uvn
RefLevel 25 50 dem Offsat 0.50 dB & RBW 100 kHz
o att 35dB  SWT _ 75.9 s e VBW 300 kHz  Mode auto FFT
(@ 17k Max
Di[1l 0.03 dB
20d 16.325500 MHz|
M1[1] -2.73 dBm|
0 2.428825300 GHz
0. e B b ho ol 8 ]
T Y o 7o | i T
-10 1\}“
-20 d M
o W’Wu
50 d
-60 dem
-70 dém
CF 2.437 GHz 30001 pts Span 30.0 MHz
—

I

Date: 2.0EC.2019 20:12:24

Measuring... LT

2462

Spectrum

Ref Level 25.50 dBm  Offset 0.50 d& & RBW 100 kHz
J= Att 35d8 SWT 75.9pus @ VBW 300 kHz  Mode Auto FFT

[® 1Pk Max

20 dem

D1[1] 0.03 dp|

16.316500 MHz
Mi[1] -2.37 dBm|
2.453833300 GHz|

0 dem

-10dB

-20 dB

-30de

bt e

M

-50dem

-60d

-70 dB

CF 2.462 GHz

30001 pts Span 30.0 MHz

ig

J\

| measuring..  GHNNUNLED e

Date: 2.DEC 2019 20:16:31

%
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2412

Spectrum

(=]

Ref Level 25.50 dem

Offset 0.50 B & RBW 100 kHz

lo At 35 d8  SWT 759 ps @ VBW 300 kHz  Mode Auto FFT

@17k Max
ni[1l 0.09 de|

20 dem 17.315400 MH2|
Mi[1] -2.88 dBm)|

o 2.403445300 GHZ|

3 den ey 1 1) S :

T o oan e e P S TMMMM

-10 dey

20 dBm Mﬁ’ "'LMM

=20 d »,ﬂ"‘ A

mmcf}v MM‘MMM

50 d

-50

-70

CF 2.412 GHz

30001 pts

Span 50.0 MHz

Y

Ji

Date: 2.DEC 2019 20:21

|

Measuring...

49

0212

2437

Spectrum u(]/]
Ref Level 25,50 dBm  Offset 0.50 dB & RBW 100 kHz
o att 3508 SWT 759 s @ YBW 300 kHz Mode Auto FFT
(@ 1Pk Max
Di[1] 0.01 dp)
2o 17.552400 MHZ|
mMi[1] -6.33 dBm)|
_— 2428212300 GHz
0dem
11 o
1 LAY *Mmmnﬁﬁﬂﬁ!mmﬁmmm
D1 -5.360 dim il L
-10 dBm ;
-20 dem i \W\,\%h
-30 dBm— w“‘jﬂ‘

CF 2.437 GHz

30001 pts

Span 30

I

Measuring...

J

Date: 2 DEC. 2019 20:27:56

2462

Spectrum

Ref Level 25.50 d8m

Offset 0.50 d8 & RBW 100 kHz

o Att 3508 SWT  75.9 ps @ VBW 300 kHz  Mode &uto FFT

[® 1Pk Max
D1i[1] 0.01 dB|

20 dBm 17.550400 MHz|
M1[1] -5.83 dBm|

soridh 2.453215300 GHz

0d

T S I W&MMMMWMJW il J1Lnu Readiasabi
D1 -8.860 o L

-10 4 I’

20d Mﬂ“ 7

30 JL\AM‘

-50 dem

-60 dem

-70dB

CF 2.462 GHz
—_—

30001 pts

Span 30.0 MHz

Il

T

| Measuring...

Date: 2. DEC 2019 20031:45

02122019
T |
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9.4 Power spectral density
Test Method
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This procedure shall be used if maximum peak conducted output power was used to

demonstrate compliance:

1. Set analyzer center frequency to DTS channel center frequency.
RBW=3kHz,VBW=3RBW,Span=1.5 times DTS bandwidth, Detector=Peak, Sweep=auto,

Trace= max hold.

2. Allow trace to fully stabilize, use the peak marker function to determine the maximum

amplitude level within the RBW.
3. Repeat above procedures until other frequencies measured were completed.

Limit

Limit [dBm]
<8
Test result
802.11 B
Power spectral
Frequency density Result
MHz dBm
Low channel 2412MHz -6.88 Pass
Middle channel 2437MHz -5.83 Pass
High channel 2462MHz -6.35 Pass
802.11G
Power spectral
Frequency density Result
MHz dBm
Low channel 2412MHz -10.49 Pass
Middle channel 2437MHz -10.54 Pass
High channel 2462MHz -10.52 Pass
802.11 N20
Power spectral
Frequency density Result
MHz dBm
Low channel 2412MHz -9.80 Pass
Middle channel 2437MHz -12.22 Pass
High channel 2462MHz -13.79 Pass
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Power spectral density
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802.11G
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9.5 Spurious RF conducted emissions

Test Method
1. Establish a reference level by using the following procedure:
a. Set RBW=100 kHz. VBW=3RBW. Detector =peak, Sweep time = auto couple, Trace
mode = max hold.
b. Allow trace to fully stabilize, use the peak marker function to determine the maximum
PSD level.
2. Use the maximum PSD level to establish the reference level.
a. Set the center frequency and span to encompass frequency range to be measured.
b. Use the peak marker function to determine the maximum amplitude level. Ensure that
the amplitude of all unwanted emissions outside of the authorized frequency band
(excluding restricted frequency bands) are attenuated by at least the minimum
requirements, report the three highest emissions relative to the limit.
3. Repeat above procedures until other frequencies measured were completed.

Limit
Frequency Range Limit (dBc)
MHz
30-25000 -20
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Spurious RF conducted emissions

802.11B
Out-of-Band Emissions
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Spurious Emission (30MHz — 1GHz)

Reference point

Spectrum Er? Spectrum nvn
Ref Level 25.50 dBm  Offset 0.50 dB @ RBW 100 kHz Ref Level 25.50 dBm  Offset D.50 d& & RBW 100 kHz
I att 3508 SWT 7589 s @ VBW 300 kHz _Mode auto FFT lo_Att 35dB  SWT  30.1ms @ VBW 300 kHz Mode Auto Sweep
@1Pk Max @ 1Pk Max
mM1[1] 7.23 dBm| Mi1[1] -52.83 dBm|
20 dBrm 2.412492000 GHz 20 dem 908.6780 MHz|
10 dBm L 10 dem
:
v .MJJLMLM%MMM. B
-10 dem ur,‘ /L\U -10 dBm
VJ‘)" W W \W D1 -12.770 dBr
-20 dem — -20 dBrn
\/
30d ﬁ/ \‘ -30 dBm
o N / k 40 dBm
My | e
M e 50 dBm 1
60 d
70de 70 dBm
YR 50001 pts Span 30.0 Mz Start 30.0 MHz 30001 pts Stop 1.0 GHz
| | Measuring..  WHERARNED i T o i Measuring...  WHANKENED Wl T o

Date: 2.DEC.2019 16:05:23

Spurious Emission (1GHz -5GHz)

Date: 2 DEC 2018 16:08.06

Spurious Emission (5GHz —25GHz)

Spectrum = Spectrum -
Ref Level 25.50 d@m  Offset 0.50 dB w RBW 100 kHz Ref Level 25,50 dbm  Offset 0.50 08 & RBW 100 kHz
le att 35dp SWT 40 ms @ VBW 300 kHz  Mode Auto Sweep lo Att 3508 SWI 200 ms @ YBW 300 khz  Mode Auto Sweep
® LPk Max ® 1Pk Max
mifi] -50.13 dBm| Mi[1] -47.54 dBm
20 dem 4.737140 GHz 20dB 6.772270 GHz
104 10
0 dem D
-10
-10 2,770
D1 -12,770 dém D1 -12.770 dBm
20
-20 dBm
-30
-30 df
40 dBm
-40 dBm i
M1 E
-50 df . = " Hlllﬂ “.l : | I ﬂ il il
. -60 dBm E
704
70
Start 5.0 GHz, 30001 pts Stop 25.0 GHz
Start 1.0 GHz 30001 pts Stop 5.0 GHz ] ™)
)ik | Measuring... WRRRERNND e i

ftiiH y
g
16:06:38
4 Date: 2 DEC 2019 16:07:16
Date: 2 DEC. 2019 16:06:38

EMC_SHA_F_R_02.04E

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
Phone: +86 21 61410123, Fax:+86 21 61408600

Page 25 of 48
Rev. 171.00



Report Number: 708881974877-00

China

Out-of-Band Emissions
Channel 6 (2437MHz)
Reference point Spurious Emission (30MHz — 1GHz)
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Out-of-Band Emissions
Channel 11 (2462MHz)
Reference point Spurious Emission (30MHz — 1GHz)
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802.11 G
Out-of-Band Emissions
Channel 1 (2412MHz)

Reference point Spurious Emission (30MHz — 1GHz)
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