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3 General Information

3.1 General Description of E.U.T

Product Name ........ccccceeecvvvenneennn. . Surfing Swim Jet
Model NO. ..o, . Refer to section 3.2
Remark ......cccceviivieiiiiiieciiieeee . Two series have same control unit except the appearance of jet.

The models listed in same series have same electric circuit and

PCB except battery capacity.

Therefore the full tests were performed on model P240-H10.

= L1 o [ . Refer to section 3.2

3.2 Model List

Series Model Rating
P240-H10 DC 25.6V, 72Ah, 1150W
?e?ifsen SRS R P200-H6 DC 25.6V, 45Ah, 900W
P160-H4 DC 25.6V, 30Ah, 650W
M230-H10 DC 25.6V, 72Ah, 1150W
iSGear‘irg:” SR M180-H6 DC 25.6V, 45Ah, 800W
M120-H4 DC 25.6V, 30Ah, 500W

3.3 Technical Characteristics of EUT
BLE Specification of RF Module ESP32-C3-WROOM-02U

Bluetooth Version .........ccccoceenee. : Bluetooth LE
Frequency Range .........c.cccccceeen. : 2402-2480MHz

Max. RF Output Power ................. : 5.94dBm (Conducted )
Modulation .........ccceevveeiieeeineeninen. : GFSK

Data Rate........cccccceveeiiiiiiiiiieeeeenn, : 1Mbps, 2Mbps
Quantity of Channels ................... ;40

Channel Separation...................... : 2MHz

Type of Antenna .........cccoccveeernne. :  FPC IPEX Antenna
Antenna Gain*..........ccccceevcveeennnnne :  -2.93dBi

*The antenna gain information is provided by the customer. The laboratory is not responsible for the

accuracy of the antenna gain information.
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BLE Specification of RF Module TB-03F

Bluetooth Version ............ccceeenne. . Bluetooth LE

Frequency Range .........cccccuvvnnnnnn. . 2402-2480MHz

Max. RF Output Power ................. :  2.46dBm (Conducted ) @2Mbps
Modulation ........cccceeevceeeeiiiinennnne . GFSK

Data Rate.........cccocceveeiiiiiiiiiieenennn, : 1Mbps, 2Mbps

Quantity of Channels ................... : 40

Channel Separation............cccce..... : 2MHz

Type of Antenna ........cccccceeeeeennnns . PCB Antenna

Antenna Gain*.........ccccceevvvveeeennne . -3.22dBi

*The antenna gain information is provided by the customer. The laboratory is not responsible for the
accuracy of the antenna gain information.

3.4 Standards Applicable for Testing

The tests were performed according to following standards:

FCC Rules Part 15.247 Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are

in operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz

558074 D01 15.247 Meas = Guidance For Compliance Measurements On Digital Transmission System,

Guidance v05r02 Frequency Hopping Spread Spectrum System, And Hybrid System Devices
Operating Under Section 15.247 Of The FCC Rules

ANSI C63.10-2020 American National Standard for Testing Unlicensed Wireless Devices

+C1:2023

Waltek Testing Group (Foshan) Co., Ltd.
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3.5 Test Facility
The test facility has a test site registered with the following organizations:
e |ISED - Registration No.: 21895

Waltek Testing Group (Foshan) Co., Ltd. has been registered and fully described in a report filed with the
Innovation, Science an Economic Development Canada(ISED). The acceptance letter from the ISED is
maintained in our files. Registration ISED number:21895.

e FCC — Registration No.: 820106

Waltek Testing Group (Foshan) Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 820106.

e FCC - Designation No.: CN5034

Waltek Testing Group (Foshan) Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Designation No. CN5034.

e NVLAP - Lab Code: 600191-0

Waltek Testing Group (Foshan) Co., Ltd. EMC Laboratory is accredited by the National Voluntary
Laboratory Accreditation Program (NVLAP/NIST). NVLAP Code: 600191-0.

This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST,
or any agency of the Federal Government.

3.6 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

[]Yes X No

If Yes, list the related test items and lab information:
Test items: ---

Lab information: ---

3.7 Abnormalities from Standard Conditions

None.

Waltek Testing Group (Foshan) Co., Ltd.
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4  EUT Setup and Test Mode

Page 7 of 67

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of the

measurements. All testing shall be performed under maximum output power condition, with a duty cycle

equal to 100%, and to measure its highest possible emissions level, more detailed description as follows:

Test Mode List

Test Mode Description Remark

T™M1 Low Channel 2402MHz

TM2 Middle Channel 2440MHz

TM3 High Channel 2480MHz

Test Conditions

Temperature: 22~25°C
Relative Humidity: 50~55%
Atmospheric pressure: 101.9kPa

Waltek Testing Group (Foshan) Co., Ltd.
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5 Equipment Used during Test
5.1 Equipment List
[ IConducted Emissions 1#
Item Equipment Manufacturer Model No. Serial No. P C
Date Date
1 EMI Test Receiver R&S ESR3 102423 2026-01-04 |[2027-01-03
2. LISN R&S ENV216 101343 2026-01-04 |2027-01-03
3 Cable HUBER+SUHNER | CBL2-NN-6M 223NN624 2026-01-04 |[2027-01-03
4. Switch CD RSU-A4 18G RSUA4008 2026-01-04 |[2027-01-03
[]Conducted Emissions 2#
Item Equipment Manufacturer Model No. Serial No. ] Sl
Date Date
1 EMI Test Receiver R&S ESCI 101178 2026-01-04 |2027-01-03
2. LISN R&S ENV216 101215 2026-01-04 |2027-01-03
Times Microwave | LMR195UF-
3 Cable 22 Systems BMNM-5.00M 2026-01-04 |2027-01-03
4. Switch ESE RSU/M2 2026-01-04 [2027-01-03
[]Conducted Emissions 3#
ltem Equipment Manufacturer Model No. Serial No. a9 G
Date Date
1. EMI Test Receiver R&S ESR3 102842 2026-01-04 |2027-01-03
2. LISN R&S ENV216 101542 2026-01-04 |[2027-01-03
LMR195UF-
3. Cable 12 YIHENG NMNM-2.5 2026-01-04 |2027-01-03
4. Manual RF Switch Top Precision SW-2 RSU0402 2026-01-04 |2027-01-03
MRadiation Emissions (30MHz to 1GHz) 1#
Item Equipment Manufacturer Model No. Serial No. SRl Sl
Date Date
1. | 3mSemi-anechoic |~ ANGCHUANG | 9mx6mxem ; 2024-01-05 |2027-01-04
Chamber
2. EMI Test Receiver R&S ESR7 101566 2026-01-04 |2027-01-03
&) T”'Oii;ﬁ?ar‘d SCHWARZBECK | VULB9162 9162-117 | 2026-01-10 |2027-01-09
Coaxial Cable Times Microwave RG223-
“ (below 1GHz) Systems NMNM-10M i e
[IRadiation Emissions (30MHz to 1GHz) 2#
Item Equipment Manufacturer Model No. Serial No. Bt e Sl
Date Date
T Tt YIHENG omxemxem | 12021071801 5454 01-06 |2027-01-05
Chamber 1
2. EMI Test Receiver R&S ESR7 102454 2026-01-04 |2027-01-03
3. T”'OgAr?treﬁ]iba”d SCHWARZBECK | VULB 9163 01418 2026-02-08 |2027-02-07
LMR240UF-
4. Cable 14 YIHENG NMSM-7.5 2026-01-04 |[2027-01-03
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XIRadiation Emissions (1GHz to 25GHz) 1#
Item Equipment Manufacturer Model No. Serial No. Les gt el Qe
Date Date
1, | 3mSemi-anechoic | o \NGCHUANG | 9mx6mx6m - 2024-01-05 |2027-01-04
Chamber
2 Spectrum Analyzer Agilent N9020A MY48011796 | 2026-01-05 [2027-01-04
3. | Spectrum Analyzer KEYSIGHT N9020B ATO-75355 | 2026-02-10 |2027-02-09
4 Broaﬁ;]tt’grr]‘ga'*om SCHWARZBECK |BBHA 9120D| 01561 | 2026-01-06 |2027-01-05
5. Coaxial Cable | ;00 Microwave | CBL5-NN s 2026-01-04 |2027-01-03
(above 1GHz)
Broadband
6. Preamplifier Lunar EM LNA1G18-40 | 20160501002 | 2026-01-05 |[2027-01-04
(Above 1GHz)
7. BroaAd;]t:::gaHom SCHWARZBECK | BBHA 9170 01119 2026-01-06 |2027-01-05
8. Broadbgnd Tonscend TPA18040048 | AP211806161 | 2026-01-06 |2027-01-05
Preamplifier
9. Coaxial Cable | ''Mes Microwave HF160-KMKM- > 2026-01-04 |2027-01-03
Systems 5
XIRF Conducted Testing
Item Equipment Manufacturer Model No. Serial No. Bl LI
Date Date
1. | Spectrum Analyzer Agilent N9020A MY48011796 | 2026-01-05 (2027-01-04
o ale s Gty > Agilent N5181A | MY48180720 | 2026-01-05 |2027-01-04
Generator
3. RF Control Unit CHANGCHUANG JS0806-2 - 2026-01-05 [2027-01-04
[]: Not Used
X: Used
5.2 Test Software
Description Manufacturer Model Version
EMI Test Software
(Conducted Disturbance 1#) FARATRONIC EZ-EMC EMEC-3A1
EMI Test Software
(Conducted Disturbance 2#) FARATRONIC EZ-CON FARAD-3A1.1+
EMI Test Software
(Conducted Disturbance 3#) FARATRONIC EZ-EMC EMC-CON 3Al1.1+
= eres] JpiniEg FARATRONIC EZ-EMC RA-03A1-2
(Radiated Emission)
RF Conducted Test Software TONSCEND JS1120-2 V2.6
5.3 Special Accessories and Auxiliary Equipment
Item Equipment Manufacturer Model No. Serial No.
1. / / / /

Waltek Testing Group (Foshan) Co., Ltd.
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5.4 Measurement Uncertainty

Page 10 of 67

Parameter Uncertainty
RF Output Power +2.2dB
Occupied Bandwidth +1.5%
Conducted Emission +2.6dB

Transmitter Spurious Emission

+3.8dB (for 25MHz-1GHz)

+5.0dB (for 1GHz-18GHz)

(2)This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

level using a coverage factor of k=2.

Waltek Testing Group (Foshan) Co., Ltd.
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6 Summary of Test Result

Page 11 of 67

\

Test Items FCC Rules Result
Antenna Requirement §15.203; 815.247(b)(4)(i) Compliant
Restricted Band of Operation §15.205 Compliant
Conducted Emissions 815.207(a) Compliant
Radiated Spurious Emissions 815.209(a) Compliant
Power Spectral Density §15.247(e) Compliant
DTS Bandwidth §15.247(a)(2) Compliant
RF Output Power 815.247(b)(1) Compliant
Band edge (Out of Band Emissions) §15.247(d) Compliant
Remark:
Pass Test item meets the requirement
Fail Test item does not meet the requirement
N/A Test case does not apply to the test object

Waltek Testing Group (Foshan) Co., Ltd.
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6.1 Antenna Requirement

6.1.1 Standard Applicable

According to FCC Part 15.203, 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 shall be considered sufficient

to comply with the provisions of this section.

6.1.2 Evaluation Information
The EUT has two antennas:

One is FPC IPEX Antenna, the gain is -2.93 dBi, fulfil the requirement of this section.

Another one is PCB Antenna, the gain is -3.22 dBi, fulfil the requirement of this section.

i,
!

V .Y

A%W. R,

@) c56  @R194
- (@m8) “C55 (@9) C51

feeeeett-
TB-03F

MODEL 53
BT 5.0 MESH

® ; |
- |
n % Ai-Thinker |
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6.2 Radiated Spurious Emissions
6.2.1 Standard Applicable

According to §15.247(d), 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).

The emission limit in this paragraph is based on measurement instrumentation employing an average ?
¢
detector. The provisions in §15.35 for limiting peak emissions apply. Spurious Radiated Emissions \
measurements starting below or at the lowest crystal frequency.
#

6.2.2 Test Procedure
1) The EUT is placed on a turntable, which is 0.8m(Below 1G) 1.5m(above 1G)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.
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 Z position. So the data shown was the Z position only.

Waltek Testing Group (Foshan) Co., Ltd.
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6.2.3 Test Setup

The setup of EUT is according with per ANSI C63.10 measurement procedure. The specification used was
with the FCC Part 15.205 15.247(a) and FCC Part 15.209 Limit.

The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the middle.
The spacing between the peripherals was 10 cm.

The test setup for emission measurement below 30MHz.

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

Turn Table

PC Spectrum AMP Combining
System Analyzer Network

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

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°
3m )l
0.8 Turn Table

<-—-§—’—->|

PC Spectrum AMP Combining
System Analyzer Network

Waltek Testing Group (Foshan) Co., Ltd.
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

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

7 Y

|

|

[}

[}
1.5m,

|

: Turn Table

X Absorbers

|

v AAAA

1 |
Z=
PC Spectrum AMP Combining

€I ANa € NEetworK

6.2.4 Spectrum Analyzer Setup

9KHz-30MHz 30MHz-1GHz Above 1GHz

RBW=10kHz RBW=120kHz RBW=1MHz

VBW=30kHz VBW=300kHz VBW=3MHz(Peak), 10MHz(AV)
Sweep time=Auto Sweep time=Auto Sweep time=Auto

Trace=Max hold Trace=Max hold Trace=Max hold

Detector function=peak Detector function=peak, QP Detector function=peak, AV

6.2.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the

Amplifier Gain from the Amplitude reading. The basic equation is as follows:
Corr. Ampl. = Indicated Reading + Corr. Factor
Corr.Factor=Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable limit.
For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B. The

equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Testing Group (Foshan) Co., Ltd.
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6.2.6 Test Results

Note: All test modes (different data rate and different modulation) are performed, but only the worst case
(which produce maximum emission) is recorded in this report.

Page 16 of 67

\

Test Item ESP32-C3-WROOM-02U Frequency Range 30MHz to 1GHz

Test Channel Low Channel Polarization Vertical
F0.0 dBuV/m

Limit: —
T R N N S S SO S SO SO O ..o A
a0 |
40
i}
20
10
1 T S S O T S SN SRR SR NN SN
T T 1 P S O A U SUp U SO SNt SR S AR
1 A A S S
-30.q ; ; ; ; ; ;
20,000 40 50 E0 70 80 300 400 500 GO0 7OD 1000.0 MH=z
Freq. Reading | Factor Result Limit [Margin

No- | MHz)  |(dBuvim)| (dB) |(dBuvim)|dBuvim)| (dB) |PSecr| Remark

1 459519 -0.16 19.83 | 1967 40.00 |-20.33| peak

2 53.1872] -0.60 1996 | 19.36 40.00 |-20.64| peak

3 104.9033| -0.32 1882 | 1850 4350 |-25.00] peak

4 205.0270| 1.30 1893 | 2023 4350 |-23.27| peak

5 3412600 1.88 2216 | 2404 4600 |-21.96| peak

6 687.1507| 282 2829 | 31.11 4600 |-14.89| peak
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http://www.waltek.com.cn
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Test Item ESP32-C3-WROOM-02U Frequency Range 30MHz to 1GHz

Test Channel Low Channel Polarization Horizontal
F0.0 dBul/m

Limit: —_—
o7 N U U St A S S S S A S AU P M a'g"_
a0 I |
40
a0 :
20
10 :
J S N S S ..........................................................................................
I T o S R S L .........................................................................................
Lo 1 S S . :r -----------------------------------------------------------------------------------------
-Hl].q : H H H L L
20,000 40 50 E0 70 80 300 400 500 B00 700 10000 MHz
Freq. Reading | Factor Result Limit |Margin

No- | MHz) |(dBuv/im)| (dB) |(dBuVim)|(dBuvim)| (dB) |Detector| Remark

1 46.0648| -0.59 19.85 | 19.26 40.00 |-20.74| peak

2 105.1241] -0.14 1880 | 1866 4350 |-24.84| peak

3 246.0372| 0.72 19.80 | 2052 46.00 |-25.48| peak

4 318.7052| 032 2141 | 2173 4600 |-2427| peak

5 476.6676| 1.46 2489 | 2635 46.00 |-19.65| peak

6 699.3045| 277 2857 | 3134 4600 |-1466| peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item ESP32-C3-WROOM-02U Frequency Range 30MHz to 1GHz
Test Channel Middle Channel Polarization Vertical
Fo.0 dBul/m
60
50
40
30 :
20 E d
10 :
1T R S L ............................................... ...........................................
A0 | S SO NS SO TR SRR SO SO SO SO SO
20 | 108 0 R RN S N U A O
-a0.q ; P ; ; Lo
30,000 40 50 60 70 80 300 400 500 GO0 70O 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No. | (MHz) |(dBuV/im)| (dB) |(dBuVim)|(dBuvim)| (dB) |Detector| Remark
1 106.4596| 0.66 18.57 19.23 4350 |-24.27| peak
2 2175443 064 18.84 19.48 4600 |-2652| peak
3 306.5386| 073 2112 | 2185 4600 |-24.15] peak
4 4227983 260 2379 | 2639 4600 |-19.61| peak
5 5413725 1.73 2615 | 2788 4600 |-18.12| peak
6 744.0828| 2.63 29.21 31.84 46.00 |-14.16] peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn

WT-510-201-12-A



http://www.waltek.com.cn/

Reference No.: WTF26F05152782W002

Page 19 of 67

\

Test Item ESP32-C3-WROOM-02U Frequency Range 30MHz to 1GHz

Test Channel Middle Channel Polarization Horizontal
F0.0 dBul¥/m

. . . . : : . Limit: —_—
B0 | 00 O SO A e M —
50 I |
40
i}
20
10
1 O O O A SO O U SR S RPN AR S SRR S
0 S S — R S
W 158 16 A T
-a0.g : : : : : : :
30,000 40 50 0 70 €0 300 400 500 600 70O 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin

No- | MHz) |(dBuv/im)| (dB) |(dBuV/m)|(dBuV/m)| (aB) |Detector| Remark

1 464378 003 1989 | 1992 4000 |-20.08| peak

2 104.9768| -0.19 1882 | 18863 4350 |-2487| peak

3 2245980 0.38 18.77 | 19.15 46.00 |-26.85| peak

4 3435411 003 22.21 2218 46.00 |-23.82| peak

5 506.8344| 0.93 2568 | 26.61 46.00 |-19.39| peak

6 706.2044| 162 2864 | 3026 4600 |-15.74| peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item ESP32-C3-WROOM-02U Frequency Range 30MHz to 1GHz
Test Channel High Channel Polarization Vertical
F0.0 dBuVf/m
. . . . Limit: —
e e e
al I |
40
20
20
10
1 O O SO U S SOt SO SO TR AR SRR N B
o A S
Wl L1 S N N S O
-a0.q : : : : : Lo
20.000 40 1] ED 70 80 300 400 KO0 GO0 700 1000.0 MH=z
Freq. Reading | Factor | Result Limit |Margin
No- | (MHz) |(@Buv/m)| (dB) |(dBuV/m)|(dBuVim)| (aB) |Detector| Remark
1 44 4463| 082 1957 | 2039 4000 |-19.61| peak
2 109.7574] 0.25 18.36 | 1861 4350 |-2489| peak
3 239.2311] 0.71 1945 | 20.16 46.00 |-25.84| peak
4 4296734 106 2394 | 2500 46.00 |-21.00] peak
5 607.7867| 0.71 2766 | 2837 46.00 |-17.63| peak
6 890.1033| 299 3136 | 3435 4600 |-1165| peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item ESP32-C3-WROOM-02U Frequency Range 30MHz to 1GHz
Test Channel High Channel Polarization Horizontal
F0.0 dBuf/m
Limit: —_—
| T P N Nt A S S St S OO SIS AP SO M a'g"_
a0 |
40
20
20
L
1 O O R SRR FAUURE SRR SR RSP S S
B T 1 L O O L SR (Y FUR PR (SRS U ISR SRS I
B I L L T e T T P Ll L EE LT TR PR PP PP P
-30. : : : : :
30,000 40 50 G0 7O 80 oo 400 500 GO0 700 1000.0 WH=z
Freq. Reading | Factor Result Limit  [Margin
No- | MHz) |@Buvim)| (dB) |(dBuv/im)|(dBuvim)| (dB) |DetEcer| Remark
1 46.5356| -0.29 1990 | 1961 40.00 |-20.39] peak
2 104.6827| 0.28 18.81 19.09 4350 |-2441] peak
3 214.5895| 117 1873 | 19.90 4350 |-23.60| peak
4 398.6106| 1.44 2334 | 2478 46.00 |-21.22| peak
5 640.8356| 223 28.03 | 3026 46.00 |-15.74| peak
6 875.2460| 224 3110 | 3334 46.00 |-12.66| peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item ESP32-C3-WROOM-02U Frequency Range 1GHz to 18GHz

Test Channel Low Channel Polarization Vertical
0.0 dBu/m

Limit: —_
a0 'WE_
Fi}
1}
50
A0
30
1 6
1 T O S SO U SRR PRI
A
-10.g : : : : : : :
10000000 270000 440000 E100.00 F200.00 950000 11200.00 12900.00 1460000 16300.0012000.00MHz
Freq. Reading | Factor Result Limit |Margin

No- | MHz) |@Buvim)| (@B) |(dBuvim)|(dBuvim)| (dB) |Cetector| Remark

1 2402.000] 8856 | -22.80 | 65.76 7400 | -824] peak

2 5114000 6038 | -1665 | 4371 7400 |-3029| peak

3 5114000 5040 | -1665 | 3375 5400 |-2025] AvG

4 7817.000| 5912 | -11.30 | 4782 7400 |-26.18| peak

5 7817.000| 4682 | -11.30 | 3552 5400 |-18.48| AVG

6 8701.000| 58.53 -9.23 4930 7400 |-24.70] peak

7 8701.000| 47.69 -9.23 38.46 5400 [-15.54] AVG

8 10979.000| 56.42 -6.09 50.33 7400 |-23.67| peak

9 10979.000| 46.75 -6.09 40.66 5400 [-13.34] AVG

10 13036.000| 56.39 484 5155 7400 |-22.45| peak

1 13036.000| 44.90 484 40.06 5400 [-13.94] AVG

12 17983.000| 56.86 272 5414 7400 |-19.86] peak

13 17982.000| 46.00 272 4328 5400 [-1072] AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item ESP32-C3-WROOM-02U Frequency Range 1GHz to 18GHz

Test Channel Low Channel Polarization Horizontal
900 dBu/m

Limit: —_—
a0 AVE.: —_—
rill
60
50
Al
30
| O O SO S SO S
1 O O U F U T VU
L B L E T r T e L CE L LT T T L L LT
-10.q ; ; ; ; ; ; ;
1000.0000 2700.00 4400.00 G100.00 7800.00 9500.00 11200000 12900.00 14600.00 16300_0012000_.00MH=z
Freq. Reading Factor Result Limit |Margin

No- | MHz) |(dBuv/m)| (dB) |(dBuV/m)|(dBuVim)| (aB) |Petector| Remark

1 2402.000] 9218 | -22.80 | 69.38 7400 | 462 peak

2 5046.000| 60.87 | -16.31 | 4456 7400 |-29.44| peak

3 5046.000] 4866 | -1631 | 32.35 5400 |-2185] AVG

4 6695000 60.73 | -13.19 | 4754 7400 |-26.46| peak

5 6695000 49.75 | -13.19 | 3656 5400 [-17.44] AVG

6 8259.000] 60.03 | -1067 | 49.36 74.00 |-2464| peak

7 8250000 4968 | -1067 | 3901 5400 |-1499] AVG

8 10945.000| 56.55 6.13 50.42 74.00 |-2358| peak

9 10945.000| 46.11 6.13 39.98 5400 |-1402] AVG

10 13903.000| 56.54 5.0 5153 7400 |-22.47| peak

11 13903.000| 46.08 5.0 41.07 5400 |-1293] AVG

12 17966.000| 56.08 273 5335 7400 |-2065| peak

13 17966.000| 4597 273 4324 5400 |-10.76] AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF26F05152782W002 Page 24 of 67 \

Test Item ESP32-C3-WROOM-02U Frequency Range 1GHz to 18GHz
Test Channel Middle Channel Polarization Vertical

BO oo bomemnonennod fomi e b o feonmeneees b me oo P e

70

60

50

40

30
| b b b T T b b

1 T L P SO FAPN S

—1l].q

1000.0000 2700.00 4400.00 E100.00 7200.00 9500.00 1120000 1290000 14600.00  16300.00123000.00MH=z

No. (Fr\;iﬁz') (Egigﬁ) F(gfat}o ' (d%i%j’:ﬂ} {dFI_’-_LlT-’l.’tm) M(:éng;n Detector | Remark
1 2440.000| 8620 | -2301 | 6319 | 7400 |-1081| peak
2 5063000 6089 | -1640 | 4449 | 7400 | 2951 peak
3 5063000 4942 | -1640 | 3302 | 5400 |-2098 AVG
2 7608000 5049 | 1113 | 4836 | 7400 | 2564 peak
5 7608000| 4863 | 1113 | 3750 | 5400 |-1650] AVG
6 10027.000] 5601 | 797 | 5004 | 7400 | 2396 peak
7 10027.000] 4796 | 797 | 3999 | 5400 |-1401| AVG
8 12798000 5657 | 511 | 5146 | 7400 | 2254 peak
9 12798000 4642 | 511 | 4131 | 5400 |-1269] AVG
10 14345000 5681 | 517 | 5164 | 7400 | 22.36| peak
11 14345000 4552 | 517 | 4035 | 5400 |-1365 AVG
12 18000000 5597 | 270 | 5327 | 7400 | -2073| peak
13 18000000 4499 | 270 | 4229 | 5400 |-1171] AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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Test Item ESP32-C3-WROOM-02U Frequency Range 1GHz to 18GHz

Test Channel Middle Channel Polarization Horizontal
0.0 dBul/m

! E ! ! ! ! Limit -
B0 | SR SR b b L AVE: —
Fii]
i1}
50 ;
Al
30
20 | ..............................................................
10 ______.___________._____L_________._J____________L___________JE ______________________________________________________________
0 | S N R I RN S S
-10.q ; ; ; ; ; ;
1000.0000 2700.00 4400.00 5100.00 F200.00 500,00 11200.00 12900.00 14600.00 16300.0012000_00MH=
Freq. Reading Factor Result Limit |Margin

No- | (MHz) |(dBuVim)| (dB) |(dBuVim)|(dBuvim)| (dB) |Detector| Remark

1 2440000 8899 | -2301 | 6598 7400 | -8.02| peak

2 5114.000| 6053 | -16.65 | 43.88 74.00 |-30.12| peak

3 5114.000| 48.81 -16.85 | 32.16 5400 |-21.84] AVG

4 7324.000| 59.71 -11.38 | 48.33 74.00 |-25.67| peak

5 7324.000] 4910 | -11.38 | 3772 5400 |-16.28] AVG

6 9041.000| 57.61 -8.54 49.07 74.00 |-24.93] peak

7 9041.000| 47.05 -B.54 3851 5400 |-15.49] AVG

8 10554.000] 57.23 7.22 50.01 74.00 |-23.99] peak

9 10554.000| 46.09 722 38.87 5400 |-15.13] AVG

10 13019.000] 56.73 -4.85 51.88 74.00 |-22.12| peak

11 13019.000| 44.94 485 40.09 5400 |-13.91] AVG

12 14158.000| 57.66 472 52.94 7400 |-21.08| peak

13 14158.000| 45.84 472 4112 5400 |-12.88] AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item ESP32-C3-WROOM-02U Frequency Range 1GHz to 18GHz
Test Channel High Channel Polarization Vertical
a0 dBaSm
Limik: —

an

AYG: —

]

40

an

20

-1 !
TRO00. 0000 ZF00. 00 A4400.00 E100.00 Fan.om 9500.00 11 200_Do 12300, 0o TAEOD. 00 lﬁﬁﬂ.mlmﬂﬂ.ﬂﬂﬂﬂz

No. {ETH“Z'] (SEE?;E} FSE’?F {dREliilfJflrtn} mELui:::rIxtm] M{irag}:" Detector | Remark

1 2480000] 8532 | 2263 | 6269 | 7400 |-1131| peak

2 S097000| 6014 | -1668 | 4346 | 7400 |-3054| peak

3 S0G7000| 4683 | 1668 | 3221 | 5400 |2179] AVG

3 7847000 5651 | 1131 | 4720 | 7400 |-26.80| peak

5 7647000 4696 | -1131 | 3565 | 5400 |-18.35| AVG

5 3842000 5731 | 807 | 4924 | 7400 |-24.76] peak

7 0042000 4778 | 807 | 3967 | 5400 [-1433] AVG

E 11435000 5684 | 522 | 5082 | 7400 | 2338] peak

3 11438000 4627 | 522 | 4005 | 5400 |-1395 AVG

10 12968000 5650 | 489 | 5170 | 7400 | 22.30] peak

11 17068.000] 4490 | 483 | 4010 | S4.00 |-13.90] AVG

12 18000000 5488 | 270 | 5248 | 7400 | 2182 peak

13 18000.000| 4381 | 270 | 4111 | 5400 |-12.89] AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item ESP32-C3-WROOM-02U Frequency Range 1GHz to 18GHz
Test Channel High Channel Polarization Horizontal
a0 dBakdm
Limit: —
a0 M‘E:: —
¥
B0 %
10
=0  — o /3_ ;;.',.‘_r.;;.;g‘. ;,;;;_;;.;.;,:,;.;:_:E;: e A ey
i W Fas _.I.-'ll-l"ln"'l"I - a 1 :
a0 "l'_;.'l'l":.ﬂ.',,i,'.k'\v.'~=f"""'.';h ________E__ 5 - B . .
a [ " |
20
n
-0
T0. 0D 200,00 A400.00 G100.00 ramo.on 50000 200,00 12300000 1460000 1630000 16000.00MH=
Freq. Reading | Factor Result Limit |Margin
D R rk
No- | bz |igBuvim)| (@B) | (dBuvim) |(gBuvim)| (@) || T
1 2480.000( 8206 | -2263 | s59.43 74.00 |-14.57| peak
2 5046000 59.54 | -16.31 [ 4323 74.00 |-30.77| peak
3 5046000 4877 | -16.31 | 3248 5400 [-2154] AVG
4 7800000 5849 | -1138 [ 47.11 7400 |-26.88| peak
5 7800.000( 48.03 | -11.38 | 36.65 54.00 [-17.35| AVG
B 5381.000 56.72 -5.03 | 4869 7400 |-25.31| peak
7 9381000 4530 803 | 3777 5400 |-16.23] AVG
B 11353.000| 55.66 642 | 4924 7400 |-2476| peak
g 11353.000] 45.21 542 | 3879 54.00 [-15.21] AVG
10 13886.000| 56.44 507 | 5137 7400 |-2263| peak
1 13886.000| 4529 507 | 4022 5400 |-13.78] AVG
12 17898.000| 55.33 282 | 5251 7400 |-2148| peak
13 17898.000| 44.49 282 | 4167 5400 [-12.33] AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item TB-03F@2Mbps Frequency Range 30MHz to 1GHz

Test Channel Low Channel Polarization Vertical
ron dBu¥/m

5 5 5 5 5 5 Lk —
60 AN SR S S S I bl Mg —
o0 | | | &l
0 i i i i
& | | |
20 a b A
w [
10 SR dl e ; ;
-20 :
-30.4 i P i : i :
30.000 40 a0 60 70 BO 300 400 500 600 70D 1000.0 MHz
Freq. Reading | Factor | Result Limit  {Margin

No- | (MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuVim)| (dB) |C==cor| Remark

1 456627 006 1977 | 19.83 4000 |-2017| peak

2 638482 131 1761 | 1892 4000 |-2108| peak

3 1004044 007 1863 | 1856 4350 | 2494 peak

1 2203079| -0.10 1894 | 1884 4600 |-27.16| peak

5 2623429 029 2016 | 2045 4600 |-2555| peak

6 4758326 164 2488 | 2652 4600 |-19.48| peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF26F05152782W002 Page 29 of 67 \
Test Item TB-03F@2Mbps Frequency Range 30MHz to 1GHz
Test Channel Low Channel Polarization Horizontal
70.0 dBu¥/m
Limit: —
0 M argin: —_—
50 :
40
30
20
10
1 Oy S N SR SRR SRR ANPRPR SRR SR SN
1 T - - U NS SN RRNRRY SRR SUR RN SRS S-S
-20
-30.0 | | f | |
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | MHz)  |(@Buvim)| (@B) |(dBuvim) |(dBuvim)| (aB) |Petector| Remark
1 419919 096 19.11 | 20.07 40.00 [-19.93| peak
2 53.4865| -0.66 19.90 | 19.24 40.00 |-20.76| peak
3 107.0211] 033 1853 | 18.86 4350 |-24.64] peak
4 171.0022[ 077 1599 | 16.76 4350 |-26.74| peak
5 299.7359| 0.35 20.95 | 21.30 46.00 [-24.70[ peak
5 796.7415] 1.56 2086 | 31.42 46.00 |-14.58| peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item TB-03F@2Mbps Frequency Range 30MHz to 1GHz
Test Channel Middle Channel Polarization Vertical
F0.0 dBu/m
Limit; —_—
Bl e e e e e e e b e b b e e e ————

i}

10

20

20

i
1}
-10
-20
-a0.q : : Lo : : : Lo
20,000 40 1) &0 70 8O 300 400 00 B00 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | MHz) |(dBuV/m)| (dB) |(dBuV/m)|(dBuVim)| (aB) |Petector| Remark
1 1036236| 022 | 1877 | 1899 | 4350 |2451| peak
2 22909371| 040 | 1906 | 1946 | 4600 | 2654| peak
3 3617138| 072 | 2265 | 2337 | 4600 |-22.63| peak
4 4487683| 133 | 2428 | 2561 | 4600 | 20239 peak
5 5840045 158 | 2608 | 2856 | 4600 |-17.44] peak
6 8377117| 172 | 3054 | 3226 | 4600 |-1374] peak

Waltek Testing Group (Foshan) Co., Ltd.
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Reference No.: WTF26F05152782W002 Page 31 of 67 \
Test Item TB-03F@2Mbps Frequency Range 30MHz to 1GHz
Test Channel Middle Channel Polarization Horizontal
F0.0 dBu/m
Limit; —_—
| T T e Ty

i}

10

20

20

i
1}
-10
-20
-a0.q : : Lo : : : Lo
20,000 40 1) ED 7O €0 300 A00 500 €00 70O 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | MHz) |(dBuV/m)| (dB) |(dBuV/m)|(dBuVim)| (aB) |Petector| Remark
1 425104] 061 | 1921 | 1982 | 4000 |-2018| peak
2 530002| 051 | 1994 | 1943 | 4000 |-2057| peak
3 2621500 006 | 2015 | 2111 | 46.00 | 2489 peak
4 3604047| 003 | 2266 | 2359 | 4600 | 2241 peak
5 5628507| 134 | 2647 | 2781 | 4600 |-1819] peak
6 7684786 220 | 2056 | 3185 | 4600 |-1415| peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF26F05152782W002 Page 32 of 67 \
Test Item TB-03F@2Mbps Frequency Range 30MHz to 1GHz
Test Channel High Channel Polarization Vertical
F0.0 dBu¥/m
. . b : : . . Limit —_—
O S S S O AR e MO
a0 |
40
30
20
10
1 T O SO S o A S O O U SO SRR PSR SO SN SRR TN
P RSRESERS SRURR U DU DU 0 SOOI SO AN OUOUO U SO SO I
P O 0
-0 : : : : : :
30,000 40 50 E0 7O &80 300 400 h00 €00 700 1000.0 MH=z
Freq. Reading | Factor Result Limit |Margin
No- | (MHz) |(dBuv/im)| (dB) |(dBuvim)|(dBuvim)| (dB) |Detector| Remark
1 103.9147 1.41 18.80 | 2021 4350 |-2329| peak
2 216.4030| 059 1880 | 19.39 4600 |-2661| peak
3 3425788 1.75 2219 | 2394 46.00 |-22.06| peak
4 5225347 1.21 2589 | 27.10 46.00 |-18.90] peak
5 7332046 1.71 2895 | 3066 46.00 |-15.34| peak
6 994 4052| 2.05 3262 | 3467 5400 |-19.33| peak

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Item TB-03F@2Mbps Frequency Range 30MHz to 1GHz

Test Channel High Channel Polarization Horizontal
F0.0 dBu¥/m

Limit: —_—
1 S O SOt SO S SN S _Margin:  —
a0 |
40
30
20 :
10
] O O O Y N S SO S SO Y SR BN IOURUIS PR SN O
T ISR SO S S S S S R U SRUURUUE SV SUUU SO O
O S U S S R SR S S S
-0 : P P :
30,000 40 50 E0 7O 80 300 400 500 G600 700 1000.0 MH=z
Freq. Reading | Factor Result Limit |Margin

No- | (MHz) |(dBuv/im)| (dB) |(dBuvim)|(dBuvim)| (dB) |Detector| Remark

1 451374| 052 1967 | 2019 4000 |-19.81| peak

2 58.9837| 0.96 1883 | 1979 4000 |-2021| peak

3 296.3914| 0.74 2081 | 2155 46.00 |-24.45| peak

4 4363542 1.99 2407 | 26.06 46.00 |-19.94] peak

5 758.3086| 2.02 29.41 31.43 46.00 |-14.57| peak

6 918.6421| 1.60 3163 | 3323 4600 |-12.77| peak

Waltek Testing Group (Foshan) Co., Ltd.
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Reference No.: WTF26F05152782W002

Test Item

Test Channel

TB-03F@2Mbps
Low Channel

Page 34 of 67

Frequency Range 1GHz to 18GHz

Polarization

Vertical

q0.0

dBuV/m

an
Fil]
60
50
Al
3n
|
1 S S S A
1 N L Sy S SO SN
-10.q : : : : : : :
1000, 0000 270000 4400.00 G100.00 F200.00 9500.00 11200.00 12900.00 14600, 00 16300001 2000.00MHz
Freq. Reading Factor Result Limit [Margin

No- | MHz) |@Buvim)| (dB) |(dBuvim)|(dBuvim)| (dB) |PEecr| Remark

1 2402000 9244 | -2280 | 6964 | 7400 | -436| peak

2 4876000 6117 | 1677 | 4440 | 7400 |-2060| peak

3 4876000 5006 | -1677 | 3320 | 5400 |-2071| AVG

4 7307.000] 5801 | 1123 | 4768 | 7400 | 2632 peak

5 7307.000| 4762 | 1123 | 3630 | 5400 |-1761| AVG

6 9313000| 5816 | B62 | 4054 | 7400 | 2446 peak

7 9313000| 4740 | 862 | 3878 | 5400 |-1522| AVG

8 10911.000| 56.05 | -6.17 | 4088 | 7400 | 24.12| peak

9 10011000 2516 | -6.17 | 3809 | 5400 |-1501] AVG

10 12068.000| 5641 | -489 | 5152 | 7400 | 2248| peak

11 10068000 4401 | 480 | 4002 | 5400 |-1398] AVG

12 14311000 5761 | 534 | 5227 | 7400 | 2173] peak

13 14311000 2647 | 534 | 4113 | 5400 |-1287| AVG

Waltek Testing Group (Foshan) Co., Ltd.
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Test Item

Test Channel

TB-03F@2Mbps

Low Channel

Page 35 of 67

Frequency Range 1GHz to 18GHz

Polarization

Horizontal

an
Fill
i1}
50
Al
30
20 | ..............................................................
10 ______.___________._____L_________._J____________L___________JE ______________________________________________________________
0 | S R R I A A S N
-10.q ; ; ; ; ; ;
1000.0000 2700.00 4400.00 5100.00 F200.00 500,00 11200.00 12900.00 14600.00 16300.0012000_00MH=
Freq. Reading Factor Result Limit |Margin

No- | (MHz) |(dBuVim)| (dB) |(dBuVim)|(dBuvim)| (dB) |Detector| Remark

1 2402000 9224 | 2280 | 6944 | 7400 | -456| peak

2 5743000| 6257 | 1579 | 4678 | 7400 | 2722 peak

3 5743000] 5228 | 1579 | 3649 | 5400 |-1751] AVG

4 7375.000] 5963 | 1168 | 4795 | 7400 | 26.05 peak

5 7375000] 4834 | 1168 | 3666 | 5400 |-17.34] AVG

6 9500.000| 5759 | -B03 | 4956 | 7400 |-24.44] peak

7 9500000| 4532 | 803 | 3720 | 5400 |-1671] AVG

8 10630.000| 5576 | 672 | 4904 | 7400 | 2406 peak

9 10630.000] 4512 | 672 | 3840 | 5400 |-1560] AVG

10 13087.000| 5598 | 477 | 5121 | 7400 | 2279 peak

11 13087.000| 4534 | 477 | 4057 | 5400 |-1343] AVG

12 14430000 5648 | 499 | 5149 | 7400 | 2251 peak

13 14430000 4621 | 499 | 4122 | 5400 |-1278] AVG

Waltek Testing Group (Foshan) Co., Ltd.
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Test Item TB-03F@2Mbps Frequency Range 1GHz to 18GHz

Test Channel Middle Channel Polarization Vertical
0.0 dBu/m

Limit: —_—
0 AVEI: —_—
rill
60
50 :
10 i ! i i
30 : : ! : Z
D0 b b S SO SRR SO S
10 | SRS S U S AR USROS WU S
0 | S S N S SR S
-10.0 : : : : : :
10000000 2700.00 4400.00 E100.00 FB00.00 9500. 00 11200000 12900.00 14600.00 16300.0012000.00MH=
Freq. Reading Factor Result Limit  |Margin

No- | (MHz) |(dBuv/m)| (dB) |(dBuV/m)|(dBuVim)| (aB) |Detector| Remark

1 2440000 9234 | 2301 | 6933 7400 | 467 peak

2 4876000 6168 | -1677 | 4491 7400 |-29.09] peak

3 4876.000] 4900 | 1677 | 3223 5400 |-21.77] AVG

4 7324.000] 5827 | -1138 | 4689 7400 |-2711| peak

5 7324.000| 48.91 1138 | 3553 5400 |-18.47] AVG

6 10911.000] 5514 617 48 97 7400 | 2503 peak

7 10911.000] 43.94 617 3777 5400 |-16.23] AVG

8 12866.000| 5581 496 50 85 7400 | -23.15 peak

9 12866.000| 4445 406 39.49 5400 |-1451] AVG

10 14532000 5620 515 5105 7400 | 2295 peak

11 14532.000| 4571 515 40 56 5400 |-1344] AVG

12 17949.000| 54.90 275 5215 7400 | -21.85 peak

13 17949000 4383 275 4108 5400 |-1292] AVG

Waltek Testing Group (Foshan) Co., Ltd.
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Test Item

Test Channel

TB-03F@2Mbps
Middle Channel
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Frequency Range 1GHz to 18GHz

Polarization

Horizontal

90.0

dBuV/m

an
Fil]
511
50
Al
30
| e
1 O s O S S
N O S S A
-10.0 ; ; ; ; ; ; ;
10000000 2700.00 A400_00 510000 Fe00.00 950000 11200.00 12900.00 14600.00 16300.0013000.00KMH=z
Freq. Reading Factor Result Limit  [Margin

No- | MHz) |@Buvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |Petecter| Remark

1 2440000 9273 | 2301 | 6972 | 7400 | -428| peak

2 5148000 6133 | -1651 | 4482 | 7400 | -2918| peak

3 5148000 4756 | -1651 | 3104 | 5400 | 2206 AVG

2 7307.000| 5956 | -1123 | 4832 | 7400 | -2568| peak

5 7307.000| 4863 | 1123 | 3740 | 5400 |-1660] AVG

6 9308000 5746 | 784 | 4962 | 7400 | 2438 peak

7 9398000 4558 | 784 | 3774 | 5400 |-1626| AVG

8 11387.000] 5648 | 617 | 5031 | 7400 | 2369| peak

9 11387.000] 4679 | 617 | 4062 | 5400 |-1338 AVG

10 13087.000] 56.09 | 477 | 5132 | 7400 |-22.68| peak

11 13087.000| 4536 | 477 | 4059 | 5400 |-1341] AVG

12 14073000 5633 | 491 | 5142 | 7400 | 2258| peak

13 14073000 4500 | 491 | 4009 | 5400 |-1391] AVG

Waltek Testing Group (Foshan) Co., Ltd.
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Test Item TB-03F@2Mbps Frequency Range 1GHz to 18GHz

Test Channel High Channel Polarization Vertical
900 dBu/m

Limit: —_—
a0 AVE.: —_—
rill
60
L]
10 i i i . i
3 : : : : : :
wlo N S —
o | S SR S S
o | RS S S N S S —
104 s s s s s s s
10000000 2700.00 A400.00 E100.00 7200.00 9500. 00 11200000 12900.00 14600.00 16300.0012000.00MH=
Freq. Reading Factor Result Limit |Margin

No- | MHz) |(dBuV/m)| (dB) |(dBuV/m)|(dBuVim)| (aB) |Petector| Remark

1 2480.000] 9261 | 2263 | 69.98 7400 | -4.02| peak

2 4961.000] 6231 | -16.39 | 4592 7400 |-28.08] peak

3 4961.000] 5029 | -16.39 | 33.90 5400 |-20.10] AVG

4 8344.000| 5990 | -10.35 | 4955 7400 | -24.45| peak

5 8344000 4682 | -1035 | 3647 5400 |-1753] AVG

6 9500.000| 57.76 803 | 4973 7400 | 2427 peak

7 9500.000| 45.69 803 | 3766 5400 |-16.34] AVG

8 10996.000| 56.29 607 | 5022 7400 |-2378] peak

9 10996.000| 45.31 607 | 3924 5400 |-14.76] AVG

10 12254.000| 56.32 592 | 5040 7400 |-2360] peak

11 12254000 45.89 592 | 3997 5400 |-14.03] AVG

12 14413.000| 56.69 496 | 51.73 7400 |-22.27| peak

13 14413.000| 45.05 496 | 40.09 5400 |-1391] AVG

Waltek Testing Group (Foshan) Co., Ltd.
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Test Item

Test Channel

TB-03F@2Mbps
High Channel
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Frequency Range 1GHz to 18GHz

Polarization

Horizontal

20.0

dBuVf/m

an
Fill
i11]
50 ; ;
10 ! f f f f
3 : : : : : :
PR IS D R S A S SN A S o
10 oo SRS R N USRS PN USROS S
o | A S R B S S A S
-10.g : : : : : : :
10000000 270000 4400.00 E100.00 F800.00 9500.00 11200.00 12900.00 14600.00 16300.00123000.00MHz
Freq. Reading Factar Result Limit |Margin

No- | (MHz) |(dBuv/im)| (dB) |(dBuvim)|(dBuvim)| (dB) |Detector| Remark

1 2480000| 9164 | 2263 | 6901 | 7400 | -499| peak

2 5114000 6087 | 1665 | 4422 | 7400 | 2978 peak

3 5114.000] 5000 | 1665 | 23335 | 5400 | 2065 AVG

4 7426000 6017 | 1173 | 4844 | 7400 | 2556 peak

5 7426000 4969 | 1173 | 3796 | 5400 |-16.04] AVG

6 9347000 5768 | B39 | 4929 | 7400 | 2471 peak

7 9347000 47.05 | 830 | 2866 | 5400 |-1534] AVG

8 12373000 5611 | 605 | 5006 | 7400 | 2304 peak

9 12373000 4663 | 605 | 4058 | 5400 |-1342] AVG

10 13580000 5621 | 515 | 5106 | 7400 | 2204| peak

11 13580000 4587 | 515 | 4072 | 5400 |-1328| AVG

12 17932000 5533 | 277 | 5256 | 7400 | 2144| peak

13 17932000 4414 | 277 | 4137 | 5400 |-1263| AVG

Note: Testing is carried out with frequency rang 9kHz to the tenth harmonics, other than listed in the table

above are attenuated more than 20dB below the permissible limits or the field strength is too small to be

measured.

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn

WT-510-201-12-A

%o\

INY &



http://www.waltek.com.cn/

Reference No.: WTF26F05152782W002 Page 40 of 67 \

6.3 Power Spectral Density
6.3.1 Standard Applicable

According to 15.247(a)(1)(iii), 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.

6.3.2 Test Procedure

According to the KDB 558074 D01 v05r02 Subclause 8.4 and ANSI C63.10 Subclause 11.10.2, the test

method of power spectral density as below:

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW = 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds limit, reduce RBW (ho less than 3 kHz) and repeat.

6.3.3 Test Result

A-AN

re' s 2=

Test Item: ESP32-C3-WROOM-02U
Power Spectral Density Limit
Test Mode Test Channel dBm/10kHz dBm/3kHz
Low -5.171 8
BLE Middle -5.062 8
High -5.080 8

Waltek Testing Group (Foshan) Co., Ltd.
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BLE_Low Channel

Agilant Spectrum Analyz

Center Freq 2.402000000 GHz ) #Avg Type: Pur(RMS)
100/100

) Mkr1 2.401 913 83 GHz
Ret 2349 A -5.171 dBm

Center 2.4020000 GHz Span 1.328 MHz|
#Res BW 10 kHz #VBW 30 kHz Sweep 14.0 ms (30000 pts]

#hug Type: Pur(RMS)
v Trig:FreeRun AvglHold: 1001100
#Atten: 30 dB
Mkr1 2.439 965 24 GHz
Ref Offsst8.58 0B
Ref 28,58 dBm -5.062 dBm

Center 2.4400000 GHz Span 1.384 MHz|
#Res BW 10 kHz #VBW 30 kHz Sweep 14.0 ms (30000 pts]

Center Freq 2.480000000 GHz
. Trig:Free Run
#Aten: 30 dB

Ref Offset 858 dB
Ref 28,58 dBm -5.080 dBm

Center 24800000 GHz Span 1,312 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 14.0 ms (30000 pts]

Waltek Testing Group (Foshan) Co., Ltd.
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Test Item: TB-03F

Test Mode Test Channel Powerdséprﬁ;:lt(r)ilHE;ensity dBl;rirlgiI:Hz
Low -3.121 8
BLE (1Mbps) Middle -3.280 8
High -2.334 8
Low -7.698 8
BLE (2Mbps) Middle -7.897 8
High -6.886 8

Waltek Testing Group (Foshan) Co., Ltd.

http://www.waltek.com.cn

WT-510-201-12-A

I =01—"F 7%



http://www.waltek.com.cn/

Reference No.: WTF26F05152782W002

Agilant Spectrum Analyzer - Swapt SA

er Freq 2.402000000 GHz

Ref Offset .49 dB
Ref 28.49 dBm

Center 2.4020000 GHz
#Res BW 10 kHz

BLE_

Page 43 of 67

Low Channel _1Mbps

— Trig:Fres Run
#Aman: 30 dB

02005 73 GHz

-3.121 dBm

Span 1.288 MHz|
Sweep 14.0 ms (30000 pts]

#VBW 30 kHz

Ref Offset .58 dB
Ref 28.58 dBm

Center 2.4400000 GHz
#Res BW 10 kHz

#Avg Type: Pur(RMS)
. Trig:Free Run AvglHold: 1001100
#Atts

0 dB

0007 90 GHz
-3.280 dBm

Span 1.264 MHz

#VBW 30 kHz Sweep 14.0 ms (30000 pts]

Ref Offset 858 dB
Ref 28,58 dBm

Center 2.4800000 GHz
#Res BW 10 kHz

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.480 010 11 GHz
-2.33

Span 1,376 MHz

#VBW 30 kHz Sweep 14.0 ms (30000 pts]

Waltek Testing Group (Foshan) Co., Ltd.
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Reference No.: WTF26F05152782W002

Agilant Spectrum Analyzer - Swapt SA

Center Freq 2.402000000 GHz B
P —+— Trig:Free Run
#Aten: 30 dB

Ref Offset .49 dB
Ref 28.49 dBm

‘1

— .,‘ﬂf‘,
i AW e L g A A,
L ' "‘rrfﬁ[th'%.(‘lh‘ “‘WJ‘M’ lhl; ‘ﬁfj“'m'

Center 2.402000 GHz

#Res BW 10 kHz #VBW 30 kHz

Page 44 of 67

BLE Low Channel_2Mbps

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.402 006 25 GHz
-7.698 dBm

Span 2,624 MHz|
Sweep 26,0 ms (30000 pts]

. Trig:Free Run
#Attan: 30 dB

Ref Offset 858 dB
‘\ 0dBidiv  Ref 28.58 dBm
°g

m A At ) 'Nlu"u e
A ll’l'mwr” T

Center 2.4400000 GHz

#Res BW 10 kHz #VBW 30 kHz

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.440 004 935 0 GHz
-7.897 dBm

[Ty

Span 1.752 MHz|
Sweep 18.0 ms (30000 pts]

Ref Offset 858 dB
Ref 28,58 dBm

M

Ao ""f‘ﬂ "I'I"'ﬂ
‘|\1|n";' \ il |rH

Center 2.4800000 GHz

#Res BW 10 kHz #VBW 30 kHz

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.480 007 94 GHz
-6.886 dBm

Span 1.720 MHz
Sweep 18,0 ms (30000 pts)

Waltek Testing Group (Foshan) Co., Ltd.
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6.4 DTS Bandwidth

6.4.1 Standard Applicable

According to 15.247(a)(2). 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.

6.4.2 Test Procedure

According to the KDB 558074 D01 vO05r02 Subclause 8.2 and ANSI C63.10 Subclause 11.8.1, the test
method of DTS Bandwidth as below:

a) Set RBW =100 kHz.

b) Set the video bandwidth (VBW) = 3 x RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the

maximum level measured in the fundamental emission.

6.4.3 Test Result

Test Iltem: ESP32-C3-WROOM-02U
6dB Bandwidth Limit
Test Mode Test Channel MHz KHz
Low 0.664 =500
BLE Middle 0.692 2500
High 0.656 =500

Waltek Testing Group (Foshan) Co., Ltd.
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BLE Low Channel

N s et e 5

Cenler Freq 2. 4ozonnnnn GHz B
—+. Trig:Free Run
#Aten: 40 dB

#Avg Type: PwrRMS}
AvglHold: 1001100

Ref Offset 8.49 dB
Ref 30.00 dBm

#VBW 300 kHz

AMKr3 664 kHz
0.085 dB

Span 4.000 MHz
Sweep 1.00 ms (1001 pts)

FUNCTION WIDTH FUNCTION VALLE

Ref Offset 8,58 dB
Ref 30.00 dBm

cenler 2440000 GHz
#VBW 300 kHz

Hhvg T
AvglHol

AMkr3 692 kHz
-0.025 dB

Span 4,000 MHz
Sweep 1.00 ms (1001 pts)

Ref Offset 8.58 dB
Ref 30.00 dBm

Cemer 2430000 GHz
#VBW 300 kHz

AMKr3 656 kHz
0.087 dB

Span 4.000 MHz
Sweep 1.00 ms (1001 pts)

FUNCTION VALLE

2473 648 GHz |
2473 HRO GHz

ZJMdBm
3774 dBm

\;

Waltek Testing Group (Foshan) Co., Ltd.

http://www.waltek.com.cn WT-510-201-12-A



http://www.waltek.com.cn/

Reference No.: WTF26F05152782W002

Page 47 of 67

Test Item: TB-03F

Test Mode Test Channel eus Bﬁggwmth Lkilr_TZit
Low 1.312 2500

BLE (1Mbps) Middle 0.876 2500
High 1.100 =500

Low 1.312 2500

BLE (2Mbps) Middle 0.876 2500
High 1.100 2500

Waltek Testing Group (Foshan) Co., Ltd.
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BLE Low Channel_1Mbps

.mm S el S

Cenler Freq 2.,402000000 GHz . #Avg Type: Pur(RMS)
P « -+ Trig:FreeRun Avg|Held: 1001100

N
aln:Low #Amen: 40 dB

Ref Offset 8.49 dB AMkr3 1.312 2415IBZ

Ref 30.00 dBm -0.15

Span 4,000 MHz
#VBW 300 kHz Sweep 1.00 ms (1001 pts)

Hhvg T
AvglHol

A
Ref Offset 8,58 dB
Ref 30.00 dBm

Span 4,000 MHz
#VBW 300 kHz Sweep 1.00 ms (1001 pts)

2,439 596 GHz 5. 257 dBm
2!!40015 GHz 0257 dB \

AMKr3 1.100 MHz
Ref Offset9.58 dB . n ang
Ref 30.00 d8m 0.826 dB

Cemer 2430000 GHz Span 4.000 MHz
#VBW 300 kHz Sweep 1.00 ms (1001 pts)

FUNCTION VALLE

2473 484 GHz |
IHbD OOl GHz

Waltek Testing Group (Foshan) Co., Ltd.
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.mm S el S

Cenler Freq 2.,402000000 GHz

NO:Far —— Trig:Free Run
ainLaw #Aman: 40 dB

BLE Low Channel_2Mbps

#Avg Type: Pur(RMS)
AvglHold: 1001100

Ref Offset8.49 dB
Ref 30.00 dBm

#VBW 300 kHz

AMkr3 1.312 MHz
-0.154 dB

Span 4,000 MHz
Sweep 1.00 ms (1001 pts)

Ref Offset 8,58 dB
Ref 30.00 dBm

#VBW 300 kHz

2,439 596 GHz 5. 257 dBm
2!!40015 GHz 0257 dB \

A

Span 4,000 MHz
Sweep 1.00 ms (1001 pts)

Ref Offset 8.58 dB
Ref 30.00 dBm

Cemer 2430000 GHz
#VBW 300 kHz

2473 484 GHz |
IHbD OOl GHz

AMkr3 1.100 MHz
0.826 dB

Span 4.000 MHz
Sweep 1.00 ms (1001 pts)

FUNCTION VALLE

Waltek Testing Group (Foshan) Co., Ltd.
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6.5 RF Output Power

6.5.1 Standard Applicable

According to 15.247(b)(3). For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz,

and 5725-5850 MHz bands: 1 Watt.

6.5.2 Test Procedure

According to the KDB-558074 D01 v05r02 Subclause 8.3.1.1 and ANSI C63.10 Subclause 11.9.1.1, this
procedure shall be used when the measurement instrument has available a resolution bandwidth that is
greater than the DTS bandwidth.

a) Set the RBW = DTS bandwidth.
b) Set VBW = 3 x RBW.

c) Set span =2 3 x RBW

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.

6.5.3 Test Result

Test Iltem: ESP32-C3-WROOM-02U

Modulation Test Channel R(z?;r;n)g Outp(LrJT;[VI\D/;)wer Limit (mW)
Low 5.903 3.893 1000
BLE Middle 5.940 3.926 1000
High 5.928 3.916 1000

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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BLE Low Channel
Agilent Spectrum Analyzar - Swept SA

Center Freq 2.402000000 GHz #Avg Type: Pur(RMS)

Ref Offset .49 dB
Ref 30.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

— Trig:Fres Run
#Aman: 40 dB

#VBW 6.0 MHz

AvglHold: 1001100

Mkr1 2.401 924 25 GHz
5.903 dBm

Span 6.000 MHz|
Sweep 1,07 ms (8001 pts)|

Ref Offset .58 dB
Ref 30.00 dBm

Center 2.440000 GHz
#Res BW 2.0 MHz

PNO: Fast —»— Trig:Free Run
IFG: #Atten: 40 dB

#VBW 6.0 MHz

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.439 958 00 GHz
5.940 dBm

Span 6.000 MHz|
Sweep 1,07 ms (8001 pts)|

Ref Offset 858 dB
Ref 30,00 dBm

Center 2.480000 GHz
#Res BW 2.0 MHz

#VBW 6.0 MHz

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.480 115 50 GHz
5.928 dBm

Span 6,000 MHz
Sweep 1,07 ms (8001 pts)

Waltek Testing Group (Foshan) Co., Ltd.
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Test Item: TB-03F
. Reading Output Power - A%

Modulation Test Channel (dBm) (MW) Limit (mW)
Low 1.857 1.534 1000

BLE (1Mbps) Middle 1.912 1.553 1000
High 2.009 1.588 1000
Low 1.552 1.430 1000

BLE (2Mbps) Middle 1.660 1.466 1000
High 2.462 1.763 1000

Waltek Testing Group (Foshan) Co., Ltd.
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Agilant Spectrum Analyzer - Swapt SA

Center Freq 2.402000000 GHz

Ref Offset .49 dB
Ref 30.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

BLE Low Channel_1Mbps

— Trig:Fres Run

#Atten: 40 dB

#VBW 6.0 MHz

Page 53 of 67

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.401 731 50 GHz
1.857 dBm

Span 6.000 MHz|
Sweep 1,07 ms (8001 pts)|

Ref Offset .58 dB
Ref 30.00 dBm

Center 2.440000 GHz
#Res BW 2.0 MHz

PNO: Fast —»— Trig:Free Run

IFG:

#Atten: 40 dB

#VBW 6.0 MHz

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.438 741 25 GHz
1.912 dBm

Span 6.000 MHz|
Sweep 1,07 ms (8001 pts)|

Ref Offset 858 dB.
Ref 30.00 dBm

Center 2,480000 GHz
#Res BW 2.0 MHz

#VBW 6.0 MHz

#Avg Type: PwrRMS)
AvglHold: 1001100

Mkr1 2.480 00 GHz
2.009 dBm

Span 6,000 MHz|
Sweep 1.07 ms (8001 pts)

Waltek Testing Group (Foshan) Co., Ltd.
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Agilant Spectrum Analyzer - Swapt SA

Center Freq 2.402000000 GHz

Ref Offset .49 dB
Ref 30.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

BLE Low Channel_2Mbps

Page 54 of 67

#Avg Type: Pur(RMS)
— Trig:Fres Run AvglHold: 1001100

#Atten: 40 dB

Mkr1 2.401 524 50 GHz
1.552 dBm

Span 6.000 MHz|
Sweep 1,07 ms (8001 pts)|

#VBW 6.0 MHz

Ref Offset8.58 dB.
Ref 30.00 dBm

Center 2.440000 GHz
#Res BW 2.0 MHz

#Avg Type: Pwr{RMS)
AvglHold: 100/100

Mkr1 2.439 532 75 GHz
1.660 dBm

Span 6.000 MHz

#VBW 6,0 MHz Sweep 1.07 ms (8001 pts)

Ref Offset 858 dB
Ref 30,00 dBm

Center 2.480000 GHz
#Res BW 2.0 MHz

#Avg Type: Pur(RMS)
AvglHold: 1001100

Mkr1 2.480 492 75 GHz
2.462 dBm

Span 6,000 MHz

#VBW 6.0 MHz Sweep 1,07 ms (8001 pts)
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6.6 Out of Band Emissions

6.6.1 Standard Applicable

According to §15.247 (d) 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 815.205(a), must also comply with the
radiated emission limits specified in §15.209(a).

6.6.2 Test Procedure

According to the KDB 558074 D01 v05r02 Subclause 8.4 and ANSI C63.10 Subclause 11.11, the
Emissions in nonrestricted frequency bands test method as follows:

a) Set the center frequency and span to encompass frequency range to be measured.
b) Set the RBW = 100 kHz.

c) Set the VBW 2 [3 x RBW].

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the maximum amplitude level.

According to the KDB 558074 D01 v05r02 Subclause 8.5 and ANSI C63.10 Subclause 11.12, the
Emissions in restricted frequency bands test method as follows:

A. Radiated emission measurements:

Set span = wide enough to capture the peak level of the emission operating on the channel closest to the
bandedge,

as well as any modulation products which fall outside of the authorized band of operation (2310MHz to
2420MHz

for low bandedge, 2460MHz to 2500MHz for the high bandedge)

RBW = 1MHz, VBW = 1MHz for peak value measured

RBW = 1MHz, VBW = 10Hz for average value measured

Sweep = auto; Detector function = peak/average; Trace = max hold

All the trace to stabilize, set the marker on the emission at the band edge, or on the highest modulation
product outside of the band, if this level is greater than that at the band edge. Enable the marker-delta
function, and then use the marker-to-peak function to move the marker to the peak of the in-band emission.
Those emissions must comply with the 15.209 limit for fall in the restricted bands listed in section 15.205.

Waltek Testing Group (Foshan) Co., Ltd.
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Note that the method of measurement KDB publication number: 913591 may be used for the radiated band
edge measurements.

B. Antenna-port conducted measurements

Peak emission levels are measured by setting the instrument as follows:

a) RBW = as specified in Table 9/

b) VBW = [3 x RBW].

c) Detector = peak.

d) Sweep time = auto.

e) Trace mode = max hold.

f) Allow sweeps to continue until the trace stabilizes. (Note that the required measurement time may be
lengthened for low-duty-cycle applications.)

Table 9—RBW as a function of frequency

Frequency RE'W
DkHz to 150 kHz 200 Hz to 300 Hz
0.15 WMHz to 30 MHz 0 kHz to 10 kHz
30 NMHz to 1000 WMH=z 100 kHz to 120 kH=
=1000 IWHz 1 MHz

If the peak-detected amplitude can be shown to comply with the average limit, then it is not necessary to

perform a separate average measurement.

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 specified in section 8.1.

Waltek Testing Group (Foshan) Co., Ltd.
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6.6.3 Test Result
Radiated Test
Test Item: ESP32-C3-WROOM-02U
Test Channel Low Channel Polarization  Horizontal (worst case)
1000 dBuV/m
Limit: _—
an __I___________I__I___IM_'rs__
&0 I

40

= §- : i s ST S
L ' '
0o : : : : :
2310.0000 2320.00 2330.00 2340.00 2250.00 22e0.00 2z70.00 2380.00 2390.00 2400.00 2410.00 MHz

No | i |idBuvim| (@8) | (cBavim) |(cBuvim| (aB) |or | Rem

i 2310.000] 8.18 | 3190 | 4008 | 7400 |-33.92| peak

. 2310000] -1331 | 3190 | 1853 | 5400 |-3541 AVG

3 2390000] 939 | 3224 | 4163 | 7400 |-3237| peak

z 2390000] -1308 | 3224 | 19.16 | 5400 |-3484| AVG

5 2400000 1157 | 3228 | 4385 | 7400 [-30.15| peak

6 2400000] -1293 | 3228 | 1935 | 5400 |-3465 AVG

7 2402000] 39.14 | 3229 | 7143 | 7400 | 257 peak
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Test Item: ESP32-C3-WROOM-02U
Test Channel High Channel Polarization  Horizontal (worst case)
1000 dBuV/m
: Limit: —

20

.1 T 1 S S S S

&0

80 bl

40
R U O S A SR SRR SUURNRS N SRS S
o
0.0 : : : : :
2475.0000 2477.50 2480.00 2482.50 2485.00 2487 .50 2430.00 2492.50 2495.00 2497.50 2500.00 MHz
Freq. Reading | Factor | Result Limit  [Margin

No- | MHz) |(dBuvim)| (dB) |(dBuVim) |(dBuVim)| (aB) |Pe=c™| Remar

1 2480.000| 3623 | 3262 | 6885 | 7400 | 5.15| peak

2 2483500 1009 | 3263 | 4272 | 7400 |-3128| peak

3 J483500| -13.07 | 3263 | 1956 | 5400 |3444| AVG

3 7500000 964 | 3270 | 4234 | 7400 |-3166| peak

5 7500000 1296 | 3270 | 1974 | 5400 |-3426| AVG
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Test Item: TB-03F @1Mbps
Test Channel

Low Channel

Page 59 of 67

Polarization

\

Horizontal (worst case)

100.0

dBuf/m

0

80

70

60

&0

4
30
20
10
0.0 : : : : : : :
2310.0000 2320.00 233000 2240.00 2350.00 2360.00 237000 238000 239000 2400.00 241000 MH=z
Freq. Reading | Factor Result Limit |Margin
No- | ‘MHz) |(dBuV/m)| (dB) |(dBuV/m)|(dBuvim)| (aB) |Petector| Remark
1 2310.000| 845 | 2190 | 4035 | 7400 |-3365| peak
2 2310000| -13.35 | 3190 | 1856 | 5400 | 3545 AVG
3 2390000 897 | 3224 | 4121 | 7400 |-32.79] peak
4 2390000| -13.07 | 3224 | 1917 | 5400 | 3483 AVG
5 2400.000| 1252 | 3228 | 4480 | 7400 |-2020| peak
6 2400000| -13.12 | 3228 | 19.16 | 5400 | 3484 AVG
7 2402.000| 4098 | 3229 | 7327 | 7400 | 073| peak
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Test Item: TB-03F @1Mbps
Test Channel High Channel Polarization  Horizontal (worst case)
100.0 dBu¥/m
Limit —_—
S0 o AWE —
80
70
G0
50
40
1 5 Nt MU
200 b e e e e e e 3
T
0.0 : : : : : : :
24750000 2477.50 2480.00 248250 2485.00 2487.50 2490.00 249250 249500 2497 50 250000 MH=z
Freq. Reading | Factor | Result Limit |Margin
No- | MHz) |@Buvim)| (dB) |(dBuvim)|(@Buvim)| (aB) |Detectr| Remark
1 2480.000| 3673 | 3262 | 69.35 7400 | -465]| peak
2 2483500 1063 | 3263 | 4326 7400 |[-30.74] peak
3 2483500| -13.07 | 3263 | 1956 5400 |-34.44] AVG
4 2500.000] 9.59 3270 | 4229 7400 |-31.71] peak
5 2500.000] 1297 | 3270 | 19.73 5400 |-34.27] AVG
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Test Item: TB-03F @2Mbps
Test Channel Low Channel Polarization  Horizontal (worst case)
1000 dBu/m
Limit: —_—
00 o AR —
80
70
G0
50 .
40 Forol :
2 S N T T
: 6
- | TN 2 L P S-Sy U S-S USRS SRR .g ........... 9 ............
TR O O S S ST ST SUNURUURTNE S
0.0 : : : : : : :
2310.0000 232000 2320.00 2340.00 2350.00 2260.00 2370.00 2380.00 2390.00 240000 2410.00 MH=z
Freq. Reading | Factor Result Limit |Margin
No- | MHz) |(dBuv/im)| (dB) |(dBuV/m)|(dBuVim)| (aB) |Petector| Remark
1 2310.000] 8.91 31.90 | 4081 74.00 |-33.19| peak
2 2310.000] -1337 | 3190 | 1853 5400 |-3547| AVG
3 2390.000| 8.80 3224 | 41.04 74.00 |-32.98| peak
4 2390.000] -13.05 | 3224 | 19.19 5400 |-3481| AVG
5 2400.000] 2065 | 3228 | 5203 7400 |-21.07| peak
6 2400.000| -1124 | 3228 | 2104 5400 |-3296| AVG
7 2402000 4072 | 3229 | 7301 7400 | 099 peak
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Test Item: TB-03F @2Mbps
Test Channel High Channel Polarization  Horizontal (worst case)
100.0 dBuV¥/m
Limit: —
a0 |y e —
80
70
(7]
50
40
e e
S R R S - S N R S S S S 3
L
0.0 : : : : : : :
2475 0000 247750 2480.00 2482 50 248500 2427 50 249000 249250 2495 00 2497 50 2500.00 MH=
Freq. Reading | Factor | Result Limit |Margin
No- | (MHz) |(dBuv/im)| (dB) |(dBuV/im)|(dBuv/m)| (daB) |Detector| Remark
1 2480.000| 23672 | 3262 | 69.34 7400 | -466| peak
2 2483500| 1232 | 3263 | 4495 7400 [-29.05] peak
3 2483.500| -13.08 | 3263 | 1955 5400 |-34.45| AVG
4 2500.000] 895 3270 | 4165 7400 [-32.35] peak
5 2500.000| -12.98 | 3270 | 19.72 5400 |-34.28| AVG
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Conducted Test

Test ltem: ESP32-C3-WROOM-02U Test Channel: Low Channel

lg[:nl Spectrum Analyze

Center Freq 2. 3525(]00[](] GHz 3 "~ Avg Type: PrrfRMS)
PNO: Fast ~»— Trig:FreeRun Avg|Hold: 300/300

IFGain:Low #Atten: 30 dB

X Mkr5 2.399 960 GHz
Ref Offset 849 dB
10ceiy Ref 2000 dBm 48.303 dBm

Stop 2.40500 GHz
#VBW 300 kHz Sweep 10.1 ms (1001 pts)

FUNCTION  FUNCTIOH WIDTH

-EEET.I
__
l]__
[f1  2310000GHz[ $4100dBm{ T [ ]
[f[  2399060GHz| 48303¢Bm [ [ ]

N

Test Iltem: ESP32-C3-WROOM-02U  Test Channel: High Channel

lg[:nl Spectrum Analyzer -Swept SA

Center Freq 2. 510000000 GHz - '*Avsi Type: Pwr(RMS)
PHO: Fast —»— Trig:FreeRun Avg|Hold: 300/300

IFGain:Low #Atten: 30 dB

Ref Offset 858 dB
10 ¢B/div_ Ref 20.00 dBm

iStart 2.47000 GHz
#Res BW 100 kHz #VBW 300 kHz

MER MODE| TRC SCL X ks FUNCTION FUNCTIOH WIDTH
| f 2.480 00 GHz A174dBm| | |
] 243350GHz[_ 51.496dBm| | [ ]
[£] 250000 GHz 53M4dBm| | 000 00000000
[ £1 2516 96 GHz 49482dBm| [ 00T 000000
I E
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Test Item: TB-03F@1Mbps

Agjlent Spectrum Analyzer - Swept SA

52500000 GHz

RL
Center Freq

Ref Offset 5.49 dB
‘E:w;jB.d v Ref 20.00 dBm

Page 64 of 67

Test Channel: Low Channel

#hvg Type: Pur(RMS)
< -+ Trig:FreeRun AvglHold: 3007300

#Atten: 30 dB

MkrS 2.397 650 GHz
-43.307 dBm

A I iy S P o P et A PaTaph st i cedre Ao TS 13

Stop 2.40500 GHz

#VEW 300 kHz Sweep 10.1ms (1001 pts)

MER MODE| TAC SCL

v

| 2402080GHz[  1189dBWm o [ 0000000000000 |

[f[  2400000GHz| $2.143dBm! | [ ]
[ so388dBm| T

[f[ 2310000GHz| $2369¢Bm! [ | ]

FUNCTION  FUNCTION WIDTH

Test Item: TB-03F@1Mbps

Agilent Spectrum Analyze:
U RL RF

Center Freq 2.510000000 GHz

PHO: Fast ~»— 1rig:FreeRun

Test Channel: High Channel

" #Avg Type: PWI(RMS]
Avg|Hold: 300300

IFGain:Low #Atten: 30 dB

Ref Offset 858 dB
‘E:w;ﬁB.d v__Ref 20.00 dBm

#VBW 300 kHz

C SCL X

v

48000 GHz|  1666dBm| | |

[f1  948350GHz| 43021dBm! = [ 00000000 ]

[f1  250000GHz| $243%dBm! = [ 000000 ]

[f1  248408GHz[ 19%dBm! T [ ]
o 1

[f] 248000 GHz|

FUNCTION  FUNCTIOH WIDTH FUNCTIO!
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Test Item: TB-03F@2Mbps Test Channel: Low Channel

lglenl Spectrum Analyzer - Swept SA

Center Freq 5. 00000 GHz .
st -+ Trig:FreeRun
#Atten: 30 dB

Ref Offset 5.49 dB
‘E:w;jB.d v Ref 20.00 dBm

#VBW 300 kHz

#hvg Type: Pur(RMS)
AvglHold: 3007300

MkrS 2.399 960 GHz
-31.567 dBm

Stop 2.40500 GHz
Sweep 10.1ms (1001 pts)

FUNCTION

X ¥
Lf] 2,401 955 GHz 0011 dBm

FUNCTION WIDTH

r o o r 00000
[l mn GHz| 31567 dBm r ]

Test Item: TB-03F@2Mbps Test Channel: High Channel

Agilent Spectrum Analyzs

Center Freq 2. 51(]0(]00[](] GHz -
PHO-Fast ~»— Trig:Free Run
IFGain:Low #Atten: 30 dB

" #Avg Type: PWI(RMS]
Avg|Hold: 300300

Ref Offset 858 dB
‘E:w;ﬁB.d v__Ref 20.00 dBm

Stop 2.55000 GHz
Sweep 7.67 ms (1001 pts)

FUNCTION

FUNCTION WIDTH
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7 Photographs Test Setup

7.1 Photographs - Radiated Emission Test Setup
30MHz-1GHz

EEER lm-
';ggw

Above 1GHz
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8 Photographs — EUT Constructional Details

Please refer to “ANNEX” (Reference No.: WTF26F05152782W).
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