S/ /ORLAB
REPORT No.: §Z22070130W01

-

TEST REPORT

APPLICANT : Seeed Technology Co., Ltd.
PRODUCT NAME : Seeed Studio XIAO ESP32C3
MODEL NAME . XIAO ESP32C3

BRAND NAME : Seeed Studio

STANDARD(S) . Article 2 Paragraph 1 of Item 19
RECEIPT DATE . 2022-07-11

TEST DATE : 2022-07-14 to 2022-07-19
ISSUE DATE : 2022-07-29

Edited by: Ze v 7&‘” prete
Zeng Xi@/ing (Rappodeur) 6

Jwehon

Shen Junsheng (SUDSFJISOI‘)

Approved by:

NOTE: This document is issued by Shenzhen Morlab Communications Technology Co., Ltd., the test report shall not be reproduced except in full
without prior written permission of the company. The test results apply only to the particular sample(s) tested and to the specific tests carried out
which is available on request for validation and information confirmed at our website.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525 EIpEEE
M O RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road, ) ) i )
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Http://www.morlab.cn E-mail: service@morlab.cn s

Page 1 of 31


Morlab
新建图章

Morlab
新建图章


§1/ORLAB
REPORT No.: §Z22070130W01

-

DIRECTORY

1. Summary of TeSt RESUIt - reeeerrrreiii i 4
1.1. Testing APPlied StANTAIAS <+« «««trrrtrrttartan it 4
1.2, TeSt EQUIPMENT LSt «errrrrrrrriiiiii i 5
1.3. Measurement UNCErtainty «««« - reeerrermritiiiiii 5
1.4, TESHING LADOIAIOIY - reeereeree et 5
2. GENETAl DESCIIPLION «+rrrrrrrrerretteaaata ittt bbbttt e e 6
2.1. Information of Applicant and ManUFACUIEE ««++« rerrtrteriririiiiiiii 6
2 0 INTOIMIALION OF EU T+« eneerseresenenenenenenannnneenenenetasaeneneenenenenaeaenenenenenanaeaenenens 6
2 3. INTOIMALION OF AT+ v e rnereneeemnneenee ettt ettt ettt e aae et e et e e e aaneens 7
DA, CRANNE] LISt OF EUT «+eveereereeemeenmnmnmnmnneneeenenetenaeeneenenenanaeaenenrneenanaeaeaenens 7
2.5. Test Configuration Of EUT - cc o reerrriiiii 8
D 6. TSt CONUITIONS v rrerenrnrnenmnmnmeenenenananeeneeenassssae e ssasesaseseenenenenenanaenenens 9
2.7. Test Setup Layout DI@gramm ««« - ceomreeerrermritiiii 10
3. T OST REOSUITLS v v veeeeessrtannnsantenaetesautttseeeeesssaaatsaeteeasst st iaisaaaeeeeaessiaansnnnes 11
3.1, FreQUENCY EFOr o re ettt 11
3.2. Occupied BandWidth -« reeorrr 12
3.3. Unwanted EMiSSion INtENSItY < reeereerrrermriii i 13
B4, ANTENNA P OWEE ETTOF - xrrrrreetterrrtnttiietttaseetaiiiiaaate st saiieeaaes i 15
3.5. Limitation of Collateral Emission of RECEIVEr -« v 17
10 T T = 0 = 2N = 19
3.7. Radiation ANgle Of ANTENNE -« rerrrrerrrer 20
3.8. Radio Interference Prevention Capability «««««« -« i, 29
3.9. Construction Protection Confirmation Method -« v 23
ANNEX A TSt DAta AN RESUIT -+« xccenremnmernna ettt aneeaeeeanes 24
IMORLARB 7115 buiting & revang Seonce Park, No LangChang Rosd T T s O
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn

Page 2 of 31



'WORLAB

-

REPORT No.: SZ22070130W01

Change History

Version

Date

Reason for change

1.0

2022-07-29

First edition

Shenzhen Morlab Communications Technology Co., Ltd.

M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555 Fax: 86-755-36698525

Http://www.morlab.cn E-mail: service@morlab.cn

Page 3 of 31



ORLAB
Mv

1. Summary of Test Result

REPORT No.: SZ22070130W01

Method
No. | Description of Test Test Engineer Result | determination
/Remark
1 | Frequency Error He Yuyang PASS No deviation
2 | Occupied Bandwidth He Yuyang PASS No deviation
3 | Unwanted Emission Intensity He Yuyang PASS No deviation
4 | Antenna Power Error He Yuyang PASS No deviation
Limitation of Collateral Emission of .
5 ; He Yuyang PASS No deviation
Receiver
E.LR.P. He Yuyang PASS No deviation
Radiation Angle of Antenna He Yuyang PASS No deviation
Radio Interference Prevention o
8 ¥ He Yuyang PASS No deviation
Capability
9 | Construction Protection Confirmation N/A PASS No deviation

Note 1: Additions to, deviation, or exclusions from the method shall be judged in the "method
determination” column of add, deviate or exclude from the specific method shall be explained in the
"Remark” of the above table.

Note 2: When the test result is a critical value, we will use the measurement uncertainty give the
judgment result based on the 95% confidence intervals.

1.1.Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of
the following standards:
* MIC Notice No.88 Appendix No.43, Item 19
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1.2. Test Equipment List

REPORT No.: SZ22070130W01

Description Manufacturer Model Serial No. Cal. Date Due Date

EXA Signal Analyzer Agilent N9010A MY53470836 | 2022.03.01 | 2023.02.28

DC Power Supply IVYTECH V3610 1709D361010 | 2021.10.20 | 2022.10.19

Power Sensor Agilent U2021XA | MY54180008 | 2021.10.21 | 2022.10.20
Radio

Communication R&S CMW500 108950 2022.03.01 | 2023.02.28
Tester

Note 1: The equipments were calibrated by CCIC (Shenzhen) Metrology&Testing Service Co.,Ltd
and Shenzhen Academy of Metrology and Quality Inspection.

1.3.Measurement Uncertainty

No. | Test Items Uncertainty Remark
1 | Frequency Error / 99% & 90% Bandwidth +1.75x10°® Confidence levels of 95%
2 | Antenna Power +1.14dB Confidence levels of 95%
3 | Spurious Emissions(<1GHz) +2.23dB Confidence levels of 95%
4 | Spurious Emissions(>1GHz) +1.72dB Confidence levels of 95%
5 | Transmission Antenna Gain +2.49dB Confidence levels of 95%

1.4.Testing Laboratory

Laboratory Name Shenzhen Morlab Communications Technology Co., Ltd.
FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Laboratory Address Block 67, BaoAn District, ShenZhen, GuangDong Province, P. R.

China
Telephone +86 755 36698555
Facsimile +86 755 36698525

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2. General Description

2.1.Information of Applicant and Manufacturer

Applicant Seeed Technology Co., Ltd.

Applicant Address

9F, G3 Building, TCL International E City, Zhongshanyuan Road,
Nanshan District, Shenzhen, Guangdong Province, P.R.C

Manufacturer Seeed Technology Co., Ltd

Manufacturer Address

9F, G3 Building, TCL International E City, Zhongshanyuan Road,
Nanshan District, Shenzhen, Guangdong Province, P.R.C

2.2.Information of EUT

Product Name

Seeed Studio XIAO ESP32C3

Sample No. 1#
Hardware Version N/A
Software Version V1.0
Equipment Type Bluetooth LE
Bluetooth Version 5.0
Modulation Technology GESK

Data Rate

1Mbps, 2Mbps

Operating Frequency Range

2402MHz—-2480MHz (at interval of 2MHZz)

Channel List

Please refer as chapter 2.4 in this report.

Power Supply

Type Adapter
Low 4.5
Voltage
Rated | 5.0
(V) ,
High 5.5

Note 1: The black bold voltage values were selected for test, about the voltage fluctuation
evaluation, please refer as chapter 2.6.2 in this report.

Note 2: For a more detailed description, please refer to Specification or User’s Manual supplied by

the applicant and/or manufacturer.
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2.3.Information of Antenna

S722070130W01

Antenna Manufacturer N/A
Brand Name N/A
Model Name N/A

Antenna Type

ANT1: FPC Antenna
ANT2: Dipole Antenna

Antenna Gain

ANT1: 2.81dBi
ANT2: 2.42dBi

Note 1: The EUT can be used with two kinds of antenna and it operates in single antenna.

2.4.Channel List of EUT

Channel " Channel Frequency Channel Frequency Channel Frequency

(MH2) (MHZz) (MHZz) (MHz)
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

Note 1: The black bold channels were selected for test.

MORLAB
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2.5. Test Configuration of EUT

REPORT No.: SZ22070130W01

2.5.1.Evaluation of The Worst Case

Investigation has been done on all the possible configurations for searching the worst cases. The
following table is a list of the test modes shown in this test report.

Test Items Mode Channel
Frequency Error Unmodulated Single Carrier 0/19/39
Occupied Bandwidth GFSK 0/19/39
Unwanted Emission Intensity GFSK 0/19/39
Antenna Power and Antenna Power Error GFSK 0/19/39
Limitation of Collateral Emission of Receiver GFSK 0/19/39
Transmission Radiation Angle Width GFSK 0/19/39
Radio Interference Prevention Capability GFSK Normal Use

2.5.2.0peration and Transmitter Power Setting

The EUT was tested while in a continues transmitter/receiver mode under the control of tool which
is provided by manufacturer, all the items of transmitter were tested under the power setting as
below:

Mode Data Rate Channel Power Setting
Unmodulated Single Carrier - 0/19/39 Default
GFSK 1Mbps 0/19/39 Default
GFSK 2Mbps 0/19/39 Default
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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2.6. Test Conditions

2.6.1.Environment Condition

REPORT No.:

S722070130W01

Temperature (°C) 5-35
Relative Humidity (%) 45-85
Atmospheric Pressure (kPa) 86-106

2.6.2.Power Supply Voltage Fluctuation

During the input supply voltage to the EUT from the external power source is varied by +/- 10%, the
output voltage had been confirmed that the fluctuation of power supply to the RF unit of EUT is
equal to or less +/- 1%.

External Voltage Ve(V)

Internal Voltage V,

Power Supply —
Ven VEL/VEH V|N(V) V|E(V) Variation of V|
VeL 4.50 3.27 0.91%
Typel Adapter 5.00 3.30
Ven 5.50 3.33 0.91%

Ven: Normal Voltage
VEeL: Vg is the declared low voltage provided that Vgn*90% is less than the declared low voltage,
otherwise it is Ven*90%
VEen: Ven is the declared high voltage provided that Veny*110% is larger than the declared high
voltage, otherwise it is Ven*110%
V\n: The voltage supply to the radio unit.

MORLAB
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2.7.Test Setup Layout Diagram

2.7.1.Conducted Measurement

Spectrum Analyzer EUT

2.7.2.Radiation Angle of Antenna

Meaosuring Antenna

1.5m .- Im :

Spectrum Analyzer

2.7.3.Radio Interference Prevention Capability Measurement

B

(&)
- Land L} L]
PC with Net Tool EUT a
. Peripheral

Software [Get EUl's

MAC)
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3. Test Results

3.1.Frequency Error
3.1.1.Limit

Within +/-50ppm.

REPORT No.: SZ22070130W01

3.1.2.Measuring Instrument Setting

Spectrum Parameter

Setting

Center Frequency

Equal to the center frequency of the testing signal

Attenuation

Auto

RBW/VBW 10 kHz / 30 kHz
Detector Peak

Trace Max Hold
Sweep Time Auto

3.1.3.Test Procedures

Ea L

record as f.

Control the EUT to transmit the unmodulated single carrier signal.

Setting the spectrum analyzer following the table in chapter 3.1.2 of this report.
Center Frequency: The center frequency of testing for EUT.

Use the peak search function of the SA to mark the frequency of the highest level signal and

5. The f. is declaring of channel frequency. Then use the formula that (f.-f)/f-x10° to calculate the

frequency error.

3.1.4.Test Setup Layout

Refer to chapter 2.7.1 in this report.

3.1.5.Test Deviation

There is no deviation with the original standard.

3.1.6.Test Result

Refer to Annex A.l in this report.
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3.2.0ccupied Bandwidth

S722070130W01

3.2.1.Limit
Type Limits
FHSS <83.5MHz
DSSS
OFDM <26MHz
Other

3.2.2.Measuring Instruments Setting

Spectrum Parameter Setting

Span 3MHz for 1Mbps; 5SMHz for 2Mbps
RBW/VBW 100kHz/300 kHz

Detector Peak

Trace Max Hold

Sweep Time Auto

3.2.3.Test Procedures

P wdPRE

3.2.4.Test Setup Layout

Refer to chapter 2.7.1 in this report.

3.2.5.Test Deviation

Control the EUT to transmit the continue modulated signal.
Setting the spectrum analyzer following the table in chapter 3.2.2 of this report.
Center Frequency: The center frequency of testing for EUT.
Use the occupied bandwidth measurement function of the SA to get the OBW value
automatically, then record it.

There is no deviation with the original standard.

3.2.6.Test Result

Refer to Annex A.2 in this report.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555
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3.3.Unwanted Emission Intensity
3.3.1.Limit
Frequency Range Limits
30MHz-1000MHz <0.25 pW/100kHz
1000MHz-2387MHz <2.5 yW/MHz
2387MHz-2400MHz <25 yW/MHz
2483.5MHz-2496.5MHz <25 yW/MHz
2496.5MHz-12500MHz <2.5 yW/MHz
3.3.2.Measuring Instruments Setting
Spectrum Parameter Setting
Attenuation Auto
100kHz/100kHz(below 1GHz);
RBW/VBW
1MHz/1MHz(above 1GHz)
Detector Peak
Trace Max Hold
Sweep Time Auto

3.3.3.Test Procedures

1. Control the EUT to transmit the continue modulated signal.
2. Use the spurious emissions function of the SA.
3. Setting the spectrum analyzer following the table in chapter 3.3.2 of this report for every

frequency range.

4. The SA will capture the spurious results, only the spurious with the minimum margin from the
limit line will be displayed in the mark table.

3.3.4.Test Setup Layout

Refer to chapter 2.7.1 in this report.

3.3.5.Test Deviation

There is no deviation with the original standard.

Shenzhen Morlab Communications Technology Co., Ltd.
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3.3.6.Test Result

Refer to Annex A.3 in this report.

Notel: The spurious emissions mask that displayed on the plots is composed of several frequency
ranges below:

Start Freq. | Stop Freq. Detector Trace Limit
Range RBW VBW
(MHz) (MHz) Type Mode (W)
1 30 1000 100kHz | 100kHz Peak Max Hold 0.25
2 1000 2387 1MHz 1MHz Peak Max Hold 25
3 2387 2400 1MHz 1MHz Peak Max Hold 25
4 2400 2483.5 1MHz 1MHz Peak Max Hold 20000
5 2483.5 2496.5 1MHz 1MHz Peak Max Hold 25
6 2496.5 12500 1MHz 1MHz Peak Max Hold 2.5

Note 2: Only the spurious with the minimum margin from the limit line will be displayed in the mark

table (The lower window on the test plots).

MORLAB
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3.4.Antenna Power Error

3.4.1.Limit
Limits
Type :
Antenna Power Density Antenna Power Error
FHSS <3 mW/MHz
DSSS <10 mW/MHz
OFDM <10 mW/MHz (20MHz System) -80-+20%
<5 mW/MHz (40MHz System)
Other <10 mW/MHz

3.4.2.Measuring Instruments Setting

Spectrum Parameter

Setting

Center Frequency

Equal to the center frequency of the testing signal

Attenuation

Auto

Span 1.5 times the bandwidth approximately
RBW/VBW 1MHz / 1MHz

Detector Average

Trace Average

Sweep Time Auto

3.4.1.Test Procedures

ok wbdpE

Control the EUT to transmit the unmodulated single carrier signal.

Setting the spectrum analyzer following the table in chapter 3.4.2 of this report.
Wait for the trace to become stable

Use the peak search function of the SA to mark the highest level signal and record as P,.
Calibrate the P, use the duty cycle, and record the calibrated value as P.
Use the record value P; and declared value Pc calculate the antenna error.

3.4.2.Test Setup Layout

Refer to chapter 2.7.1 in this report.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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3.4.3.Test Deviation

There is no deviation with the original standard.

3.4.4.Test Result

Refer to Annex A.4 in this report.
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3.5.Limitation of Collateral Emission of Receiver

REPORT No.:

S722070130W01

3.5.1.Limit
Frequency Range Limits
30MHz-1000MHz <4nW/100kHz
1000MHz-12500MHz <20nW/MHz

3.5.2.Measuring Instruments Setting

Refer to chapter 3.3.2 in this report.

3.5.3.Test Procedures

1. Control the EUT into receive mode.

2. Use the spurious emissions function of the SA.

3. Setting the spectrum analyzer following the table in chapter 3.3.2 of this report for every

frequency range.

4. The SA will capture the spurious results, only the spurious with the minimum margin from the
limit line will be displayed in the mark table.

3.5.4.Test Setup Layout

Refer to chapter 2.7.1 in this report.

3.5.5.Test Deviation

There is no deviation with the original standard.
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3.5.6.Test Result

Refer to Annex A.5 in this report.

Note 1: The spurious emissions mask that displayed on the plots is composed of several
frequency ranges below:

REPORT No.:

S722070130W01

Start Freq. | Stop Freq. Detector Trace Limit
Range RBW VBW
(MHz) (MHz) Type Mode (nW)
1 30 1000 100kHz | 100kHz Peak Max Hold 4
2 1000 12500 1MHz 1MHz Peak Max Hold 20

Note 2: Only the spurious with the minimum margin from the limit line will be displayed in the mark
table (The lower window on the test plots).

MORLAB

Shenzhen Morlab Communications Technology Co., Ltd.

FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 18 of 31



§1/ORLAB

' REPORT No.: S722070130W01

3.6.E.l.LR.P.
3.6.1.Limit

Type Limits

FHSS 6.91-16.91dBm/MHz

DSSS 12.14-22.14dBm/MHz

oFofl 12.14-22.14dBm/MHz (20MHz System)

9.13-19.13dBm/MHz (40MHz System)
Other 12.14-22.14dBm

Note: This item not be applied to the transmission antenna which has a gain of 2.14dBi or less

3.6.2.Measuring Instruments Setting

Refer to chapter 3.4.2 in this report.

3.6.3.Test Procedures

Add antenna gain to the value P which got in chapter 3.4.1 to calculate E.I.R.P. value.

3.6.4.Test Setup Layout

Refer to chapter 2.7.1 in this report.

3.6.5.Test Deviation

There is no deviation with the original standard.

3.6.6.Test Result

Refer to Annex A.6 in this report.
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3.7.Radiation Angle of Antenna

REPORT No.: SZ22070130W01

3.7.1.Limit
Type Limits
FHSS 360° /A; (A=E.LR.P./6.91, if A<1; then A=1)
DSSS
OFDM 360° /A; (A=E.LR.P./12.14, if A<1; then A=1)
Other

Note: This item not be applied to the transmission antenna which has a gain of 2.14dBi or less

3.7.2.Measuring Instruments Setting

Spectrum Parameter Setting
RBW 1IMHz
VBW 1kHz
Y scale 5dB
Detector Peak
Trace Max Hold

3.7.3.Test Procedures

1. Set the EUT and measuring antenna at the same height and roughly facing each other.

2. Set spectrum analyzer and tune reference level to observe receiving signal position.

3. Rotate directions of the EUT horizontally and erotically to find the maximum receiving power.

4. Move the measuring antenna height up and down within + 50cm of EUT height and swing it to
find the maximum output of measuring antenna. The output level at the spectrum analyzer is read
as “E”

5. Calculate permitted radiation angle in horizontal and vertical using E.l.R.P. measured in another
test method.

6. Calculate 3dB antenna beam width by the formula below 360/A (If A<1; then A=1). A= {E.I.R.P.
Power [mW] / 16.36 for DS, OFDM} or A = {E.|.R.P. Power [mW] / 4.9 for FH}

3.7.4.Test Setup Layout

Refer to chapter 2.7.2 in this report.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, Shenzhen , GuangDong Province, P. R. China Http://www.morlab.cn E-mail: service@morlab.cn

Page 20 of 31



ORLAB
' REPORT No.: SZ22070130W01

3.7.5.Test Deviation

There is no deviation with the original standard.

3.7.6.Test Result

Refer to Annex A.7 in this report.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, Shenzhen , GuangDong Province, P. R. China Http://www.morlab.cn E-mail: service@morlab.cn

Page 21 of 31



§I/ORLAB

-

3.8.Radio Interference Prevention Capability

REPORT No.: SZ22070130W01

3.8.1.Limit

The one automatically to transmit and to receive identification code with the wireless equipment of
the wireless station used in the same premises.

3.8.2.Test Procedures

1. Inthe case that the EUT has the function of automatically transmitting the identification code:

a) Transmit the predetermined identification codes form EUT.

b) Check the transmitted identification codes with the demodulator.

2. Inthe case of receiving the identification code:

a) Transmit the predetermined identification codes form the counterpart.

b) Check if communication is hormal.

c) Transmit the signals other than predetermined ID codes form the counterpart.

d) check if the EUT stops the transmission, or if it displays that identification codes are different
from the predetermined ones.

3.8.3.Test Setup Layout

Refer to chapter 2.7.3 in this report.

3.8.4.Test Deviation

There is no deviation with the original standard.

3.8.5.Test Result

Refer to Annex A.8 in this report.
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3.9.Construction Protection Confirmation Method

REPORT No.: SZ22070130W01

3.9.1.Limit

The high-frequency section and modulation section of the radio equipment except for the antenna
system shall not be capable of being opened easily.

3.9.2.Confirmation Method

The RF and modulation portions are protected against illegal modification as following method:

Protected Method Description

The RF module use a shield to protect the RF and modulation portions,
Shield if the shield is removed, the module will be damaged to the point that it
will not work properly.

3.9.3.Reference Documents

Reference
ltem
Documents
Photo o 3
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Annex A Test Data and Result

A.l. Frequency Error

REPORT No.: SZ22070130W01

Channel | Frequency f. (MHz) | Test Frequency f (MHz) | Frequency Error (ppm) Verdict
0 2402 2401.9317 -28.43 PASS
19 2440 2439.9307 -28.40 PASS
39 2480 2479.9290 -28.63 PASS

CHO, 2402MHz

Ref Level 20.00 dBm

i

Center 240193100 GHz
10 kz

FVBW 30 kHz

CH19, 2440MHz

RefLeve|
2000 B

i fcenter 243992000 GHz ‘Span 50.00 kHz| e 992900 GHz
es BW 10 kHz SVBW 30 kHz Sweep 1.000 ms (1001 pts|

CH39, 2480MHz

Span 50.00 kHz

 #VEW 30KkHz Sweep 1.000 ms (1601 pis)
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A.2. Occupied Bandwidth

Mode Channel | Frequency (MHz) | Measured 99% Occupied Bandwidth (MHz) | Verdict
0 2402 1.037 PASS
1Mbps 19 2440 1.039 PASS
39 2480 1.036 PASS
0 2402 2.041 PASS
2Mbps 19 2440 2.026 PASS
39 2480 2.041 PASS

1Mbps
CHO, 2402MHz CH19, 2440MHz CH39, 2480MHz

o o
Center Freq 2.480000000 Gi BT o0 m—
#hrien: 30 48

req 2 40000000 GHz

e Run Avglbld> 0010
Ref Valu
1500 cenf
Ref 15.00 dBm

Span 3 Mz Span 3 WHz] i | ] Span 3 Nz
fsRes BW 100 kHz FVBW 300 kHZ sweep 1ms| bor #VBW 300 kHz L SVBW 300 KHZ Sweep 1ms|

Occupied Bandwidth Total Power 1.7 dBm Occupled Bandwidth Total Power 12.2 dBm (= ) occupied Bandwidth Total Power 11.6 dBm
1.0368 MHz 1.0386 MHz 1.0362 MHz
Transmit Freq Error 60.062kHz  OBW Power 99.00 % Transmit Freq Error 69324 kHz  OBW Power 99.00 % Wl Transmit Freq Ervor 72.950kHz  OBW Power 99.00 %

x dB Bandwidth 1.332 MHz xdB 26.00 dB x dB Bandwidth 1.341 MHz xdB -26.00 dB - x dB Bandwidth 1.353 MHz xdB 26.00dB
ma e

e s .
2Mbps
CHO, 2402MHz CH19, 2440MHz CH39, 2480MHz

m 2 o i 2
T - Frequency
Center Freq 2.402000000 GHz s o e
- ] R

Trig: Frae Run
" dhzien: 30 d

Ref 15.00 aBm Ref 15.00 dBm

Span 5 MHz| ) Span 5 MHE] Center 2402 GHz Span 5 MHz|
Res BW 100 KHz #VBW 300 KHz Sweep 1ms| [#Res BV 100 KHz #VBW 300 kHz Sweep 1 ms| [#Res BIW 100 kHz SVEBW 300 KH2 Sweep 1ms)

Occupied Bandwidth Total Power 13.0 dBm Occupled Bandwidth Total Power : [ occupied Bandwidth Total Power

CF|
500000k
uio
2.0413 MHz 2.0264 MHz 2.0408 MHz ,
Transmit Freq Error  70.862kHz  OBW Power 89.00 % (] Transmit Freq Error 17kHz  OBW Power % Transmit Froq Emor  61.747kHz  OBW Power 1

x dB Bandwidth 2.479 WHz xdB -26.00 dB x dB Bandwidth 7 iHz xdB -26.¢ x dB Bandwidth 2.484 MHz xdB
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A.3. Unwanted Emission Intensity
Mode Frequency Range (MHz) Test Result Value Limit Verdict
30~1000 0.25uW/100kHz PASS
1Mbps 1000~2387 2.5uW/MHz PASS
& 2387~2400 Refer to below plot 25uW/MHz PASS
2Mbps 2483.5~2496.5 25uW/MHz PASS
2496.5~12500 2.5uW/MHz PASS

1Mbps
CHO, 2402MHz CH19, 2440MHz CH39, 2480MHz

vglHold> 10110

htton: 30

2Mbps

CH19, 2440MHz

y G
Cartar Fre: 19285000000 G¥Fz
W Yrig:Free Run vglheld> 10010
ncLow " ghan: 0 48

CH39, 2480MHz

AvalHold: 0110
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A.4. Antenna Power Error

Test Antenna | Antenna | peclare | Antenna
Mode | Channel | Value Duty Power Power P | power Power Verdict
P(dBm) | Factor | pgm) (mW) (mW) Error
2402 9.10 9.86 9.68 -3.20% PASS
1Mbps 2440 8.70 0.76 9.46 8.83 10 -11.70% PASS
2480 7.11 7.87 6.12 -38.80% PASS
2402 7.25 9.73 9.40 -6.00% PASS
2Mbps 2440 7.06 2.48 9.54 8.99 10 -10.10% PASS
2480 5.60 8.08 6.43 -35.70% PASS
Duty Cycle

1Mbps 2Mbps

Agilent Spectrum Analyzer - Swept SA

L F NSEIN G 06:17:06FM 1 16, 2022
Marker 3 A 2.50000 ms Avg Type: Log-Pur
PNO: Fast -+~ 119 F n

Marker 3 A 1.87500 ms ) : : Praperties
Pl Trig: Free Run

'NO: Fast 5~
KGainiow Atten: 30 d8 > A SelectMarker, |
Ref Offset 1.5 dB AM - &
Ref 20,00 dBm ) \ ) d
=
— e frmm ~ RelaﬂveTo’
| | 1

X Axis Scale|
Time»

R A ) R i RRR —
Ref Offset 1.5 dB
Ref 20.00 dBm

Auto Man

Wil Uigieligon] el | Marker Trace,

[Trace1, Auto Init]

Center 2.402000000 GHz Center 2.402000000 GHz

#VBW 3.0 MHz Sweep 8.333 ms (1001 pts) Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts),

FUNCTION  FUNCTIONWIOTH  FUNCTION vaLUE FUNCTION _ FUNCTION wiOTH __ FUNCTION VALLE
2100 ms (A1
2,600 ms (4]

wes s wea s
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A.5. Limitation of Collateral Emission of Receiver

Mode Frequency Range (MHz) Test Result Value Limit Verdict
i 30~1000 4nW/100kHz PASS

Receive Refer to below plot
1000~12500 20nW/MHz PASS

CHO, 2402MHz CH19, 2440MHz CH39, 2480MHz

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, Shenzhen , GuangDong Province, P. R. China Http://www.morlab.cn E-mail: service@morlab.cn

Page 28 of 31



§I/ORLAB

' REPORT No.: SZ22070130W01
A.6. E.LR.P.
ANT1
Frequency Limit _
Mode Channel Measured E.I.R.P. (dBm) Verdict
(MHz) (dBm)
0 2402 12.67 PASS
1Mbps 19 2440 12.27 14.95 PASS
39 2480 10.68 PASS
0 2402 12.54 PASS
2Mbps 19 2440 12.35 14.95 PASS
39 2480 10.89 PASS
ANT2
Frequency Limit _
Mode Channel Measured E.I.R.P. (dBm) Verdict
(MHz) (dBm)
0 2402 12.28 PASS
1Mbps 19 2440 11.88 14.56 PASS
39 2480 10.29 PASS
0 2402 12.15 PASS
2Mbps 19 2440 11.96 14.56 PASS
39 2480 10.50 PASS
IMIORLAB 115 suiting . revang Scence Pk, N LongChang Road, L, - “Aee
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A.7. Radiation Angle of Antenna
ANT1
Mode Channel Frequency 3dB Beamwidth (Degree) Limit Verdict
(MHz) (Degree)
0 2402 116 PASS
1Mbps 19 2440 112 360 PASS
39 2480 99 PASS
0 2402 103 PASS
2Mbps 19 2440 100 360 PASS
39 2480 92 PASS
ANT2
Mode Channel £ pgoucy 3dB Beamwidth (Degree) Limit Verdict
(MH2z) (Degree)
0 2402 113 PASS
1Mbps 19 2440 111 360 PASS
39 2480 96 PASS
0 2402 106 PASS
2Mbps 19 2440 98 360 PASS
39 2480 95 PASS
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A.8. Radio Interference Prevention Capability

The identification code of the EUT is: 1091A803E982

REPORT No.: SZ22070130W01

) New Workspace X
Device Search

Click the search button to discover the devices in range or enter the Bluetooth Device Address of the

device you will be testing.
Address Device Class Name IUT Device Address
8864404C9A52 Phone iPhone [1091A803E982
1091A803E982 Unknown AiThinker -

nknown nknown evice
6107ABFEO7DS  Unknown Unknown LE device Device Search
7FACD16F161F  Unknown Unknown LE device Major Device Class:
DCEB1F719266 Unknown Unknown LE device Any
5E0422493366 Unknown Unknown LE device
ESFBE72FAB44  Unknown Unknown LE device SeiviceClass:
D4A79EB77C6F Unknown Unknown LE device Noge
[ Stop Search
I G
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