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COMPETENCES AND GUARANTEES

DEKRA is a testing laboratory competent to carry out the tests described in this report.
In order to assure the traceability to other national and international laboratories, DEKRA has a calibration and

maintenance program for its measurement equipment.

DEKRA guarantees the reliability of the data presented in this report, which is the result of the measurements and
the tests performed to the item under test on the date and under the conditions stated in the report and it is based

on the knowledge and technical facilities available at DEKRA at the time of performance of the test.

DEKRA is liable to the client for the maintenance of the confidentiality of all information related to the item under

test and the results of the test.
The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,

except in full, without the previous written permission of DEKRA.

GENERAL CONDITIONS

No. 99, Hongye Road, Suzhou Industrial PEUT: Handheld Thermal Binoculars
Suzhou, 215006, P.R. China

Test Location

Date(receive sample) Mar. 10, 2022
Date (start test) Mar. 14, 2022
Date (finish test) Mar. 18, 2022

1. Thisreportis only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
Competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous

written permission of DEKRA.

ENVIRONMENTAL CONDITIONS

The climatic conditions during the tests are within the limits specified by the manufacturer for the operation of the

EUT and the test equipment. The climatic conditions during the tests were within the following limits:

Ambient temperature 15°C-35°C
Relative Humidity air 30% - 60%

If explicitly required in the basic standard or applied product / product family standard the climatic values are

recorded and documented separately in this test report.
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POSSIBLE TEST CASE VERDICTS

Test case does not apply to test object N/A

Test object does meet requirement P (Pass) / PASS
Test object does not meet requirement F (Fail) / FAIL
Not measured N/M

ABBREVIATIONS

For the purposes of the present document, the following abbreviations apply:

EUT . Equipment Under Test
QP : Quasi-Peak

CAV . CISPR Average

AV . Average

CDN : Coupling Decoupling Network
SAC . Semi-Anechoic Chamber
OATS : Open Area Test Site

BW . Bandwidth

AM . Amplitude Modulation

PM : Pulse Modulation

HCP . Horizontal Coupling Plane
VCP : Vertical Coupling Plane
Un . Nominal voltage

TX . Transmitter

Rx . Receiver

N/A . Not Applicable

N/M . Not Measured
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DOCUMENT HISTORY

Report No. Version Description Issued Date
2230387R-RF-US-P06V01 | V1.0 Initial issue of report. 2022-05-06
Whole report: Add ISED standards.
(The test report No.: 2230387R-RF-US-P06V01
2230387R-RF-US-PO6V01 | V1.1 V1.1 is to replace the test report No.: 2230387R- 2022-06-21

RF-US-P06V01 V1.0, and test report 2230387R-
RF-US-P06V01 V1.0 is obsoleted.)

REMARKS AND COMMENTS

1. The equipment under test (EUT) does meet the essential requirements of the stated standard(s)/test(s).

2. These test results on a sample of the device are for the purpose of demonstrating Compliance with Part 15
Subpart C Paragraph 15.247, RSS-Gen Issue 5, RSS-247 Issue 2..

3. The measurement result is considered in conformance with the requirement if it is within the prescribed limit, It

is not necessary to account the uncertainty associated with the measurement result.

4. The test results presented in this report relate only to the object tested.

5. The test report shall not be reproduced without the written approval of DEKRA Testing and Certification

(Suzhou) Co., Ltd.

6. This report will not be used for social proof function in China Market.

7. DEKRA declines any responsibility with the following test data provided by customer that may affect the

validity of result:

- Chapter 1.1 General Description of the ltem(s);

- Chapter 1.2 Antenna Information;

- Chapter 1.3 Data Rate;

- Chapter 1.4 Channel List.
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USED EQUIPMENT

Fundamental emission output power / TR8

Instrument Manufacturer | Model No. Serial No. Cal. Date Next Cal.
Date
Spectrum Analyzer Agilent N9010A MY48030494 |2021.07.11 |2022.07.10
EXA Spectrum Analyzer Keysight N9010A MY55370495 | 2021.03.20 |2022.03.19
Coaxial Cable Woken A50-SMAMSMAM-1m | 20111443 2021.06.10 |2022.06.09
Temperature/Humidity Meter | RTS RTS-8S RFO08 2021.07.09 |2022.07.08
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UNCERTAINTY

Uncertainties have been calculated according to the DEKRA internal document. The reported expanded

uncertainties are based on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of

confidence of approximately 95%.

Test item

Uncertainty

Peak Power Output

+1.27 dB

RF antenna conducted test

+1.27dB
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1 GENERAL INFORMATION

1.1 General Description of the Item(s)

Product Name........cc.ocoovvvveniinnnnnn. :

Wi-Fi & Bluetooth Internet of Things Module

Model NO. ....ooevviiiiiieeie . | ESP32-MINI-1
TradeMark ..........ccoceeviiieiiiiiiiinnnnn. . | ESPRESSIF
Manufacturer............cccveevvvennnnnn. | Espressif System (Shanghai) Co.,Ltd.

Manufacturer address.................. :

Suite 204, Block 2, 690 Bibo Road, Zhang Jiang Hi-Tech Park,
Shanghai, China.

Wireless specification.................... :

WIFI

Operating frequency range(s)........ :

2400~2483.5MHz

Type of modulation ....................... :

DSSS: BPSK,QPSK,CCK
OFDM: BPSK, QPSK, 16QAM, 64QAM

Number of channel........................ :

802.11b/g/n(20MHz): 11
802.11n(40MHz): 9

Rated power supply........c.......... :

Voltage and Frequency

AC: 220 — 230 V, 50/60 Hz

AC: 100 — 240 V, 50/60 Hz

DC:3.0~36V

Battery:

PoE:

Mounting position...................... :

Table top equipment

Wall/Ceiling mounted equipment

Floor standing equipment

Hand-held equipment

X000 00ddX 0|10

Other: RF Module.
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1.2 Antenna Information

Antenna model / type number ....... : | N/A
Antenna serial number................. : | N/A
Antenna Delivery .............cccce.... | X | 1TX + 1RX
(1 [2TX + 2RX
[] |Others..........
Antenna technology ...................... | X |sIsO
] | MIMO ] Basic
]| CDD
[] | Sectorized
] | Beam-forming
ANtenna TYPE ......cvveveeeeveeeeenaienns - | O | External (1 | Dipole
[] | Sectorized
X | Internal ] | PIFA
X1 | PCB
] Metal Antenna
Antenna Gain...........ccceeeeveieneenn ©| 2.7 dBi
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1.3 Data Rate

IEEE 802.11b
Modulation Data Rate(Mb/s)
DSSS 2
CCK 55
CCK 11
IEEE 802.11g
Modulation Coding rate Data Rate(Mb/s)
BPSK 3/4 9
QPSK 1/2 12
QPSK 3/4 18
16-QAM 1/2 24
16-QAM 3/4 36
64-QAM 2/3 48
64-QAM 3/4 54
IEEE 802.11n
: Data Rate(Mb/s)
Spatial .
streame WSS Modulation Coeing 20MHz 40MHz
s Index rate
800ns Gl 400ns Gl 800ns Gl 400ns Gl
1 0 BPSK 1/2 6.5
1 1 QPSK 1/2 13.0 14.4 27.0 30.0
1 2 QPSK 3/4 19.5 21.7 40.5 45.0
1 3 16-QAM 1/2 26.0 28.9 54.0 60.0
1 4 16-QAM 3/4 39.0 43.3 81.0 90.0
1 5 64-QAM 2/3 52.0 57.8 108.0 120.0
1 6 64-QAM 3/4 58.5 65.0 121.5 135.0
1 7 64-QAM 5/6 65.0 72.2 135.0 150.0
Note 1: Support of 400ns Gl is optional on transmit and receive.
Symbol Explanation
R Code rate
Gl guard interval
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1.4 Channel List

IEEE 802.11b/g & IEEE 802.11n(20MHz)

Working Frequency of Each Channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
001 2412 MHz 002 2417 MHz 003 2422 MHz 004 2427 MHz
005 2432 MHz 006 2437 MHz 007 2442 MHz 008 2447 MHz
009 2452 MHz 010 2457 MHz 011 2462 MHz - -

IEEE 802.11n(40MHz)

Working Frequency of Each Channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
003 2422 MHz 004 2427 MHz 005 2432 MHz 006 2437 MHz
007 2442 MHz 008 2447 MHz 009 2452 MHz - -

Note: The General Description of the Item(s), antenna information, Data Rate and Channel List in clause 1 are

provided and confirmed by the client.
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2 DESCRIPTION OF TEST SETUP

2.1 Operating mode(s) used for tests

During the tests the following operating mode(s) has(have) been used.

Test Mode

Mode 1: Transmit by 802.11b

Mode 2: Transmit by 802.11g

Mode 3: Transmit by 802.11n(20MHz)

Mode 4: Transmit by 802.11n(40MHz)

2.2 Support / Auxiliary equipment / unit / Test software for the EUT

The EUT has been tested with the following auxiliary equipment / unit / software:

Auxiliary equipment Type / Version Manufacturer Supplied by
Notebook Think pad x220 Lenovo Adapter

Software Type / Version Manufacturer Supplied by
ESP_RF_test_tool V2.8 ESPRESSIF N/A
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2.3 Test Configuration / Block diagram used for tests

The following test setup / configuration / block diagram has been used during the tests:

Test setup Diagram- Radiated Test

Chamber D Netebook

—_I

’01 USE Control Cable

( &

EUT

Test setup Diagram- Conducted test

EUT

5B Control Cable—
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2.4 Testing process

Setup the EUT as shown in Section 2.4.

Execute the test software “EspRFtestTool”.

Configure the test mode, the test channel, the test power,and the data rate.

1
2
3
4

Verify that the EUT works properly.
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3 VERDICT SUMMARY SECTION

This chapter presents an overview of standards and results. Refer to the next chapters for details of measured

test results and applied test levels.

3.1 Standards

Standard Year Description

FCC CFR Title 47 Part 15 2022 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and

Subpart C Section 15.247 5725-5850 MHz.

ANSI C63.10 2013 American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices

KDB 558074 D0O1V05r02 2019 Guidance for performing compliance measurements on Digital
Transmission System (DTS) operating under section 15.247

RSS-Gen Issue 5 2019 General Requirements for Compliance of Radio Apparatus

Amendment 1

RSS-247 Issue 2 2017 Digital Transmission Systems (DTSs),Frequency Hopping Systems

(FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices

3.2 Deviation(s) from the Standard(s) / Test Specification(s)

The following deviation(s) was / were made from the published requirements of the listed standards: N/A.

(Please define the deviations from the standard(s) if applicable)
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3.3 Overview of results

Requirement — Test case Basic standard(s) Verdict ReMark
Fundamental emission outout power FCC 15.247(b)(3); RSS-247 PASS
uhdamental emission output powe Issue 2 Section 5.4(d).
. FCC 15.203; RSS-Gen Issue 5 PASS
Antenna Requirement .
Section 6.8.
Report no.: 2230387R-RF-US-P0O6V01 Page 16 / 22
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3.4 Test Facility

USA . FCC Designation Number: CN1199
CA . ISED CAB identifier: CN0O040
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4  TEST RESULTS

4.1 Fundamental emission output power VERDICT: PASS
4.1.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.247 (b)(3)
X |GTX <6dBi Pout<30dBm
[1 |GTX >6dBi
[]  |Non-Fix point-point Pout<30-( GTX -6)
[] [Fix point-point Pout<30-[(GTX-6)]/3
[] |Point-to-multipoint Pout<30-(GTX-6)
[] |Overlap Beams Pout<30-[(GTX-6)]/3
Aggregate power
[] [transmitted simultaneously Pout<30-[(GTX-6)]/3
on all beams
[] [single directional beam Pout<30-[(GTX-6)]/3+8dB
Note 1 : GTX directional gain of transmitting antennas.
Note 2 : Pout is maximum peak conducted output power .

4.1.2 Test Setup

Power Meter Power Sensor
Ij:lilﬂ EUT

Non-Conducted
Table

= Ground Reference Plane <t
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4.1.3 Test Procedure

References Rule Chapter Description
X |ANSI C63.10 11.9 Fundamental emission output power
X ANSI C63.10 11.9.1 Maximum peak conducted output power
[] |ANSI C63.10 11.9.1.1 RBW 2 DTS bandwidth
[] |ANSI C63.10 11.9.1.2 Integrated band power method
X |ANSI C63.10 11.9.1.3 PKPM1 Peak power meter method
] ANSI C63.10 11.9.2 Maximum conducted (average) output power
[] |ANSI C63.10 11.9.2.2 Measurement using a spectrum analyzer (SA)
[] |ANSIC63.10 [11.9.2.2.2 |Method AVGSA-1(Duty cycle=98%)
[0 |ANSIC63.10 [11.9.2.2.3 |Method AVGSA-1A(Duty cycle=98%)
[0 |ANSIC63.10 [11.9.2.2.4 |Method AVGSA-2(Duty cycle<98%)
[0 |ANSIC63.10 [11.9.2.25 |Method AVGSA-2A(Duty cycle<98%)
[] |ANSI C63.10 11.9.2.2.4 |Method AVGSA-3
[] |ANSI C63.10 11.9.2.2.5 |Method AVGSA-3A
[] |ANSI C63.10 11.9.2.3 Measurement using a power meter (PM)
[J |ANSIC63.10 [11.9.2.3.1 |Method AVGPM
[J |ANSIC63.10 [11.9.2.3.2 |Method AVGPM-G
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4.1.4 Test Data

Mode Channel Fre:ijncy Condu(z’:;ei)P ower nggﬁﬁrﬁt Result
(MHz) (dBm)

2412 6.92 <30 Pass

Mode 1 2437 6.57 <30 Pass

11 2462 6.97 <30 Pass

2412 7.12 <30 Pass

Mode 2 6 2437 6.88 <30 Pass

11 2462 7.10 <30 Pass

1 2412 7.27 <30 Pass

Mode 3 6 2437 7.06 <30 Pass

11 2462 7.27 <30 Pass

2422 6.83 <30 Pass

Mode 4 2437 7.08 <30 Pass

2452 6.93 <30 Pass
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4.2 Antenna Requirement VERDICT: PASS
4.2.1 Limit:
Standard FCC Part 15 Subpart C Paragraph 15.203

IAn 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. The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use
of a standard antenna jack or electrical connector is prohibited. This requirement does not apply to carrier current
devices or to devices operated under the provisions of 815.211, §15.213, 815.217, §15.219, or §15.221. Further,
this requirement does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
815.31(d), must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

4.2.2 Antenna Connector Construction:

X [The use of a permanently attached antenna

L1 [The antenna use of a unigue coupling to the intentional radiator
] [The use of a nonstandard antenna jack or electrical connector

Please refer to the attached document “Internal Photograph” to show the antenna connector.
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5 TEST SETUP PHOTO AND EUT PHOTO

ReMark: The test setup photo and EUT Photo please see appendix.

The End
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