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TEST REPORT

Test Report No. : CTL2408052123-WF CEPU9, 2024
Date of issue
Equipment under Test . EV AC Charger
Sample No . CTL2408052123
Model /Type . HBE-AC80A01HW-U-BHSEEW
Listed Models : N/A
Applicant : SHENZHEN HB ELECTRONIC CO LTD.

301F, 21BIl., ZHENGDAAN INDUSTRIAL PARK, 172

Address XIANGSHAN RD, BAOAN DISTRICT, Shenzhen, China
Manufacturer : SHENZHEN HB ELECTRONIC CO LTD.

301F, 21Bl., ZHENGDAAN INDUSTRIAL PARK, 172
Address

XIANGSHAN RD, BAOAN DISTRICT, Shenzhen, China

Test result Pass *

* |n the configuration tested, the EUT complied with the standards specified page 5.

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the issuing testing
laboratory.
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Version 1.0 | Initial Test Report Release Sep 09, 2024 CTL2408052123-WF Tracy Qi
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1. SUMMARY
1.1. TEST STANDARDS

The tests were performed according to following standards:
FCC Rules Part 15.225: Operation within the band 13.110-14.010 MHz

ANSI C63.10:2013 : American National Standard for Testing Unlicensed Wireless Devices

1.2. Test Description

FCC PART 15 .225

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.215(c) 99% and 20dB Bandwidth PASS
FCC Part 15.225(a) (b) (c) In-band Emissions PASS
FCC Part 15.225(d)/15.209 Out-of-band Emissions PASS
FCC Part 15.225(e) Frequency Stability Tolerance PASS
FCC Part 15.203 Antenna Requirement PASS

Remark: The measurement uncertainty is not included in the test result.
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1.3. Test Facility

1.3.1 Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.

Floor 1-A, Baisha Technology Park, N0.3011, Shahexi Road, Nanshan District, Shenzhen, China
518055

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 32/EN 55032 requirements.

1.3.2 Laboratory accreditation
The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: L7497

Shenzhen CTL Testing Technology Co., Ltd. has been assessed and proved to be in compliance with
CNAS-CLO01 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025:
2017 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No. 4343.01

Shenzhen CTL Testing Technology Co., Ltd, EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC
17025: 2017 General Requirements for the Competence of Testing and Calibration Laboratories and
any additional program requirements in the identified field of testing.

IC Registration No.: 9618B
CAB identifier: CN0O041

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Innovation, Science and Economic Development Canada to test to Canadian radio
equipment requirements with Registration No.: 9618B.

FCC-Registration No.: 399832
Designation No.: CN1216

Shenzhen CTL Testing Technology 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 399832.

1.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Transmitter power conducted +1.18 dB Q)
Transmitter power Radiated +2.20dB Q)
Conducted spurious emission 9KHz-40 GHz +1.6dB (1)
Occupied Bandwidth +0.20ppm Q)

Radiated Emission 0.009~30MHz +4.03dB Q)
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Radiated Emission 30~1000MHz +4.08dB (1)
Radiated Emission Above 1GHz +4.32dB (1)
Conducted Disturbance0.15~30MHz +3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
(2) confidence level using a coverage factor of k=1.96.
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2. GENERAL INFORMATION

2.1. Environmental conditions

Report No.: CTL2408052123-WF

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.2. General Description of EUT

Product Name:

EV AC Charger

Model/Type reference:

HBE-AC80A01HW-U-BHSEEW

Power supply:

AC 240V/60Hz

RF ID

Operation frequency: 13.56MHz
Modulation: ASK

No. of Channel: 1

Antenna type: PCB Antenna
Antenna Gain: 2dBi

Notel: For more details, please refer to the user’s manual of the EUT.

Note2: Antenna gain provided by the applicant.
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2.3. Equipments Used during the Test

Report No.:

CTL2408052123-WF

Conducted Emission

Test Equipment Manufacturer Model No. Serial No. Pr_ewoys Last Cal. Cal.Due
calibration
EMI Test Receiver ROHDE & ESCI 1166.5950.03 | 2023/05/04 | 2024/04/30 | 2025/04/29
SCHWARZ ' '
LISN ROHDE & ESH2-75 860014/010 2023/05/04 | 2024/04/30 | 2025/04/29
SCHWARZ
. ROHDE &
Limitator SCHWARZ ESH3-72 100408 2023/05/04 | 2024/04/30 | 2025/04/29
Software:
Name of Software: Version:
ES-K1 V1.71
Radiated Emission
. . Previous
Test Equipment Manufacturer Model No. Serial No. calibration Last Cal. Cal.Due
Active Loop Da Ze ZN30900A / 2021/05/13 | 2024/04/30 | 2025/04/29
Antenna
Double cone
logarithmic Schwarzbeck | VULB 9168 824 / 2023/02/13 | 2026/02/12
antenna
Sunol
Horn Antenna Sciences DRH-118 A062013 / 2021/12/23 | 2024/12/22
Corp.
Ocean
Horn Antenna . OBH100400 26999002 / 2021/12/22 | 2024/12/21
Microwave
Amplifier MRT-AP01MO06 MRT S-001 2023/05/04 | 2024/04/30 | 2025/04/29
Amplifier Agilent 8449B 3008A02306 | 2023/05/04 | 2024/04/30 | 2025/04/29
Amplifier Brief&Smart LNA-4018 2104197 2023/05/05 | 2024/05/03 | 2025/05/02
, ROHDE &
EMI Test Receiver SCHWARZ ESCI 1166.5950.03 | 2023/05/04 | 2024/04/30 | 2025/04/29
Spectrum Analyzer RS FSP 1164.4391.38 | 2023/05/05 | 2024/05/03 | 2025/05/02
Software:
Name of Software: Version:
EZ EMC(Below 1GHz) V1.1.4.2
EZ EMC(Above 1GHz) V1.1.4.2
RF Conducted
Test Equipment Manufacturer Lot Serial No. Prg vious Last Cal. Cal.Due
No. calibration
Spectrum Analyzer Keysight N9020A | MY53420874 | 2023/05/04 | 2024/05/01 | 2025/04/30
Tempera,\t/l“ggf“m'd'ty Jivu MC501 / 2023/05/09 | 2024/05/04 | 2025/05/03
Software:
Name of Software: Version:
TST-PASS V2.0

2.4. Description of Test Modes and Test Frequency

To be provided by the applicant, the prototype that can transmit the signal continuously when powered
on and the prototype that can receive the signal after powered on
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Operation Frequency :

Frequency (MHz)

13.56
Power Parameters:
Test Software Version Power on
Frequency 13.56MHz
RF ID 0

2.5. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2BF82-AC48A01HW filing to comply with Section
15.225 of the FCC Part 15, Subpart C Rules.

2.6. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST CONDITIONS AND RESULTS

3.1. Conducted Emissions Test

LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.207

Limit (dBuV)
Frequency range (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
TEST CONFIGURATION
Shielded Foom+
FUT
Test
Feceiver
LISH
Adapter

TEST PROCEDURE

1.

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system; a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10:2013.

Support equipment, if needed, was placed as per ANSI C63.10:2013.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10:2013.

The adapter received AC120V/60Hz power through a Line Impedance Stabilization Network (LISN) which
supplied power source and was grounded to the ground plane.

All support equipments received AC power from a second LISN, if any.

The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.
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TEST RESULTS
Note: The product is a dual live wire equipment, two live wires and one ground wire. The power supply
is AC240V/60Hz.

LINE L1

Conducted Emission Measurement

File 2024 CE Data #4379 Date: 2024/8/30 Time: 9:32:46

gon  dBuV

70

“ \ FCC Part15 CE-Class B_QF

|
50 FCC Part15 CE-Clazz B_AVe
|
| i
40 \ % lé &
(- |
30 | i I 3 H Wi
i
20 10 | _|.|.||||||.r| |
i i\ \ LM‘L*“» O A W»M | | AVE
w | e T A% A “
0.0
o150 0.500 [MHz] 5.000 30.000
|

Site EMC 1# Phase: L1 Temperature: 26(C)
Limit: FCC Part15 CE-Class B_QP Power:  AC2400M/50Hz Humidity: 4 %RH
EUT:

M/N:HBE-ACB0A01HW-U-BHSEEW
Mode: WORKING
MNote:

Frequency | Reading | Factor | Level Limit  |Margin
(MHz) (dBuv) | (dB) | (dBuv) | (dBuv) | (dB)

0.2020 30.77 10.03 40.80 6353 |2273| QP
0.2020 2564 10.03 39.67 5353 |17.86 | AVG
0.3090 29.79 10.02 39.97 6000 |2023| QP
0.3090 2015 10.02 3017 50,00 | 1983 | AVG
0.4040 35.55 10.02 45.57 57T77 |1220| QP
0.4040 2713 10.02 3715 4777 | 1062 | AVG
0.4950 34.32 10.02 4434 5608 |11.74| QP
* 0.4950 2934 10.02 39.36 4608 | 672 | AVG
12.6489 17.76 10.52 28.28 6000 |31.72| QP
12.6489 9.77 10.52 20.29 5000 | 2971 | AVG
26.7030 24.45 11.33 Jo.78 6000 |2422| QP
26.7030 2347 11.33 34.80 5000 | 1520 | AVG

Detector |P/F | Remark

=
=]

mlolae|lw ®l~o|uo|alwin|=
V|IOV(D|OVV|V|V|V|DV| VDD
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LINE L2

Conducted Emission Measurement

File :2024 CE Data #4378 Date: 2024/8/30 Time: 9:29:06
gon0  dBuV
fo

FCC Part15 CE-Class B_QP

FCC Part15 CE-Clazz B_AVe

50
|
40
" :;'.i
m T
2“ I 1|1t |
L W
10
0.0
0150 0.500 MHz]) 5. 000 30000
1

Site EMC 1# Phase: L2 Temperature: 26(C)
Limit: FCC Part15 CE-Class B_QP Power.  AC240V/50Hz Humidity: 4 %RH
EUT:

M/N:HBE-AC80A0THW-U-BHSEEW
Mode: WORKING
MNote:

Frequency | Reading | Factor | Level Limit  |Margin
(MHz) (dBuv) | (dB) | (dBuv) | (dBuV) | (dB)

0.2020 31.66 10.02 41.68 63.53 |21.85| QP
0.2020 26.63 10.02 36.65 23.53 |16.88 | AVG
0.3079 29.45 9.99 39.44 60.03 |2059| QP
0.3079 20.41 9.99 30.40 50.03 | 1963 | AVG
0.4040 34.18 9.96 4414 o777 |1363| QP
0.4040 26.15 9.96 36.11 4777 | 1166 | AVG
0.4950 36.22 9.93 46.15 56.08 | 9.93 QP
* 0.4950 33.79 9.93 43.72 4608 | 2.36 | AVG
12.6400 16.88 10.15 2703 6000 |3297| QP
12.6400 8.99 10.15 19.14 50.00 |3086 | AVG
27.6670 23.32 10.89 4.1 60.00 |25.79| QP
27.6670 21.69 10.89 32.58 20.00 | 1742 | AVG

Detector | P/F | Remark

=
e

ol @ Neoewin=
=0 = B i w i w I i w i v i w I w I i w e i w I
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3.2. Radiated Emission

Limit

a The field strength of any emissions within the band 13.553-13.567 MHz shall not exceed 15,848
microvolts/ meter at 30 meters.

b  Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any
emissions shall not exceed 334 microvolts/meter at 30 meters.

¢ Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any emissions
shall not exceed 106 microvolts/meter at 30 meters.

d The field strength of any emissions appearing outside of the 13.110— 14.010 MHz band shall not
exceed the general radiated emission limits in §15.209.

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (pV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-13.110 3 69.54 30
13.110-13.410 3 80.50 106
13410-13.553 3 90.47 334
13.553-13.567 3 124.00 15848
13.567-13.710 3 90.47 334
13.710-14.010 3 80.50 106
14.010-30.0 3 69.54 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500

e Field strength of fundamental emissions limit and Mask limit;

The field strength of fundamental emissions shall not exceed 15848 microvolts/meter at 30 meters.
The emissions limit in this paragraph is based on measurement instrumentation employing a QP

detector.

Frequencies Field Strength Field Strength Field Strength
(MH2) (microvolts/meter) (dBuV/m) at 10m | (dBuV/m) at 3m
13.553 ~ 13.567MHz 15848 at 30m 103.08 (QP) 124 (QP)
Mask Limit:

Frequency (MHz) Limit (dBuV/m) Distance (m)
1.705-13.110 69.5 3
13.110-13.410 80.5 3
13.410-13.553 90.5 3
13.553-13.567 124.0 3
13.567-13.710 90.5 3
13.710-14.010 80.5 3
14.010-30.000 69.5 3

Test Procedure

1. The EUT was placed on 80cm wooden desk above ground plane which on a turn table.

2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating
the turn table from 0°C to 360°C to acquire the highest emissions from EUT

3. And also, each emission was to be maximized by changing the polarization of receiving antenna

both horizontal and vertical.
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4. Repeat above procedures until all frequency measurements have been completed.

Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with

a sample calculation is as follows:
FS=RA+AF+CL-AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor
For example
Frequency FS RA AF CL AG Transd
(MHz) (dBuV/m) (dBuV/m) (dB) (dB) (dB) (dB)
150.00 40 58.1 12.2 1.6 31.90 -18.1

Transd=AF +CL-AG

Test Configuration

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

RX Antenna

" I | EUT | ]/Tunl'l':hh : 1L
0.8 m

Ground Plane

F

Receiver

(B) Radiated Emission Test Set-Up, Frequency below 1000MHz

Ant. feed
point

H

A

1-4 m

| EUT | /Turn Table

10.8 m

Ground Plane

Receiver Amp.
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In-band Emissions

Report No.: CTL2408052123-WF

Polarization: Horizontal
Radiated Emission Measurement
File :2024-RE Data #9678 Date: 2024/08/28 Time: 3:51:30
12000 dBuV/m
120
110
100
a0
80
[ |
20 FCC 15,225 LIMIT| @ 3m
JE M arogn -6 dB
60 !
50
40 M
0 M AN % Z
(R PRSPPI T, L SRS ST USSR PR { [ lefBtetrapabl Al b gy ol et h bttt i bbb e alk.
20
10.0
11560 11.96 12.36 12.76 1316 [MHz) 13.96 14.36 14.76 1516 15.56
Site CTL 966 Chamber 1 Polarization: Horizontal Temperature: 25(C)
Limit: FCC 15.225 LIMIT @ 3m Power:  AC240V/50Hz Humidity: 50 %
EUT: Distance: 3m
M/M: HBE-ACB0ADTHW-U-BHSEEW
Mode: WORKING
Mote:
Company name:
Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No- | " MHz) | (dBuV) | (dB/m) |(dBuVim)|(dBuvim)| (dB) [P | em) | (ceg) |P/F| Remark
1 12.0680 11.89 19.79 3168 6954 |37.86 | peak 100 333 P
2 13.2360 10.34 19.77 30.11 8050 |50.39 | peak 100 a7 P
3 13.4480 9492 19.76 2968 9047 |60.79 | peak 100 333 P
4 13.5600 43.07 19.76 62.83 124.00 |61.17 | peak 100 9 P
5 13.6440 10017 19.76 29.93 9047 |60.54 | peak 100 358 P
6 13.8400 12.45 19.75 32.20 8050 |48.30 | peak 100 274 P
7 14.8360 11.00 19.74 30.74 69.54 |38.80 | peak 100 9 P
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Out-of-band Emissions

Report No.: CTL2408052123-WF

Polarization: Horizontal
Radiated Emission Measurement

File :2024-RE Data #9679 Date: 2024/08/28 Time: 9:57-16

13000 dBu¥/m

120 P,

-\-\-\1‘"‘-. _‘-‘""‘--.
I

10 B B S

o0 m"“?“‘"-‘

1 Rx‘““—-ﬁ__::h'“n-..,

a0 Fd ]

80

20 P FIIC Pajt15[9k-30MHz-2

“"*-u,__\_\‘ -l'"'h-..___‘_ M hrgin FE|dB K
[41] ] — X
Ll s .
50 (et ,.,vjfxw’f‘
Fi] b«'lﬁ W M%"#lﬁ"\ :ifi
iy 4

20 M Gy X .

2,, Lol b B,

10.0

0.003 MHz 5.000 30.000

Site CTL 966 Chamber 1 Polarization: Horizontal Temperature: 25(C)
Limit: FCC Part15 9K-30MHz-2 Power:  AC240V/50Hz Humidity: 50 %
EUT: Distance: 3m
M/M: HBE-ACB0A0THW-U-BHSEEW
Mode: WORKING
MNote:
Company name:

Frequency | Reading | Factor Level Limit |Margin
No- | " MHz) | (dBuV) | (dBIm) |(dBuvim)|(dBuvim)| (@B) | P | P/F | Remark
1 0.0263 3261 20.47 53.08 119.21 | 66.13 | peak p
2 0.0371 31.08 20.42 51.50 116.22 | 64.72 | peak p
3 3.2190 22.36 19.99 42 35 69.54 |27.19 | peak P
4 6.4410 14.40 19.91 34 .31 69.54 |35.23 | peak P
5 13.5600 41.88 19.76 61.64 69.54 7.90 | peak P
6 27.1200 310 20.84 23.94 6954 | 4560 | peak P
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For 30MHz-1GHz

Polarization: Horizontal

Radiated Emission Measurement

File :2024-RE Data #9385 Date: 2024/08/21 Time: 12:02-:06
00  dBuV/m

B0

70

[=1]

FEC Patlh RE-Clazg B_30-1000NHz
50 =il

F
=

eposk

=]
==
sha
=
Y
-‘}_,—‘
=

- . Aol
I PR I L A e

30.000 60.00 [MHz) 300.00 1000000
Site CTL 966 Chamber 1 Polarization: Horizontal Temperature: 25(C)
Limit: FCC Part15 RE-Class B_30-1000MHz Power:  AC240Vi50Hz Humidity: 50%
EUT: Distance: 3m

M/M:HBE-AC80A01THW-U-BHSEEW
Mode: WORKING

Note:

Company name:

S Fr?r?ﬂlljfzr;cy nggw {Eg?}r?; (dg?:{r%] méﬂfm; h}?jgg;n Detector | "0 | g |PIF| Remark
1 | 829384 | 5258 | -19.06 | 3352 | 4000 | 6.48 | peak | 300 | 351 | P
2 | 1030800 | 5537 | -17.44 | 3793 | 4350 | 557 | peak | 300 | 212 | P
3 | 2030503 | 58.86 | 1764 | 4122 | 4350 |228 | QP | 199 | 360 | P
4 | 2210371 | 6210 | 1699 | 4511 | 4600 |089 | P | 100 | 360 | P
5 | 2317178 | 6041 | 1650 | 4391 | 4600 | 209 | peak | 100 | 67 | P
6 | 6728444 | 4596 | 725 | 3871 | 4600 | 7.29 | peak | 100 | 176 | P
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Polarization: Vertical

Radiated Emission Measurement

File :2024-RE Data #3387 Date: 2024/08/21 Time: 12:06:14
q0.0  dBuVim

80

FLEC Part1h RE-Clasg B_30-10004Hz
50 =il

:
"

o
L=

fln | L7

#

30.000 60,00 [MHz) 300.00 1000.000
Site CTL 966 Chamber 1 Polarization: Vertical Temperature: 25(C)
Limit: FCC Part15 RE-Class B_30-1000MHz Power:  AC240V/50Hz Hurmidity: 50%
EUT: Distance: 3m

M/N:HBE-ACB0A01HW-U-BHSEEW
Mode: WORKING

MNote:

Company name:

-2l Fr?r?nlﬁezr;cy nggw (Eg?rtg; (dléﬁ:f%} [dll_';::n\-'lftm} h}?jrﬁg;n Detector | o0 | g |P/F | Remark
1 | 330949 | 5394 | 1619 | 37.75 | 4000 | 225 | peak | 100 | 125 | P
2 | 469947 | 4752 | -1568 | 3184 | 4000 | 8.16 | peak | 100 | 201 | P
3 | 633132 | 49.08 | -16.78 | 3230 | 4000 | 7.70 | peak | 100 | 156 | P
4 | 1030800 | 5436 | -1744 | 3692 | 4350 | 658 | peak | 100 | 356 | P
5 | 2085801 | 5942 | -17.57 | 4185 | 4350 | 165 | peak | 100 | 244 | P
6 | 6728444 | 4314 | 725 | 3589 | 4600 |10.11| peak | 200 | 75 | P
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3.3. 20dB Bandwidth
Limit
None, for reporting purposes only.

Test Procedure

The 20dB bandwidth is measured with a spectrum analyzer connected via a receive antenna placed
near the EUT while the EUT is operating in transmission mode.

The 20dB bandwidth is defined as the total spectrum the power of which is higher than peak power
minus 20dB.

Test Configuration

EUT ZE Spectrum

Analyzer
Test Results
: Frequency 99% Bandwidth 20dB bandwidth
Modulation K Result
(MHz) (kHz) (kHz)
ASK 13.560000 22.796 26.87 Pass
|== Keysight Spectrum Analyzer - Occupied BW R
RL RF [s0e ac [ | [ SENSE:PULSE] |ANALIGN AUTO/NO RF [09:12:22 AM Aug 28, 2024
ICenter Freq 13.560000 MHz | Center Freq: 13.560000 MHz Radio Std: None Frequency
(] Trig: Free Run Avg|Hold:=10/10
‘ #FGain:Low #Atten: 20dB Radio Device: BTS
10 dBIdiv Ref 10.00 dBm
Log
000 Center Freq||
-10.0 13.560000 MHz
200
300
400
500
500 - ]
700
00
Center 13.56 MHz Span 200 kHz CF Ste
#Res BW 10 kHz #VBW 30 kHz Sweep 2.533 ms 20000
Auto Man
Occupied Bandwidth Total Power 5.04 dBm
22.796 kHZ Freq Offset
Transmit Freq Error 481 Hz % of OBW Power 99.00 % OHz
x dB Bandwidth 26.87 kHz x dB -20.00 dB
IMSG $5TATU5
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3.4. Frequency Stability
LIMIT

The frequency tolerance of the carrier signal shall be maintained within £0.01% of the operating
frequency over a temperature variation of -20 degrees to +50 degrees C at normal supply voltage, and
for a variation in the primary supply voltage from 85% to 115% of the rated supply voltage at a
temperature of 20 degrees C.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

e

Att. ‘

Variable Power Supply

Note : Measurement setup for testing on Antenna connector

TEST PROCEDURE

The equipment under test was connected to an external DC power supply and input rated voltage.

RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators.

3. The EUT was placed inside the temperature chamber.

4. Set the spectrum analyzer RBW low enough to obtain the desired frequency resolution and
measure EUT 20°C operating frequency as reference frequency.

5. Turn EUT off and set the chamber temperature to —20°C. After the temperature stabilized for
approximately 30 minutes recorded the frequency.

6. Repeat step measure with 10°C increased per stage until the highest temperature of +50°C
reached.

7. Reduce the input voltage to specified extreme voltage variation (+/- 15%) or endpoint, record the
maximum frequency change.

TEST RESULTS
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Reference Frequency: 13.56MHz
vorage (v) | TR | TR | pedaton (i) | Gemy | pm)
+20 13.560064 0.000064 4.72 +100
-20 13.560032 0.000032 2.36 +100
-10 13.560073 0.000073 5.38 +100
0 13.560057 0.000057 4.20 +100
+10 13.560046 0.000046 3.39 +100
240 +20 13.560038 0.000038 2.80 +100
+25 13.560057 0.000057 4.20 +100
+30 13.560078 0.000078 5.75 +100
+40 13.560093 0.000093 6.86 +100
+50 13.560024 0.000024 1.77 +100
276 +20 13.560066 0.000066 4.87 +100
204 +20 13.560069 0.000069 5.09 +100
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3.5. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 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, 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

Test Result:

The antenna is a PCB Antenna and no consideration of replacement. See the chart below for details.

RF ID Antenna

T

ZE LT 8 4 £ B 4 fi 0

,Hlllll’l’l’[HH[rm[HlllH

0Z 0 Ov 0S 09 0. 08

~—

o
3
3

:"-H,HH‘[Hll{illllllH’HH!Illl’inll’iliijiiil'
g | ‘,.06 08 0L 09 0S OF 0€ 0Z OL

o
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4. Test Setup Photos of the EUT
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5. External and Internal Photos of the EUT

External Photos




V1.0 Page 27 of 36 Report No.: CTL2408052123-WF




V1.0 Page 28 of 36 Report No.: CTL2408052123-WF




V1.0 Page 29 of 36 Report No.: CTL2408052123-WF

Internal Photos
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RF ID Antenna
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