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TEST REPORT

Test Report No. : CTL2505262171-WF  f-- - AUN© 29, 2083 oo
Date of issue
Equipment under Test : EVAC Charger
Sample No : CTL2505262171
Model /Type :  HBE-AC80A02ST-U-D21.5NWB4GG
Listed Models : N/A
Applicant : SHENZHEN HB ELECTRONIC CO., LTD.

Room 101-301, Building 7, Zhengda'an Industrial City,
No. 172 Xiangshan Avenue, Luotian Community, Yanluo

Addregs Street, Bao'an District, Shenzhen 518000 Guangdong,
P.R. China
Manufacturer . SHENZHEN HB ELECTRONIC CO., LTD.

: Room 101-301, Building 7, Zhengda'an Industrial City, Nc
Address 172 Xiangshan Avenue, Luotian Community, Yanluo Stre¢
Bao'an District, Shenzhen 518000 Guangdong, P.R. Chin

Test result Pass *

* In 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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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, No.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: CN0041

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:

Measurement
Test Uncertainty Notes

Transmitter power conducted +1.18 dB (1

Transmitter power Radiated +2.20 dB (1

Occupied Bandwidth +0.20ppm (1

)
)
Conducted spurious emission 9KHz-40 GHz +1.6 dB (1)
)
)

Radiated Emission 0.009~30MHz +4.03dB (1
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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

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-AC80A02ST-U-D21.5NWB4GG

Power supply: AC 240V/60Hz

Hardware version: HBE-AC80A02ST-U-D21.5NWB4GG
Software version: AUM192KB

RF ID

Operation frequency: 13.56MHz

Modulation: ASK

No. of Channel: 1

Antenna type: Loop Antenna

Antenna Gain: 2dBi

Note1: 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

Conducted Emission

Test Equipment Manufacturer | Model No. Serial No. _Last_ Calibration
calibration Due
. ROHDE &
EMI Test Receiver SCHWARZ ESCI 1166.5950.03 2025/04/29 | 2026/04/28
ROHDE &
LISN SCHWARZ ESH2-Z5 860014/010 2025/04/29 | 2026/04/28
. ROHDE &
Limitator SCHWARZ ESH3-72 100408 2025/04/29 | 2026/04/28
Software:
Name of Software: Version:
ES-K1 V1.71
Radiated Emission
Test Equipment Manufacturer Model No. Serial No. Last Cal. Cal.Due
Active Loop Da Ze ZN30900A / 2024/04/30 | 2027/04/29
Antenna
Double cone
logarithmic Schwarzbeck | VULB 9168 824 2023/02/13 | 2026/02/12
antenna
Sunol
Horn Antenna Sciences DRH-118 A062013 2024/11/25 2027/11/24
Corp.
Ocean
Horn Antenna Mi OBH100400 26999002 2025/02/21 2028/02/20
icrowave
Amplifier MRT-AP01MO06 MRT S-001 2025/04/29 | 2026/04/28
Amplifier Brief&Smart LNA-4018 2104197 2025/04/30 | 2026/04/29
. ROHDE &

EMI Test Receiver SCHWARZ ESCI 1166.5950.03 2025/04/29 | 2026/04/28
Spectrum RS FSP 1164.4391.38 2025/04/29 | 2026/04/28
Analyzer

Software:

Name of Software: Version:
EZ EMC(Below 1GHz) V1.1.4.2
EZ EMC(Above 1GHz) V1.1.4.2
RF Conducted
. Model .
Test Equipment Manufacturer No Serial No. Last Cal. Cal.Due
Spectrum Analyzer Keysight N9020A MY53420874 2025/04/29 | 2026/04/28
Tempera,\t/l“erfe/f“mid”y Jivu MC501 / 2025/05/06 | 2026/05/05
Software:
Name of Software: Version:
TST-PASS V2.0
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2.4. Description of Test Modes and Test Frequency

To be provided by the applicant, the prototype that can transmit (Duty Cycle more than 98%) the signal
continuously when powered on and the prototype that can receive the signal after powered on.

Operation Frequency :

Page 10 of 47

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-HBEACB80A02ST 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.

Report No.: CTL2505262171-WF
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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

Vert. reference
plane

P4 EMI receiver

HBAB ©

e

power EUT
QJ 0.am
7T A A A

LISN _/ ‘L

Reference ground plane

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 0.1 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 /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 :2025 CE Data #4726 Duate: 2025/6/5 Time: 17:27:49
80.0 dBuV

o

” \ FCLC Hag1% CE-Clazz B_QP

"“-._‘.--“--
'—-\_\_\_\_\_1‘-
50 e - CC Hap1% CE Llass B ANe
A \/I..pll:lllnrl.thn j_M"l A ‘ ; i Al h q [
= g ![h ] ' |
! N l f' * 14 1 -
W ] AR R HW T
Y | [
_,'l - || | | | J | | !- 1 .m:‘l JI WWWMMW ' paak
a0 o Illf.rJ |ll|._‘;' (1| : | Flilll" - |'1r"| i || LI :
| LN LA "
R (R P b, L L | J,l.m]Ll AVG
10
0.0
0. 150 0.500 MHz) 5000 30000
Site LAB Phase: L1 Temperature: 26(C)
Limit: FCC Part15 CE-Class C Power:  ACZ40VIB0HZz Humidity: 60 %RH
EUT:
MIN:

Mode: WORKING
MNote: CTL2505262171-WF

No. | "k | amavy | @) | @Buv) | @Buv) | (e | 2o |PIF| Remarc
1 0.1740 26.72 10.58 37.30 6477 |2747| QP | P
2 0.2535 20.91 10.50 31.41 5164 |2023| AVG | P
3 0.3370 30.49 10.45 40.94 5928 |1834 | QP | P
4 0.4155 24.88 10.39 35.27 47.54 |1227 | AVG | P
5 0.5865 26.11 10.26 36.37 46.00 | 963 | AVG | P
6 0.6710 30.38 10.22 40.60 56.00 |1540| QP | P
7 1.0050 31.82 9.94 41.56 46.00 | 444 | AVG | P
8 1.0070 31.81 9.94 41.75 5600 |1425| QP | P
8 1.5000 21.52 8.82 31.44 46.00 |14.56 | AVG | P
10 1.5630 20.54 8.92 39.46 56.00 |1654| QP | P
11 23.4350 20.37 10.88 40.25 60.00 |19.75| QP | P
12 249315 28.21 10.96 39.17 5000 |10.83| AVG | P
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LINE L2

Conducted Emission Measurement

File :2025 CE Data #4725 Date: 2025/6/5 Time: 17:24:16
a0 dBuV

0

0 FCLC a5 CE-Clazz B_QP

"‘-.\__h.h-‘--
x“‘“'%-_,_h P [CE ) Il ol | =
50 . — FLOL Fag1s CE-Llasz B_ANe
w WMl
P 'Ju 4 i
an '|l
ey
20 ) Iu"’h"\.-!..l'l .. I
j il
10
0.0
0.150 0.500 [MHz] 5.000 3.000
Site LAB Phase: L2 Temperature: 26(C)
Limit: FCC Part15 CE-Class C Power:  AC240ViE0Hz Humidity: 60 %RH
EUT:
M/M:

Mode: WORKING
Note: CTL2505262171-WF

No. | ki | (aBuvy | (@) | @Bu) | (@Bovy | (aB) | o |PIF| Remark
1 0.1600 27.58 10.62 38.20 6546 |27.26| QP | P
2 0.2490 21.50 10.52 32.02 51.79 |19.77| AVG | P
3 0.3345 22.26 10.47 32.73 4934 |1661 | AVG | P
4 0.3350 30.45 10.47 40.92 5933 |1841| QP | P
5 0.5820 25.19 10.28 35.47 46.00 |1053| AVG | P
] 0.6710 29.30 10.23 39.53 5600 |1647| QP | P
7 0.9960 30.69 8.95 40.64 46.00 | 5.36 | AVG | P
8 1.0040 34.3 8.95 44 .26 5600 |11.74| QP | P
g 1.5640 30.00 8.95 39.95 56.00 |16.05| QP | P
10 1.8330 21.26 9.96 31.22 46.00 |14.78| AVG | P
11 23.4370 29.76 10.83 40.58 6000 |1941] QP | P
12 23.4420 28.74 10.83 39.57 50.00 |1043]| AVG | P
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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 (puV/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
13.410-13.553 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
(MHz) (microvolts/meter) (dBuV/m) at 10m (dBpV/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.
2.

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

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
CL = Cable Attenuation Factor (Cable Loss)
AG = Amplifier Gain

Where FS = Field Strength
RA = Reading Amplitude
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

}—— EmE&im -l—|
RX Antennm
1 = SPA S Receive

=

T .
0.1m L o |
Turntablae -'"-F -‘---"-H.-f-rnn“ frowund Plans

Balow 30MHz
(B) Radiated Emission Test Set-Up, Frequency below 1000MHz
—_—  —
Antenna Tower
}‘—13m *4‘
Bi-loeg Antenna
v
4m ——/
-
T \ -
=T T | Is3
0‘1 m L 1 | i |
Turntable ~ \Reference Ground Plane

Below 1GHz
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Test Results
In-band Emissions

Polarization: Horizontal
Radiated Emission Measurement
File :2025-RE Data #6045 Date: 2025/06/10 Time: 10:38:35
13000 dBuV/m
120
110
100
90
80
| ]
20 FCC 15 225 LIMIT| @ Jm
| Maiggn -B JB
1]
50 x
40
P 2 [L% E 7
) Wwwwmwww o= . T =y e e ey =Ty e S
20
10.0
1560 11.96 1236 12.76 13,16 [MHz) 13.96 14.36 14.76 15.16 15.56
Site CTL 966 Chamber 1 Polarization: Horizontal Temperatire: 25(C)
Limit: FCC 15.225 LIMIT @ 3m Power:  AC240VfE0Hz Humidity: 50 %
EUT: EV AC Charger Distance: 3m
M/MN: HBE-AC80A02ST-U-D21.5NWB4GG
Mode: WORKING
Mote:
Company name: SHENZHEN HB ELECTRONIC CO LTD.
Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No. | " MHz) | (dBuv) | (dBim) |(dBuvim)|@Buvim)| (dB) [P%%™ | (em) | (¢eq) |P/F| Remark
1 12.6080 10.60 20.19 30.79 69.54 |38.75| peak 100 56 P
2 13.2400 9.64 20.18 29.82 80.50 |50.68 | peak 100 56 P
3 13.4640 10.68 20.15 30.83 90.47 |59.64 | peak 100 26 B
4 13.5600 33.37 20.14 53.51 124.00 (70.49 | peak 100 1 P
5 13.6280 13.19 20.14 33.33 90.47 |57.14 | peak 100 26 P
G 13.8800 9.36 2011 29.47 80.50 |51.03| peak 100 351 P
T 14.4960 10.75 20.11 30.86 69.54 |38.68 | peak 100 203 P
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Out-of-band Emissions

Report No.: CTL2505262171-WF

Polarization: Horizontal
Radiated Emission Measurement
File :2025-RE Data #6044 Date: 2025/06/M10 Time: 10031:31
13000 dBuYSm
120 ::\H--._
H““*--h::-‘"“*-n.,__
110 = L__*"- |
ia [~ \H:_‘x""—-._
—--._\_\_‘_h\_\--\-‘_---...___ﬂ-“|I
-En [
80
70 [~y Fi{C Paptd5 [9k-30MHz-2
e | "“--..____‘_ W frigin | B |
60 e :
1 i )
50 ""ii‘ 2
. Wl .%#% (g, SEl 3 "
W, b, ]
" s
a0 ‘EWMH‘ W“’*ﬂ ]
P bl b A T lid
20 ak
10.0
0.009 MHz] 5,000 3000
Site CTL 966 Chamber 1 Polarization: Horizontal Temperature: 25(C)
Limit: FCC Part15 9K-30MHz-2 Power:  ACZ40Vi60Hz Humidity: 50 %
EUT: EV AC Charger Distance: 3m
M/N: HBE-ACB0A02ST-U-D21.5NWB4GG
Mode: WORKING
Mote:
Company name: SHENZHEN HB ELECTRONIC CO LTD.
Frequency | Reading | Factor | Level Limit |Margin Height | Azimuth
No. | *MHz) | (dBuv) | (dB/m) |(dBuvim)|(@Buvim)| (dB) [P%%™ | (em) | (ceg) |P/F| Remark
1 0.0106 31.96 19.87 51.83 127.10 | 75.27 | peak | 100 60 P
2 0.0209 30.25 19.77 50.02 121.20 |71.18 | peak | 100 360 | P
3 3.2220 23.35 19.68 43.03 69.54 |26.51 | peak | 100 27 P
4 6.4420 16.96 20.30 37.26 69.54 |3228| peak | 100 0 P
5 13.5620 33.07 20.14 53.21 69.54 |16.33 | peak | 100 31 P
& 271200 4.68 20.82 25.50 69.54 |44.04 | peak | 100 359 | P
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Polarization: Horizontal
Radiated Emission Measurement
File :2025-RE Dala #6058 Date: 20250610 Time: 14:07:17
90.0 dBu/m
a0
70
[11]
FLCC Pat15 RE-Clazd B_30- 000NHz A
a0 T L -
I
A0 I | A 5 'L"I
| : ok
w0 i‘” i Ly Tl I’H Lol gl L
10
o
10
30_000 60.00 {HHz] 300.00 T000.000
Site CTL 966 Chamber 1 Polarization: Horizontal Temperature: 25(C)
Limit: FCC Part15 RE-Class B_30-1000MHz Power:  AC240ViE0HZ Husmidity: 50 %

EUT: EV AC Charger
M/N: HBE-ACB0A025T-U-D21.5NWB4GG
Mode: WORKING

Mota:

Company name: SHENZHEN HB ELECTRONIC CO LTD.

Distance: 3m

il Fr?l?nlﬁezr;w T&ﬁﬂ? (Eﬂs?n?; {dléi:f?lm} {d!BJuTr‘I:m] NEE;“ petectr | P | “egy | PIF| Remark
1 | 320667 | 41.54 | 1669 | 2485 | 40.00 |15.15| peak | 100 | 282 | P
2 | 934402 | 5129 | -1882 | 3247 | 4350 |11.03| peak | 199 | & | P
3 | 167.8242 | 4558 | -1445 | 31.13 | 4350 |12.37 | peak | 100 | 334 | P
4 | 2761235 | 53.54 | 1587 | 37.67 | 46.00 | 833 | peak | 199 | 8 | P
5 | 3121794 | 5288 | -14.82 | 38.06 | 4600 | 794 | peak | 199 | & | P
6 | 6728444 | 4657 | -6.09 | 40.48 | 4600 | 552 | peak | 199 | 13 | P
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Polarization: Vertical
Radiated Emission Measurement
File :2025-RE Dala #6059 Date: 2025/06/10 Time: 14:12:49
90.0 dBuv/m
80
i}
(1]
FEC Part15 RE-Clazd B_30-| D00MHz !
50 il |
[ : g 5
40 | X
1*-[ .ﬁ 3 | l ‘hAJI-""‘W*
3“ III_'[“ "LW¥ 'ﬁ.. || |i| 1 (“[F-:q Il I il -"'"""H
20 \im” *m-,.*,»"‘” LAY Wﬂfmw d
10
i}
10
20000 60,00 MHz) 0000 1000000
Site CTL 966 Chamber 1 Polarization: Vertical Temparature: 25(C)
Limit: FCC Part15 RE-Class B_30-1000MHz Power:  ACZ240V/E0Hz Humidity: 50 %
EUT: EV AC Charger Distance: 3m
M/N: HBE-ACB0A025T-U-D21.5NWB4GG
Mode: WORKING
MNote:
Company name: SHENZHEN HB ELECTRONIC CO LTD.
Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No- | " MHz) | (dBuv) | (dB/m) |(dBuvim)|(dBuvim)| (@B) | | (em) | (ceg) |P/F| Remark
1 31.5070 52.03 -16.71 35.32 40.00 4.68 apP 100 200 P
2 34.7602 52.26 -16.46 35.80 40.00 4.20 aP 100 0 P
3 47.6586 4712 -15.69 31.43 40.00 8.57 | peak 100 26 P
4 151.5972 46.34 -14.05 32.29 43.50 |11.21| peak 100 158 P
5 465.5994 50.73 -10.77 39.96 46.00 6.04 | peak 100 357 P
B 925.7563 40.38 -1.32 39.06 46.00 6.94 | peak 200 351 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 KH Result
(MHz) (kHz) (kHz)
ASK 13.56 22.809 26.88 Pass
F Keysight Spectrum Analyzer - Occupied BW Ii\liﬁﬁ_
RL | RF |soe  aAC | CORREC | | SENSE:PULSE] | ANALIGN OFF |10:39:17 AM1un 10, 2025
Center Freq 13.560000 MHz | Center Freq: 13.560000 MHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hold: 10/10
| #IFGain:Low #Atten: 10 dB Radio Device: BTS
110 dBidiv Ref 0.00 dBm
Log
it Center Freq||
B 13560000 MHz
|-300
-40.0
-50.0
|-60.0
-70.0
500 N S R
-00.0
Center 13.56 MHz Span 200 kHz| CF Ste
|#Res BW 1kHz #VBW 3 kHz Sweep 2.533 ms 20.000 kH':
‘ Auto Man
Occupied Bandwidth Total Power -16.4 dBm
22-809 kHZ Freqoffset
Transmit Freq Error 697 Hz % of OBW Power  99.00 % OHz
x dB Bandwidth 26.88 kHz x dB -20.00 dB
isc| [y sTatUs
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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

i S

Att. ‘

Variable Power Supply

Note : Measurement setup for testing on Antenna connectoer

TEST PROCEDURE

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

2. 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
Vottage (v) | 1M | TR | veviaon itz | Gomy | opm
+20 13.560042 0.000042 3.10 +100
-20 13.560017 0.000017 1.25 +100
-10 13.560055 0.000055 4.06 +100
0 13.560016 0.000016 1.18 +100
+10 13.560024 0.000024 1.77 +100
240 +20 13.560033 0.000033 2.43 +100
+25 13.560052 0.000052 3.83 +100
+30 13.560021 0.000021 1.55 +100
+40 13.560017 0.000017 1.25 +100
+50 13.560041 0.000041 3.02 +100
276 +20 13.560024 0.000024 1.77 +100
204 +20 13.560039 0.000039 2.88 +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 Loop Antenna and no consideration of replacement. See the chart below for details.

RF ID Antenna

| |||||||||4|||||m I |||||[4|| 0 R LA m{ju “1”“5 3 a5
||l

ATATIA

*12345%789

N T e et el
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4. Test Setup Photos of the EUT




V1.0

Page 25 of 47

Report No.: CTL2505262171-WF




V1.0 Page 26 of 47 Report No.: CTL2505262171-WF

5. External and Internal Photos of the EUT

External Photos
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Internal Photos of EUT
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