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TEST REPORT

Test Report No. :

CTL260521 2031 _WF ......... _S?Pt(?mb_q_o_g_’_ .2.9.2..6. ........
Date of issue

Equipment under Test

Sample No

Model /Type

Listed Models

Applicant

Address

Manufacturer

Address

EV DC Charger

CTL260603214001

HBE-DC480KW-U-E155NW4GGX

N/A

SHENZHEN HB ELECTRONIC CO,, LTD.

Room 101-301, Building 7, Zhengda'an Industrial City,
No. 172 Xiangshan Avenue, Luotian Community, Yanluo
Street, Bao'an District, Shenzhen 518000 Guangdong,
P.R. China

SHENZHEN HB ELECTRONIC CO., LTD.

Room 101-301, Building 7, Zhengda'an Industrial City, Nc
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 C63.10-2020 + Cor. 1-2023+C63.10a-2024 + Errata to C63.10a-2024 : 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 Test laboratory

Company Name: | Shenzhen CTL Testing Technology Co., Ltd.

Address 1: Zone A.1/F..Warehouse 2.Baisha Technology Park, No.3011,Shahexi Road,
Nanshan District,Shenzhen.518055,P.R.C.
Address 2: FI.A1, Bldg.A3, No.2533 GuanGuang Road, Fenghuang Community

Fenghuang Street, Guangming District, Shenzhen, Guangdong, PR.C

1.3.2 Test location

All tests were performed at:

Company Name: Shenzhen CTL Testing Technology Co., Ltd.

[ 1Main location Zone A.1/F..Warehouse 2.Baisha Technology Park, No.3011,Shahexi Road,
Nanshan District,Shenzhen.518055,P.R.C.

< Satellite location | FI.A1, Bldg.A3, No.2533 GuanGuang Road, Fenghuang Community
Fenghuang Street, Guangming District, Shenzhen, Guangdong, PR.C

1.3.3 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 CAB identifier: CN0041
Main Company Number :9618B
Satellite Company Number:35187

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 Main Company Number:9618B and Satellite Company Number:35187.

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. Designation No.: CN1216. Test Firm 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
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responsibility of continued compliance of the device.
Hereafter the best measurement capability for CTL laboratory is reported:

Measurement
LEE: Uncertainty NELCE
Conducted Emission 0.15-30MHz +3.11dB (1)
Radiated Emission 0.009~30MHz +3.66dB (1)
Radiated Emission 30~1000MHz +4.5dB (1)
Radiated Emission Above 1GHz +5.08dB (1)
20dB Emission Bandwidth +1.9% (1)
Carrier Frequency Separation +1.9% (1)
Maximum Power Spectral Density Level +0.98 dB (1)
Number of Hopping Channel £1.9% (1)
Time of Occupancy 10.11% (1)
Max Peak Conducted Output Power +0.98 dB (1)
Band-edge Spurious Emission +1.21dB (1)
4 . 9kHz-7GHz:+1.09dB
Conducted RF Spurious Emission 7GHz-26 5GHz: +3.27dB (1)

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

(2) Decision rule for Statement of Conformity: The measurement uncertainty is not taken into
account but only measured result.
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2. GENERAL INFORMATION

2.1. Environmental conditions

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

Normal Temperature: 18°C-28°C
Relative Humidity: 30%-60%
Air Pressure: 965Pa-1030Pa

2.2. General Description of EUT

Product Name: EV DC Charger

Model/Type reference: HBE-DC480KW-U-E155NW4GGX
Power supply: 480V/60Hz

Hardware version: V2.0

Software version: V2.0

RF ID

Operation frequency: 13.56MHz

Modulation: ASK

No. of Channel: 1

Antenna type: Loop Antenna

Antenna Gain: 2.00dBi provided by <] Applicant [ |Manufacturer

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

Page 9 of 57

Report No.:

CTL2605212031-WF

Conducted Emission

Test Equipment Manufacturer | Model No. Serial No. _Last_ Calibration
calibration Due
. ROHDE &
EMI Test Receiver SCHWARZ ESCI 1166.5950.03 2026/01/05 | 2027/01/04
ROHDE &
LISN SCHWARZ ESH2-Z5 860014/010 2026/01/05 | 2027/01/04
. ROHDE &
Limitator SCHWARZ ESH3-Z2 100408 2026/01/05 | 2027/01/04
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 / 2025/07/02 | 2026/07/01
Antenna
Active Loop Da Ze ZN30900A / 2026/06/30 | 2027/06/29
Antenna
ULTRA-BROADBA Sunol Sciences JB1
ND ANTENNA Corp. Antenna A061713 2025/07/02 | 2026/07/01
ULTRA-BROADBA Sunol Sciences JB1
ND ANTENNA Corp. Antenna A061713 2026/06/28 | 2027/06/27
Amplifier Brief&Smart LNA-4018 2104197 2025/07/03 | 2026/07/02
Amplifier Brief&Smart LNA-4018 2104197 2026/06/30 | 2027/06/29
. ROHDE &
EMI Test Receiver SCHWARZ ESPI 100434 2025/07/02 | 2026/07/01
. ROHDE &
EMI Test Receiver SCHWARZ ESPI 100434 2026/07/01 | 2027/06/30
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 2025/07/03 | 2026/07/02
Spectrum Analyzer Keysight N9020A MY53420874 2026/06/29 | 2027/06/28
Temperature{Humi JiYu MC501 / 2025/07/03 | 2026/07/02

dity Meter
Temperature/Humi Jivu MC501 / 2026/07/02 | 2027/07/01
dity Meter
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 the signal continuously when powered
on and the prototype that can receive the signal after powered on.

Operation Frequency :

Frequency (MHz)
13.56
RF Cable List and Details
RF Cable RF Cable loss RF Cable loss provided by
RF1.13 0.5dB [_JApplicant [ ]Manufacturer [ Testing Laboratory ( CTL )
RG316 0.5dB | JApplicant [ |Manufacturer [ Testing Laboratory(CTL)
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-DC480KWO02STX 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.




V1.0 Page 11 of 57 Report No.: CTL2605212031-WF
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

S EMI receiver

oHHRA O

fwdl ©

LLLLL LSS

10mm

2N
LISN ¥

EJ power

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 Floor standing equipment; a wooden board with a height of 10 millimeters is used
and is placed on the ground plane as per ANSI C63.10-2020 + Cor. 1-2023+C63.10a-2024 + Errata to
C63.10a-2024.

2. Support equipment, if needed, was placed as per ANSI C63.10-2020 + Cor. 1-2023+C63.10a-2024 +
Errata to C63.10a-2024.

3. All'l/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2020 + Cor.
1-2023+C63.10a-2024 + Errata to C63.10a-2024.

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

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

6. 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.

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

8. During the above scans, the emissions were maximized by cable manipulation.
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TEST RESULTS

Note 1: This product is a three-phase electrical device, 3P+N+PE/3P+PE. The power supply is
480V/60Hz.

Note 2: The product has two antennas. All antennas have been tested. Only the worst data of antenna
1 is retained in the report

LINE L1
Conducted Emission Measurement
Flie :CTL Disim 2445 Domtw: ZOZEENT Time: §5:20055
Bom  dEuY
- w L1 | | | FOE Pad15 CE Clans B_GF |
_.tis ' |
v ..l.-'-"-r'l:.:/-. 4 R S N i ] i M e i
.J-‘ 1 |
LU i ‘1!_ [ 'L [ H [ T 1 xﬁ“}ﬂ | |
4 .'.r'\ A fl's " I-'Lr.“. \'l
an | *fh,ﬁ_] 1 1] .1 0 ] q!%ﬁ‘!wrn, \_'F’. it |
whed *.ﬂ';rgl.‘ ey G| hlus
] o [ I" k] ui
i o |J *--r"!lh'f«:h" W """‘.4..-"” Ia,'urr
no | |
EE] 500 5 gon il 1ol
Site LAB Phase: L1 Temperere: 250h
Limit FCC Part15 CE-Class B_QP Power:  AC 430WBHz Humiaz 55 %RH

EUT: EV DC Charger

MM: HBE-DCABIKW-LI-E15ENWAGGEK

Mode: WORKING

Iate:

Campany name: SHEMZHEN HB ELECTRONIC CO. LTD.

T I 3
No. | " | by | aB) | e | By | ey | oo [PF| Femark
1 01538 4046 10.73 5118 B5.78 |1460| QF | F
2 01545 28.10 10.74 3884 BETEH |16E1 | AVG [ P
3 02265 g 10.88 4485 E2BE |TT1 | AVG (P
4 02440 4870 10.88 5758 6106 438 | QP [P
5 QL7440 2270 10.82 3332 HG.00 |Z2BR| QP (P
8 Q7440 744 10.82 18.08 4800 |ZTE4} AVG | P
T 21520 18.73 10.85 2838 5800 |2E2] QP [P
3 22200 oz 10.85 1787 48.00 | 2833 | AVG | P
g 77775 2210 10.71 3281 5000 | 1718 AVG | P
10 BE1110 2387 10:73 3470 8000 2530 QP [P
i1 11.2180 283 10.88 3860 6300 J2331| QF [P
i2 11.4180 25.56 10.80 3645 5300 | 1355 AVG [ P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Note 1: This product is a three-phase electrical device, 3P+N+PE/3P+PE. The power supply is
480V/60Hz.

Note 2: The product has two antennas. All antennas have been tested. Only the worst data of antenna
1 is retained in the report

LINE L2
Conducted Emission Measurement
Flle :5TL Ditn 2351 Dite: ZOZEBAT Time: 15:27-16
Ba  dEuY
m
- i FII Bk 15 CE Clans B_GF
J |
L e Y i 5 s e s B mm
5 1
&0 | 1 . | | ] | | | SN AR N I P | |
e T Ii|. %: 1?“41‘\\ f
#J -!.IEI!‘\.![ "‘-ln HiER Mo | i 1 (18 !
- | i b, A f?w‘hwﬁ ol .
! 3 x}hlﬁkhl*n‘l II'|||I '.I . [T
0 { B - | | | | 'k |
\ | : |
o) . R k i hﬂ .
"W | - B M I N T ""»"'!"'"“wf* i Em
oo |
075 i, 5 CEE FE
Site LAB Phase: L2 Tempermae: 2EICH
Limit FCC Part1s CE-Class B QP Power:  AC 4amvEcHz Humidty: . 55 %H

EUT: EW DC Charger

MMz HBE-DC4BMOW-U-E155NWIGGEK

Mode: WORKING

Maote:

Company name: SHEMZHEN HB ELECTROMNIC CO., LTD.

= ._I' P
Na. F*?h?;;;“" T:;ﬂf‘:f F::g;‘ [d'-‘a"_ﬁ:l {;ET” : dE}" Desecter |PIF | Remark
T o6 | 280 | 1006 | 4466 | 5258 |T@ [ AG | F
7 | 02400 | 4878 | 1075 | 5653 | 6@ |2:® | aF | P
T | oA0m | 058 | 02 | Fial | e |®m|AG [P
4 | 05070 | 2373 | 0.4 | 3947 | 5o |2183| oF [P
5 | 07430 | 1188 | 1055 | 2243 | %6.00 [2257| AVG [P
8 | o740 | 274 | 1055 | 3706 | oo [Em| o [P
T | 23w | 53 | Tomz | 2508 | soo0 |300zZ| oF | P
8 | 22580 | 241 | 1083 | i5.04 | 4800 [3006| AVG | P
5 | 61220 | 1538 | 1085 | 26.03 | 6000 |33e7| o [P
10 | 78it0 | 1833 | 0.7 | 28.11 | 5000 |2088| AVG | P
71 | 117650 | 25.20 | 086 | 628 | 000 |2:7z| oF | F
1z | 151035 | 1788 | 11.10 | 2888 | 50.00 |2102| AVG | F

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Note 1: This product is a three-phase electrical device, 3P+N+PE/3P+PE. The power supply is
480V/60Hz.

Note 2: The product has two antennas. All antennas have been tested. Only the worst data of antenna
1 is retained in the report

LINE L3
Conducted Emission Measurement
Flie :0TL st 452 Diabe: ZOZEEAT Thries 15:30015
Ana  dRw
L ] |
s \li."_\ | FLE Bl CE Chaxe 8_0F
] |
fur oo I|
LAl T i
[ nd | . IE'E TR Al ! Wo\.\'ﬁ,, .
o KA (NS
W g L7 LTI g ) i P
b . 58, ST T | % (L) Ak fy I '."r._l o
Il‘\l I. i ’h-'t i Y ‘1' L iy __;*
n o Ll ._' + J‘_‘l.': 'l.,‘.._‘?"h._af“k._!\.-ﬁ:' Th H LA
na| !
TS B.508 Fiz] ]
Site LAB Phase: L3 Temperatune: E= )
Limit FCC Part1s CE-Class B_OFP Power:  AC48MvEiHz Humldy 55 %AH
EUT: EV DC Charger
MN:  HBE-DC4BOKW-U-E155NWIGGEX
Mode: WORKING
MNate:
Company name: SHEMZHEN HB ELECTRONIC CO., LTD.
Freguency | Reading | Factor | Leve Linnit |Mag'n
cii [MHZ) [dBuY) (dB} [dBuv) | [dBu\) | (dB} iy it
1 QL2265 .44 10.82 45,36 E2EB | 722 | AVG | P
2 02400 48 66 10,31 BR.ET B2 |2B | aF | P
3 03345 1.4 10.84 2218 4334 276 | AVG | P
4 Q4860 16.63 10.81 T4 524 |zZ@DD| @P | P
5 0100 21.38 10.68 32.06 5800 [22B4] QP | P
a 07385 3.18 10.68 1886 48.00 |ZTA4| ANG | P
7 1.2350 18.51 10,64 2815 H.00 (2885 QP | P
8 27420 30,38 10,65 41.01 5800 (1488 QP | P
g 27420 16.12 10.85 2677 45.00 (1823 ]| AVG | P
10 T.5BBD 16.03 10.70 26.73 000 |23EF| AVG | P
il 9.9880 24.27 10.83 3510 G000 |24B0) QP | P
i2 21.4845 20.08 11.16 3.4 530D |1BTE| AVG | P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Note 1: This product is a three-phase electrical device, 3P+N+PE/3P+PE. The power supply is
480V/60Hz.

Note 2: The product has two antennas. All antennas have been tested. Only the worst data of antenna
1 is retained in the report

LINE N
Conducted Emission Measurement
Flis :CTL Cafa 3450 Dabe: ZOZEEAT Thmie 1523400
LD OB
. \\ 1 ot ] ] FLI B % CE Dl 8_OF
] B 03 e i ;
]
o Hi
TS = 11 11 I.IIIF;I
o L | el vy
3
O Xa ‘_..-_1'
w oA AT
na| |
075 (B THEiz]
Site LAB Phase: N Temperatre B
Limit FCC Part1d CE-Class B_OP Power:  AC 430MFB0HD Humilctz 53 %AH

EUT: EV DC Charger

MM:  HEE-DC4BOKW-U-E155NWIGGEX

Mode: WORKING

Mate:

Company name: SHENZHEN HB ELECTRONIC CO.. LTD.

& I s
No. | Tl | aBoy | (a8 | e | @moy | oy [P [PIE| Remare
1 Q2480 16.22 10.83 2705 8Ez 3477 QP P
2 o.2400 540 10,83 1832 BTe 3547 AVG | P
3 OF018 437 10.84 14.85 RA.00 4105 QP P
4 [ENr 4] 100 10.83 11.72 4800 |342B| AVG | P
5 27230 25.00 10.88 AR60 BRO00 | 2031 QP P
a ZTROD 11.76 10.60 2245 4800 23651 AVG | P
7 R.BETD 11.36 10.71 207 8000 (3ITA:) QP P
a 81845 F.0m 10.73 17.82 00 32181 AVG | P
g 10.5090 2218 10.88 2306 B)00 |16B4 ) AVG | P
10 10,8110 23.83 10.808 472 8000 |2528f QP P
11 20,8570 17.00 11.12 2812 8000 |31BB| QP P
i2 214575 16.81 11.13 T84 By0D (2206 ANVG | P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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3.2. Radiated Emission

Limit
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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
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Test Procedure

1. The EUT was placed on 10mm wooden board 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.
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

}—» 3Im&1lm 4—’
RX Antenna

I SPA/Receiver
im ool
EUT]
j -
10mm
—

Turntable =~ {\"‘\Reference Ground Plane

Below 30MHz

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

—— L

Antenna Tower

| ! | yntenna

X e

10mm, 1 ey

L
Turntable #~ l“‘&ﬂeference Ground Plane

EUT 1

Below 1GHz
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Test Results

Signal 1:
In-band Emissions
Polarization: Horizontal
Radiated Emission Measurememnt

Project No: Cata 585 D026{TI24 16:59:50

100 B

120

I

(L]

=

|
H ]
o - F— ECE 1 275 L IWIT g Am
:L [ 1

= 1]

50

40 A==

k| 1\__-\“‘*!_ * A " | Il il . i

= h il e e il i NWAJ.A*W%#‘M&&" st e sipak.

]

L

1560 1196 12 127 1316 Mz 1306 fd. . 516 1556

Site Polarization: Heorizontal Temperature: &[T
Limit: FCC 15225 LIMIT & 3m Power: Humicity:  B0%RH
EUT: EV DC Charger Distance: 3m

MMz HBEE-DCAB0KW-U-E155MWAGGEX
Mode: WORKING
Company: SHENZHEN HB ELECTRONIC CO., LTD.

Mote:

He. meu:z:;cy F:uegfhrr? :Zm (dlzl‘fl"'-:.l'ef:'n] {d;ur:';tmj h'}:g;n m; "em | ey |F/F| Remark
1| 110100 | 1390 | 2003 | 3383 | 6054 |3561| QP | 100 | 90 | P

2 133484 | 2154 | 2001 | 4155 | 8050 |3895| QP | 100 | @0 |P

3 134544 | 2438 | 2002 | 4440 | o047 |4607| QP | 100 | @0 | P

4 135604 | 4306 | 2002 | 6308 | 12400 |600z| QF | 100 | 80 |P

5 13.6060 | 2516 | 2002 | 4518 | 9047 |4529| QP | w0 | 80 |P

8 137724 | 2287 | 2001 | 4288 | 8050 |3768z| QF | w0 | 80 | P

7 | 148488 | 1103 | 200z | 3105 | 6054 |3849| P | 00 | @0 | P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Signal 1:
Out-of-band Emissions

For 9kHz-30MHz
Polarization: Horizontal
Radiated Emission Measurement
Project Moo Diata #5688 HIZETIT4 16.56.:53
1200 diuvin
| |
120 e O 1
]
T --""-i-u‘-‘-“-"'\-
180 = Lh:_""' -
"'--.._‘__ [
] T -
s ' =|
a '_H- Tl iz i
& 4 o -:-‘-""‘“-i [ i
B! ] 7
s L 4 P T
e i
3 MM ""Lll ﬁh %
i ?‘!M“b%wﬁ«' hm‘b‘I ak
10 ] |
| [ 111
[N 1] bz 5000 0o
Site Paolarization: Hovizontal Temperature: ()
Limit: FCC Part15 SK-30MHz &@3m Power: Hurddity 60 %RH
EUT: EV DC Charger Distance: 3m
i HBE-DC480KW-U-E 155MNWAEGEX
Mode: WORKING
Company: SHENZHEM HB ELECTRONIC CO., LTD.
Mote:
Frequency | Reading | Facior Lewvel Limit  |Mangin: De Haight | Azimuth
s (MHz) [dBu) | (dBim) |(dBuim) | {dBuvim)! [dB) (om) | (oeg) |P/F| Remark
1 02400 4285 2021 B3.16 100.00 | 36.84 | QP 100 ] P
2 0.7530 39,88 2014 B80.00 7007 | 10.07 | @P 100 al P
Fo 1.0230 38.65 20.13 58.78 68741 863 | QP 100 al P
4 108140 19.268 2003 3029 88.54 | 30325 | QP 100 ald P
5 13,5800 3671 2002 BE.T3 8054 1281 | QP 100 @l P
i 24 2205 14.38 2078 3513 8054 | 3441 | QP 100 @l P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Signal 2:
In-band Emissions
Polarization: Horizontal
Radiated Emission Measurement

Project Mo Cata 590 2026724 17.03:41
s

2

L}

Lii]

ECT 15 205 | IMT
3 Meunn i o

Hbm,_hm J-?;HM wﬁ“ﬂm aibd

on
1EE 116 53 127 7396 Mz RS id. 1. TEIE 1556
1
Site Polarization: Horizontal Temperature: &[T
Limit: FCC 15225 LIMIT @ 3m Powmar: Himicty: 60 %R
EUT: EV DC Charger Distance: ¥m

MM HBE-DCA80KW-U-E155MNWAGGEK
Mode: WORKING
Company: SHENZHEN HB ELECTRONIC CO., LTD.

Mote: 2

o Hmﬁzrry TEE? (Em (dﬁ.fer:-n] {d;un;;tm] h}:ﬁ’;n peector | "CRY | “Geg |[PIF| Remark
1| 117168 | 1908 | 2003 | 3911 | 6054 |3043| QF | 100 | 270 | P

2 | 133484 | 1854 | 2001 | 3855 | BOSO |4195| QP | 100 | 270 | P

3 | 134544 | 2175 | 2002 | 4177 | 0047 |4870| QP | 100 | 270 | P

4 | 135604 | 4655 | 2002 | 8657 | 12400 |57.43| @F | 100 | 270 | P

5 | 136660 | 2365 | 2002 | 4367 | D047 |4680| QP | 100 | 270 | P

& | 137724 | 2114 | 2001 | 41.15 | 8050 |2835| @ | 100 | 270 | P

7 | 144528 | 1448 | 2002 | 3448 | 8054 |3508| QF | 100 | 270 | P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Signal 2:
Out-of-band Emissions
For 9kHz-30MHz
Polarization: Horizontal
Radiated Emission Measurament
Project Mo.: Diata #6051 06724 170732
1300 Al
120 }""-m
—
1 =T R
100 ""*-“::"_‘:h...__‘__‘_‘_
£ e S B
&
i — JECT Mads 15 O SRR 2 i Tl
e 5 el | g "'-_____] glhl b L
;7 o L,
L] | "
W I{A : \'.1 Jn‘l I.Wr'ir\v\‘% i
U S o L | S o i % Wi i i |
= i ; ! «HE ]L %&
- s al IIL-.-»‘- i
1]
0 |
i Mz 5. (el 000
| site Polarization: Horizontal Temperatire: 26 (C)
Limit: FCC Part15 8K-30MHz @3m Power: Humidty.  B0-%RH
EUT: EV DC Charger Distance: 3m

MM  HEE-DC480KW-U-E155MNWAGGEX
Mode: WORKING
Company: SHENZHEN HB ELECTRONIC GO, LTD.

Mote: 2
R e o e B o
1 0.1350 3355 2027 33.82 10500 [5118 | QP 100 270 | P

2 0.1505 38.50 2024 58.74 i02.01 [4327 | QP 100 270 | P

3 0.7530 are2 2014 57.98 7007 1211 | QP 100 2 | P

4 10.7114 2548 2003 4551 8854 |24.03 | QP 100 2w | P

By 13.5800 41.40 2002 81.51 8854 | 803 | QP 100 27w | P

8 24.0180 15.01 2071 asT2 8954 (3382 QP 100 2w | P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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For 30MHz-1GHz

Note: The product has two antennas. All antennas have been tested. Only the worst data of antenna 1
is retained in the report

Polarization: Horizontal
Radiated Emission Measurement

Project Mo Cata #7035 20260814T 142207

B0 dBuvim

a

(=]

58 FCE Pt 15 FE-Chyes B3aql 3681 DO -

(e !

£ | | '

e

1]

o |

T &0.00 izl 0000 i 0g

Site Polarization: Horizontal Temperature: 26 [3)
Limit: FCC Part15 RE-Class B({3m)_30-1000MHz Powar: AL ZB0VAE0HZ Hummiy: 50 %RH
EUT: EV DC Charger Distance; 3m

MM HBE-DC480KW-U-E155NWAGGEX
Mode: WORKING
Company: SHENZHEM HB ELECTRONIC CO., LTD,

Mota:
Frequency | Reading | Factor Level Limit |Margin ;IHeignt Azimutn

No- | MHz) | {dBuv) | (dBim) |(dBuVim)[{dBuvim)| (dB) || fem) | oegy |PVF| Pemark
588126 | 4030 | 1500 | 2448 | 3000 [1451| OF | i@ | 21

1

2 583008 4464 -17.55 2r.oa Je00 | 1181 | QP a0 54
3" 778553 459,54 -18.62 oz 3800 | 808 P e 10
4 87.1148 4834 -18.53 J0B1 4350|1268 QP 193 LT
5

g

117.3602 44.41 -15.85 28 48 43.50° | 1504 | QP 289 354
1582251 41.18 -13.52 ar.ee 43.50° | 1584 | QP 3gg 248

MM MM M,

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Polarization: Vertical
Radiated Emission Measurement
Froject o Diats #706 HIIBIEAT 14:29:56
Bo  diuie
™
=]
1] FEC Paut15 RE Thizx Bnf] 18- 1 (O0ME -
i T | v T fl
i
0 1[ 4 : =
i} IS F- -_i- = 3 ;.I
1 W-\.“"padt
& i | I | I L hﬂLk"'é ;ﬂ""""*
'-! Wi
i
oo
30,0060 50,00 Mz 0000 1,000
| Site Polarization: Wertical Temperature: 26 (C)
Limit: FCT Part15 RE-Class B(3m)_30-1000/Hz Power:  AC 4EVIEDHZ FHumécity” B0 GRH
EUT: EV DC Charger Distance: M

M HBE-DC480KW-U-E155NWAGGEK

Mode: WORKING

Company: SHEMZHEN HB ELECTRONIC CO., LTD.
Torte:

‘o, | Frequency |Resding | Factor | Level | Limit |Margin
({MH=z) {dBuV} | (dBfm) ({dBu'im){{dBu'im)| (dB} =) 19
1 3297 44.00 -18.25 2775 3000 p1i2s| QP 200 274
2 50 BR3E 4478 -18.13 2863 Jo.00 1037 | QP 100 204
3 Tz 4728 -18.52 2874 3000 (10281 QP 200 270
4 av.1148 55.BT -18.53 T34 43580 | 816 QP 100 288
5

i)

Remark

154.8204 42.62 -13.88 2E.66 43.50 [14.84| QP 200 Zi7
1738135 45.54 -15.31 3023 43.50 (1327 | QP 100 284

'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ_l:E‘

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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3.3. 20dB Bandwidth
Limit
None, for reporting purposes only.

Test Procedure

Page 24 of 57
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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 Confiquration

EUT Zﬁ Spectrum
Analyzer
Test Results
Signal 1:
: Frequency 99% Bandwidth 20dB bandwidth
Modulation Result
(MHz) (kHz) (kHz)
ASK 13.56 22.813 26.88 Pass
e Keysight Spectrum Anafvzer - Qecugied BW el - ||
FF | 0.0 AC | SENSE.PULSE | N ALTEH OFF 04:53 42 PMJul 24, 2024 Frequency
: Radio Std: N
Center Freq 13.560000 MHz *l g;;‘f’;;{:gu?“m" ;“v:rH e oo adig ona
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
na Center Freq|
1001 13.560000 MHz
an
0o
L
Center 13.56 MHz Span 200 kHz CF Step
#Res BW 10 kHz #VBW 30 kHz Sweep 2.533 ms 20 060 Kiis
Auto Man
Occupied Bandwidth Total Power 6.16 dBm
22.81 3 kHZ ngqoﬂ‘set
Transmit Freq Error 558 Hz % of OBW Power 99.00 % oHz
x dB Bandwidth 26.88 kHz x dB -20.00 dB
szt | f@ STATUS
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Signal 2:
. Frequency 99% Bandwidth 20dB bandwidth
Modulation KH Result
(MHz) (kHz) (kHz)
ASK 13.56 22.821 26.89 Pass
e Keysight Spectrum Anafvzer - Qecugied BW el - ||
F FF | 0.0 AC | SENSE :L_ILEE | AN ALTEN OFF '35;‘05 01 P!‘1Ju!24.25'26 Frequency
Center Freq 13.560000 MHz - g;:?a;;?g‘.‘;amnuo :‘v:rH - Radio Std: None
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
na Center Freq||
1o 13.560000 MHzZ]
<100
nn
300
-a0a
SR
Center 13.56 MHz Span 200 kHz CF Ste
es BW 10 kHz #VBW 30 kHz Sweep 2.533ms Prnyi
Auto Man
Occupied Bandwidth Total Power 11.4 dBm
22.821 kHZ Freqoﬁset
Transmit Freq Error 571 Hz % of OBW Power 99.00 % oHz
x dB Bandwidth 26.89 kHz x dB -20.00 dB
usc| g smus|

Note: Because the measured signal is CW-like, adjusting the RBW per C63.10 would not be practical
since measurement bandwidth will always follow the RBW. The RBW is set to 10KHz to perform the

occupied bandwidth test.
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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

Spectrmm analyzer EUT

7

Art. |

Variable Power Supply

Note : Measurement setup for testing on Anfenna connector

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) | "MEEE | TR | veviaton 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.

=8 RF ID Antenna

rumrumuunmm i .

L aﬂ w» wlu A0 b AR LS

o

L]

[ L]

10 20 30 40 50 60 70 80 90100 10 20

;.'||i-- |'|Iilli||iII:|:Iii|I||l l-lllli.|I|II|‘|‘“'|||1“H“

Qwuwi o} 0z oc ov 05 09 02 0 a0+ 0z 0t ov 0 ¢

\020 30 40 50 60 70 80 90100 10 20 30 40 50 60

0Z OE Ov 05 09 0L 08 06 00|-OL 0z 0 OF L 0 |
T T e et e e e e

_|||

H
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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
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Internal Photos of EUT
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