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TEST REPORT

of

FCC CFR 47 part1, 1.1307(b), 1.1310
FCC ID: NYOMBECNWPC2307

Equipment Under Test : UNIT ASSY-WIRELESS CHARGING NFC

Model Name : MBECNWPC2307

Variant Model Name(s) -

Applicant : MOBASE ELECTRONICS CO., LTD.
Manufacturer : MOBASE ELECTRONICS CO., LTD.
Date of Receipt : 2023.03.01

Date of Test(s) : 2023.03.02 ~ 2023.06.28

Date of Issue : 2023.07.11

In the configuration tested, the EUT complied with the standards specified above. This test
report does not assure KOLAS accreditation.

1) The results of this test report are effective only to the items tested.

2) The SGS Korea is not responsible for the sampling, the results of this test report apply to the sample as received.

3) This test report cannot be reproduced, except in full, without prior written permission of the Company.

4) The data marked 3 in this report was provided by the customer and may affect the validity of the test results.
We are responsible for all the information of this test report except for the data(3¢) provided by the customer.

. Technical
Tested by: % Manager:

=~ Murphy Kim Jinhyoung Cho
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1. General Information

1.1. Testing Laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)

- 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
- 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

- Designation number: KR0150
All SGS services are rendered in accordance with the applicable SGS conditions of service available on

request and accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.

Phone No. : +82 31688 0901
Fax No. : +82 31688 0921

1.2. Details of Applicant

Applicant
Address

Contact Person
Phone No.

1.3. Details of Manufacturer

Company
Address

MOBASE ELECTRONICS CO., LTD.

100, Saneop-ro 156beon-gil, Gwonseon-gu, Suwon-si, Gyeonggi-do,
South Korea, 16648
Ryu, Hee-tack

+82 31 8090 2611

Same as applicant
Same as applicant

1.4. Description of EUT

Kind of Product

UNIT ASSY-WIRELESS CHARGING NFC

Model Name MBECNWPC2307
Serial Number 001
Power Supply DC12V

Operation Mode

5W,75W, 15W

5w 114 ~ 116 kiz
7.5W 126 ~ 128 K
Frequency Range
15w 114 ~ 116 Kz
Idle 114 ~ 116 kiz
Antenna Type Coil Antenna
Antenna Part Number N/A
H/W Version 1.0
S/W Version 1.0
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1.5. Test Equipment List

Equipment | Manufacturer Model S/IN Cal. Date Ol Cal. Due
Interval
Electric and
Magnetic field NARDA EHP 200AC 170WX91017 | Dec. 19, 2022 | Annual |Dec. 19, 2023
Probe analyzer
Dgui)‘;‘;;er Agilent US002A MY50020026 | Nov. 30, 2022 | Annual |Nov. 30, 2023
Anechoic . LxWxH
Chamber SY Corporation (9.6 M x 6.4 M x 6.6 m) N/A N.C.R. N/A N.C.R.
» Support Equipment
Description Manufacturer Model FCC ID
SAMSUNG Mobile Phone Samsung Electronics Co., Ltd. SM-N981U A3LSMN981U
Apple Mobile Phone Apple Inc. A1897 BCG-E3174A
Lap top Dell Latitude 3510 -
1.6. Summary of Test Results
The EUT has been tested according to the following specifications:
APPLIED STANDARD: FCC Part 1 Subpart |
Section Test Item(s) Result
1.1307(b) - - .
1.1310(e)(1) Electronic Field, Magnetic Field Complied
1.7. Test Report Revision
Revision Report Number Date of Issue Description
0 F690501-RF-RTL004188 2023.06.28 Initial
1 F690501-RF-RTL004188-1 2023.07.10 Revise test setup information on page 7
2 F690501-RF-RTL004188-2 |  2023.07.11 Revise test setup Information and test
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1.8. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on

the apparatus:

Parameter Uncertainty
Electric Field 19.44 %
Magnetic Field 19.86 %

All measurement uncertainty values are shown with a coverage factor of k=2 to indicate a 95 % level of

confidence.

1.9. Worst Case of Test Configurations

In order to check all kinds of possible configurations, EUT was evaluated with appropriate client and under
each charging condition as below table.

Charging mode

With client device Mode Description
Model FCC ID
SM-N918U A3LSMN981U 5W,15W 114 ~ 116 kiz 1 % of battery
50 % of battery
Al1897 BCG-E3174A 75W 126 ~ 128 Kiz 99 % of battery
Mode Battery Frecgkllj{ze;ncy E-fieI((jV?r:]r)ength H-fieI?A?r:)ength
1% 20.484 1.533
5W 50 % 114 ~ 116 49.430 1.521
99 % 49.281 1.509
1% 37.627 1.332
75W 50 % 126 ~ 128 36.571 1.313
99 % 36.411 1.310
1% 51.944 1.390
15W 50 % 114 ~ 116 50.792 1.386
99 % 50.090 1.382
Note;

- EUT was investigated with client device under normal charging condition as above then worst value was

only reported.
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2. Test Result

2.1. Isotropic Probe Test Setup

The measurement probe (EHP-200AC) is a regular hexahedron and supports 3-axis isotropic probe.

G

ﬁllllll EEEEEN

*e
3
>

A: Front of measurement probe
B: Right of measurement probe
C: Rear of measurement probe
D: Left of measurement probe
E: Top of measurement probe
*Bottom of measurement probe is not used to measure RF exposure condition owing to connection with a

stick.

- At 4 cm distance, measurement isotropic probe was investigated by rotating the probe through various
angles for one of the EUT’s sides as below.

Measurement Point A B C D E
Direction Front Right Rear Left Top

Measurement Point AtoB BtoC CtoD Dto A N/A
Direction Front to Right | Right to Rear Rear to Left Left to Front -

Measurement Point Ato E Bto E CtoE Dto E N/A
Direction Front to Top Right to Top Rear to Top Left to Top -

- When the worst angle among all angles was found, RF exposure measurement should be adjusted from

worst angle.

- Worst Case

E-field: One of the several angles was found as Side D of isotropic probe.
H-field: One of the several angles was found as Side C of isotropic probe.
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2.2. EUT Test Setup

E
9 B
.15 cm
;’ E-Field 8 H-Field Probe
C «— EUT /

2.3. Measurement procedure

a) The RF exposure test was performed in anechoic chamber.

b) The measurement probe was placed at test distance (4, 6, 8, 10, 15 cm) which is between the edge of the
charger and the geometric center of probe.

¢) Measurement was performed on each side of the EUT as described above picture (A, B, C, D, E).

d) The EUT was measured according to the dictates of KDB 680106 D01 RF Exposure Wireless Charging
Apps v03.

Note;

- Because of measurement probe antenna size, minimum distance between charger and probe is 4 cm for
E-Field and H-Field.

- Probe has 4 cm radius enclosure but each sensing element is located 8 mm from the other edge. Therefore,
actual distance in measurement at4 cm is 0.8 cm.

- The EUT installed to the vehicle was charged from the top, so it was measured from 5 sides except the
bottom.

- According to the manufacturer's declaration, the minimum separation distance between the EUT(A, B, C
and D sides) and the probe excluding the E side of the EUT was 5 mm, and thus the evaluation was carried
outat 13 mm.
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2.4. Environmental evaluation and exposure limit according to FCC CFR 47 part 1,
1.1307(b), 1.1310.

81.1310: The criteria listed in the following table shall be used to evaluate the environment impact of human
exposure to radio frequency (RF) radiation as specified in 8§1.1307(b), except in the case of portable devices
which shall be evaluated according to the provisions of FCC part 2.1093 of this chapter.

Table 1to § 1.1310(e)(1) - Limits for Maximum Permissible Exposure (MPE)

Frequer(;;]:% Range Elesci':reiggFtiheld Ma%?re;[ri]c;tlzr:eld Pow&;{%;?sity Av(?r:?r?li;rsir)ne
(VIm) (A/m)
(i) Limits for Occupational /Control Exposures
0.3-3.0 614 1.63 *(100) <6
3.0-30 1842/t 4.89/f *(900/f2) <6
30-300 61.4 0.163 1.0 <6
300-1 500 - - /300 <6
1 500-100 000 - - 5 <6
(ii) Limits for General Population/Uncontrolled Exposures
0.3-1.34 614 1.63 *(100) <30
1.34-30 824/f 2.19/f *(180/f2) <30
30-300 275 0.073 0.2 <30
300-1 500 - - f/1 500 <30
1 500-100 000 - - 1.0 <30

f = frequency in ML. * = Plane wave equivalent power density.
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2.5. E and H field strength

Ambient temperature © (23z1) C
Relative humidity .47 % R.H.

2.5.1. E-Field Strength at from the edges surrounding the EUT

Test Condition: 5 W Operating mode with client device (1 % battery status of client device)

: EUT Sides
Frequency Distance Limits
(kitz) (cm) o = © L E (V/m)
(V/m) (V/m) (V/m) (V/m) (V/m)
15 1.925 1.537 2.700 1.951 5.427
10 8.514 3.571 8.866 4.669 13.042
8 16.569 6.821 18.743 7.038 18.615
114 ~ 116 614
6 40.636 11.873 29.141 11.650 32.763
5mm, 4.5 50.484 18.921 40.298 23.802 -
Contact - - - - 50.073
Test Condition: 7.5 W Operating mode with client device (1 % battery status of client device)
_ EUT Sides
Frequency Distance Limits
(kz) (cm) A B C D E (V/m)
(V/m) (V/m) (V/m) (V/m) (V/m)
15 2.343 1.651 2.138 1.774 3.711
10 7.317 3.973 7.407 3.995 9.007
8 14.251 5.637 15.077 6.046 13.569
126 ~ 128 614
6 34.609 9.364 27.147 10.304 20.396
5 mm, 4.5 36.822 17.111 37.627 19.292 -
Contact - - - - 35.261
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Test Condition: 15 W Operating mode with client device (1 % battery status of client device)

_ EUT Sides
Frequency Distance Limits
(ktz) (cm) A B C D E (V/m)
(V/m) (V/m) (V/m) (V/m) (V/m)
15 2.901 2.312 2.117 2.578 4.904
10 10.245 4.845 4,511 6.902 11.636
8 19.274 7.413 7.132 19.070 18.272
114 ~ 116 614
6 42.738 12.455 12.458 33.988 35.494
5 mm, 4.5 50.971 21.880 21.802 37.133 -
Contact - - - - 51.944
Test Condition: Idle
: EUT Sides
Frequency Distance Limits
(ktz) (cm) A B C D E (V/m)
(V/im) (V/im) (V/m) (V/m) (V/m)
15 1.125 0.822 1.657 1.587 0.812
10 1.620 2.849 1.947 2.940 1.366
8 2.159 3.006 2.489 3.592 6.876
114 ~ 116 614
6 3.262 5.350 2.846 14.893 18.587
5mm, 4.5 7.428 6.933 8.756 18.988 -
Contact - - - - 26.016
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2.5.2. H-Field Strength at from the edges surrounding the EUT

Test Condition: 5 W Operating mode with client device (1 % battery status of client device)

. EUT Sides
Frequency Distance Limits
(ktz) (cm) A B C D E (A/m)
(A/m) (A/m) (A/m) (A/m) (A/m)
15 0.164 0.163 0.244 0.163 0.189
10 0.182 0.373 0.339 0.242 0.324
8 0.977 0.569 0.531 0.361 0.534
114 ~ 116 1.63
6 1.243 1.083 0.842 0.842 0.785
5 mm, 4.5 1.533 1521 1.228 1414 -
Contact - - - - 1.043

Test Condition: 7.5 W Operating mode with client device (1 % battery status of client device)

. EUT Sides
Frequency Distance Limits
(7)) (cm) A B C D E (A/m)
(A/m) (A/m) (A/m) (A/m) (A/m)
15 0.194 0.166 0.159 0.166 0.164
10 0.356 0.229 0.268 0.309 0.316
8 0.789 0.403 0.480 0.431 0.451
126 ~ 128 1.63
6 1.130 0.767 0.529 0.656 0.699
5 mm, 4.5 1.332 1.145 0.822 1.072 -
Contact - - - - 0.951
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Test Condition: 15 W Operating mode with client device (1 % battery status of client device)

: EUT Sides
Frequency Distance Limits
(kHz) (cm) A B C D E (A/m)
(A/m) (A/m) (A/m) (A/m) (A/m)
15 0.194 0.188 0.165 0.163 0.255
10 0.537 0.452 0.354 0.217 0.456
8 0.813 0.529 0.554 0.521 0.613
114 ~ 116 1.63
6 1.158 0.941 0.845 1.016 0.850
5 mm, 4.5 1.390 1.380 1.217 1.373 -
Contact - - - - 1.044
Test Condition: Idle
. EUT Sides
Frequency Distance Limits
(ktz) (cm) A B C D E (A/m)
(A/m) (A/m) (A/m) (A/m) (A/m)
15 0.161 0.159 0.159 0.161 0.161
10 0.159 0.216 0.161 0.159 0.655
8 0.166 0.161 0.161 0.161 0.700
114 ~ 116 1.63
6 0.163 0.446 0.355 0.271 0.815
5 mm, 4.5 0.403 0.974 0.653 0.414 -
Contact - - - - 1.020
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2.6. H-Field Strength Calculation of the EUT

2.6.1. Calculation of p(relative permeability)

According to the self-inductance formula, pr(relative permeability) can be obtained.

x= 1+ (dfzi}_,
L=2[im{ Y +0f-x+Hr/y+ dfz!],
n, =4 [Lfﬂ - in{(zl,fd) A +0}+x- dfzi]
Where;

L: self inductance [nH], Qi specification of WIRELESS POWER CONSORTIUM
d: diameter of the wire [cm]

I: length of the wire in [cm]
r: relative permeability

L [nH] d [cm] | [cm] Ur

11 500 0.115 153 120.01
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2.6.2. Calculation of theoretical H-field strength with Biot-Savart’'s law
According to Biot-Savart law, the value of the B-field at the distance z from the coil is expressed as follows.
Lo IR*
B_.= ,.D—f.ah
2(R% 4 z%)32

Convert the value of the B-field to the H-field.
B,=puy, XH_
y IR®
E 2[&2 +22]3.-"2
Considering the number of turns and relative permeability of coil, it is expressed as follows.
- IR~ N
= oo X
= 2(R*4z%1)¥* o,
Where;
I: the maximum current to the EUT during charging can be obtained from the power supply equipment [A]
R: the radial of EUT’ coil antenna [m]

z: the distance from the coil antenna to the point to be measured [m]
N: the number of turns in the coll

Mr: relative permeability

Test | R N z Acttij&;.lsgﬁizgrmg Theoretical H-field
Condition [A] [m] Hr [m] [m] value [A/m]

0.020Y 0.008 0.961

5w 1 0.027 120.01 12
0.012? 0 1.413
0.020Y 0.008 0.961

75W 1 0.027 120.01 12
0.012? 0 1.413
0.020Y 0.008 0.961

15w 1 0.027 120.01 12
0.012? 0 1.413

Note;

1) Distance z is from the EUT’s coil antenna to the measurement point and includes all of the following.
- 4 mm, the gap from EUT’s coil antenna to edge of the EUT

- 8 mm, the client phone thickness

- 8 mm, the gap from edge of measuring probe to sensing elements of measuring probe

2) Distance z is from the EUT'’s coil antenna to the measurement point and includes all of the following.
- 4 mm, the gap from EUT’s coil antenna to edge of the EUT
- 8 mm, the client phone thickness

3) In the actual measurement, it means the distance between the EUT and the sensing elements of the probe.

Measuring

probe

8 mm, the gap from edge of measuring probe to sensing material

Client phone lj

8 mm, the client phone thickness

4 mm, the gap from EUT's coil antenna to edge of the EUT

EUT
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2.6.3. The validation of H-field strength
30 % tolerance of .
Theoretical theO(;eticaI H-field EU-E:/'dTS E
Frequency - Distance H-field value [A/m b Limits
(k) Test Condition (cn) value [A/m] A/
[A/m] Min. Max Measured value
5w
114~116 | (L%batery o 0.961 0.673 1.249 1.043
status of client
device)
75W
0
126~ 12 | (Lbatery oo 0.961 0.673 1.249 0.951 163
status of client
device)
15w
0,
114~116 | (L%batery oo 0.961 0.673 1.249 1.044
status of client
device)
Note;
1) Probe has 4 cm radius enclosure but each sensing element is located 8 mn from the probe edge.
Therefore, actual distance in measurement is 8 mmn.
2.6.4. The estimation of H-field strength
Frequency Distance EUT Sides E Limit
s Imits
() Vst G e (cm) Theoretical H-field value | [A/m]
[A/m]
5w
114 ~116 (1 % battery status of client device) 0 1.413
75W
126 ~ 128 (1 % battery status of client device) 0 1.413 1.63
15w
114~116 (1 % battery status of client device) 0 1.413

Estimation formula and theoretical value have 30% agreement with actual measurement. Estimation for Omm field
strength with validated formula complies limit.

- End of the Test Report -
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