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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
NFC, WPT and UWB

MODEL NUMBER: SM-N985F1/DS, SM-N985F1

SERIAL NUMBER: R3CR90Y67BD (RADIATED, Original);

R38R900W1GJ (RADIATED, Spot-Check)

DATE TESTED: 2021-10-27 ~ 2021-11-05(Original);
2021-11-03 ~ 2021-11-12(Spot-Check);

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
Seokhwan Hong Hyunsik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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REPORT NO: 4790136529-E7V2 DATE: 2021-11-19

FCC ID: ASBLSMN985F1

1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMN986B1 DXX NFC(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: ABLSMN985F1 shares the same enclosure and circuit board as FCC ID:
A3LSMN986B1. The NFC antennas and surrounding circuitry and layout are identical between

these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMN986B1 remains representative of FCC ID: ASLSMN985F1. The test data of FCC ID:
A3LSMN986B1 being submitted for this application to cover NFC features.

1.3. SPOT CHECK VERIFICATION DATA
Worst case of the radiated fundamental and radiated spurious emissions)
Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-N986B1/DS Results SM-N985F1/DS Results Deviation Remark
FCC ID : A3LSMN986B1 FCC ID : A3LSMN985F1

FUND With Tag 13.56 MHz 84.00 dBuV/m 16.53 dBuV/m 15.66 dBuvV/m -0.87 dB

NFC FUND Without Tag 13.56 MHz 84.00 dBuV/m 13.85 dBuV/m 14.75 dBuV/m 0.90 dB

RSE With Tag 40.67 MHz 40.00 dBuV/m 36.06 dBuv/m 3451 dBuV/m -1.55 dB

Comparison of two models, upper deviation is within 3 dB range and all test results are under FCC
Technical Limits.

Page 5 of 26

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4790136529-E7V2

FCC ID: ASBLSMN985F1

DATE: 2021-11-19

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data in the individual test reports:

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number Re-used
PCE | AsLSMNoseBl | Of9nal | 4700136523-E3 Test 4790136529-E3 Al

Grant Report

4790136523-E4 Test 4790136529-E4 Al
Original (802.11b/g/n/ax) Report (802.11b/g/n/ax)

DTS | ASLSMNSBEBL | "G ant 4790136523-E5 | Test | 4790136529-E5 Al

Bluetooth LE Report Bluetooth LE

Original 4790136523-E6 Test 4790136529-E6

DSS A3LSMN986BL Grant (Bluetooth) Report (Bluetooth) Al
Original 4790136523-E7 Test 4790136529-E7

DXX A3LSMN986B1 Grant (NEC) Report (NEC) All
Original 4790136523-E8 Test 4790136529-E8

NIl A3LSMN986BL Grant (802.11a/n/aclax) Report (802.11a/n/ac/ax) Al
Original 4790136523-E9 Test 4790136529-E9

DCD A3LSMN986B1 Grant (WPT) Report (WPT) All
Original 4790136523-E10 Test 4790136529-E10

uwB A3LSMN986B1 Grant (UWB) Report (UWB) All
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REPORT NO: 4790136529-E7V2 DATE: 2021-11-19
FCC ID: ASBLSMN985F1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

ANSI C63.10-2013.

414788 D01 Radiated Test Site vO1r01

3. FACILITIES AND ACCREDITATION

PwbhE

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro
<] Chamber 1
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation can
be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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FCC ID: ASBLSMN985F1

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.02 dB
Radiated Disturbance, 9 kHz to 30 MHz 1.72 dB
Radiated Disturbance, 30 MHz to 1 GHz 4.05 dB

Uncertainty figures are valid to a confidence level of 95%.
4.4, DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in IEC Guide
115:2007.
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REPORT NO: 4790136529-E7V2 DATE: 2021-11-19
FCC ID: ASBLSMN985F1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, NFC, WPT
and UWB. This test report addresses the DXX (NFC) operational mode.

This report covers the Samsung models SM-N986B1/DS, SM-N986BL1.

These models are identical in hardware except SM-N986B1/DS is supported dual SIM tray and
SM-N986B1 has single SIM tray.

All series model was same hardware thus, SM-N986B1/DS(Dual SIM tray) was set for final test.

5.2. MAXIMUM E-FIELD STRENGTH

The testing was performed at 3 meter. The transmitter maximum E-field at 30m distance is
16.53 dBuV/m which convert from 3 meter data.

5.3. WORST-CASE CONFIGURATION AND MODE

The NFC function was tested at its’ fundamental and only operational frequency of 13.56 MHz.
The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z. It was
determined that the Y orientation was the worst-case orientation; therefore all final radiated
testing was performed with the EUT in the Y orientation while generating continuous emissions.

The fundamental level of the EUT was investigated each type and bitrate.
All test was performed worst case condition(type A and bit rate 106 kbps).

Radiated(fundamental level and spurious emissions) tests were performed both without reading
a passive tag condition[test mode] and with reading a passive tag condition.
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FCC ID: ASLSMN985F1

5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37R38J4A28SE3 N/A
Data Cable SAMSUNG EP-DG980 N/A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m N/A
The EUT is a stand-alone device configured and tested in a worst-case setup.
Note: Worst case is using worst case orientation with AC charger attached to the EUT with NFC
signal continuously transmitting.

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

\—[ 3m SAC
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FCC ID: ASBLSMN985F1

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2022-08-13
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2022-08-13
Preamplifier, 1000 MHz Sonoma 310N 341282 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2022-08-02
Spectrum Analyzer, 7 GHz Agilent/HP N9010A MY54200580 | 2022-08-02
EMI Test Receive, 3 GHz R&S ESR3 101832 2022-08-02
DC Power Supply Agilent/HP E3640A MY54226395 | 2022-08-02
Temperature Chamber ESPEC SH-642 93001109 |2022-08-02
LISN R&S ENV216 101837 2022-08-05
Antenna, Loop, 9kHz-30MHz R&S HFH2-722 100418 2023-10-06
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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7. 20dB BANDWIDTH

LIMITS

§15.215

(c) Intentional radiators operating under the alternative provisions to the general emission limits,
as contained in 8815.217 through 15.257 and in subpart E of this part, must be designed to
ensure that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be

specified in the specific rule section under which the equipment operates, is contained within the
frequency band designated in the rule section under which the equipment is operated

§15.225

Operation within the band 13.110 — 14.010MHz

TEST PROCEDURE

The spectrum analyzer connected receive antenna and the EUT placed on near the receive
antenna. The RBW is set to 10kHz. The VBW is set to 3 times the RBW. The sweep time is
coupled.

RESULTS

Frequency 20 dB Bandwidth
[MHZz] [kHz]
13.56 437.30

20dB Bandwidth Plot

#Avg Type: RMS
PNO:Wide —»- Trig: Free Run AvglHold: 100/100
IFGain:Low Atten: 30 B

1w Ref 20.00 dBm

Center 13.5600 MHz Span 1.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 4.000 ms (20001 pts)

.......
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8. RADIATED EMISSION TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMIT

§15.225

(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.

(c) 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 and shall
not exceed the general radiated emission limits in § 15.209 as follows:

815.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

0.009 — 0.490 2400/ F (kHz) 300
0.490 - 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.

815.209 (b) In the emission table above, the tighter limit applies at the band edges.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uv/m)

Page 13 of 26

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4790136529-E7V2 DATE: 2021-11-19
FCC ID: ASBLSMN985F1

In addition:

§15.209 (d) The emission limits shown the above table are based on measurements employing
a CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above
1000 MHz. Radiated emissions limits in these three bands are based on measurements
employing an average detector.

§15.209 (d) The provisions in 88 15.225, measuring emissions at distances other than the
distances specified in the above table, determining the frequency range over which radiated
emissions are to be measured, and limiting peak emissions apply to all devices operated under
this part.

TEST PROCEDURE

ANSI C63.10-2013

The EUT is an intentional radiator that incorporates a digital device. The highest fundamental
frequency generated or used in the device is 13.56 MHz. The frequency range was investigated
from 0.15 MHz to the 10" harmonic of the highest fundamental frequency, or 1000 MHz,
whichever is greater (L000MHz)

RESULTS

No non-compliance noted:
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8.1.1. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 — 30 MHz)
[EUT without passive TAG mode]

~UL SUWAN Lab Chamber 2 2021 Dect 27 09:38:26

12

RF Emissions

Project Number 4798136523
Client:Semsung

Conf ig:EUT

_ Mode :NFC_FUND_Y position
9 Tested by: 19568

118

8a

65

58 e

35 FCC 15,225 L‘m‘*

dBlulolte/meter) Horizontal

i
3 ﬁ T

;
| o) ,f%‘ &1 1#
bbbl il 1 B Bl o b AN g s S A

-1

11,56 5.56
Freguency (MHz)

Range (TFi2) BB Ref/Rin  Det/Avg Tupe Sucep s Hupafode Position

Ronge (i) REUAB Ref/Atin  Det/Avg Tupe
15155 1BC-2B)/Wk 810 PEAK/LagPur—iden

s Mack
vt

Trace Markers

Face On
aer | PO | dming | pw | MIEZLO | OSCN | caeis | ewing | Q0L | Vago |z
1 12.86938 21.66 Pk 20 -40 5 2.16 29.54 -27.38 0-360
2 13.26975 21.14 Pk 20 -40 5 1.64 40.51 -38.87 0-360
13.45588 23.57 Pk 20 -40 5 4.07 50.5 -46.43 0-360
**4 13.56138 33.35 Pk 20 -40 5 13.85 84 -70.15 0-360
13.65963 22.47 Pk 20 -40 .6 3.07 50.5 -47.43 0-360
6 13.81913 20.22 Pk 20 -40 .6 .82 40.51 -39.69 0-360
7 14.43988 21.58 Pk 20 -40 .6 2.18 29.54 -27.36 0-360
Face Of
aer | PO | noming | pw | MR | DSON | caeis | Rewing | Q0L | Vago |z
8 12.80963 20.67 Pk 20 -40 5 1.17 29.54 -28.37 0-360
9 13.24025 21.32 Pk 20 -40 5 1.82 40.51 -38.69 0-360
10 13.47413 21.64 Pk 20 -40 5 214 50.5 -48.36 0-360
**11 13.5615 30.66 Pk 20 -40 5 11.16 84 -72.84 0-360
12 13.67888 21.68 Pk 20 -40 .6 2.28 50.5 -48.22 0-360
13 13.89238 21.16 Pk 20 -40 .6 1.76 40.51 -38.75 0-360
14 14.435 22.55 Pk 20 -40 .6 3.15 29.54 -26.39 0-360
Pk - Peak detector
*Fundamental

Note 1 : Although these tests were performed other than open filed test site, adequate comparison measurements
were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results that correlate with the
ones of tests made in an open field based on KDB 414788.

Note 2: Radiated test were investigated with three receiving antenna axes: Face-on, Face-off and horizontal (parallel
to the ground plane) and the worse orientations of Face-on and Face-off were set for final test.
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8.1.2. SPURIOUS EMISSION 0.009 TO 30 MHz
[EUT without passive TAG mode]

| ﬂUL SUWAN Lab Chamber 2 2821 Dct 27 11:83:25
RF Emissions
19 Pro ject Number:4798136523
118 Client :Semsung
Conf ig:EUT
. Mode :NFC_RSE_Y position
E Tested by: 19568
78 Peak Limit CdBulU/m)
3 T
R
£ 54
S 30|-iAvebebmi ol o e
2
—
r — ‘ 1igd2 13 | €
810
@ X o R Pyt
-10 - "
i
_3g
-54
091 T i 2 39

Freguency (MHz)
o o (i UG R O T Sem T T Pt

Trace Markers

Face on
Marker Fr((e&t'ezr;cy R’:aeé?r:g Det HF}lzn'éﬁHI;DOP Cable Loss Digtotr:norr C;;;iici;negd (Sgukm:) szgm A(legnguSt)h
(dBuv) dBuV/m

1 .54385 235 Pk 19.7 .1 -40 33 329 -29.6 0-360

2 .93715 21.67 Pk 19.8 2 -40 1.67 28.18 -26.51 0-360

3 .96314 19.23 Pk 19.8 2 -40 =77 27.95 -28.72 0-360

4 2.6852 29.62 Pk 19.9 3 -40 9.82 29.5 -19.68 0-360

5 2.86428 28.95 Pk 19.9 3 -40 9.15 29.5 -20.35 0-360

6 5.9274 30.22 Pk 19.8 4 -40 10.42 29.5 -19.08 0-360

**7 13.56165 34.86 Pk 20 5 -40 15.36 29.5 -14.14 0-360

Face off
Meter . Corrected . . .

| P | netieg | o | PRZLO | caeon | Ogioor | ' | golm | vemn | s
8 6941 24.09 Pk 19.7 .1 -40 3.89 30.78 -26.89 0-360

9 94239 21.17 Pk 19.8 2 -40 1.17 28.14 -26.97 0-360

10 1.12217 21.67 Pk 19.8 2 -40 1.67 26.62 -24.95 0-360

11 2.36475 30.97 Pk 19.9 2 -40 11.07 29.5 -18.43 0-360

12 3.0245 30.81 Pk 19.9 3 -40 11.01 295 -18.49 0-360

13 4.14608 30.25 Pk 19.8 3 -40 10.35 295 -19.15 0-360

**14 13.56165 32.68 Pk 20 5 -40 13.18 29.5 -16.32 0-360

Pk - Peak detector
*Eundamental

Note 1: The data for marker number 7 and 14 are the fundamental signal.
Please refer to section 8.1.1 about the fundamental level.
Frequency range 0.009MHz ~ 0.490MHz, only noise floor level and more than 20dB margin.

Note 2: Radiated test were investigated with three receiving antenna axes: Face-on, Face-off and horizontal (parallel
to the ground plane) and the worse orientations of Face-on and Face-off were set for final test.

Page 16 of 26

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4790136529-E7V2
FCC ID: ASBLSMN985F1

DATE: 2021-11-19

8.1.3. TX SPURIOUS EMISSION 30 TO 1000 MHz

[EUT without passive TAG mode]

gL SUWON Lab Chomber | 2021 Nov 4 87:81:18
Radicted Emissions - 3 Meters
a5 Project Number:4798136523
Client:Semsung
Config:EUT / AC Adapter
Mode :Below 1G_NFC
75 Tested by:2B882 / AC 128 U, 60 Hz
65
T
t 55
5
"
[ ]
2 45 QPR LT CaB LU i ‘ !
e
2 35
g 2 5
- )
o5 *\ P 2
. by ‘»,. Y
LU NN AP PO o M J M‘m
15
5
39 00 1008
Frequency (MHz)
Fonge (i) WGIAB R/t Doy Mo S Fis Fufade Fsitin | Fange O RBUUH i/t Dl foke e P Fapoieie Peition
1:30-1060 120k(-6d8)/201ET/18 PERK/LocPur-Uides  |65nsec(futa) 1Bk MAKH 0-0degs H
gsUL SUWON Lab Chamber | 2821 Nov 4 87:81:18
Rodicted Emissions - 3 Msters
as Project Number:4798136523
Client:Semsung
Config:EUT / AC Adapter
Mode :Below 1G_NFC
75 Tested by:28882 / AC 128 U, 68 Hz
65
B 55
b
]
= 45 OF KT TABTUY T f
¢
3 35 .
L \
5
25} Wi, 3 } \Wy.w‘hf i
T Y e, '
5 bt b
3@ 90 1808
Frequency (MHz)
Rorge () REIB Ref/Avin Det/ivg T Sem P B Pt | f B GURLGURD Ok Gew P e P
Trace Markers
Meter Corrected
Frequency QPk Limit Margin Azimuth Height
Marker (MH2) Fzsgﬂu\r/])g Det VULB9163_750 Below_1G[dB] (Egie/l/nrg) (dBuv/m) @) (Degs) (cm) Polarity
1 31.067 40.96 Pk 15.7 -315 25.16 40 -14.84 0-360 200 H
2 95.281 43.42 Pk 16.7 -30.3 29.82 43.52 -13.7 0-360 200 H
3 *162.696 42.71 Pk 14.4 -29.8 27.31 43.52 -16.21 0-360 100 H
4 30.873 45.91 Pk 15.7 -31.3 30.31 40 -9.69 0-360 200 \
5 54.25 36.49 Pk 19.5 -30.7 25.29 40 -14.71 0-360 200 \
6 81.313 44.34 Pk 12.9 -30.6 26.64 40 -13.36 0-360 200 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4790136529-E7V2
FCC ID: ASBLSMN985F1

DATE: 2021-11-19

8.1.4. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 — 30 MHz)
[EUT with passive TAG mode]

| 55l SUUON Lok Chamber 2 2821 Dct 27 ©9:57:38
RF Emissions
o Project Number 4798136523
H Client:Samsung
Conf ig:EUT
_ Mode :NFC_FUND_Card Tag_Y position
9 Tested by: 19568
T 8o
5 o
% 5@ "
\ﬂf: - FCC.15.225 Limi
3 2 4
@ 1
2 3 %P 615 14
AV AP A 13 RN U =S L3 TR L Y VY TR AP S I SO
1
11.56 5.56
) Freguency (MHz) ]
Trace Markers
Face On
Meter . Corrected . . .
Frequency - HFH2-Z2_Loop Dist Corr - QP Limit Margin Azimuth
Marker (MHz) '?jgﬂ'\?)g Det Antenna 30m Cable Loss Egie;j'ng] (dBuVv/m) (dB) (Degs)
1 12.60363 20.5 Pk 20 -40 5 1 29.54 -28.54 0-360
2 13.17188 22.2 Pk 20 -40 5 2.7 40.51 -37.81 0-360
13.47138 22.83 Pk 20 -40 5 3.33 50.5 -47.17 0-360
**4 13.56 36.03 Pk 20 -40 5 16.53 84 -67.47 0-360
5 13.64013 21.04 Pk 20 -40 .6 1.64 50.5 -48.86 0-360
6 13.76638 21.09 Pk 20 -40 .6 1.69 40.51 -38.82 0-360
7 14.28638 21.64 Pk 20 -40 6 2.24 29.54 -27.3 0-360
Face Of
Meter . Corrected . . .
Frequency . HFH2-Z2_Loop Dist Corr " QP Limit Margin Azimuth
Marker (MHz) '?jgﬂ'\’/‘)g Det Antenna 30m CableLoss | Readio (dBuV/m) (dB) (Degs)
8 12.84238 22.65 Pk 20 -40 5 3.15 29.54 -26.39 0-360
9 13.30563 21.75 Pk 20 -40 5 2.25 40.51 -38.26 0-360
10 13.489 20.25 Pk 20 -40 5 .75 50.5 -49.75 0-360
**11 13.56 31.38 Pk 20 -40 5 11.88 84 -72.12 0-360
12 13.63563 21.05 Pk 20 -40 .6 1.65 50.5 -48.85 0-360
13 13.81675 19.87 Pk 20 -40 .6 A7 40.51 -40.04 0-360
14 14.46463 22.79 Pk 20 -40 .6 3.39 29.54 -26.15 0-360
Pk - Peak detector
**Fundamental

Note 1: Although these tests were performed other than open filed test site, adequate comparison measurements
were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results that correlate with the
ones of tests made in an open field based on KDB 414788.

Note 2: Radiated test were investigated with three receiving antenna axes: Face-on, Face-off and horizontal (parallel
to the ground plane) and the worse orientations of Face-on and Face-off were set for final test.

Page 18 of 26

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4790136529-E7V2
FCC ID: ASBLSMN985F1

DATE: 2021-11-19

8.1.5. SPURIOUS EMISSION 0.09 TO 30 MHz [EUT with passive TAG mode]

| 1L SUWON Lob Chamber 2 2021 Oct 27 14:18:51
RF Emiesions
18 Project Number:4798136523
Client:Semsung
C EUT
. Mode :NFC_RSE_Card Tag_Y position
Tested by: 19568
7Bkt Pook Linit (dBuU/m
\
50 ——
€
£
= =] B
] g ) 3
% ’ &
o 14 = 5 '
18 T
-38 ! M
281 1 1 18 38
uency (MHz)
Rorge i RO Torge O ROWWBI e/ DUy T S e ol et
ik o 2
SE
4:.49-1.765
5:1.785-30
Trace Markers
Face on
Frequenc Meter HFH2-Z2_Loo Dist Corr Carrected QP Limit Margin Azimuth
Marker (lsle) Yy Reading Det Antenna P Cable Loss 30m Reading (@Buvim) (dg) (Degs)
(dBuv) dBuV/m
1 .56155 24.53 Pk 19.7 1 -40 4.33 32.62 -28.29 0-360
2 .93069 19.22 Pk 19.8 2 -40 -78 28.24 -29.02 0-360
3 1.24859 18.92 Pk 19.8 2 -40 -1.08 25.7 -26.78 0-360
4 3.29783 28.67 Pk 19.9 3 -40 8.87 29.5 -20.63 0-360
5 6.0782 29.08 Pk 19.8 4 -40 9.28 29.5 -20.22 0-360
6 10.20635 29.87 Pk 20 5 -40 10.37 29.5 -19.13 0-360
**7 13.56165 35.87 Pk 20 5 -40 16.37 29.5 -13.13 0-360
Face off
Marker Frequency R“t::(ti?r:g Det HFH2-Z2_Loop Cable Loss Dist Corr E.ngi;zd QP Limit Margin Azimuth
(MHz) (dBuv) Antenna 30m dBUV/m (dBuv/m) (dB) (Degs)
8 57265 22.03 Pk 19.7 1 -40 1.83 32.45 -30.62 0-360
9 .95003 19.3 Pk 19.8 2 -40 -7 28.07 -28.77 0-360
10 1.24704 18.33 Pk 198 2 -40 -1.67 25.71 -27.38 0-360
11 3.23185 28.77 Pk 19.9 3 -40 8.97 29.5 -20.53 0-360
12 6.1913 29.64 Pk 19.8 4 -40 9.84 29.5 -19.66 0-360
13 10.44198 27.66 Pk 20 5 -40 8.16 295 -21.34 0-360
**14 13.56165 33.49 Pk 20 5 -40 13.99 29.5 -15.51 0-360

Pk - Peak detector
*Eundamental

Note 1: The data for marker number 7 and 14 are the fundamental signal.
Please refer to section 8.1.4 about the fundamental level.
Frequency range 0.009MHz ~ 0.490MHz, only noise floor level and more than 20dB margin.

Note 2: Radiated test were investigated with three receiving antenna axes: Face-on, Face-off and horizontal (parallel

to the ground plane) and the worse orientations of Face-on and Face-off were set for final test.
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REPORT NO: 4790136529-E7V2

FCC ID: ASBLSMN985F1

DATE: 2021-11-19

8.1.6. TX SPURIOUS EMISSION 30 TO 1000 MHz
[EUT with passive TAG mode]

gbU\ SUWON Lab Chamber | 2821 Nov 4 a7:19:11
Radicted Emissions - 3 Meters
- Project Number:4798136523
E Clisnt Semsung
Config:EUT / AC Adapter
Made:Below 16_NFC_Cord Tag
75 Tested by:28882 / AC 120 U, 68 Hz
65
3
T 55
5
ﬂ ]
IE 45 QPR LTt CABUY /Wy I
-
S 35
g | 2 5
= 3
o5 il h WW'AVA 1
st “\«JLMMM " M
5
38 L] 1880
Frequency (MHz)
Roge W GBI Rei/atin Deuig flode Sweop  Fis Fupalar Fositin | Foge O WG Re/atin D/ N S P Tk Feition
175 1080 120k(-608)/20IET/18 PERK/LocPur-Uides  |65nsec(futa) 1Bk MAkH 0-30degs H
gD SUUON Lab Chamber | 2021 Nov 4 87:19:11
Radioted Emissions - 3 Meters
as Project Number:4798136523
8 Client:Semsung
Config:EUT / AC Adapter
Mode:Below 16_NFC_Cord Tag
75 Tested by:28882 / AC 128 U, 68 Hz
65
B 55
5
; ]
> 45 L S Telora f
e
s 7
g ‘
i 5 L
W e E
25w 4 i "
i & M
" Mo, M, WW‘
5 My, UJP‘WHWM'M
5
38 L] 1880
Frequency (MHz)
Forge (W) GABD  Ref/Acin Det/ivg fode Swr P gl Peitin | fawe O U A Dl Swx P dapie Pl
Trace Markers
Meter Corrected
Frequency QPk Limit Margin Azimuth Height
Marker (MHz) F\Zde;ﬂl\?)g Det VULB9163_750 Below_1G[dB] (Ic:\;gigi/l/nrg) (dBuvim) (d8) (Degs) (cm) Polarity
1 40.573 40.72 Pk 18.8 -31.1 28.42 40 -11.58 0-360 200 H
2 96.833 43.05 Pk 17 -30.3 29.75 43.52 -13.77 0-360 200 H
3 161.144 43.02 Pk 14.3 -29.7 27.62 43.52 -15.9 0-360 100 H
4 40.67 48.26 Pk 18.8 -31 36.06 40 -3.94 0-360 200 \
5 67.733 43.7 Pk 16.3 -30.8 29.2 40 -10.8 0-360 200 \
6 176.858 36.97 Pk 15.1 -29.5 22.57 43.52 -20.95 0-360 200 \

Pk - Peak detector
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REPORT NO: 4790136529-E7V2 DATE: 2021-11-19
FCC ID: ASBLSMN985F1

9. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz
to 30 MHz, shall not exceed the limits in the following table, as measured using a 50uH/50 ohms
line impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall
be based on the measurement of the radio frequency voltage between each power line and ground
at the power terminal. The lower limit applies at the band edges.

Frequency range Limits (dBuV)
(MHZ2) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
5 to 30 60 50

Notes:

1. The lower limit shall apply at the transition frequencies

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 4790136529-E7V2
FCC ID: ASBLSMN985F1

DATE: 2021-11-19

WORST EMISSIONS

LINE 1 PLOT
1'_mLJL SUWON Lab AC Shield Room 2021 Nov 18 14:57:34
Conducted RFI Uoltaoge
Project No:4798136523
L Cl iénttNome:Samsung
Config:EUT / AC Adapter
Mode:AC Line NFC
80 Test by:19227 / AC 128 U, 68 Hz
_ 78
- —
3 60 s CFR™47FCC PART N5 GT&53 "B 0P 1
< T
- I
s 50
2 1
o \D 1
3 ael 3
& T )il
3 CEP A
I LT 7
30 - i ‘j i) 5 A
1 | LNy ‘ m I M W ‘
ol Wil L | | ff gy il ol :..‘.%..[.W.‘_.\WPL M«w i bt s
l \w LV i J (L7 LA UL N -
ALY S
(A g e R Y
W T “LW M :
15 i
Freguency (MHz)
Ran‘gS}Wz) SB&‘{?‘?&/, ng/ﬁun Eﬁuﬂvg Mode. o ?‘?\E,i, fj%im lSui‘p;{@nde l;‘ubi ! Range (MHz) RBL/UBY Ref/fttn  Det/fvg Mode Sueep Pts  #Sups/Mode  Label
LINE 1 RESULTS
Range 1: Phase L1 .15 - 30MHz
: CFR 47 CFR 47
varker | Freauency R"e":;?l:g Det 10183;]6—\'\"‘ CABLELOS C;;;Z?;Zd FCCPART  Margin  FCCPART  Margin
(MHz) (dBuV) EX_L1[dB] S(dB) (dB(uVolts)) 15 %?)ss B (dB) 15 CAI:'\;l/ss B (dB)
1 .18 34.99 Pk 9.9 2 45.09 64.49 -194 - -
2 .18 16.97 Av 9.9 2 27.07 - - 54.49 -27.42
3 .45 30.18 Pk 9.9 2 40.28 56.88 -16.6 - -
4 453 16.08 Av 9.9 2 26.18 - - 46.82 -20.64
5 1.248 16.42 Pk 9.7 3 26.42 56 -29.58 - -
6 1.26 1.17 Av 9.7 .3 11.17 - - 46 -34.83
7 3.102 19.62 Pk 9.7 .3 29.62 56 -26.38 - -
8 3.09 5.02 Av 9.7 3 15.02 - - 46 -30.98
9 9 24.92 Pk 9.8 4 35.12 60 -24.88 - -
10 8.997 11.21 Av 9.8 4 21.41 - - 50 -28.59
11 13.56 47.47 Pk 10 4 57.87 60 -2.13 - -
12 13.56 41.74 Av 10 4 52.14 - - 50 2.14
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter 101836 With CABLELoss  corected  CFRA7TFCC iy CFRATFCC ) i
(MH2) Reading Det EX_L1[dB] (@B) Reading PART 15 (@B) PART 15 (dB)
(dBuV) - (dB(uVolts)) Class B QP Class B AV
13.5608 45.98 Qp 10 A4 56.38 60 -3.62 - -

Qp - Quasi-Peak detector
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REPORT NO: 4790136529-E7V2
FCC ID: ASBLSMN985F1

DATE: 2021-11-19

| gl SUMON Lab AC Shicld Room 2821 Nov 18 14:57:34
Conducted RFI Uoltage
Project No:4790136523
B Client Name:Samsung
Config:EUT / AC Adapter
Mode ! AC_Line_NFC
80 Test by: 19227 / AC 128 U, 60 Hz
78
=
o —
5 60 T
£ et P FRY
" 508
: 13 15
>
g 48 FM ”ph‘\w i
IV Y
| \ | (T el
S N T
¢ LT s
(R !
) \ }\/ VV\/WVM | Wil
S gl
9y Ul (N i
5 1 10 ‘ 36

Frequency (MHz)

Range (NHz) RBU/UBH Ref/Attn  Det/Avg Mode Sueep Pte #Sups/Mode Lobel Ronge (MHz) RBW/UBH
21.75-

38 Sk(-6cB)/-  87/18 Pl

Ref/fttn Det/fvg Mode
Sy

Suesp Ple  #Sups/tode Label
1Bus/ Iz 9950 1ARIT  Phose N

LINE 2 RESULTS
Trace Markers
Range 2: Phase N .15 - 30MHz

Met c ted CFR 47 CFR 47
Frequency eter 101836_Wit  CABLELOS orrecte FCCPART  Margn  FCCPART  Margin
Marker (MH2) Reading — Det oy g S(dB) Reading o aecp (dB) 15 Class B (dB)
(dBuV) - (dB(uVolts)) op AV
13 18 34.63 Pk 9.9 2 4473 64.49 -19.76 - -
14 18 12.9 Av 9.9 2 23 - - 54.49 -31.49
15 45 34.53 Pk 9.9 2 44.63 56.88 -12.25 - -
16 435 16.48 Av 9.9 2 26.58 - - 47.16 -20.58
17 1.335 13.15 Pk 9.7 3 23.15 56 -32.85 - -
18 1.338 1.46 Av 9.7 3 11.46 - - 46 -34.54
19 3.258 14.51 Pk 9.7 3 24.51 56 -31.49 - -
20 3.243 3.24 Av 9.7 3 13.24 - - 46 -32.76
21 8.94 20.9 Pk 9.8 4 31.1 60 -28.9 - -
22 8.952 10.68 Av 9.8 4 20.88 - - 50 -29.12
23 13.56 44.03 Pk 10 4 54.43 60 5,57 - -
24 13.56 42.37 Av 10 4 52.77 - - 50 2.77
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency Meter 101836_With CABLELOss ~ comected  CFRATFCC — in  CFRATFCC ) gin
MHzZ) Reading Det EX_N[dB] (dB) Reading PART 15 (dB) PART 15 (dB)
( (dBuV) - (dB(uVolts)) Class B QP Class B AV
13.5608 43.23 Qp 10 4 53.63 60 -6.37 - -

Qp - Quasi-Peak detector
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REPORT NO: 4790136529-E7V2 DATE: 2021-11-19
FCC ID: ASBLSMN985F1

WORST EMISSIONS(Terminated)

| gl SUMON Lab AC Shield Room 2021 Nov 3 14:43:19
Conducted RFI Uoltage
Project No:4798136523
e Client Name:Samsung
Config:EUT / AC Adapter
Mode:AC_Line UNII
80 Test by:19227 / AC 128 U, 68 Hz
78
O
o [ S
I} 60 .
a 4 FRO47FCT PART Y la=3 B OF
EE —
% 58
i f
o / [Vi A
3 4B il
2 W) W, %
N 2 R VA TYRRE i
34 ‘/3\ el L
AN 3, M 3 e W
) @
20 M-t R Tl b -y W il M
J \ / \)M\ ‘ f/\’l\/’ Jﬂ ) ) r ‘ﬁ \’Hw“(ﬂ"u AVWW;MM;H rm\mw’\‘rl; W ' o
{ | 4 } el W“
. Coe L LA Mo R PP !
U M"l‘u"‘,\a\ M ‘,.m’l,\%‘ww ~}w W.K' W
15

Frequency (MHz)

Range (MHz) [ Fef/ttn  Det/fvg Yode Sueep Pte  #Sups/Mode Lobel Range (Hz) RBW/UB Ref/ttn  Det/fvg Mode Sueep Pts  ¥Sups/Mode Lobel
1:.15-30 Bhe(-64B 87/18 P Bas/ 3k 9958 |/URIT Phase L1

LINE 1 RESULTS
Range 1: Phase L1 .15 - 30MHz

. CFR47 CFR 47
Frequency Meter 101836 Wit g piog  COMected  LCEpART  Margin | FCCPART  Margin
Marker (MHz2) Reading  Det h S(dB) Reading 5 ¢jacsp (dB) 15 Class B (dB)
(dBuv) EX_L1[dB] (dB(uVolts)) o -
1 162 39.75 Pk 9.9 A 49.75 65.36 -15.61 - -
2 159 21.42 Av 9.8 A 31.32 - - 55.52 -24.2
3 441 25.01 Pk 9.8 2 35.01 57.04 -22.03 - -
4 438 13.47 Av 9.8 2 23.47 - - 47.1 -23.63
5 1.329 12.88 Pk 9.7 3 22.88 56 -33.12 - -
6 1.314 1.72 AV 9.7 3 11.72 - - 46 -34.28
7 3.723 19.17 Pk 9.7 .3 29.17 56 -26.83 - -
8 3.744 4.22 Av 9.7 .3 14.22 - - 46 -31.78
9 9.06 22.33 Pk 9.8 4 32.53 60 -27.47 - -
10 9.081 11.71 Av 9.8 4 21.91 - - 50 -28.09
11 19.188 20.14 Pk 10.1 4 30.64 60 -29.36 - -
12 19.191 10.01 Av 10.1 4 20.51 - - 50 -29.49

Pk - Peak detector
Av - Average detection
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LINE 2 PLOT
| gl SUMON Lob AC Shield Room 2821 Nov 3 14:43:19
Conducted RFI Uoltage
Project No:4790136523
98 Cl iémttNomeISQmsung
Config:EUT / AC Adapter
Mode :AC_Line_UNTI
80 Test by:19227 / AC 128 U, 68 Hz
78
=z
3 T
2 68 . FR47 T PART S Crast 5°TP
o
3 oo 1@3[
0 A 15
3 a0 \\’/\f\! /M/\ )
g [ ‘/V'\/m i
- 39 14 " \‘&\NVU‘W(J ﬂA
i I
16““\ |
I e
28 W I I I -
ULTR RN
19 I WM WW Rv WMWMWMMM
15 ‘ : i L]
Frequency (MHz)
Range (MHz) RB/UBW Ref/fttn  Det/fivg Mode Sueep Pts  #Swps/Mode  Lobel St‘xn??ggm] EE\;@B@\, ?;gf(gu.n Ett{evg Mode. " ij:ii— EO;H l?u;‘p‘;;rnde ;fbe\ |
LINE 2 RESULTS
Trace Markers
Range 2: Phase N .15 - 30MHz
Meter Corrected CPR 47 CPR 47
Frequency - 101836_Wit  CABLELOS . FCC PART Margin FCC PART Margin
Marker Reading Det Reading
(MHz) (dBuv) h EX_N[dB] S(dB) (@Buvoks) 15 %zla:ss B (dB) 15 CAI§/55 B (dB)
13 162 39.39 Pk 9.9 1 49.39 65.36 -15.97 - -
14 .159 20.61 Av 9.8 1 30.51 - - 55.52 -25.01
15 453 32.08 Pk 9.9 2 42.18 56.82 -14.64 - -
16 453 14.42 Av 9.9 2 24.52 - - 46.82 -22.3
17 1.329 10.77 Pk 9.7 .3 20.77 56 -35.23 - -
18 1.326 .54 Av 9.7 .3 10.54 - - 46 -35.46
19 3.843 13.94 Pk 9.7 .3 23.94 56 -32.06 - -
20 3.843 2.7 Av 9.7 .3 12.7 - - 46 -33.3
21 8.943 20.19 Pk 9.8 4 30.39 60 -29.61 - -
22 8.94 10.76 Av 9.8 4 20.96 - - 50 -29.04
23 19.686 15.71 Pk 10.2 4 26.31 60 -33.69 - -
24 19.662 7.22 Av 10.2 4 17.82 - - 50 -32.18

Pk - Peak detector
Av - Average detection
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10. FREQUENCY STABILITY

LIMIT

815.225 (e) 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. For battery operated equipment, the equipment
tests shall be performed using a new battery.

TEST PROCEDURE

ANSI C63.10 §6.8

RESULTS

Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: + 100 ppm = 1.356 kHz

Power

Supply Envir. Frequency Deviation Measureed with Time Elapse

Start up Delta @ 2mins Delta @ 5mins Delta @ 10 mins Delta Limit
(vdc) | Temp (°C) (MHz) (ppm) (MHz) (ppm) (MHz) (ppm) (MHz) (ppm) (ppm)
3.88 50 13.560622661 -0.008 13.560622661 -0.008 13.560622271 0.021 13.560622030 0.039 100
3.88 40 13.560622713 -0.011 13.560622750 -0.014 13.560622773 -0.016 13.560622793 -0.017 100
3.88 30 13.560622474 0.006 13.560622475 0.006 13.560622527 0.002 13.560622612 -0.004 100
3.88 20 13.560622558 0 13.560622549 0.001 13.560622543 0.001 13.560622538 0.001 100
3.88 10 13.560622197 0.027 13.560622142 0.031 13.560622483 0.006 13.560622527 0.002 100
3.88 0 13.560622501 0.004 13.560622690 -0.010 13.560623013 -0.034 13.560623283 -0.053 100
3.88 -10 13.560623903 -0.099 13.560624051 -0.110 13.560624051 -0.110 13.560623902 -0.099 100
3.88 -20 13.560622891 -0.025 13.560622197 0.027 13.560621394 0.086 13.560621109 0.107 100
3.88 -30 13.560620119 0.180 13.560619336 0.238 13.560618298 0.314 13.560617471 0.375 100

Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: + 100 ppm = 1.356 kHz

Power

Supply e Frequency Deviation Measureed with Time Elapse

Start up Delta @ 2mins Delta @ 5mins Delta @ 10 mins Delta Limit
(Vdc) | Temp (°C) (MHz) (ppm) (MHz) (ppm) (MHz) (ppm) (MHz) (ppm) (ppm)
3.88 20 13.560622558 0 13.560622549 0.001 13.560622543 0.001 13.560622538 0.001 100
4.47 20 13.560622555 0.000 13.560622550 0.001 13.560622547 0.001 13.560622539 0.001 100
3.60 20 13.560622551 0.001 13.560622548 0.001 13.560622540 0.001 13.560622537 0.002 100

No non-compliance noted.

END OF TEST REPORT
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