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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/CDMA/WCDMAJ/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac, ANT+
and NFC

MODEL NUMBER: SM-G770U1

SERIAL NUMBER: R37MCOCE6KN (CONDUCTED)
R38MCOCE28A (RADIATED);

DATE TESTED: JAN 29, 2020 — FEB 17, 2020;

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

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:
/l
Junwhan Lee Hyunsik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

1. FCC CFR 47 Part 2.
2. FCC CFR 47 Part 15.
3. ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

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 http://www.iasonline.org/wp-content/uploads/2017/05/TL-637.pdf.
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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 2.35dB
Radiated Disturbance, 9 kHz to 30 MHz 1.72 dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49 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 1, Clause 4.4.2 in IEC Guide
115:2007.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM E-FIELD STRENGTH

The testing was performed at 3 meter. The transmitter maximum E-field at 30m distance is
15.21 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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5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37MAYF19B7DK3 N/A
Data Cable SAMSUNG EP-DA705BBE 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.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

0 9900000

o) SRS

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Page 9 of 29

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789354138-E9V1

FCC ID: ASLSMG770U

DATE: MAR 03, 2020

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 New Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54490312 08-06-20
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-20
Average Power Sensor Agilent/ HP U2000 MY54270007 08-09-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7004-10 2 08-06-20
Attenuator PASTERNACK PE7087-10 A009 08-08-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receive, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-02-21
Antenna, Loop, 9kHz-30MHz

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 20dB Bandwidth
[MHz] [KHz]
13.56 436.60

20dB Bandwidth Plot

Keysight Spectrum Analyzer - Swapt SA o]
AL R = T I 07:32:36 PMFeb 12, 2020
TRacE :

| #Avg Type: RMS
PNO: Wide -»- Trig: FreeRun Avg|Hold: 100100 TYPE[M
IFGain:Low Atten: 30 dB. perlP

Iln dBidiv Ref 20.00 dBm
%
& L]
Center 13.5600 MHz Span 1.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 4.000 ms (20001 pts)
1 L N S A AN ML 7 UNCTON VA UE
1 N f 13.669 90 MHz 10.427 dBm

N 13.341 40 MHz -9.646 dBm

f
| a2 f (4l 436.60 kHz (A) -0.050 dB

LN 1

10
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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)
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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:

Page 13 of 29

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789354138-E9V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

8.1.1. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 — 30 MHz)

.jRU_ SUWON Lok Chomber 2 2828 Jon 31 16:38:44

RF Emissions

Project Number:4789354138
|Client: Samsung

Config:EUT

Mode :NFC_FUND_Y position
|Tested by: 28898

izontal

dBCulalts/meter) Hor

Frequency (MHz)

Range (Hiz) FEUEW Ref/Attn  Det/Avg Tups Seeep Fir  fsups/fode Fasition flange iz RELUR Ref/ftn  Det/fng Ty
11T 56-15.5 16C-3c83/ 3 B0 PERK/Logfur-lideo  Jmsec(ute) 16n  HOH - %lckgs
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Trace Markers

[Face On]
Marker Frequency Meter Det Loop Antenna Dist Corr 30m Cable Loss Corrected FCC 15.225 Margin Azimuth
(MHz) Reading Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/met
er)

1 13.02375 20.87 Pk 20 -40 5 1.37 29.54 -28.17 0-360
2 13.12813 21.57 Pk 20 -40 5 2.07 40.51 -38.44 0-360
3 13.43788 21.22 Pk 20 -40 5 1.72 50.5 -48.78 0-360
**4 13.56025 34.71 Pk 20 -40 5 15.21 84 -68.79 0-360
5 13.64763 20.84 Pk 20 -40 .6 1.44 50.5 -49.06 0-360
6 13.85613 20.29 Pk 20 -40 .6 .89 40.51 -39.62 0-360
7 14.09163 20.42 Pk 20 -40 .6 1.02 29.54 -28.52 0-360

[Face Off]

Marker Frequency Meter Det Loop Antenna Dist Corr 30m Cable Loss Corrected FCC 15.225 Margin Azimuth

(MHz) Reading Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/met
er)
8 12.99688 22.56 Pk 20 -40 5 3.06 29.54 -26.48 0-360
9 13.2665 22.13 Pk 20 -40 5 2.63 40.51 -37.88 0-360
10 13.45813 21.19 Pk 20 -40 5 1.69 50.5 -48.81 0-360
**11 13.56025 29.37 Pk 20 -40 5 9.87 84 -74.13 0-360

12 13.69063 21.38 Pk 20 -40 .6 1.98 50.5 -48.52 0-360
13 13.79038 20.55 Pk 20 -40 .6 1.15 40.51 -39.36 0-360
14 14.11563 20.64 Pk 20 -40 .6 1.24 29.54 -28.3 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

UL SUWON Lab Chamber 2 2628 Jon 31 18:11:82

138

i |RF Emissions

: : i | Project Mumber 4789354138
118 i 1 el ient

8 . .
6B
o
i
c PPN NIRRT [P - SRS 0, SR SO M5 S S S SOOI NN SO St Y SURE SR SOOI SUUMRUONMROUE SYOVRPRRE SURNRT: SRS SUON SR SO - SOURORURRORT SO
&
b=
S : 115 12 6 R |
> HESTE i AL A S oo ‘s’;fe».-.,-a:é;'-'c.w.-!.-:“e'."f.‘:‘:'::‘
B X N =S e TR S
o sngasti . i
—-10 fitibtboscecc VRTINS H H
L P
'k-‘.WMJ.__Lb"‘
-30) i : B s .
-56

. Bas 1 [ [ K[z
Frequency (MHz)

Pis Faups/fode [ Range (1) RENUB Ref/fitn  Det/ug Tuge Sueep Fls  Faps/fhde Position
W

Page 16 of 29

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789354138-E9V1
FCC ID: ASLSMG770U

DATE: MAR 03, 2020

Trace Markers

[Face On]
Meter Corrected . X .
Frequency ) HFH2-Z2_Loop . . QP Limit Margin Azimuth
Marker (MHz) Reading Det Antenna Cable Loss Dist Corr 30m Reading (dBuv/m) (dB) (Degs)
(dBuv) dBuv/m
1 .63801 20.08 Pk 19.7 1 -40 -12 31.51 -31.63 0-360
2 .84842 18.82 Pk 19.8 .2 -40 -1.18 29.05 -30.23 0-360
3 1.20983 19.64 Pk 19.8 2 -40 -.36 25.97 -26.33 0-360
4 2.36475 29.47 Pk 19.9 2 -40 9.57 29.5 -19.93 0-360
5 3.01036 29.86 Pk 19.9 3 -40 10.06 29.5 -19.44 0-360
6 4.80583 29.18 Pk 19.8 3 -40 9.28 29.5 -20.22 0-360
**7 13.56165 34.06 Pk 20 .5 -40 14.56 29.5 -14.94 0-360
[Face Off]
Meter Corrected L X .
Marker Frequency Reading Det HFH2-22_Loop Cable Loss Dist Corr 30m Reading QP Limit Margin Azimuth
(MHz) Antenna (dBuV/m) (dB) (Degs)
(dBuv) dBuv/m
8 .63679 21.35 Pk 19.7 a1 -40 1.15 31.53 -30.38 0-360
9 .7989 21.03 Pk 19.8 2 -40 1.03 29.57 -28.54 0-360
10 .95843 214 Pk 19.8 2 -40 14 27.99 -26.59 0-360
11 2.46843 29.22 Pk 19.9 3 -40 9.42 29.5 -20.08 0-360
12 3.79735 28.79 Pk 19.9 3 -40 8.99 29.5 -20.51 0-360
13 8.58525 28.07 Pk 19.9 4 -40 8.37 29.5 -21.13 0-360
**14 13.56165 30.97 Pk 20 .5 -40 11.47 29.5 -18.03 0-360

Pk - Peak detector

**Fundamental

Note 1: The data for marker number 7 and 15 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.
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FCC ID: ASLSMG770U

8.1.3. TX SPURIOUS EMISSION 30 TO 1000 MHz

HORIZONTAL

<UL SUWON Lob Chomber 2 2828 Jon 31 15:25:44

95 T — — - —
i |Radicted Emizsions - 3 Meters
| |Praject Number:4789354138
FClient:Samsung
| |ConfigiEUT / AC Adapter

Mode :Be low_1GHz_NFC
7 Tested by: 28898

izontal

CdBul)/m) Har

2 169
Frequercy (MHz)

Fange (i) FEU/EW Ref/fttn  Det/Avg Modke Seeep Fir  fsups/fode Fasition flange (#iz) RELUR Ref/ftn  Det/fng Noss Suesp Fis  #ps/tde  Fosition
1361008 120(-6d) /BOR1BT/ 1B PERK/LogPur—Yiden  1ESmsectute) 1B HAXH 8-%Bdege H

VERTICAL

ljsU_ SUWON Lok Chomber 2

2828 Jon 31 15:25:44

{|Radicted Emissions - 3 Meters

i Project Number:4789354138
Client:Samsung

| Config:EUT / AC Adapter
Mode :Bel ow_1GHz_NFC

7 Tested by: 28898

CdBul/m) Uerticaol

(=]

&*“&uunaﬁ“*ﬂi*

,‘kH,LLdewlu#gﬂwW”

2 169
Frequercy (MHz)

Fange (M) FEW/BH Ref/kitn  Det/fvg Mode Sweep Ftz  #aps/bode  Fosition Range (#Hz) FELAUEN Ref/Attn  Det/ivg Hode 2 Pis #Sups/tade  Fositicn
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FCC ID: ASLSMG770U

Trace Markers

Meter Corrected - . . .
Marker Fr?&tﬁ";cy Reading Det VULB9163_749 Below_1G[dB] Reading gjzt\l;l/r;l)[ NZE)I n /?ZDIQ;UST F:ilg";t Polarity

(dBuv) (dBuVv/m)

1 69.285 46.48 Pk 15.8 -31.6 30.68 40 -9.32 0-360 300 H

2 92.274 45.49 Pk 16.5 -31.4 30.59 43.52 -12.93 0-360 300 H

3 194.706 39.75 Pk 18 -30.8 26.95 43.52 -16.57 0-360 100 H

4 68.315 46.9 Pk 16.1 -31.6 314 40 -8.6 0-360 100 \Y%

5 179.38 48.12 Pk 15.7 -30.9 32.92 43.52 -10.6 0-360 100 \Y%

6 422.559 43.46 Pk 22.1 -30 35.56 46.02 -10.46 0-360 100 \Y%

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

UL SUWON Lab Chomber 2 2020 Jan 31 17:21:B4
125
RF Emissions
. Praject Numser: 4789354138
05| - : - - - Tested by 20830
T B@
£
9
¢ B3
o
I
§ 59 —
I
%
3
0 OO IO -2 SO OSSOSO
5
]
2 2@
g q
g
e T # S T, N S "I'ﬁ;;i“EE ...... - 1,"; ..... S 1 54 ....................................
A i A g it T LA b Bt el
14
11.56 15.56
Frequemcy (MHz)
Fange (M) B/ B Ref/Aitn  Dat/Avg Tpe Seep Fie  Taupe/fcde Fasilion Range 11z REWUR Ref/Filn  Det/ing Tgee Susep Fls  Foupa/lds Foriticn
Wanbse o B R e fote ok el
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FCC ID: ASLSMG770U

Trace Markers

[Face On]
Marker Frequency Meter Det Loop Antenna Dist Corr 30m Cable Loss Corrected FCC 15.225 Margin Azimuth
(MHz) Reading Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/met
er)

1 12.97313 21.35 Pk 20 -40 5 1.85 29.54 -27.69 0-360
2 13.20475 21.61 Pk 20 -40 5 2.11 40.51 -38.4 0-360
3 13.44513 22.7 Pk 20 -40 5 3.2 50.5 -47.3 0-360
**4 13.56 29.78 Pk 20 -40 5 10.28 84 -73.72 0-360
5 13.63025 20.47 Pk 20 -40 .6 1.07 50.5 -49.43 0-360
6 13.87188 20.86 Pk 20 -40 .6 1.46 40.51 -39.05 0-360
7 14.146 20.1 Pk 20 -40 .6 7 29.54 -28.84 0-360

[Face Off]

Marker Frequency Meter Det Loop Antenna Dist Corr 30m Cable Loss Corrected FCC 15.225 Margin Azimuth

(MHz) Reading Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/met
er)
8 13.036 21.26 Pk 20 -40 5 1.76 29.54 -27.78 0-360
9 13.26788 21.17 Pk 20 -40 5 1.67 40.51 -38.84 0-360
10 13.50725 20.98 Pk 20 -40 5 1.48 50.5 -49.02 0-360
**11 13.56138 26.43 Pk 20 -40 5 6.93 84 -77.07 0-360

12 13.63663 21.14 Pk 20 -40 .6 1.74 50.5 -48.76 0-360
13 13.96638 21.86 Pk 20 -40 .6 2.46 40.51 -38.05 0-360
14 14.39988 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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8.1.5. SPURIOUS EMISSION 0.09 TO 30 MHz [EUT with passive TAG mode]

Ijgu, SUWON Lab Chamber 2 2828 Jan 31 28:53:42
3 -
i |RF Emissions
| |Project Number:4789354138
e “lClient 1 Samsung
i |Canfig:EUT
- ; H i |Made:NFC_RSE Card Tag Y position
98 et ! vl Tested by: 20698
7@k Peaks Linit (dBul/m)
©
< 58
a
i
5 39
= -
< 11:d f2 0 i3p @
B 18 T m)‘wwﬁn;ﬁuww.;l?ﬁ R RSias s S
@
o

Farge () REWVE Ref/fitn  Det/fug Tupe Sucep Fla Foapoithde  Porition
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FCC ID: ASLSMG770U

Trace Markers

[Face On]
Meter Corrected . X .
Frequency ) HFH2-Z2_Loop . . QP Limit Margin Azimuth
Marker (MHz) Reading Det Antenna Cable Loss Dist Corr 30m Reading (dBuv/m) (dB) (Degs)
(dBuv) dBuv/m
1 60795 20.96 Pk 19.7 1 -40 .76 31.93 -31.17 0-360
2 .90355 20.23 Pk 19.8 .2 -40 .23 28.5 -28.27 0-360
3 1.40447 19.44 Pk 19.8 2 -40 -.56 24.68 -25.24 0-360
4 2.13855 29.35 Pk 19.9 2 -40 9.45 29.5 -20.05 0-360
5 4.67388 30.12 Pk 19.8 3 -40 10.22 29.5 -19.28 0-360
6 9.19788 29.13 Pk 20 .5 -40 9.63 29.5 -19.87 0-360
**7 13.56165 33.46 Pk 20 .5 -40 13.96 29.5 -15.54 0-360
[Face Off]
Meter Corrected L X .
Marker Frequency Reading Det HFH2-22_Loop Cable Loss Dist Corr 30m Reading QP Limit Margin Azimuth
(MHz) Antenna (dBuV/m) (dB) (Degs)
(dBuv) dBuv/m
8 57421 20.96 Pk 19.7 a1 -40 .76 32.43 -31.67 0-360
9 .82645 21.19 Pk 19.8 2 -40 1.19 29.27 -28.08 0-360
10 1.40227 20.9 Pk 19.8 2 -40 9 24.69 -23.79 0-360
11 1.86523 29.06 Pk 19.8 .2 -40 9.06 29.5 -20.44 0-360
12 4.7964 29.56 Pk 19.8 3 -40 9.66 29.5 -19.84 0-360
13 7.80298 29.8 Pk 19.9 4 -40 10.1 29.5 -19.4 0-360
**14 13.56165 31.41 Pk 20 .5 -40 11.91 29.5 -17.59 0-360

Pk - Peak detector
**Fundamental

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: 4789354138-E9V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

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

HORIZONTAL

UL SUWON Leb Chamber 2

2828 Jon 31 15:39:82

i |Radicted Emizsions - 3 Meters
| |Praject Number:4789354138
FClient:Samsung
|ConfigiEUT / AC Adapter

Made :Below_1GHz_NFC_Cord Tog
| Tested by:28898 .

95

izontol

CdBul/m) Hor

Frequency (MHz)

Range (Mitz) REUAEU Ref/Ritn  Det/fvg Mode S Fie
1:38-180 PECK/LagPur—ide 18

i ep Faps/Hods Range (1Hiz) RELAUG Ref/ALtn  Det/fvg Node Sueep Pls tups/Made Fosition
120% -6/B) /390K 187/18 deo  1BSnzectfuto)

Sups/Hode Fasition
W B-Xkge

VERTICAL

UL SUWON Leb Chamber 2

2828 Jon 31 15:39: B2
95 - - - —-

i |Rodiated Emissions - 3 Meters

| |Praject Number:4789354138
|Client: Samsung
|| Config:EUT / AC Adapter

Mode :Below_1GHz_NFC_Cord Tag

" Tested by:28898

CdBul/m) Uerticaol

5 ]
Q

re Nﬂ L‘ f ;
| M'L"‘JL; '.ﬂ}k'ﬁ"\"ﬁ i i i

2 169
Frequercy (MHz)

Fange (M) FEW/BH Ref/kitn  Det/fvg Mode Ftz  #aps/bode  Fosition Range (#Hz) FELAUEN Ref/Attn  Det/ivg Hode Suesp Pis #Sups/tade  Fositicn
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Trace Markers

Meter Corrected

Frequenc . . Pk Limit Margin Azimuth Height .
Marker (I\CII\HZ) 4 R(zgﬂl\:;g Det VULB9163_749 Below_1G[dB] (:;zii/l/nrg) ?dBuV/m) (dé’) (Degs) (cr?]) Polarity

1 70.352 47.14 Pk 15.3 -31.6 30.84 40 -9.16 0-360 400 H
2 86.454 48.97 Pk 14.1 -31.4 31.67 40 -8.33 0-360 400 H
3 140.095 44.67 Pk 14 -31.1 27.57 43.52 -15.95 0-360 200 H
4 70.061 47.47 Pk 15.5 -31.4 31.57 40 -8.43 0-360 100 \
5 96.154 42.38 Pk 17.4 -31.4 28.38 43.52 -15.14 0-360 200 \
6 *133.596 46.35 Pk 14.1 -31.2 29.25 43.52 -14.27 0-360 100 \

Pk - Peak detector
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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)
(MHZz) Quasi-peak Average
0.15 to 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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WORST EMISSIONS

| QHUL SUWON Lab AC Shield Room 2828 Feb 3 Bg:22:57
; P ; Conducted RFI Uaoltage
Project No:4783354138
L Client Name:Samsung
Config:EUT / AC Adapter
Made ! BC_Line_NFC
2 Test by:20890
_ £ USRS SSUSUROOUNRRRI: SUSUOSURSSOUON SEUSOOUN: OUOOOE NS NSO SO S SO0 OU OSSO UM OSSO OO UU SOUUNNUUN SOUUUO: SO NOUUU UUUNE N S SO
— T —
| ISR — =S USRS N WU S SO SN I T
< e !
o H
58 g
3 i g 5
i ) a | 7
3 i 1l gl | oot i@
o ot AT T A DA S T AR i
i . T
= B |
A 1;\_,;‘4.,'. PR T r——C e T e
20
18
.15 1 a 38
Frequency (MHz)
Ronge (MHz) REU/UBY Ref/attn  Dat/Rvg Hode Sweep Ftz  $Sups/Mode Lobel fange (¥Hz) FEMAE fef/fttn  Det/Avg Hooe Sueep Ptz BSupz/Mode Lobel

LINE 1 RESULTS
Trace Markers

Range 1: Phase L1 .15 - 30MHz

Meter . Corrected CFR 47 . CFR 47 .
Frequency ) 101836_Wit ~ CABLELOS . FCC PART Margin FCC PART Margin
Marker (MH2) Reading  Det | 'c | 1jdg] S(dB) Reading 15 Class B (dB) 15 Class B (dB)
(dBuv) - (dB(uVolts))
QP AV
1 .315 37.39 Pk 9.8 2 47.39 59.84 -12.45 - —
2 .309 24.09 Av 9.8 2 34.09 - - 50 -15.91
3 .387 36.36 Pk 9.9 2 46.46 58.13 -11.67 - -
4 .396 23.35 Av 9.9 2 33.45 - - 47.94 -14.49
5 A71 34.62 Pk 9.9 2 44.72 56.5 -11.78 - -
6 465 23.25 Av 9.9 2 33.35 - - 46.6 -13.25
7 3.702 32.14 Pk 9.8 .3 42.24 56 -13.76 - —
8 3.738 20.04 Av 9.8 .3 30.14 - - 46 -15.86
9 13.56 35.87 Pk 10.1 4 46.37 60 -13.63 - -
10 13.56 29 Av 10.1 4 39.5 - - 50 -10.5
11 16.977 35.74 Pk 10.2 4 46.34 60 -13.66 - -
12 16.986 24.85 Av 10.2 4 35.45 - - 50 -14.55

Pk - Peak detector
Av - Average detection
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FCC ID: ASLSMG770U

| gpls SUNON Lab AC Shield Raom 2020 Feb 3 ©8:22:57
| : Conducted RFI Uoltage
ag Froject No:4783354138
9 Client Name:Samsung
Config:EUT / AC Adopter
Mode : AC_L i ne_NFC
80 Test by: 20898
79
=z
a i
o 6P T PR 47 FOC PART S CTE 5 T8 |
a — i 1 | i
E i 19
2 r " RN S
2 Y, i i WM‘"M\MJWWM f .
WA -
l\"r{““‘._,,v’f“’w"\wu AR Ao g st
15
5 IR "" g ' 3@

Frequency (MHz)

Range Mz REW/ED Ref7éttn Det/Avg ook Sueep Ptz faups/Mode Lotel Range (Miz) (=) Ref/fttn  Det/fvg Hodk Susep Pls  Fsups/ode Lobel
21.15-38 87/18 v [ii A8 1/URT [z

Bel-bf hase N

LINE 2 RESULTS
Trace Markers

Range 2: Phase N .15 - 30MHz

Meter . Corrected CFR 47 . CFR 47 .
Frequency ) 101836_Wit CABLELOS . FCC PART Margin FCC PART Margin
Marker (MHz) Reading  Det | ey \i4p] S(dB) Reading 15 Class B (dB) 15 Class B (dB)
(dBuv) - (dB(uVolts))
QP AV
13 321 37.85 Pk 9.8 2 47.85 59.68 -11.83 - -
14 .327 26.3 Av 9.8 2 36.3 - - 49.53 -13.23
15 .408 35.23 Pk 9.9 2 45.33 57.69 -12.36 - -
16 423 22.49 Av 9.9 2 32.59 - - 47.39 -14.8
17 .48 35.22 Pk 9.9 2 45.32 56.34 -11.02 - -
18 486 23.16 Av 9.9 2 33.26 - - 46.24 -12.98
19 3.768 32 Pk 9.8 3 42.1 56 -13.9 - -
20 3.807 20.3 Av 9.8 .3 30.4 - - 46 -15.6
21 13.56 33.11 Pk 10.1 4 43.61 60 -16.39 - -
22 13.56 28.4 Av 10.1 4 38.9 - - 50 -11.1
23 16.947 33.52 Pk 10.2 4 44.12 60 -15.88 - —
24 16.947 23.85 Av 10.2 4 34.45 - - 50 -15.55

Pk - Peak detector
Av - Average detection
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DATE: MAR 03, 2020

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 L . .
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)
3.85 50 13.559714791 3121 13.559713222 3.236 13.559710660 3.425 13.559709477 3.513 100
3.85 40 13.559736423 1.525 13.559734740 1.650 13.559733364 1.751 13.559732198 1.837 100
3.85 30 13.559747324 0.721 13.559746904 0.752 13.559746691 0.768 13.559746560 0.778 100
3.85 20 13.559757107 0 13.559756428 0.050 13.559755205 0.140 13.559755001 0.155 100
3.85 10 13.559753146 0.292 13.559758082 -0.072 13.559761619 -0.333 13.559764517 -0.546 100
3.85 0 13.559813533 -4.161 13.559816154 -4.355 13.559817532 -4.456 13.559818746 -4.546 100
3.85 -10 13.559839848 -6.102 13.559840675 -6.163 13.559841322 -6.211 13.559841693 -6.238 100
3.85 -20 13.559843322 -6.358 13.559842952 -6.331 13.559842558 -6.302 13.559842125 -6.270 100
3.85 -30 13.559818656 -4.539 13.559817274 -4.437 13.559816133 -4.353 13.559814936 -4.265 100
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: £ 100 ppm = 1.356 kHz
;?pwpel; 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)
3.85 20 13.559757107 0 13.559756428 0.050 13.559755205 0.140 13.559755001 0.155 100
4.35 20 13.559753272 0.283 13.559752337 0.352 13.559751734 0.256 13.559751307 0.428 100
3.75 20 13.559752676 0.327 13.559751975 0.378 13.559751471 0.275 13.559751248 0.432 100

No non-compliance noted.

END OF TEST REPORT
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