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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,
WPT and NFC

MODEL NUMBER: SM-G780G/DSM, SM-G780G/DS, SM-G780G

SERIAL NUMBER: 4b5859b4a4207ece, 4b5859b54c207ece (RADIATED);

DATE TESTED: MAR 02, 2021 — MAR 15, 2021;

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.

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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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 3.01 dB
Radiated Disturbance, 9 kHz to 30 MHz 1.72 dB
Radiated Disturbance, 30 MHz to 1 GHz 4,26 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/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, WPT and NFC.
This test report addresses the DXX (NFC) operational mode.

This report covers the Samsung models SM-G780G/DSM, SM-G780G/DS and SM-G780G.
These models are identical in hardware except SM-G780G/DSM is supported MST and SM-
G780G/DS has dual SIM tray and SM-G780G has single SIM tray.

All serise model was same hardware thus, SM-G780G/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
16.87 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-TA200 R37M15D6V31SE3 N/A
Data Cable SAMSUNG N/A 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

Page 8 of 22

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: 4789841431-E7V1
FCC ID: ASLSMG780G

DATE: MAR 15, 2021

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 08-13-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-13-22
Preamplifier, 1000 MHz Sonoma 310N 341282 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 351741 08-03-21
Spectrum Analyzer, 7 GHz Agilent / HP N9010A MY54200580 | 08-05-21
EMI Test Receive, 3 GHz R&S ESR3 101832 08-03-21
DC Power Supply Agilent / HP E3640A MY54226395 | 08-05-21
Temperature Chamber ESPEC SH-642 93001109 08-04-21
LISN R&S ENV216 101837 08-06-21
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-02-21
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
[MHZ] [kHz]
13.56 435

20dB Bandwidth Plot

eyeh Spectram Anayaer - Smept
AL %500 bc | comeec

ALIGN AT

#Avg Type: RMS
PROWide (50 Trig: FreeRun Avg|Hold:>100/100
IFGain:Low Anen: 40 dB

'U;E‘B"“" Ref 30.00 dBm

Center 13.5600 MHz Span 1.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 3.133 ms (1001 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)
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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:
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8.1.1. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 — 30 MHz)

UL SUWON Lab Chamber 2 2821 Mar 4 16:11:52
25 .

Blulolts

=TTl

5 g 2 B L = 14 |
iatab A, PP A M A P AT A AR i b O PSSP RN NPT W) L LR T et |
18
11.558 15.56
Frequency (MHz)
[ T T NP B -l L T ko e B e W ORI
Trace Markers
[Face On]
Corrected
Meter HFH2- ) : . .
Frequency X Dist Corr Reading FCC 15.225 Margin Azimuth
Marker Reading Det Z2_Loop Cable Loss S
(MHz) (dBuv) Antenna 30m dB(u\t/:rI)ts/me Limit (dB) (Degs)
1 12.88125 20.23 Pk 20 -40 5 .73 29.54 -28.81 0-360
2 13.23163 21.09 Pk 20 -40 5 1.59 40.51 -38.92 0-360
3 13.48663 20.13 Pk 20 -40 5 .63 50.5 -49.87 0-360
**4 13.56025 35.42 Pk 20 -40 5 15.92 84 -68.08 0-360
5 13.65238 20.59 Pk 20 -40 .6 1.19 50.5 -49.31 0-360
6 13.82713 21.32 Pk 20 -40 .6 1.92 40.51 -38.59 0-360
7 14.24563 19.6 Pk 20 -40 .6 2 29.54 -29.34 0-360
[Face Off]
Corrected
Meter HFH2- . . . .
Frequency X Dist Corr Reading FCC 15.225 Margin Azimuth
Marker (MH2) Reading Det Z2_Loop 30m Cable Loss dB(uVoltsime Limit (dB) (Degs)
(dBuv) Antenna ten)
8 12.89163 20.89 Pk 20 -40 5 1.39 29.54 -28.15 0-360
9 13.21913 22.19 Pk 20 -40 5 2.69 40.51 -37.82 0-360
10 13.483 22.2 Pk 20 -40 5 2.7 50.5 -47.8 0-360
**11 13.55913 31.76 Pk 20 -40 5 12.26 84 -71.74 0-360
12 13.65238 21.06 Pk 20 -40 .6 1.66 50.5 -48.84 0-360
13 13.83075 21.48 Pk 20 -40 .6 2.08 40.51 -38.43 0-360
14 14.23913 22.74 Pk 20 -40 .6 3.34 29.54 -26.2 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 Lok Chamber 2 2821 Mor 4 EYE
38 e

R mizsions
er 4789841431

Praject M

EEE L O

1 Ta 3B
ET TR Teieg Tae = P Ttk Fasilion
Trace Markers
[Face On]
Meter . Corrected . . .
Marker Fr((e’\c;:ezr;cy Reading Det HF'—/LZnéiEI;ODP Cable Loss Dlztocmorr Reading gsulz;‘:) M(:ng)m A(S(Tust;]
(dBuv) dBuV/m 9
1 66564 19.23 Pk 19.7 1 -40 -.97 31.15 -32.12 0-360
2 199791 18.89 Pk 19.8 2 -40 -1.11 27.64 -28.75 0-360
3 1.33953 18.29 Pk 19.8 2 -40 -1.71 25.09 -26.8 0-360
4 2.13855 30.05 Pk 19.9 2 -40 10.15 29.5 -19.35 0-360
5 4.33458 28.29 Pk 19.8 3 -40 8.39 29.5 -21.11 0-360
6 7.70873 27.97 Pk 19.9 4 -40 8.27 29.5 -21.23 0-360
=7 13.56165 36.34 Pk 20 5 -40 16.84 295 -12.66 0-360
[Face Off]
Meter . Corrected ) . -
Marker Fr((e’\t}:ezr;cy Reading Det HF'_’,LG-éiE:OOp Cable Loss Dlzt[)%orr Reading (gBPu&/I;‘;‘) M(er)m A(g;nust)h
(dBuv) dBuV/m 9
8 65682 20.81 Pk 19.7 1 -40 .61 31.26 -30.65 0-360
9 98746 19.16 Pk 19.8 2 -40 -.84 27.73 -28.57 0-360
10 1.35891 20.31 Pk 19.8 2 -40 .31 24.97 -24.66 0-360
11 2.1197 27.09 Pk 19.9 2 -40 7.19 295 -22.31 0-360
12 4.37228 29.62 Pk 19.8 .3 -40 9.72 29.5 -19.78 0-360
13 7.78413 28.77 Pk 19.9 4 -40 9.07 295 -20.43 0-360
**14 13.56165 32.94 Pk 20 5 -40 13.44 29.5 -16.06 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.
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8.1.3. TX SPURIOUS EMISSION 30 TO 1000 MHz

HORIZONTAL

~=UL SUON Lah Chamber 2 - ] _ _ - 2621 Mor 12 14:31:58
o : Rodioted Emissions - 3 Meters
85 Ject Number: 478984143
85| Client . Somsu
Config EUT / -
i i Mode  Be low_1GHz_
75 i i | Tested by:2B881°/ AC 128 U, 68 Hz
65
3
t 55 =
i
5 45
5 >
3 5| 2
T H
o 1 /
22 |
P J‘"“*\j
A .."W"'(
Lottt by el i e
5
36 ] L] ’ A L]
Frequency (MHz)
o G e E‘-J.“-.'E,S’f‘w N T:.-f'u'.; Fange (i) [0 Fafréntn  Detiaeg Aode Sasap Fre  Fopeium  Forition
P:,_,.UL ‘SUUUT_J Lab Chamber 2 _ R _ _ 2621 N;:' = 14: 31 “E
o : oted Emizsions - 3 Meters
. i i Numb 89841431
Config:EUT / daptar
Mods 1 Be o FC
75 | Tested by:2B881 / AC 128 U, 6B Hz
65
T 55 .
g
v
§
2 45l
E 5| 4 5 : &
25
H" NN '} i
15 H H "‘W,MU: \M,‘J."
5
36 ' 160 : AR 1308
Frequency (MHz)
D T I T = o e o T =y L=
Trace Markers
Meter Corrected
Marker F'?mi’;cy Reading Det VULBO163_749 Below_1G[dB] Reading QPK Limit (dBuV/m) M(‘;E)'" ’?Sg‘”st)h H(i'ri;“ Polarity
(dBuv) (dBuV/m) 9
1 59.682 37.76 Pk 18.6 -31.6 24.76 40 -15.24 0-360 200 H
2 93.923 49.98 Pk 16.4 -31.4 34.98 43.52 -8.54 0-360 200 H
3 212.942 43.76 Pk 16.7 -30.8 29.66 43.52 -13.86 0-360 200 H
4 39.7 47.24 Pk 18.5 -32 33.74 40 -6.26 0-360 100 \%
5 91.11 47.08 Pk 15.9 -31.3 31.68 43.52 -11.84 0-360 100 \%
6 * 265.904 44.56 Pk 18.5 -30.5 32.56 46.02 -13.46 0-360 200 \%

Pk - Peak detector
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8.1.4. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 — 30 MHz)

[EUT with passive TAG mode]

_~UL SUWOM Lok Chamt

25

4

=

: i T Te B e S ¥ |
i v o el bt e s Ay bt sl o M sk (o .Amﬂlu.{ﬂfl\-ﬁw"awv (T SRR TR SPRBUN YT R WS F PO TNpTY P

15.568

Frequency (MHz)
Trace Markers
[Face On]
Corrected
Meter HFH2- ) : . .
Frequency X Dist Corr Reading FCC 15.225 Margin Azimuth
Marker Reading Det Z2_Loop Cable Loss o
(MHz) (dBuv) Antenna 30m dB(u\t/eorI)ts/me Limit (dB) (Degs)
1 12.94825 20.08 Pk 20 -40 5 .58 29.54 -28.96 0-360
2 13.24388 20.12 Pk 20 -40 5 .62 40.51 -39.89 0-360
3 13.46513 215 Pk 20 -40 5 2 50.5 -48.5 0-360
**4 13.56025 36.37 Pk 20 -40 5 16.87 84 -67.13 0-360
5 13.65488 23.64 Pk 20 -40 .6 4.24 50.5 -46.26 0-360
6 13.85913 18.96 Pk 20 -40 .6 -44 40.51 -40.95 0-360
7 14.18538 21.92 Pk 20 -40 .6 2.52 29.54 -27.02 0-360
[Face Off]
Corrected
Meter HFH2- ) : . .
Frequency - Dist Corr Reading FCC 15.225 Margin Azimuth
Marker (MH2) Reading Det Z2_Loop 30m Cable Loss dB(uVolts/me Limit (@B) (Degs)
(dBuv) Antenna ten)
8 12.93938 20.36 Pk 20 -40 5 .86 29.54 -28.68 0-360
9 13.20063 20.92 Pk 20 -40 5 1.42 40.51 -39.09 0-360
10 13.46088 21.14 Pk 20 -40 5 1.64 50.5 -48.86 0-360
**11 13.55988 32.43 Pk 20 -40 5 12.93 84 -71.07 0-360
12 13.629 20.92 Pk 20 -40 .6 1.52 50.5 -48.98 0-360
13 13.87088 19.87 Pk 20 -40 .6 A7 40.51 -40.04 0-360
14 14.21625 20.65 Pk 20 -40 .6 1.25 29.54 -28.29 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]

, 25 UL SUWON Lab Chamber 2 2821 Mar 4 191 16
J4, T

2 m‘_‘\\ 5
. i TR )
L A e L b A A TP e TR

g a I#
A B S

=L B iisbecsr e S P

1 | 3@
MHz
e T ] Tl Dt/ T = Tis Fompalfake Pomilion
Trace Markers
[Face On]
Meter . Corrected . . .
Marker Frf’\(}:ezn)cy Reading Det HF"AZr;éiB:OOD Cable Loss Dlztof;orr Reading ((gBPu&/I;::) M(er)m A(gg;ust)h
(dBuv) dBuv/m
1 66925 20.8 Pk 19.7 1 -40 .6 311 -30.5 0-360
2 1.00277 18.61 Pk 19.8 2 -40 -1.39 276 -28.99 0-360
3 1.40569 19.18 Pk 19.8 2 -40 -.82 24.67 -25.49 0-360
4 2.51555 277 Pk 19.9 3 -40 7.9 29.5 -21.6 0-360
5 4.8718 27.49 Pk 19.8 3 -40 7.59 29.5 -21.91 0-360
6 8.25538 28.85 Pk 19.9 4 -40 9.15 29.5 -20.35 0-360
**7 13.56165 36.88 Pk 20 5 -40 17.38 29.5 -12.12 0-360
[Face Off]
Meter Corrected
Marker Frmfgcy Reading Det HF"/'j"tzei;';m’p Cable Loss D'ztofno" Reading gBPu';/';':n") M(:E)'” /?S(Tg”;;
(dBuv) dBuv/m
8 .63968 20.01 Pk 19.7 1 -40 -19 31.49 -31.68 0-360
9 1.00748 18.86 Pk 19.8 2 -40 -1.14 27.56 -28.7 0-360
10 1.4229 20.32 Pk 19.8 2 -40 .32 24.57 -24.25 0-360
11 2.47785 28.79 Pk 19.9 .3 -40 8.99 29.5 -20.51 0-360
12 4.8341 28.65 Pk 19.8 3 -40 8.75 295 -20.75 0-360
13 8.25538 29 Pk 19.9 4 -40 9.3 29.5 -20.2 0-360
**14 13.56165 33 Pk 20 5 -40 135 295 -16 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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8.1.6. TX SPURIOUS EMISSION 30 TO 1000 MHz
[EUT with passive TAG mode]

ﬁ_,lUL ‘,-JJJ‘_I Lab Chamber 2 - R _ 2621 H‘f = 14:52:8
o dioted Emiss
-
S *
E fJ"WLﬂ T\, 5
ety ¥ \\w
0 e S N, WW
1 5 it W H i | : i
Ja - ) - el - - B B 1888
Freguency (MHz)
BpE WL ke g T e e e e s i R
ﬁ_,lUL ‘,-JJJ‘_I Lab Chamber 2 - R _ _ 2621 H‘f = 14:52:83
o Rodioted Emissions - 3 Meters
4
a
.
25 1
15
Ja - ) - el - - B B 1888
Freguency (MHz)
Trace Markers
Meter Corrected
Marker F’?&‘:fz';cy Reading Det VULB9163_749 Below_1G[dB] Reading g';ku\';'/:l; M(zisg)'" ’?ZD'Z‘“S‘)'“ H(z'n%;“ Polarity
(dBuv) (dBuV/m) 9
1 98.676 48.99 Pk 173 313 34.99 4352 853 0-360 300 H
2 *166.576 47.02 Pk 145 309 30.62 4352 129 0-360 200 H
3 296.944 4251 Pk 19.1 30.3 31.31 46.02 1471 0-360 100 H
4 *38.148 49.41 Pk 18 318 35.61 20 -4.39 0-360 100 v
5 20.67 51.99 Pk 18.8 31.9 38.89 20 11 0-360 100 %
6 *132.335 46.1 Pk 141 312 29 4352 1452 0-360 100 %
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Meter Corrected L . . .
Frm‘i’;w Reading | Det | VULB9163 749 | Below_1G[dB] Reading (QdF‘;Z\L/'/';')‘ M(Z'E';:’)'” ?g:”sl)h H(i'n%;“ Polarity
(dBuv) (dBuVv/m) 9
40.67 49.61 Qp 18.8 -31.9 36.51 40 -3.49 112 100 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-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)
(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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WORST EMISSIONS

1ggUl SIMON Lok AC Shield Room 2821 Mar 12 17:P8:29
h Conducted RFT Usltags
ag i . Project Na:d
96 Client MNome:S
Config:ELT /
. ! o Mode:AC Line
86| i Fet Test by:28BBZ / AC 128 U, 68 Hz

ar
-0
=
F
‘%5,
’t
0
=

bl

gl b

Frequency C(MHz)

Fege CHEz) REUAED Feffittn  Det /iy Hode Semap Ptz ispeiose  Lobsl Fange (i) FEWED Ref/itn  Tet/ing Hode ) Ptz Vaapsiose  Lebal

LINE 1 RESULTS
Trace Markers

Range 1: Phase L1 .15 - 30MHz

) CFR 47 CFR 47
varker | Freduency R'\:ae;ier:g Det lOlgiﬁ—W't CABLELOS C;;;Z?;Zd FCCPART  Margin  FCCPART  Margin
(MHz) (dBuv) EX_L1[dB] S(dB) (dB(uVolts)) 15 %z'a)ss B (dB) 15 CAI?/SS B (dB)
1 174 39.7 Pk 10 2 49.9 64.77 -14.87 - -
2 174 19.21 Av 10 2 29.41 - - 54.77 -25.36
3 222 37.13 Pk 9.8 2 47.13 62.74 -15.61 - -
4 .27 18.32 Av 9.7 2 28.22 - - 51.12 -22.9
5 717 23.6 Pk 9.9 2 33.7 56 -22.3 - -
6 717 6.32 Av 9.9 2 16.42 - - 46 -29.58
7 4.713 23.31 Pk 9.8 3 33.41 56 -22.59 - -
8 4.713 12.56 Av 9.8 3 22.66 - - 46 -23.34
9 8.376 19.12 Pk 9.9 3 29.32 60 -30.68 - -
10 8.4 8.3 Av 9.9 .3 18.5 - - 50 -31.5
11 13.56 34.66 Pk 10 4 45.06 60 -14.94 - -
12 13.56 30.27 Av 10 4 40.67 - - 50 -9.33
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter 101836 Wit CABLELOs  corected  CFRATFCC . in  CFRATFCC  rgin
MHzZ) Reading Det h EX_L1[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
( (dBuV) - (dB(uVolts)) Class B QP Class B AV
13.5602 32.54 Qp 10 4 42.94 60 -17.06 - -

Qp - Quasi-Peak detector
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LINE 2 PLOT

UL SUWON Lak AC

o, Shield Roam
1ag,

Conducted RFI

- Praject No:d78
Client Nome
Config:EUT / ¢
- Mode:AC Line M
eat by:20882 / AC

) Phase N

Its
It
@

Dy

(dBCulo |t

||||['

ALY I
! i ‘Jl {40! i
ANy l_ 1“\\ I W

bt !;" f ‘ﬂ “

Uoltage

2821 Mar 12 17:88: 29

12d V, 6@ Hz

=] 38
Freguency (MHz)
Fanga CHFz) FEU/LEN Faf/fittn  Dat/ing Hode Sucap Ftu  SpeMode Lobal | Foge () i Faf/ittn  Dot/ig Hode Susap Feo ¥ L]
LINE 2 RESULTS
Trace Markers
Range 2: Phase N .15 - 30MHz
Meter Corrected CFR47 CFR47
Frequency A 101836_Wit  CABLELOS i FCC PART Margin FCC PART Margin
Marker (MHz) Reading  Det \ 'py ‘s S(dB) Reading o opcop (dB) 15 Class B (dB)
(dBuV) - (dB(uVolts)) op AV
13 .159 38.93 Pk 9.9 1 48.93 65.52 -16.59 - -
14 .162 21.92 Av 10 1 32.02 - - 55.36 -23.34
15 .204 36.16 Pk 9.9 2 46.26 63.45 -17.19 - -
16 .246 18.83 Av 9.7 2 28.73 - - 51.89 -23.16
17 711 24.93 Pk 9.9 2 35.03 56 -20.97 - -
18 711 16.29 Av 9.9 2 26.39 - - 46 -19.61
19 4.227 26.27 Pk 9.8 3 36.37 56 -19.63 - -
20 4.227 18.08 Av 9.8 3 28.18 - - 46 -17.82
21 8.733 20.9 Pk 9.9 4 31.2 60 -28.8 - -
22 8.742 11.69 Av 9.9 4 21.99 - - 50 -28.01
23 13.56 35.14 Pk 10.1 4 45.64 60 -14.36 - -
24 13.56 30.43 Av 10.1 4 40.93 50 -9.07
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency Met_er 101836_Wit CABLELOS Correc_ted CFR 47 FCC Margin CFR 47 FCC Margin
(MH2) Reading Det h EX_N[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) - (dB(uVolts)) Class B QP Class B AV
13.5593 33.64 Qp 10.1 4 44.14 60 -15.86 - -

Qp - Quasi-Peak detector
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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
;?;v;; 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)
3.86 50 13.559915818 3.962 13.559909004 4.464 13.559902343 4.955 13.559898101 5.268 100
3.86 40 13.559944762 1.827 13.559933533 2.655 13.559925761 3.228 13.559920643 3.606 100
3.86 30 13.559961754 0.574 13.559957951 0.855 13.559953736 1.165 13.559952538 1.254 100
3.86 20 13.559969538 0 13.559966497 0.224 13.559965376 0.307 13.559964025 0.407 100
3.86 10 13.559948241 1571 13.559972576 -0.224 13.559989784 -1.493 13.560004876 -2.606 100
3.86 0 13.560017022 -3.502 13.560025860 -4.154 13.560031938 -4.602 13.560037843 -5.037 100
3.86 -10 13.560045208 -5.580 13.560045322 -5.589 13.560045289 -5.586 13.560045541 -5.605 100
3.86 -20 13.560042296 -5.366 13.560037558 -5.016 13.560033229 -4.697 13.560030735 -4.513 100
3.86 -30 13.560010031 -2.986 13.559997977 -2.097 13.559985274 -1.160 13.559974432 -0.361 100

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

23:’;; 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)
3.86 20 13.559968328 0 13.559965157 0.234 13.559964206 0.304 13.559962975 0.395 100
4.40 20 13.559966370 0.234 13.559965311 0.222 13.559965361 0.308 13.559964196 0.305 100
3.65 20 13.559967243 0.169 13.559966156 0.160 13.559965018 0.244 13.559964188 0.305 100

No non-compliance noted.

END OF TEST REPORT
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