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Reference: Abbreviations (Including words undescribed in thisreport)

A2LA The American Association for Laboratory Accitadion MCS Modulation and Coding Scheme
AC Alternating Current MRA Mutual Recognition Arrangement
AFH Adaptive Frequency Hopping N/A Not Applicable
AM Amplitude Modulation NIST National Institute of Standards and Technology
Amp, AMP Amplifier NS No signal detect.
ANSI American National Standards Institute NSA Natized Site Attenuation
Ant, ANT Antenna NVLAP National Voluntary Laboratory Accreditatiomdgram
AP Access Point OBW Occupied Band Width
ASK Amplitude Shift Keying OFDM Orthogonal Frequency Division Multiplexing
Atten., ATT Attenuator P/M Power meter
AV Average PCB Printed Circuit Board
BPSK Binary Phase-Shift Keying PER Packet Error Rate
BR Bluetooth Basic Rate PHY Physical Layer
BT Bluetooth PK Peak
BT LE Bluetooth Low Energy PN Pseudo random Noise
BW BandWidth PRBS Pseudo-Random Bit Sequence
Cal Int Calibration Interval PSD Power Spectral Density
CCK Complementary Code Keying QAM Quadrature Amplitude Modulation
Ch., CH Channel QP Quasi-Peak
CISPR Comite International Special des Perturbat®adioelectriques QPSK Quadri-Phase Shift Keying
CwW Continuous Wave RBW Resolution Band Width
DBPSK Differential BPSK RDS Radio Data System
DC Direct Current RE Radio Equipment
D-factor Distance factor RF Radio Frequency
DFS Dynamic Frequency Selection RMS Root Mean Square
DQPSK Differential QPSK RSS Radio Standards Specifications
DSSS Direct Sequence Spread Spectrum Rx Receiving
EDR Enhanced Data Rate SA, SIA Spectrum Analyzer
EIRP, e.i.r.p. Equivalent Isotropically Radiatedveo SG Signal Generator
EMC ElectroMagnetic Compatibility SVSWR Site-Voltage Standing Wave Ratio
EMI ElectroMagnetic Interference TR Test Receiver
EN European Norm Tx Transmitting
ERP, e.r.p. Effective Radiated Power VBW Video BandWidth
EU European Union Vert. Vertical
EUT Equipment Under Test WLAN Wireless LAN
Fac. Factor
FCC Federal Communications Commission
FHSS Frequency Hopping Spread Spectrum
FM Frequency Modulation
Freq. Frequency
FSK Frequency Shift Keying
GFSK Gaussian Frequency-Shift Keying
GNSS Global Navigation Satellite System
GPS Global Positioning System
Hori. Horizontal
ICES Interference-Causing Equipment Standard
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engine
IF Intermediate Frequency
ILAC International Laboratory Accreditation Conface
ISED Innovation, Science and Economic Developmentad@a
1ISO International Organization for Standardization
JAB Japan Accreditation Board
LAN Local Area Network
LIMS Laboratory Information Management System
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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SECTION 1: Customer information

Company Nam : Sony Global Manufacturing & Operations Corpora

Addres: : 8-4, Shiomi Kisaraz-shi, Chiba, 29-0834 Japal

Telephone Numb: : +81-43€-37-4704

Contact Persc : Youhei Hisan

The information provided from the customer is difes;

- Applicant, Type of EUT, Model Number of EUT, FGQ on the cover and other relevant pages

- Operating/Test Mode(s) (Mode(s)) on all the ral@vwages

- SECTION 1: Customer information

- SECTION 2: Equipment under test (EUT) other tH@mReceipt Date

- SECTION 4: Operation of EUT during testing

* The laboratory is exempted from liability of atest results affected from the above informatioSH#CTION 2 and 4.

SECTION 2: Equipment under test (EUT)

2.1 Identification of EUT
Type : CONTACTLESS IC CARD READER/WRITE
Model Numbe : RC-S30(
Serial \umbe : Refer to SECTION 4
Rating : DC 5V, 200 m/ (from USB interface
Receipt Dat : July 15, 2021
Country ofMassproductior : Japal
Condition : Engineering prototype
(Not for Sale: This sample is equivalent to n-produced items
Modification : No Modification by the test I
2.2 Product Description

Model: RC-S30( (referred to as the EUT in this report) ICONTACTLESS IC CARD READER/WRITE.

Radio Specification

Radio Typ! : Transceive

Frequency of Operatit : 13.56 MH:

Modulatior : ASK

Antenna typ : Loop Coi

Antenna Gai : -56.5 dB

Clock frequency (Maximun : 27.12 MH:

Operating Temperatu : +5deg. C. to 35deg. (
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401



Test report No. : 13910520S-F-R1

Page : 6 of 35
Issued date : September 17, 2021
FCCID : AKBRCS300

SECTION 3: Test specification, procedures & results

31 Test Specification
Test Specification : FCC Part 15 Subpart C
FCC Part 15 final revised on May 3, 2021 ieffective July 2, 20z
Title : FCC 47CFR Part15 Radio Frequency Device Subpantéhtional Radiators

Section 15.207 Conducted limits
Section 15.22 Operation within the band 13.1-14.010 MHz

* Also the EUT complies with FCC Part 15 Subpart B.
* The customer has declared that the EUT has cesmplith FCC Part 15 Subpart B as SDoC.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
ANSI C63.10:2013 5.4 dB,
.. |6 Standard test methods |Section 15.207 0.15000 MHz, | Complied
Conducted Emission -
_______________________________________________________ QP, L1, a)
<ISED>RSGen 8.i <ISED>RS¢Gen 8. with Tag(Type-F
ANSI C63.10:2013 5268 dB
ic Fi 6 Standard test methods i . ' i
Electric Field StrerTgth Section 15.225(a) 13.5599 MHz, Complied Radiated
of Fundamental Emissioo.________________________ |\ o ___ QP, 0 deg. b)
<ISED> RS-Gen 6.4, 6.1 |[<ISED>RS$210 B.¢ '
ANSI C63.10:2013 33.88 dB
6 Standard test methods |[Section 15.225(b . J i
Spectrum Mask ection (b)c) 13.5530 MHz, Complied Radiated
_______________________________________________________ b)
QP, 0 deg.
<ISED>RS:Gen 6.4, 6.1 |<ISED> RS!-210 B.t
ANSI C63.10:2013
6 Standard test methods |Section15.215 i
20 dB Bandwidth ection © See data Co“;;’"ed Radiated
<ISED>- <ISED>-
ANSI C63.10:2013 .
- Section 15.209 3.69 dB .
6 Standard test methods '
Electric .Fleld Str.en.gth Section 15.225 (d) 122.040 MHz, Complied# Radiated
of Spurious Emission |-l Horizontal, QP d)
<ISED>RS:Gen 6.4, 6.1 |<ISED>RS{210B.6 '
ANSI C63.10:2013
6 Standard test methods |Section 15.225 i
Frequency Tolerance ection © See data Con;;;lled Radiated
<ISED>RS&Gen 6.11, 8.1 |<ISED> RS-210 B.t
Note: UL Japan, Inc.’s EMI Work Procedures No. 18-#/0420 and 13-EM-W0422
a) Refer to APPENDIX 1 (data of Conducted Emission)
b) Refer to APPENDIX 1 (data of Electric Field Styémof Fundamental Emission)
c) Refer to APPENDIX 1 (data of 20 dB Bandwidth and®®ccupied Bandwidth)
d) Refer to APPENDIX 1 (data of Electric Field Sigémof Spurious Emission)
€) Refer to APPENDIX 1 (data (Frequency Toleran)
Symbols:
Complied The data of this test item has enough imangpre than the measurement uncertainty.
Complied? The datzof this teslitem meets the limits unless the measurel uncertainty is taken intconsideratior

FCC Part 15.31 (€)

The stable voltage was supplied by the end proghath was required to have a power supply regulator
Therefore, the EUT complies with the requirement.

However, the supply voltage was varied and test®&® & and 110 % of the nominal rated supply vatdgring
frequency tolerance test according to Section Bfe?2since EUT cannot operated by at 110 % ohtainal rated
voltage (the EUT will be damaged if a voltage 00 24 rated voltage is supplied).

FCC Part 15.203 Antenna reguir ement
It is impossible for end users to replace the amdebecause it is printed pattern circuit on theuif board. Therefore the
equipment complies with the requirement of 15.203.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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33 Addition to standard
Item Test Procedure Specification Worst margin | Results | Remarks
99 % Occupied - :
Band Width <ISED>RSS-Gen 6.7 |- N/A ) Radiated

Note: UL Japan, Inc.’s EMI Work Procedures No. 18-#/0420 and 13-EM-W0422.
¢) Refer to APPENDIX 1 (data 20 dB Bandwidth and 99% Occupied Bandw)

Other than above, no addition, exclusion nor devidhas been made from the standard.

34 Uncertainty

There is no applicable rule of uncertainty in uiplied standard. Therefore, the following resattsderived depending on whether
or not laboratory uncertainty is applied.

The following uncertainties have been calculatepravide a confidence level of 95% using a coverfageork = 2.

Shonan EMC Lab.

SAC=Semi-Anechoic Chamber

SR= Shielded Room is applied besides radiated eomiss

Item Frequency range Uncertainty (+/-)
No.1 SAC/SR No.2 SAC/SR No.3 SAC/SR No. 4,8,6R
Conducted emission (AC Mains) LISN 150 kHz-30 MHz 28 2.6 dB 2.56dB 2.9dB

Radiated emission 9 kHz-30 MHZ 3.0dB 2.7 dB 2.7 dB -
(Measurement distance: 3 m) 30 MHz-200 MHz 4.6 dB dB6 4.6 dB -

200 MHz-1 GHz 6.0 dB 6.0 dB 6.0 dB -

1 GHz-6 GHz 4.8 dB 4.8 dB 4.8 dB -

6 GHz-18 GHz 5.4 dB 5.4 dB 5.4 dB -

18 GHz-40 GHz 5.3 dB 5.3 dB 5.3 dB -

Radiated emission 1 GHz-18 GHz 5.7 dB 5.7 dB 5.7 dB -
(Measurement distance: 1 m) 18 GHz-40 GHz 5.6 dB B6 d 5.6 dB -

Antenna terminal test Uncertainty (+/-
Power Measurement above 1 GHz (Average Detectorlyl-BB 1.4 dB
Power Measurement above 1 GHz (Peak Detector)_SBM-0 1.6 dB
Power Measurement above 1 GHz (Average DetectorM-8F 0.89 dB
Power Measurement above 1 GHz (Peak Detector)_SFM-0 1.2 dB
Power Measurement above 1 GHz (Average Detector)-3B 0.91 dB
Power Measurement above 1 GHz (Peak Detector)_SBM-1 1.2 dB
Spurious emission (Conducted) below 1GHz 0.87 dB
Spurious emission (Conducted) 1 GHz-3 GHz 0.96 dB
Spurious emission (Conducted) 3 GHz-18 GHz 3.0dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.6 dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.2 dB
Bandwidth Measurement 0.012 %
Duty cycle and Time Measurement 0.27 %
Temperature_SCH-01 0.87 deg.C.
Humidity_SCH-01 4.3 %
Temperature_SCH-02 2.0 deg.C.
Humidity _SCH-02 6.6 %
Voltage 0.86 %
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Test Location

UL Japan, Inc. Shonan EMC Lab.
1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ken2%20 JAPAN
Telephone: +81 463 50 6400, Facsimile: +81 4634116

A2LA Certificate Number: 1266.03
(FCC test firm registration number: 626366, ISBD tompany number: 2973D / CAB identifier: JP0001)

. Ic . . Width x Depth x | Size of reference ground plane Maxdmum

Testsite Registration Height (m) (m) / horizontal conductin Ianemeasureme
Number 9 9p nt distance

No.1 Semi- 2973D-1 20.6 x11.3x7.65 20.6x11.3 10 m

anechoic chamber

No.2 Semi- 2973D-2 20.6 x11.3x7.65 20.6 x11.3 10 m

anechoic chamber

No.3 Semi- 2973D-3 12.7x7.7x5.35| 12.7x7.7 5m

anechoic chamber

No.4 Semi- - 8.1x5.1x3.55 | 8.1x5.1 -

anechoic chamber

No.1 Shielded room - 6.8x4.1x2.7 6.8 x4.1 -

No.2 Shielded room - 6.8 x4.1x2.7 6.8 x4.1 -

No.3 Shielded room - 6.3x4.7x2.7 6.3 x4.7 -

No.4 Shielded room - 4.4 x4.7x2.7 4.4 x4.7 -

No.5 Shielded room - 7.8x6.4x2.7 7.8x6.4 -

No.6 Shielded room - 7.8x6.4x2.7 7.8x6.4 -

No.8 Shielded room - 3.45x55x2.4 3.45x5.5 -

No.1 Measuremen
room

2.55x4.1x2.5

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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SECTION 4: Operation of EUT during testing

41 Operating M ode(s)

The EUT exercise program used during testing wagyded to exercise the various system componersrianner simlar
to typical use.

The mode is used :

Mode Operating mode Tested frequency

All items except for frequency tolerance, with NFC Communicatio 13.56 MH:

All items except fofrequency tolerance, without 1 NFC Transmittin 13.56 MH:

Frequency tolerance NFC Transmitting 13.56 MHz
(Unmodulatec

The EUT was operated in a manner similar to typisa during the tests.

* EUT was set by the software as follows;

Software: RC-S300P_FW_Release FO0C.hex VersighQ8l7 SKZ3
(Date: 2021.6.17, Storage location: EUT storage)

Power setting: Fixed

*This setting of software is the worst case.

Any conditions under the normal use do not exchedtbndition of setting.

In addition, end users cannot change the settihtieemutput power of the prodi.

* After the comparison of the test data betweemwiag and without Tag, the tests were performet thi¢ worst case.
This setting under the worst case.
Any conditions under the normal use do not exdkeedtondition of setting.
In addition, end users cannot change the settiitftee output power of the product.

The carrier level and noise levels were confirmétth wnd without Tag, and the test was mode withcthredition that has
the maximum noise.

Combinations of the worst case:

Conducted emission

Radiated emission

Radiated emission

Radiated emission

(carrier (below 30 MHz (above 30 MHz
with tag without tag with tag with tag
(type F (type F (typeF) (type B

Justification: The system was configured in typieehion (as a user would normally use it) foritegst

Frequency Toleranc
Temperatur
Voltage

5deg.C to+35deg. C
Normal Voltage DC 5 V
Maximum Voltage DC 5.5V (DC 5V +10 %)
(the EUT will be damaged if a voltage of 115 %ecavoltage is supplied)
Minimum Voltage DC4.2tV (DC5V -15 %
*This EUT provides stable volta constantly to RIPar regardless of input volta

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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4.2 Configuration and peripherals

(for Conducted emissions te

BorCor Dor E

3 1
G F —- A:EUT

AC12CV /60 Hz

(for Radiated emissions te BorCorDorE
3
G |emnse— F |1 a AEUT
4

AC10CV /60 Hz

(for Frequency Tolera3nce te BorCorDorE
H— F

A: EUT

Bl: Ferrite Core (1 turn)
(ZCAT203E-0930

5 m: Ferrite Core (1 turn)
(ZCAT173(-0730

g: Ferrite Core (1 turn)

6 (ZCAT1325-0530
AC10CV /50 Hz
W : StandarcFerrite Con

AC10CV /50 H:z

* Cabling and setup(s) were taken into considenadind test data was taken under worse case carglitio
* The ferrite core attached to DC cable is not usexdduce the noise from the EUT. Therefore, do&ts not affect the
emission level of the EUT.

*As a result of comparing AC 120 V and AC 240 \pat-check, conducted emission test was performédAZ 120 V
of the worst voltage as representative.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Description of EUT and Support equipment
No. | Item M odel humber Serial number M anufacturer Remarks
A CONTACTLESS IC CARD | RC-S300 9990052 *2) Son EUT
READER/WRITER 999005 *1) y
B IC Carc - - - type-F *2)
C IC Carc - - - type-A
D IC Carc - - - type-B
E IC Carc - - - type-V
F Laptop P( VGN-G1 JOO1YGP! Sony -
147774951 -
G AC Adapter PCGA-AC16V6 079551 Sony
VGP-AC16V8 147886061 -
H AC Adapter 000051 Sony
| DC power supply PW16-5ADPS 19100034 TEXIO -
*1) Used for Conducted emissions test (Antenna iteaited)
*2) RC-S300 is used with type-F (FeliCa), type-#pé-B, type-V.
List of cables used
No. | Cablename Length (m) Shield Remarks
Cable Connector
1 USB 0.7 Shieldet Shielde: -
2 USB 2.0 Shieldet Shielde: -
3 DC 1.€ Unshielde: Unshielde -
4 |Ac 8_‘523) Unshielded Unshielded -
5 DC 0.8 Unshieldei Unshielde: -
6 AC 2.0 Unshieldei Unshielde: -

*3) Used for Conducted emission test

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a urethane platform of nomired,s1.0 m by 1.5 m, raised 0.8 m above the conuyigiiound plane.
The rear of tabletop was located 40 cm to the s@rtionducting plane. The rear of EUT, includingipieerals aligned and
flushed with rear of tabletop. All other surfacdédabletop were at least 80 cm from any other gdaehconducting
surface. EUT was located 80 cm from a Line Imped&tabilization Network (LISN)Artificial mains Network (AMN)
and excess AC cable was bundled in center.

I/0 cables that were connected to the peripherate wundled in center. They were folded back artth forming a
bundle 30 cm to 40 cm long and were hanged atabeight to the ground plane. All unused 50 ohmmeators of the
LISN (AMN) were resistivity terminated in 50 ohm @i not connected to the measuring equipment.

The AC Mains Terminal Continuous disturbance Vadtags been measured with the EUT via AC adapteCah a
Shielded room.

The EUT via AC adapter of PC was connected to &NL(SVIN).

An overview sweep with peak detection has beeropmed.

[Test Setup]
EUT + AC adapte
L .
Attenuato
Test_
receiver ] LISN

Ground plane

The test results and limit are rounded off to oeeimhal place, so some differences might be observed

Detector : QP and CISPR AV
M easurement range :0.15MHz-30MHz
Test data : APPENDI X

Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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SECTION 6: Radiated emission (Fundamental, Spurious Emission and Spectrum M ask)

Test Procedure

EUT was placed on a urethane platform of nomirmd,sl.0 m by 2.0 m, raised 0.8 m above the conmuyigtiound plane.
The Radiated Electric Field Strength has been nmedsn a Semi Anechoic Chamber with a ground plane.

Frequency: From 9 kHz to 30 MHz
The EUT was rotated a full revolution in order ttain the maximum value of the electric field irgiyp.
The measurements were performed for vertical prdéidn (antenna angle: 0 deg., 45 deg., 90 ded.135 deg.)
and horizontal polarization.
*Refer to Figure 1 about Direction of the Loop Amba.

Frequency: From 30 MHz to 1 GHz
The measuring antenna height varied between 1 améidd EUT was rotated a full revolution in ordeobtain the
maximum value of the electric field intensity.
The measurements were performed for both vertindlrerizontal antenna polarization.

Measurements were performed with QP, PK, and A¥det.
The radiated emission measurements were madelvetfoliowing detector function of the test receiver

Test Antennas ar e used as below;

Frequenc Below 30 MH: 30 MHz to 200 MH | 200MHz to 1 GH:
Antenna Typ Loop Biconica Logperiodic
Frequency From 9 kHz | From 90 kHz| From 150 kHz | From 490 kHz| From 30 MHz

to 90 kHz to 110 kHz to 490 kHz to 30 MHz to 1 GHz

and
From 110 kHZ

to 150 kH:
Instrument use Test Receive
Detector PK/AV QF PK/AV QF QF
IF Bandwidtt 200 H: 200 H: 9 kHz 9 kHz 120 kH:
Test Distanc 3 m*1) 3 m*1) 3 m*1) 3 m*2) 3

*1) Distance Factor: 40 x log (3 m / 300 m) =-80 dB
*2) Distance Factor: 40 x log (3 m /30 m) = -40 dB

Although these tests were performed other than fipkhtest site, adequate comparison measuremesres confirmed
against 30 m open field test site. Therefore sigffictests were made to demonstrate that the atteensite produces
results that correlate with the ones of tests nia@d® open field based on KDB 414788.

These tests were performed in semi anechoic chamberefore the measured level of emissions mayidteer than if
measurements were made without a ground plane.
However test results were confirmed to pass agatasdard limit.

The limits in CFR 47, Part 15, Subpart C, paragrepl209(a), are identical to those in RSS-Gen@e@i9, Table 6,
since the measurements are performed in terms gfiatia field strength and converted to electritfigrength levels (as
reported in the table) using the free space impsglah377 Ohmes. For example, the measuremeraggidncy 9 kHz
resulted in a level of 45.5 dBuV/m, which is equérd to 45.5 - 51.5 = -6.0 dBuA/m, which has thmeanargin, 3 dB, to
the corresponding RSS-Gen Table 6 limit as it bakbt209(a) limit.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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[Test Setup]
Below 1 GH.
Test Distance: 3 m
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)

Attenuator

Test

Receiver

3m

x : Center of turn table

Figure 1: Direction of the Loop Antenna
Side View (Vertical)

EUT >

Top View (Horizontal)

EUT >

Antenna was not rotated.

Top View (Vertical)

EUT >

Front side: 0 deg.
Forward direction: clockwise

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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The carrier level and noise levels were confirmieglagh position of X, Y and Z axes of EUT to sespbsition of
maximum noise, and the test was made at the pogitat has the maximum noise.

Combinations of the worst case

Frequency Below 30 MHz Above 30 MHz
Antenna
polarization
Module Horizonta Z Y
Vertical Y4 Y

The test results and limit are rounded off to oeeimlal place, so some differences might be observed

M easur ement range :9kHz-1GHz
Test data : APPENDIX 1
Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN

Telephone
Facsimile

: +81 463 50 6400
1 +81 463 50 6401
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SECTION 7: Other test

Test Span RBW VBW Sweep Detector Trace Instrument used
20 dB Bandwidt | 100 kH: 1kHz 3 kHz Auto Peal Max Holo Spectrum Analyze
99 % Occupied | Enough width to display| 1to 5 % Three times| Auto Peak *1) Max Hold | Spectrum Analyzer
Bandwidth emission skirts of OBW of RBW *1)
Frequency - - - - - - Frequency counter
Toleranci

*1) The measurement was performed with Peak detddtax Hold since the duty cycle was not 100 %.
Peak hold was applied asorst-case measureme

Test data : APPENDIX 1
Test result : Pass
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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APPENDIX 1: Test dat

a

Remarks

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

1 with Tag(Type-F)

Limit :  FCC_Part 15 Subpart C(15.207)

Mode

Power
Temp./Humi.

Engineer

UL Japan,Inc. Shonan EMC Lab. No.2 Shielded Room

Date : 2021/08/15

1 NFC Communication

: DC 5.0 V (PC input: AC 120 V / 60 Hz)
: 24 deg.C / 59 %RH

: Yosuke Murakami

80 — Limiti(QP)
—— Limit2(AV)
70 —— N (PK)
- Q)ﬁ N (QP/AV)
P — _— & ——— L1 (PK)
\ QX LL@P/AY)
— |
>
2 It A A
h=A
P
>
S
>
E
20 | /’\
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
Freq. C.Fac
No. QP AV) @Py | <AV) @Py | <AVY | @P) | <AV Phase [ Comment
[MHz] [dBuv] | [dBuV] [ [dB] | [dBuV]| [dBuV] [ [dBuV] [ [dBuV]| [dB] [aB]
1 0.15000]  47.50| 31.60| 1245 59.95[ 4405] 66.00| 56.00 60 1.9 N
2| 015924 4550| 3040 1245 4285 6550 5550 7.5 126 N
3| 031831 2870 1470| 1246 27.16| 5975 49.75 18.5) 225 N
4 466499 2440 880 12.80 2160 56.00( 46.00 18.8] 244 N
5 500000 2560 1040| 12.83 2323 56.00[ 46.00 17.5) 221 N
6| 678615 2450 690 12.93 19.83]  60.00] 50.00 22.5 30.1 N
7| 1356000 46.00( 46.00| 13.33 59.33|  60.00f 50.00 0.6 -9.4 N Reference data
8| 27.12000[ 1850 1380 14.23 28.03| 60.00f 50.00 272 21.9 N
9] 0.15000 48.10( 30.40| 1247 4287 66.00| 56.00 54 131 Lt
10 0.16913] 47.10| 3200 1247 4447| 6551|6551 59 110of U
" 0.32039] 30.10| 16.60| 1248 2808| 59.70| 49.70 17.1 216 U
12| 467781 2540 890 12.78 21.68|  56.00| 46.00 17.8] 243 U
13[ 5000001 2590| 10.70| 1281 2351 56.00 46.00 17.2] 224 U
14 6.78603]  24.70 7.10]  12.90 2000 60.00f 50.00 224 3001 U
15[ 13560001 46.90| 47.00[ 13.19 60.19]  60.00 50.00 0.1 -102] U Reference data
16[ 27120001 19.20| 14.40| 1384 2824 60.00| 50.00 269 217

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN(AMN)+Cable+ATT)[dB]

LISN(AMN) : SLS-03

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.2 Shielded Room
Date : 2021/08/15

Mode : NFC Communication
Power : DC5.0V (PCinput: AC 120 V / 60 Hz)
Temp./Humi. : 24 deg.C/ 59 %RH
Remarks : without Tag(Type-F), antenna terminated
Limit :  FCC_Part 15 Subpart C(15.207)
Engineer : Yosuke Murakami
80 ——— Limit1(QP)
——— Limit2(AV)
70 N (PK)
—_ QX N(Qp/AV)
60 T — LK)
~— (X L1(Qr/A)
i~ 50
E 40 -
h= f
& 40
k]
>
& 30 | |
20 >ﬁ
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Frea. Reading CFa Results Limit Margin
No. QP> <AV @Ry | <AV) @Ry | <AV) QP | <AV) Phase | Comment
[MHz] [dBuV] | [dBuV] | [dB) | [dBuV] | [dBuV] | [dBuV] | [BuV]| [dB] [dB]
1] 13.56000 17.80 9901 1333] 31.13] 2323 ¢60.00| 50.00 288 26.7 N
2| 1356000 17.60 9.90| 1319 30.79| 2309 60.00| 50.00 292 2691 U

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN(AMN)+Cable+ATT)[dB]
LISN(AMN) : SLS-03

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Data of Electric field strength of Fundamental emission and Spurious emission within the band

Report Nc 13910520-F-R1

Test plac Shonan EMC Lal

Semi Anechoic Chamb No.3

Date July 20, 202

Temperature / Humidi 24 deg. C /56 % RF

Enginee Kenichi Adach

Mode NFC transmittin (without tag

NFC type F (Felica) (worst axis: H: Z, V: Z), Vexdi polarization
(antenna angle): worst case O (

Fundamental emission

No. FREQ Test Receiver | Antenng  Loss AMP| Distance RESULT LIMIT MARGIN
Reading Factor GAIN | factor (30m)
Hor Ver Hor Ver Hor Ver

[MHz] | [dBuV] |[dBuV] | [dB/m] | [dB] [dB] [dB] |[dBuV/m] |[dBuV/m] | [dBuV/m] | [dB] [dB]
1 13.5599| 66.87 76.44 20.59 6.39 32.19 -40.p0 21.65 31.p2 9 83| 62.25 52.68

Calculation:Result{[dBuV/m]=Reading[dBuV]+Ant.Fac[tB]+Loss(Cable+ATT)[dB]-Gain(AMP)[dB]+Distance facfdB]

Distance factor: 40 x log (3 [m]/30 [m]) = -40 dB

Limits (30 m)

+13.553 MHz to 13.567 MHz : 83.9 dBuV/m (FCC 15.295(RSS-210 B.6(a) (more stricter limit))

Spurious emission within the band

No. FREQ Test Receiver | Antenng  Loss AMP| Distance RESULT LIMIT MARGIN
Reading Factor GAIN | factor (30m)
Hor Ver Hor Ver Hor Ver
[MHz] | [dBuV] | [dBuV] [ [dB/m] [dB] [dB] [dB] |[[dBuV/m] |[dBuV/m] | [dBuV/m] | [dB] [dB]
1 12.6600 30.26 30.36] 20.5( 6.34 32.19 -40.p0 -15.07 -1497 95 2 | 4457 44.47
2 13.110¢ 30.32 30.38| 20.54 6.37% 32.19 -40p0 -14.96 -1400 95 2 | 44.46 44.40
3 13.3471 30.89 35.54] 20.5¢ 6.37% 32.19 -40.p0 -14.37 -9.12 .5 40| 54.87 50.22
4 13.410¢ 30.36 30.45] 20.57 6.37% 32.19 -40.p0 -14.89 -14180 0.5 4 | 55.39 55.30
5 13.553¢ 51.66 61.74 20.54 6.39 32.19 -40.p0 6.44 16.p2 50(4 43.96 33.88
6 13.567¢ 51.08 61.10, 20.54 6.39 32.19 -40.p0 5.86 15.88 50(4 44.54 34.52
7 13.710¢9 30.42 30.49 20.6( 6.39 32.19 -40p0 -14.79 -14572 0.5 4 | 55.29 55.22
8 13.771% 30.86 33.85] 20.6] 6.39 32.19 -40p0 -14.34 -1185 054 | 54.84 51.85
9 14.010¢ 30.40 30.36] 20.63 6.39 32.19 -40.p0 -14.78 -14182 952 | 44.28 44.32
10 14.4600 30.34 30.34] 20.53 6.39 32.19 -40p0 -14.94 -14]94 29.5 44.44 44.44

Calculation:Result[dBuV/m]=Reading[dBuV]+Ant.Fac[dB]+Loss(Cable+ATT)[dB]-Gain(AMP)[dB]+Distance facfdB]

Outside filed strength frequencies

-Fcx7 kHz: 13.553 MHz to 13.567 MHz

+Fc+150 kHz: 13.410 MHz to 13.710 MHz

-Fc+450 kHz: 13.110 MHz to 14.010 MHz
Fc =13.56 MHz

Limits (30 m)

-13.410 MHz to 13.553 MHz and 13.567 MHz to 13.7182\ 50.4 dBuV/m (FCC 15.225(b) / RSS-210 B.6(b)(enstricter limit))
+13.110 MHz to 13.410 MHz and 13.710 MHz to 14.0182 40.5 dBuV/m (FCC 15.225(c) / RSS-210 B.6(c))

‘Below 13.110 MHz and Above 14.010 MHz : 29.5 dBu\(fCC 15.225(d)and FCC 15.209 / RSS-210 B.6(d)R®&8-Gen 8.9)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Data of Electric field strength of Fundamental emission and Spurious emission within the band

Report Nc 13910520-F-R1

Test plac Shonan EMC Lal
SemiAnechoic Chamb No.Z

Date July 20, 202

Temperature / Humidi 24 deg. C /56 % RF

Enginee Kenichi Adach

Mode NFC communication (with tay

NFC type F (Felica) (worst axis: H: Z, V: Z), Vexdi polarization
(antenna angle): worst case O (

Fundamental emission

No. FREQ Test Receiver | Antenn Loss AMP] Distance] RESULT LIMIT MARGIN
Reading Factor GAIN | factor (30m)
Hor Ver Hor Ver Hor Ver

[MHz] | [dBuV] | [dBuV] | [dB/m] | [dB] [dB] [dB] |[dBuV/m] |[dBuV/m] | [dBuV/m] | [dB] [dB]
1 13.5599| 60.33 69.45 20.59 6.39 32.19 -40.p0 15.11 24.p3 9 83| 68.79 59.67

Calculation:Result[dBuV/m]=Reading[dBuV]+Ant.Fac[dB]+Loss(Cable+ATT)[dB]-Gain(AMP)[dB]+Distance facfdB]

Distance factor: 40 x log (3 [m]/30 [m]) = -40 dB

Limits (30 m)

+13.553 MHz to 13.567 MHz : 83.9 dBuV/m (FCC 15.295(RSS-210 B.6(a) (more stricter limit))

Spurious emission within the band

No. FREQ Test Receiver | Antenn Loss AMP] Distance] RESULT LIMIT MARGIN
Reading Factor GAIN | factor (30m)
Hor Ver Hor Ver Hor Ver
[MHz] | [dBuV] | [dBuV] | [dB/m] [dB] [dB] [dB] [[dBuV/m] |[dBuV/m] | [dBuV/m] [dB] [dB]
1 12.6600 30.30 30.32 20.5( 6.34 32.19 -40.p0 -15.03 -15001 9.5 2 | 4453 4451
2 13.110¢ 30.42 30.48 20.54 6.37 32.19  -40.p0 -14.86 -1480 9.5 2 | 44.36 44.30
3 13.3464 34.68 42.45] 20.54 6.37 32.19  -40.p0 -10.58 -2.81 .5 40| 51.08 43.31
4 13.410¢ 30.58 33.96 20.57 6.37 32.19 -40.p0 -14.67 -11pP9 0.5 4 | 55.17 51.79
5 13.5530 46.12 55.22 20.59 6.39 32.19 -40.p0 0.90 10.p0 50]4 49.50 40.40
6 13.567¢ 45.54 54.48 20.59 6.39 32.19 -40.p0 0.32 9.26 5044 0.085| 41.14
7 13.710¢ 30.46 32.24 20.6( 6.39 32.19  -40.p0 -14.Y5 -1297 0.5 4 | 55.25 53.47
8 13.771¢ 32.64 39.98 20.61 6.39 32.19  -40.p0 -12.56 -5.22 .5 40| 53.06 45.72
9 14.010¢ 30.38 30.35 20.6 6.39 32.19 -40.p0 -14.80 -14883 9.5 2| 44.30 44.33
10 14.4600 30.30 30.29 20.5% 6.39 32.19 -40p0 -14.98 -14199 29.5 44.48 44.49

Calculation:Result{[dBuV/m]=Reading[dBuV]+Ant.Fac[tB8]+Loss(Cable+ATT)[dB]-Gain(AMP)[dB]+Distance facfdB]

Outside filed strength frequencies

-Fcx7 kHz: 13.553 MHz to 13.567 MHz

-Fc+150 kHz: 13.410 MHz to 13.710 MHz

-Fc+450 kHz: 13.110 MHz to 14.010 MHz
Fc =13.56 MHz

Limits (30 m)

-13.410 MHz to 13.553 MHz and 13.567 MHz to 13.718M 50.4 dBuV/m (FCC 15.225(b) / RSS-210 B.6(b)(enstricter limit))
-13.110 MHz to 13.410 MHz and 13.710 MHz to 14.0182\ 40.5 dBuV/m (FCC 15.225(c) / RSS-210 B.6(c))

‘Below 13.110 MHz and Above 14.010 MHz : 29.5 dBuMFEC 15.225(d)and FCC 15.209 / RSS-210 B.6(d)R@&8-Gen 8.9)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Report Nc

Test plac

Semi Anechoic C
Date

hamb

Temperature / Humidi

Radiated Spurious emission

13910520-F-R1
Shonan EMC Lal
No.z

July 16, 202!

24 deg. C 59 % RH

No.z
July 20,2021
24 deg. C /56 % RF

Enginee Hiromasa Sai Kenichi Adach
Mode NFC communication (with tay

[below 30 MHZz]:NFC type F (Felica) (worst axis: H:V: Z), Vertical
polarization (antenna angle): worst case 0 deg.
[above 30 MHZz]NFC typeB (worst axis: HY, V:Y)

Polarity|] Frequency] Detectpr Readirlg Ant.Hac.  Lops Gdin tabie Facto Result Limit Margini Heigﬂt Anglle Remark

[MHZ] [dBuv] | [dB/m] | [dB] [dB] [dB] [dBuv/m] [[dBuv/m] | [dB] [cm] | [deg]

Hori. 27.120| QP 3356 21.40 6.62 32118 -40]00 -1(.40 2b.50 9049 - 7]* Limit: 30 m

Hori. 94.919| QP 53.99 9.0 745 3213 0.00 38.50 43.5( 5.0 341 3-

Hori. 122.0400 QP 51.3p 13.49 7.27 3211 0.00 39.81 43.5(] 3.69 155 q

Hori. 149.160| QP 4445 14748 7.76  32p9 0.00 34.90 43.50 8.6 214 202

Hori. 203.399 QP 48.88 11.49 8.03 3205 0.00 36.55 43.5( 6.9 165 211

Hori. 461.038 QP 433p 1645 9.34 31p3 0.00 37.62 46.04 8.3 100 174

Hori. 586.299 QP 39.9p 18.90 9.4 312 0.00 36.78 46.00 9.22 143 217

Hori. 604.516 QP 409p 1998 991 3190 0.00 38.51 46.04 7.49 143 217

Vert. 27.120, QP 3054 21.40 6.62 3218 -40100 -13.42 2p.50 9242 - 9| * Limit: 30 m

Vert. 94.919 QP 53.0f 919 745 32413 0.00 37.58 43.5( 5.92 100 107 -

Vert. 122.040 QP 50.9B 13.39 7.97 32[11 0.00 39.43 43.5( 4.01 100 117

Vert. 149.16(0 QP 4126 1448 7.76 3209 0.00 31.69 43.5( 11.81 100 0

Vert. 203.399 QP 44.4p  11.49 8.03 3205 0.00 32.12 43.5( 11.38 100 0

Vert. 605.366/QP 3758 19.6 9.91 31.90 0.00 35.19 46.00 10.81 100 159

Result = Reading + Ant Factor + Loss (Cable+ATAF(above 30MHz)) - Gain(Amprifier) + Distance factor(below 30Hz)
* Other frequency noises omitted in this reporteveot seen or have enough margin (more than 20 dB).
* Carrier level (Result at 3 m): Hor= 61.7 dBuV/ier=71.2 dBuV/m

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Radiated Emission Plot data, Wor st case

Report Nc 13910520-F-R1

Test plac Shonan EMC Lal

Semi Anechoic Chamb No.2 No.2

Date July 16, 202! July 20, 202
Temperature / Humidi 24deqg. C59% RH  24deg. C /56 % RF
Enginee Hiromasa Sat Kenichi Adach
Mode NFC communication (with tay

[below 30 MHZz]:NFC type F (Felica) (worst axis: H;:V: Z), Vertical
polarization (antenna angle): worst case 0 deg.
[above 30 MHZz]NFC typeB (worst axis: HY, V:Y)

Spurious emission plot
9
80
70 <
60
50 <
= 40
c I W‘&QO cQ
; 30 K ~J —— QP,AV Limit
& 20 PK Limit
k=3
+— 10 O Hori./QP,AV
§ 0 O Hori./PK
X -10 ) X Vert/QP,AV
-20 X Vert./PK
-30
-40
-50
-60
0.001 0.01 0.1 1 10 100 1000
Frequency [MHz]
Within band plot
9
80 u
70
60
- l l
= 40
£
S 2
& 20
S, xX QP Limit
= 10
= @ o #NIA
n 0
& 0 X #NIA
® O ® g O ®
-20
-30
-40
-50
-60
13 132 134 136 138 14
Frequency [MHz]

*These plots data contains sufficient number toastiee trend of characteristic features for EUT.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400
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20 dB Bandwidth and 99 % Occupied Bandwidth

Report Nc 13910520-F-R1
Test plac Shona EMC Lab
Shielded roor No.t
Date July 20, 202
Temperature / Humidi 23 deg. C 143 % RF
Enginee Yosuke Murakan
Mode NFC communication tyg-A
FREC 20 dB Bandwidt | 99 % Occupied Bandwid
[MHZ] [kHZz] [kHZz]
13.5¢ 5.1¢€ 15.23
# Agilent R T
Ref 18 dBm Atten 20 dB
#Peak
Loy
18
dB/ R OC Coupled
o/’/ \‘\\o
kk“"—‘,..
Iy e "
LaAw
ML S2
Center 13.560 009 MHz Span 1088 kHz
#Res BH 1 kHz VBH 3 kHz Sweep 96 ms (3001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
15.2255 kHz * dB -20.00 dB

Transmit Freq Error  689.498 Hz
% dB Bandwidth 5.159 kHz

*Since the transmitter signal is CW-like it is inagtical to use a RBW setting of 1 — 5% of the emrsbandwidth since
the emission bandwidth will be proportional to RBW.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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20 dB Bandwidth and 99 % Occupied Bandwidth

Report Nc 13910520-F-R1
Test plac Shonan EMC Lal
Shielded roor No.t
Date July 20, 202
Temperature / Humidi 23 deg. C 143 % RF
Enginee Yosuke Murakan
Mode NFC communication tyg-B
FREC 20 dB Bandwidt | 99 % Occupied Bandwid
[MHZ] [kHZz] [kHZz]
13.5¢ 3.01 2.99
% Agilent R T
Ref 18 dBm Atten 20 dB
#Peak
Loy
18
dB/ i DC Caupled
>¢%e
AT
A I T NI
" TV T Y TV
LaAw
ML S2
Center 13.560 009 MHz Span 1088 kHz
#Res BH 1 kHz VBH 3 kHz Sweep 96 ms (3001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
2.9893 kHz ® dB -20.80 dB

Transmit Freq Error  -75.399 Hz
% dB Bandwidth 3813 kHz

*Since the transmitter signal is CW-like it is inagtical to use a RBW setting of 1 — 5% of the emrsbandwidth since
the emission bandwidth will be proportional to RBW.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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20 dB Bandwidth and 99 % Occupied Bandwidth

Report Nc 13910520-F-R1
Test plac Shonan EMC Lal
Shielded roor No.t
Date July 20, 202
Temperature / Humidi 23 deg. C 143 % RF
Enginee Yosuke Murakan
Mode NFC communication tyg-F
FREC 20 dB Bandwidt | 99 % Occupied Bandwid
[MHZ] [kHZz] [kHZz]
13.5¢ 2.9¢ 2.54
# Agilent R T
Ref 18 dBm Atten 20 dB
#Peak
Loy
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LaAw
ML S2
Center 13.560 009 MHz Span 1088 kHz
#Res BH 1 kHz VBH 3 kHz Sweep 96 ms (3001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
25447 kHz ® dB -20.80 dB

Transmit Freq Error  -51.446 Hz
% dB Bandwidth 2961 kHz

*Since the transmitter signal is CW-like it is inagtical to use a RBW setting of 1 — 5% of the emrsbandwidth since
the emission bandwidth will be proportional to RBW.
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20 dB Bandwidth and 99 % Occupied Bandwidth

Report Nc 13910520-F-R1
Test plac Shonan EMC Lal
Shielded roor No.t
Date July 20, 202
Temperature / Humidi 23 deg. C 143 % RF
Enginee Yosuke Murakan
Mode NFC communication tyg-V
FREC 20 dB Bandwidt | 99 % Occupied Bandwid
[MHZ] [kHZz] [kHZz]
13.5¢ 55.2¢ 156.17
% Agilent R T
Ref 18 dBm Atten 20 dB
#Peak
Loy
18
dB/ i DC Caupled
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Center 13.560 009 MHz Span 3080 kHz
#Res BH 3 kHz YBH 2.1 kHz Sweep 32 ms (3001 pts)
Occupied Bandwidth Occ BH % Pur 99,00 1
156.1726 kHz * dB -20.00 dB

Transmit Freq Error  1.763 kHz
% dB Bandwidth 55,280 kHz

*Since the transmitter signal is CW-like it is inagtical to use a RBW setting of 1 — 5% of the emrsbandwidth since
the emission bandwidth will be proportional to RBW.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
Telephone : +81 463 50 6400
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Freguency Tolerance
Report Nc 13910520-F-R1
Test plac Shonan EMC Lal
Shielded roor No.E
Date July 20, 202
Temperature / Humidi 23 deg. C 43 % RF
Enginee Yosuke Murakan
Mode NFC TransmittinglUnmodulatec
Test condition Tested Measured  Frequengy Result Limit
Temp. Voltage timing frequency error
[deg. C] V] [MHZ] [MHZ] [%] [ppm] [+/- %]
50 5 Power on 13.5599p4  -0.000096 -0.00071 7.1 0.01
+2 min. 13.559906  -0.000094 -0.00069 6.9 D.01
+5 min. 13.559909  -0.000091 -0.00067 6.7 .01
+10 min. 13.550911  -0.000089 -0.00066 6.6 D.01
40 5 Power on 13.559980  -0.000070 -0.09052 -5.2 0.01
+2 min. 13.559916  -0.000084 -0.00062 6.2 D.01
+5 min. 13.559914  -0.000086 -0.00063 6.3 D.01
+ 10 min. 13.559913  -0.000087 -0.00P64 6.4 D.01
30 5 Power on 13.559957 _ -0.000033 -0.0q024 -2.4 0.01
+ 2 min. 13.559942  -0.000038 -0.00043 4.3 .01
+5 min. 13.559937  -0.000043 -0.00046 4.6 .01
+ 10 min. 13.559936  -0.000064 -0.00p47 4.7 D.01
20 5 Power on 13.5600p1  0.000001 0.00001 0.1 0.01
+2 min. 13.559979  -0.000021 -0.00015 1.5 D.01
+5 min. 13.559974 _ -0.000026 -0.00019 1.9 .01
+ 10 min. 13.559943  -0.000027 -0.00p20 2.0 D.01
20 4.25 Power on 13.560004  0.000004 0.00003 0.3 0.01
(5V -15%) |+ 2 min. 13.559984  -0.00001.6 -0.00012 11.2 0.01
+5 min. 13.559978  -0.000032 -0.00016 1.6 D.01
+ 10 min. 13.559976  -0.000024 -0.00p18 1.8 D.01
20 5.5 Power on 13.559999  -0.000Q01 -0.00001 -0.1 0.01
(5V +10%) | +2 min. 13.559973  -0.0000R7 -0.00020 12.0 0.01
+5 min. 13.559970  -0.000030 -0.00022 2.2 .01
+ 10 min. 13.559968  -0.000032 -0.00p24 2.4 D.01
10 5 Power on 13.5600B6  0.000036 0.00027 2.7 0.01
+2 min. 13.560018  0.000018 0.00p13 1.3 D.01
+5 min. 13.560013  0.000013 0.00910 1.0 .01
+ 10 min. 13.560011 _ 0.000011 0.00008 0.8 D.01
0 5 Power on 13.560056 0.000056 0.04o41 4.1 0.01
+2 min. 13.560047  0.000047 0.00935 3.5 D.01
+5 min. 13.560044  0.000044 0.00032 3.2 D.01
+ 10 min. 13.560043  0.000043 0.00p32 3.2 D.01
-10 5 Power on 13.560042  0.000042 0.00031 3.1 0.01
+2 min. 13.560095  0.000035 0.00p41 4.1 .01
+5 min. 13.560096  0.000036 0.00041 4.1 .01
+ 10 min. 13.560096  0.0000%6 0.00p41 4.1 D.01
-20 5 Power on 13.5599p8  -0.000002 -0.00001 -0.1 0.01
+2 min. 13.560035  0.000035 0.00026 2.6 D.01
+5 min. 13.560041 _ 0.000041 0.00930 3.0 .01
+ 10 min. 13.560041  0.000041 0.00§30 3.0 p.01

Calculation formula:

Tested frequency:

Limit (+/-):

Frequency error = Measureddency - Tested frequency

13.56 MHz

0.01 %

Result [%] = Frequency error / Tested frequenc®0 1

(+/- 100ppm)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-kef; 2820 JAPAN
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APPENDI X 2: Test instruments
Test equipment
Last
Test Item| Local ID | LIMSID Description Manufacturer Model Serial Calibration [Cal Int
Date
CE KAT3-12| 144896 |Attenuator JFW IND. INC. 50HF-003N - 2021/07/32 12
CE SIM-20 [ 207277 [Measuring ASKUL - - - -
SCC- . N
CE |B12/B13/d 144069 (O Cable&RlG o SuhnerToyQ|C223V/141PEINE/0901-270(RF 2021/0412| 12
Selector 4906 Selector)
RSE-02
CE SLS-03 | 145540 [LISN Rohde & Schwarz ENV216 100513 2021/02/12 12
CE SOS-22| 191839 [Humidity Indicator CUSTOM. Inc CTH-201 - 2020/10/00 12
CE STR-07 | 146209 [Test Receiver Rohde & Schwarz ESU26 100484 2020709/ 12
. . HIOKI E.E
CE STS-02 | 145793 |Digital Hitester CORPORATION 3805-50 80997819 2021/04/2B 12
COTS- TSJ TEPTO-DV3
CE RE SEMI-5 170932 EMI Software (Techno Science JapgRE,CE,ME,PE) ) i
RE KJIM-02 | 146432 |Measure TAJIMA GL19-55 - - -
. . HIOKI
RE STS-03| 146210 |Digital Hitester EE CORPORATION 3805-50 80997823 2020/10/1p 12
SAEC-03 Semi-Anechoic
RE (NSA) 145565 Chamber ITDK SAEC-03(NSA) 3 2021/04/27 12
RE SAF-03 | 145126 [Pre Amplifier SONOMA 310N 290213 2021/02/10 12
RE SAT6-13| 167094 [Attenuator JFW 50HF-006N - 2021/02/10 12
RE SAT6-15| 167096 [Attenuator JFW 50HF-006N - 2021/02/10 12
N Schwarzbeck
RE SBA-03 | 145023 |Biconical Antenna Mess-Elekironik OHG BBA9106 91032666 2021/05/1% 12
sce- Fujikura/Fujikura/Suhri8D2W/12DSFA/14{L
Re |CHCC 451y [CONNE r/Suhner/Suhner/Suhn@E/141PE/141PE/ %/0901'271 2021/04/12| 12
C4/C5/C1 Cable&RF Selector TOYO 11PE/NS4906 RF Selector)
/SRSE-03
RE SCC-M1| 194601 [Coaxial Cable Fjikura 5D-2W - 2020/12/1p 12
- Schwarzbeck
- g
RE SLA-07 | 145529 |Logperiodic Antenna Mess-Elektronik OHG VUSLP9111B 196 2021/05/1§ 12
RE SLP-02 | 145536 |Loop Antenna Rohde & Schwarz HFH2-Z2 100218 202004 12
RE SOS-23| 191840 [Humidity Indicator CUSTOM. Inc CTH-201 - 2020/09/28 12
RE STR-08 | 150463 [Test Receiver Rohde & Schwarz ESW44 101581 2020212/ 12
FT | sch-01| 145200 | eMPperature Espec PL-1KT 14020837 2021/04/02 12
and Humidity Chambe|
FT | Sec03 | 183119 |Microwave Counter  [<&YSi9Nt 53151A US40511493 2020/11/1p 12
'Technologies Inc
FT, OBW| S0OS-27 | 191845 [Humidity Indicator CUSTOM. Inc CTH-201 - 2020/09/29 12
FT, OBW| KTS-07 145111 |Digital Tester SANWA PC500 7019232 2020/10/21 12
FT, OBW| SSCA-01| 146178 |Search coil Langer RF-R 400-1 02-0634 -
OBW | oRENT-19 160899 [Spectrum Analyzer | YS9t E4440A MY46185516 2021/01/26 12
'Technologies Inc

*Hyphensfor Last Calibration Date and Cal Int (month) areinstrumentsthat Calibration isnot required (e.g. software), or
instruments checked in advance before use.

Theexpiration date of the calibration isthe end of the expired month.
Asfor some calibrations performed after thetested dates, those test equipment have been controlled by means of an unbroken
chainsof calibrations.

All equipment is calibrated with valid calibrations. Each measurement data istraceable to the national or international
standards.

Test item

CE: Conducted Emission
RE: Radiated Emission

FT: Frequency Tolerance
OBW: Occupied Bandwidth

UL Japan, Inc.

Shonan EMC Lab.
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