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FCC Test Report
Equipment B-pillar Endpoint
Brand Name Tesla
Model No. 1089773
FCCID 2AEIM-1089773
Standard 47 CFR FCC Part 15.225
Operating Band 13.553 — 13.567 MHz
Applicant / Tesla Motors, Inc.
Manufacturer 3500 Deer Creek Road Palo Alto, California  US

94304 United States Of America

The product sample received on Jun. 12, 2017 and completely tested on Jun. 16, 2017. We,
SPORTON, would like to declare that the tested sample has been evaluated in accordance with
the procedures given in ANSI C63.10-2013 and shown compliance with the applicable technical

standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except in

full.
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Summary of Test Result

Conformance Test Specifications

Report Ref. Std. Description Measured Limit Result
Clause Clause
112 15.203 Antenna Requirement | Antenna connector FCC 15.203 .
. : Complied
mechanism complied
3.1 15.207 AC Power-line - FCC 15.207 N/A
Conducted Emissions
3.2 15.215(c) |Emission Bandwidth |20dB Bandwidth 2.489 [kHz] |Fall in band Complied
F.: 13.558755 MHz FL=>13.553 MHz
Fu: 13.561245 MHz Fy < 13.567 MHz
3.3 | 15.225(a)~(d) | Field Strength of Fundamental Emissions 124 dBuV/m at 3m | Complied
Fundamental peak: 69.35 dBuV/m at 3m
Emissions and Device complies with
Spectrum Mask spectrum mask — refer to test
data
3.4 15.225(d) | Transmitter Radiated |refer as test result FCC 15.209 Complied
Unwanted Emissions
3.5 15.225(e) |Frequency Stability -26.03 ppm + 0.01% (100ppm) | Complied
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Revision History

Report No. Version Description Issued Date
FR752630AR Rev. 01 Initial issue of report Jul. 28, 2017
FR752630AR Rev. 02 Revise typo Aug. 01, 2017
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1 General Description
1.1 Information

1.1.1 RF General Information

i Brand Name Model Name
NFC Chip
ST25R3915 1089773
RF General Information
. Ch. Frequency Channel Field Strength
Frequency Range Modulation (MHz) Number (dBuV/m)
13.553 - 13.567 MHz NFC-A (ISO 14443-3A) 13.56 1 69.35

Note 1: Field strength performed peak level at 3m.

1.1.2 Antenna Information

Antenna Category

X |Integral antenna (antenna permanently attached)

[ ] Temporary RF connector provided

XI No temporary RF connector provided

Transmit chains bypass antenna and soldered temporary RF connector provided for connected
measurement. In case of conducted measurements the transmitter shall be connected to the
measuring equipment via a suitable attenuator and correct for all losses in the RF path.

[] |External antenna (dedicated antennas)

Antenna General Information

No. Ant. Cat.

Ant. Type

1 Integral

Loop PCB

1.1.3 Type of EUT

Type of EUT

Stand-alone

O X

Combined Equipment - Brand Name / Model No.:

Combined (EUT where the radio part is fully integrated within another device)

[] [Plug-in radio (EUT intended for a variety of host systems)
Host System - Brand Name / Model No.:

] | other:

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX . 886-3-327-0973
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Report No. : FR752630AR

1.1.4 Test Signal Duty Cycle

Duty Cycle Operation Restriction

The transmitter is used for The transmitter is operated

X |Inductive applications X | Automatically triggered

[] | Duty cycle fixed mode X |Duty cycle random mode

Duty cycle mode - NFC-A (ISO 14443-3A)

Declare transmitter duty cycle / 1 hour = 100%

Duty cycle Limit

[] |Class1-<0.1% [] |Class2-<1.0%

[] [Class3-<10% Xl |Class 4 - Up to 100 %

1.1.5 EUT Operational Condition

Supply Voltage [ ] AC mains X DC

Type of DC Source X Internal DC supply |[] External AC adapter |[] Battery

Test Voltage X Vnom (12 V) X Vmax (13.8 V) Xl Vmin (10.5V)
Test Climatic XI Tnom (20°C) XI Tmax (85°C) X Tmin (-40°C)

1.2

According to the specifications of the manufacturer,

following standards:

. 47 CFR FCC Part 15.225

. ANSI C63.10-2013

. KDB 174176 DO1 v01r01

Testing Applied Standards

the EUT must comply with the requirements of the

1.3 Testing Location Information
Testing Location
X |HWAYA |ADD No. 52, Huaya 1st Rd., Guishan Dist., Taoyuan City, Taiwan (R.O.C.)
TEL 886-3-327-3456 ‘ FAX 886-3-327-0973
Test site Designation No. TW1190 with FCC.
] [JHUBEI ADD No.8, Ln. 724, Bo'ai St., Zhubei City, Hsinchu County, Taiwan (R.O.C.)
TEL 886-3-656-9065 ‘ FAX 886-3-656-9085

Test site Designation No. TW0006 with FCC.

Test Condition Test Site No. Test Engineer Test Environment Test Date
RF Conducted THO6-HY Gary 21°C/61% 16/Jun/2017
Radiated 03CHO03-HY Thor 23°C / 65.4% 15/Jun/2017
SPORTON INTERNATIONAL INC. Page No. : 6 0of 27
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1.4 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty
Test Item Uncertainty
AC power-line conducted emissions +2.2dB
Emission bandwidth 1.4 %
Unwanted emissions, conducted 9 — 150 kHz +0.38 dB
0.15 - 30 MHz +0.42 dB
30 - 1000 MHz +0.51 dB
All emissions, radiated 9 — 150 kHz +2.49 dB
0.15 - 30 MHz +2.28 dB
30 — 1000 MHz +2.56 dB
Temperature 0.8 °C
Humidity +3 %
DC and low frequency voltages +3 %
Time 1.4 %
Duty Cycle +1.4 %
SPORTON INTERNATIONAL INC. Page No. : 7of27
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2 Test Configuration of EUT
2.1 The Worst Case Modulation Configuration

Modulation Used for Conformance Testing

Modulation Mode Field Strength (dBuV/m at 3 m)

NFC-Read/Write 69.35

2.2 Test Channel Frequencies Configuration

Modulation Mode Test Channel Frequencies (MHz)

NFC-Read/Write 13.56

2.3 The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Item Emission Bandwidth, Frequency Stability

Test Condition Conducted measurement

The Worst Case Mode for Following Conformance Tests

Field Strength of Fundamental Emissions

Tests ltem Spectrum Mask, Transmitter Radiated Unwanted Emissions

Test Condition Radiated measurement

EUT will be placed in fixed position.

User Position EUT will be placed in mobile position and operating multiple positions.

operating multiple positions.

Pretest Mode 1. EUT Builtin NFC A type

L]
X
[] EUT will be a hand-held or body-worn battery-powered devices and
X
X

Operating Mode < 1GHz 1. DC Power Supply

Modulation Mode NFC-Read/Write

Y Plane Z Plane

Orthogonal Planes of ‘
EUT | 4‘.
| T
Y

Worst Planes of EUT
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2.4 Support Equipment
Support Equipment — RF Conducted
No. Equipment Brand Name Model Name FCCID
1 Notebook - - -
2 DC Source GW GPS-3030DD -
Note: Support equipment No.1 was provided by customer.
Support Equipment — Radiated Emission
No. Equipment Brand Name Model Name FCCID
1 DC Power Source GW. GPS-3030DD -
2.5 Test Setup Diagram
Test Setup Diagram - Radiated Test
AC mains
1
2
Dc
power Supply EUT
|I_ _||
3
Turn table
Item Connection Shielded Length(m)
1 AC power line No 1.8m
2 DC power cable No 2.3m
3 GND line No 0.9M
SPORTON INTERNATIONAL INC. Page No. ;9 of 27
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3
3.1

Transmitter Test Result

AC Power-line Conducted Emissions

3.1.1 AC Power-line Conducted Emissions Limit

AC Power-line Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Average
0.15-0.5 66 - 56 * 56 - 46 *

0.5-5 56 46

5-30 60 50

Note 1: * Decreases with the logarithm of the frequency.

3.1.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.1.3 Test Procedures

Test Method

X] Refer as ANSI C63.10-2013, clause 6.2 for AC power-line conducted emissions.

X If AC conducted emissions fall in operating band, then following below test method confirm final result.

[] Accept measurements done with a suitable dummy load replacing the antenna under the following

conditions:

(1) Perform the AC line conducted tests with the antenna connected to determine compliance with
FCC 15.207 limits outside the transmitter's fundamental emission band;

(2) Retest with a dummy load to determine compliance with FCC 15.207 limits within the
transmitter's fundamental emission band.

For a device with a permanent antenna operating at or below 30 MHz, accept measurements done
with a suitable dummy load, in lieu of the permanent antenna under the following conditions:

(1) Perform the AC line conducted tests with the permanent antenna to determine compliance with
the FCC 15.207 limits outside the transmitter's fundamental emission band;

(2) Retest with a dummy load in lieu of the permanent antenna to determine compliance with the
FCC 15.207 limits within the transmitter's fundamental emission band.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX . 886-3-327-0973
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3.1.4 Test Setup

AC Power-line Conducted Emissions

—
Bonded ta Grounplane

3.1.5 Test Result of AC Power-line Conducted Emissions

Please refer to Part 15.207(c) which states, “Measurements to demonstrate compliance with the conducted
limits are not required for devices employ DC power source for operation and which do not operate from the
AC power lines or contain provisions for operation while connected to the AC power lines”.

Therefore, for this device, AC Power Line Conducted Emissions investigation is not required.

SPORTON INTERNATIONAL INC. Page No. 1 11 of 27
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3.2 Emission Bandwidth
3.2.1 Emission Bandwidth Limit

20dB Bandwidth Limit

specific band (13.553 — 13.567 MHz).

X Intentional radiators must be designed to ensure that the 20 dB bandwidth of the emissions in the

3.2.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.2.3 Test Procedures

Test Method

For the emission bandwidth refer ANSI C63.10, clause 6.9.3 for occupied bandwidth testing.

X
X

strength level.

For radiated measurement. Loop antenna was rotated about the horizontal and vertical axis and the
equipment to be measured and the test antenna shall be oriented to obtain the maximum emitted field

3.2.4 Test Setup

Emission Bandwidth

Semi Anechoic Chamber

Radio
Absorbing
Material

VWSAEET SNNATT ST W ddae

i =
oo |- —[g ..ha;]

i —3

WA Spectrum

Analyzer

[ Metal Ground Plane ]
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3.2.5 Test Result of Emission Bandwidth

Occupied Channel Bandwidth Result

Modulation
Mode

Frequency
(MHz)

20dB
Bandwidth
(kHz)

99% Bandwidth
(kHz)

F_at 20dB BW
(MHz)

Fy at 20dB BW
(MHz)

NFC-Read/Write

13.56

2.48900

2.12735

13.558755

13.561245

Limit

N/A

N/A

13.553

13.567

Result

Complied

Emission Bandwidth Plot - 20dB

o Att

Spectrum

Ref Level -40.00 dem

=

@ RBW 1kHz
OcdB @ SWT 10ms @ VBW 3 kHz Mode Auto FFT

® 1Pk View

M2[1] ~72.39 dBm)|
| 13.5612450 MHz|

-50 di

M1[1] -72.09 dBm

-60 dBm:

D1 -52.490 denr

| 13.5587550 MHz

D2 -72.490 dBm:

-100 dB
-

-110 dem

-120 dB

-130 d

CF 13.56 MHz

691 pts Span 10.0 kHz

Marker

X-value | Y-value | Function | Function Result |

D01 M1

Type | Ref | Trc |
M1 1

13.558755 MHz
1 2,489 kHz
1 13.561245 MHz

-72.09 dBm
-0.31 d8
-72.39 dBm

i

] WD e

Emission Bandwidth Plot - 99%

|& Att

Spectrum

Ref Level -40.00 dem

=

@ RBW 1kHz
OcdB @ SWT 10ms @ VBW 3 kHz Mode aAuto FFT

@ 1Pk view

M1[1] -52.49 dBm
13.5600000 MHz

L Occ Bw 2.127351664 kHz

ZaEIAN

K

-100 dBm
]

-110d

-120 dB

-130 d

CF 13.56 MHz

691 pts Span 10.0 kHz

Jl

) (I
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3.3

Field Strength of Fundamental Emissions and Spectrum Mask

3.3.1 Field Strength of Fundamental Emissions and Spectrum Mask Limit

Field Strength of Fundamental Emissions

Emissions (uVim)@30m | (dBuV/m)@30m | (dBuV/m)@10m | (dBuV/m)@3m | (dBuV/m)@1m
fundamental 15848 84.0 103.1 124.0 143.1
Quasi peak measurement of the fundamental.
Spectrum Mask
EmisF;?c?ﬁ %{AHZ) (UV/m)@30m | (dBuV/m)@30m | (dBuV/m)@10m | (dBuV/m)@3m | (dBuV/m)@1m
1.705~13.110 30 29.5 48.6 69.5 88.6
13.110~13.410 106 40.5 59.6 80.5 99.6
13.410~13.553 334 50.5 69.6 90.5 109.6
13.553~13.567 15848 84.0 103.1 124.0 143.1
13.567~13.710 334 50.5 69.6 90.5 109.6
13.710~14.010 106 40.5 59.6 80.5 99.6
14.010~30.000 30 29.5 48.6 69.5 88.6

3.3.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.3.3 Test Procedures

Test Method

XI Refer as ANSI C63.10, clause 6.4 for radiated emissions from below 30 MHz and test distance is 3m.

X At frequencies below 30 MHz, measurements may be performed at a distance closer than that specified
in the requirements; however, an attempt should be made to avoid making measurements in the near
field. Pending the development of an appropriate measurement procedure for measurements performed
below 30 MHz, when performing measurements at a closer distance than specified, the results shall be
following below methods.

[] The results shall be extrapolated to the specified distance by making measurements at a minimum
of two distances on at least one radial to determine the proper extrapolation factor.

X The results shall be by using the square of an inverse linear distance extrapolation factor (40
dB/decade).

X] For radiated measurement. Loop antenna was rotated about the horizontal and vertical axis and the
equipment to be measured and the test antenna shall be oriented to obtain the maximum emitted field
strength level.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX . 886-3-327-0973
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3.3.4 Test Setup

Field Strength of Fundamental Emissions and Spectrum Mask

Semi Anechoic Chamber

VWNAGTT SNAATTT SN AATE W Addae

Radio
Absorbing
Material

ﬂ o z=
Ar';t%?l'r)la I- _[MJ&]
. ==

"‘ Spectrum
Analyzer

3.3.5 Test Result of Field Strength of Fundamental Emissions and Spectrum Mask

Spectrum Mask Plot

NFC Operating below 30MHz
13.56MHz_TX

- -~ -

140~ Lim.PK [
120~ PK v
100 - H
80
60_
40-
20_
0~ 1
13.01M 141M
EUT=Y
Type Freg Level Limit Margin Factor  Dist Condition Azimuth Height Comments Raw AF L PA
(Hz} ([dBuVv) | [dBuV)  (dB} (dE}) (m) ] (m) (dBuv)  (dE) (dE}) (dE]
PK 13,559739M €935 124,00 5465 22,51 3 Horizontal - - - 4654 21,532 059
SPORTON INTERNATIONAL INC. Page No. 1 15 of 27
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3.4

Transmitter Radiated Unwanted Emissions

3.4.1 Transmitter Radiated Unwanted Emissions Limit

Transmitter Radiated Unwanted Emissions Limit

Frequency Range (MHz)| Field Strength (uV/m) |Field Strength (dBuV/m)| Measure Distance (m)
0.009~0.490 2400/F(kHz) 48.5-13.8 300
0.490~1.705 24000/F(kHz) 33.8-23 30

1.705~30.0 30 29 30
30~88 100 40 3
88~216 150 43.5 3

216~960 200 46 3
Above 960 500 54 3

Note 1: Test distance for frequencies at or above 30 MHz, measurements may be performed at a distance
other than the limit distance provided they are not performed in the near field and the emissions to

be measured can be detected by the measurement equipment. When performing measurements at
a distance other than that specified, the results shall be extrapolated to the specified distance using
an extrapolation factor of 20 dB/decade (inverse of linear distance for field-strength measurements,
inverse of linear distance-squared for power-density measurements).

Note 2: Test distance for frequencies at below 30 MHz, measurements may be performed at a distance

closer than the EUT limit distance; however, an attempt should be made to avoid making
measurements in the near field. When performing measurements below 30 MHz at a closer distance
than the limit distance, the results shall be extrapolated to the specified distance by either making
measurements at a minimum of two or more distances on at least one radial to determine the proper
extrapolation factor or by using the square of an inverse linear distance extrapolation factor (40
dB/decade). The test report shall specify the extrapolation method used to determine compliance of

the EUT.

3.4.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

SPORTON INTERNATIONAL INC.
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3.4.3 Test Procedures

Test Method

Refer as ANSI C63.10, clause 6.5 for radiated emissions from 30 MHz to 1 GHz and test distance is 3m.

Refer as ANSI C63.10, clause 6.4 for radiated emissions from below 30 MHz and test distance is 3m.

XXX

At frequencies below 30 MHz, measurements may be performed at a distance closer than that specified
in the requirements; however, an attempt should be made to avoid making measurements in the near
field. Pending the development of an appropriate measurement procedure for measurements performed
below 30 MHz, when performing measurements at a closer distance than specified, the results shall be
following below methods.

[ ] The results shall be extrapolated to the specified distance by making measurements at a minimum
of two distances on at least one radial to determine the proper extrapolation factor.

X The results shall be by using the square of an inverse linear distance extrapolation factor (40
dB/decade).

For radiated measurement. Loop antenna was rotated about the horizontal and vertical axis and the
equipment to be measured and the test antenna shall be oriented to obtain the maximum emitted field
strength level.

The any unwanted emissions level shall not exceed the fundamental emission level.

XX

All amplitude of spurious emissions that are attenuated by more than 20 dB below the permissible value
has no need to be reported.

SPORTON INTERNATIONAL INC. Page No. 1 17 of 27
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3.4.4 Test Setup

Transmitter Radiated Unwanted Emissions

Semi Anechoic Chamber

o, e ]
: %

"‘ Spectrum

‘[ ]

Magnetic field tests shall be performed in the frequency range of 9 kHz to 30 MHz using a calibrated loop
antenna. The center of the loop shall be 1 m above the ground.

Transmitter Radiated Bandedge Emissions

Semi Anechoic Chamber

VI VORI VOSIIIeY VOOSIeeY

Radio I
Absorbing
Material

Antenna ‘ 1
4m

g L 2 -
Spectrum
Analyzer
[ Metal Ground Plane ]

Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a calibrated
bi-log antenna. the antenna height shall be varied from 1 mto 4 m.

3
=L
e
|
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3.4.5 Transmitter Radiated Unwanted Emissions (Below 30MHz)

Summary

Mode Result | Type Freq Level Limit Margin Factor Dist Condition | Azimuth Height Cor‘?;‘nen
(Hz) (dBuv) | (dBuVv) (dB) (dB) (m) ) (m)
NFC - - - - - - - - - - -
13.553-13.567MHz Pass PK 2.053478M 36.24 69.50 -33.26 20.90 3 Horizontal - -
Result
Mode Result Type Freq Level Limit Margin Factor Dist Condition | Azimuth Height Comments
(Hz) (dBuv) (dBuv) (dB) (dB) (m) °) (m)
NFC
13.56MHz_TX Pass PK 25.96087k 31.31 119.30 -87.99 22.03 3 Horizontal
13.56MHz_TX Pass PK 46.395652k 32.63 114.26 -81.63 21.32 3 Horizontal
13.56MHz_TX Pass PK 111.991304k 31.32 106.61 -75.29 20.77 3 Horizontal
13.56MHz_TX Pass PK 236.52173% 42.72 100.12 -57.40 20.68 3 Horizontal
13.56MHz_TX Pass PK 2.053478M 36.24 69.50 -33.26 20.90 3 Horizontal
13.56MHz_TX Pass PK 9.840435M 35.40 69.50 -34.10 22.06 3 Horizontal
SPORTON INTERNATIONAL INC. Page No. 1 19 of 27
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-

NFC Operating below 30MHz
13.56MHz_TX

~

Sl= Lim.PK [~
120-
\ PK v
100-
80-
60_
40-
20-
0- 1 1 1
9k 10k 100k 150k
EUT=Y
Type Freq Level Limit Margin Factor  Dist Condition Azimuth Height Comments Raw AF CL Pa
(Hz) [dBuV) | [dBuV] [dE} (dE) (m] [ (m] (dBuv] | (dE) (dE) (dE})
PK 2596087k 3131 119.30 5799 2203 3 Horizontal - 9.25 21.96 007
PK 46395652k 32,63 114.26 H163 2132 3 Haorizontal - 1131 21.25 007
PK 111.991304k 31.32 106.61 75,29 2097 3 Horizantal - 10.55 20,69 0.03
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NFC Operating below 30MHz
13.56MHz_TX
Sl= Lim.PK [~
120-
PK vy
100-
80-
60_
40-
20-
0- 1 1 1
150k 1M 10M 30M
EUT=Y
Type Freq Level Limit Margin Factor  Dist Condition Azimuth Height Comments Raw AF CL Pa
(Hz) [dBuV) | [dBuV] [dE} (dE) (m] [ (m] (dBuv] | (dE) (dE) (dE})
PK 236.521739k 4272 100,12 -57.40 2063 3 Horizontal - 2204 2056 012
PK 2053473M 36,24 69,50 3326 2080 3 Haorizontal - 1534 2054 038
PK 9.840435M | 3540 59,50 3410 2206 3 Horizantal - 13.34 21.47 0.53
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3.4.6 Transmitter Radiated Unwanted Emissions (Above 30MHz)

Summary
Mode Result | Type Freq Level Limit Margin Factor Dist Condition | Azimuth Height Cor‘?;‘nen
(Hz) (dBuv) | (dBuVv) (dB) (dB) (m) ) (m)
NFC - - - - - - - - - - - -
13.553-13.567MHz Pass PK 324.88M 34.43 46.00 -11.57 -5.44 3 Horizontal 360 1.00 -
Result
Mode Result | Type Freq Level Limit Margin Factor Dist Condition | Azimuth | Height Corrtlsmen
(Hz) (dBuv) | (dBuv) (dB) (dB) (m) ©) (m)

NFC - - - - - - - - - - - -
13.56MHz_TX Pass PK 121.18M 24.96 43.50 -18.54 -7.92 3 Horizontal 360 1.00 -
13.56MHz_TX Pass PK 270.56M 28.17 46.00 -17.83 -6.31 3 Horizontal 360 1.00 -
13.56MHz_TX Pass PK 297.72M 33.26 46.00 -12.74 -6.09 3 Horizontal 360 1.00 -
13.56MHz_TX Pass PK 324.88M 34.43 46.00 -11.57 -5.44 3 Horizontal 360 1.00 -
13.56MHz_TX Pass PK 540.22M 30.46 46.00 -15.54 -0.68 3 Horizontal 360 1.00 -
13.56MHz_TX Pass PK 786.6M 33.76 46.00 -12.24 1.64 3 Horizontal 360 1.00 -
13.56MHz_TX Pass PK 51.34M 25.81 40.00 -14.19 -12.90 3 Vertical 0 1.00 -
13.56MHz_TX Pass PK 121.18M 25.54 43.50 -17.96 -7.92 3 Vertical 0 1.00 -
13.56MHz_TX Pass PK 297.72M 32.25 46.00 -13.75 -6.09 3 Vertical 0 1.00 -
13.56MHz_TX Pass PK 324.88M 34.06 46.00 -11.94 -5.44 3 Vertical 0 1.00 -
13.56MHz_TX Pass PK 544.1M 30.87 46.00 -15.13 -0.58 3 Vertical 0 1.00 -
13.56MHz_TX Pass PK 654.68M 31.34 46.00 -14.66 0.22 3 Vertical 0 1.00 -
13.56MHz_TX Pass PK 817.64M 33.45 46.00 -12.55 1.93 3 Vertical 0 1.00 -
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NFC Operating above 30MHz
13.56MHz_TX

r

Sl= Lim.PK [~
120-
PK vy
100-
80-
60 -
I_
— I o e e
40
20 -
D_I I 1 I 1 I I I I I I I I I I I 1 I 1 I 1
30M  100M 150M 2000 250M 300M 350M1 4000 450M 500M 5500 B00M B50M 700M T50M BOOM B50M 900M950M 16
EUT=Y
Type Freg Level Limit Margin Factor  Dist Condition Azimuth Height Comments Raw AF CL PA
(Hz) [dBuV) | [dBuv] [dE} (dE) (m] [ (m] (dEuv] | (dB) (dE) (dE)
PK 51.34M 25.51 40,00 1419 1290 3 Vertical 0 1.00 - 33871 12,539 1.74 27.53
PK 121.15M 25,54 43,50 1798 792 3 Vertical 0 1.00 - 3346 17.25 211 27.27
PK 297.72M 32,25 46,00 1375 609 3 Vertical 0 1.00 - 3834 18.20 239 26,65
PK 324.88M 34.06 46,00 1194 544 3 Vertical 0 1.00 - 39,50 18,71 263 26,53
PK S544.1M 30.57 46,00 -1513 058 3 Vertical 0 1.00 - 3145 23,67 365 27.90
PK 654.68M 3134 46,00 1466 0,22 3 Vertical 0 1.00 - 3112 2401 418 2797
PK 517.64M 33.45 456.00 -12.55 193 3 Vertical 0 1.00 - 31.52 24.97 4,85 27.70
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NFC Operating above 30MHz
13.56MHz_TX

- - -

130- Lim.PK [~/
120- PK [~

100-

80-

50_

40—

20

D_I I 1 I 1 I I I I I I I I I I I 1 I 1 I 1
30M  100M 1500 2000 2508 2000 3500 4000 4500 5000 550M 600M 650M 700M T50M 800M 850M 300M950M  1G

EUT=Y

Type Freg Level Limit Margin Factor  Dist Condition Azimuth Height Comments Raw AF CL PA

(Hz) [dBuV) | [dBuv] [dE} (dE) (m] [ (m] (dEuv] | (dB) (dE) (dE)
PK 121.18M 24.98 43,50 -18.54 792 3 Harizontal 360 1.00 - 3238 17.25 211 27.27
PK 270.56M 28.17 46,00 -17.83 631 3 Harizontal 360 1.00 - 3445 17.93 2,51 26,75
PK 297.72M 33.26 46,00 1274 £.09 3 Harizontal 360 1.00 - 3935 18.20 239 26,65
PK 324.88M 3443 46,00 11,57 544 3 Horizontal 360 1.00 - 3987 18,71 263 26,53
PK 540.22M 3046 46,00 -15.54 068 3 Horizontal 360 1.00 - 3114 23,57 364 27.59
PK 736.6M 33.76 46,00 1224 164 3 Haorizontal 360 1.00 - 3212 24,530 461 27.77
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3.5 Frequency Stability
3.5.1 Frequency Stability Limit

Frequency Stability Limit

X Carrier frequency stability shall be maintained to +0.01% (+100 ppm).

3.5.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.5.3 Test Procedures

Test Method

X Refer as ANSI C63.10, clause 6.8 for frequency stability tests

XI Frequency stability with respect to ambient temperature

X  Frequency stability when varying supply voltage

] For conducted measurement.
X

For radiated measurement. The equipment to be measured and the test antenna shall be oriented to
obtain the maximum emitted power level.

3.5.4 Test Setup

Frequency Stability

| EUT |
.:'H\
\,\__.:;__-'
Test Fixture
— Spectrum
Temperature & Humidity Chamber Analyzer
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3.5.5 Test Result of Frequency Stability

Frequency Stability Result

Frequency Stability (ppm)
Condition C?Mf_{ze)q' Test Frequency (MHz) Frequency Stability (ppm)

0 min 2 min 5min 10 min 0 min 2 min 5 min 10 min

TaocVmax 13.56 13.559987 | 13.559982 | 13.559980 | 13.559979 -0.96 -1.33 -1.47 -1.55
TaocVmin 13.56 13.559978 | 13.559975 | 13.559982 | 13.559981 -1.62 -1.84 -1.33 -1.40
TgscVNom 13.56 13.559653 | 13.559652 | 13.559656 | 13.559652 | -25.59 -25.66 -25.37 -25.66
TgocVNom 13.56 13.559647 | 13.559652 | 13.559651 | 13.559650 | -26.03 -25.66 -25.74 -25.81
ToocVNom 13.56 13.559684 | 13.559684 | 13.559683 | 13.559686 | -23.30 -23.30 -23.38 -23.16
TeocVNom 13.56 13.559737 | 13.559736 | 13.559734 | 13.559735 | -19.40 -19.47 -19.62 -19.54
TspcVNom 13.56 13.559796 | 13.559795 | 13.559793 | 13.559794 | -15.04 -15.12 -15.27 -15.19
TapecVNom 13.56 13.559855 | 13.559854 | 13.559859 | 13.559863 | -10.69 -10.77 -10.40 -10.10
TapcVNom 13.56 13.559895 | 13.559899 | 13.559900 | 13.559910 -7.74 -7.45 -7.37 -6.64
TaocVNOm 13.56 13.559990 | 13.559990 | 13.559985 | 13.559989 -0.74 -0.74 -1.11 -0.81

TiocVNom 13.56 13.560077 | 13.560080 | 13.560085 | 13.560082 5.68 5.90 6.27 6.05

TocVnom 13.56 13.560123 | 13.560120 | 13.560125 | 13.560115 9.07 8.85 9.22 8.48
T.apecVnom 13.56 13.560158 | 13.560158 | 13.560157 | 13.560159 11.65 11.65 11.58 11.73
T.pecVnom 13.56 13.560168 | 13.560161 | 13.560169 | 13.560165 12.39 11.87 12.46 12.17
T-s0:cVnom 13.56 13.560156 | 13.560153 | 13.560163 | 13.560155 11.50 11.28 12.02 11.43

T-s:cVNOm 13.56 13.560132 | 13.560123 | 13.560131 | 13.560133 9.73 9.07 9.66 9.81

Limit (ppm) - +100
Result Complied

Note 1: Measure at 85 % [Vmin] and 115 % [Vmax] of the nominal voltage [Vnom]. The nominal voltage refer
test report clause 1.1.5 for EUT operational condition.
Note 2: Measure maximum deviation frequency at operating frequency at startup and two, five, and ten min.
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4 Test Equipment and Calibration Data

Instrument for Conducted Test

Instrument Manufacturer Model No. Serial No. Spec. Calibration | Calibration
Date Due Date
Spectrum Analyzer R&S FSV 40 101013 9kHz~40GHz 08/Feb/2017 | 07/Feb/2018
Temp. and ) GTH-225-40-CP- 5
L Giant Force MAA1611-005 -40 ~ 100C 21/Nov/2016 | 20/Nov/2018
Humidity Chamber AR
Loop Antenna TESEQ HLA 6120 31244 9 kHz~30 MHz 02/Mar/2017 | 01/Mar/2018
Instrument for Radiated Test
Instrument Manufacturer Model No. Serial No. Spec. Calibration | Calibration
Date Due Date
3m Seml Aecholc | ST FRANKONIA SAC-3M 03CHO3-HY | 30MHz~1GHz | 28/Novi2016 | 27/Novi2017
Amplifier HP 8447D 2944A08033 10kHz ~ 1.3GHz | 19/Apr/2017 | 18/Apr/2018
Spectrum R&S FSV40 101515 9kHz ~ 40GHz 28/Nov/2016 | 27/Nov/2017
Bilog Antenna SCHAFFNER CBL 6112D 2723 30MHz ~ 1GHz 01/0ct/2016 | 30/Sep/2017
Loop Antenna TESEQ HLA 6120 24155 9 kHz~30 MHz 02/Mar/2017 | 01/Mar/2018
RF Cable-R03m Jye Bao RG142 CB021 9kHz ~ 1GHz 27/0ct/2016 | 26/Oct/2017
Receiver R&S ESU-26 100422/026 20Hz ~ 26.5GHz | 21/Sep/2016 | 20/Sep/2017
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