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1 GENERAL INFORMATION

1.1 Product Description

Report No: T190313W04-RP5
Page: 4 of 34

Product Name: BrainScope Handheld Computer

Brand Name: BrainScope

Model No.: GT-500BC1, GT-500BC

Model Difference: Marketing purpose

Hardware Version: N/A

Software Version: N/A

5Vdc from USB port

3.8Vdc from Rechargeable Li-ion Battery or

Power Supply: Battery: | Model No.: GTS00V-1,
" | Supplier: AMobile

Radio Technology: NFC

Operating Frequency 13.56MHz

Transmit Power < 123dBuV/m at 3m.

Number of Channels 1

Antenna Type Loop Antenna

Modulation Type ASK

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

R G LR SR TR RSE T R RSTETI0R c AELAGALP TGV 0 AV NP -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or

appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

Attention is drawn to the limitation of liability, indemnification and

SGS Compliance Certification Services Inc.|  No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan / ¥t A& A T NER115%

EEREROARAE

t:(886-2) 2299-9720 f:(886-2) 2298-1882 www.sgs.tw www.ccsrf.com

Member of the SGS Group (SGS SA)




Report No: T190313W04-RP5
Page: 5 of 34

1.2 Test Methodology

FCC Part 15, Supbpart C §15.225
ANSI C63.10:2013

Note: All test items have been performed and record as per the above standards.

1.3 Test Facility

Compliance Certification Services Inc. Wugu Lab. No.11, Wugong 6th Rd.,
Wugu Dist., New Taipei City 24891, Taiwan. (R.O.C.) (TAF code 1309)
FCC Designation number: TW1309

1.4 Special Accessories
There is no other accessory attached. This is the worst case condition.
1.5 Equipment Modifications
There was no modification incorporated into the EUT.
1.6 Radiated Emission Test Sites For Measurements From 9 kHz To 30 MHz

Radiated emission below 30MHz is measured in a 9m*9m*6m semi-anechoic chamber,

the measurements correspond to those obtained at an open-field test site.

There is a comparison data of both open-field test site and semi-Anechoic chamber, and the
result came out very similar.
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|
2 SYSTEM TEST CONFIGURATION

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The Transmitter was operated in the normal operating mode. The Tx frequency was fixed
which was for the purpose of the measurements.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on a table which is 0.8 m above ground plane. Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz and
30MHz. The CISPR Quasi-Peak and Average detector mode is employed according
to §15.207. The two LISNs provide 50uH/50 ohm of coupling impedance for the
measuring instrument. Both lines of the power mains connected to the EUT were
checked for maximum conducted interference.

2.3.2 Radiated Emissions

The EUT is a placed on a turn table. For emissions testing at or below 1 GHz, the table
height shall be 0.8 m above the reference ground plane. For emission measurements
above 1 GHz, the table height shall be 1.5 m. The turn table shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3m away from the receiving
antenna which varied from 1m to 4m to find out the highest emission. And also, each
emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the max. emission, the relative positions of this
transmitter (EUT) was rotated through three orthogonal axes and measurement procedures
for electric field radiated emissions above 1 GHz the EUT measurement is to be made
“‘while keeping the antenna in the ‘cone of radiation’ from that area and pointed at the area
both in azimuth and elevation, with polarization oriented for maximum response.” is still
within the 3dB illumination BW of the measurement antenna.
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2.4 Configuration of Tested System

Fig. 2-1 Emission test set up configuration

EUT

Fig. 2-2 Conduction test set up configuration

%. Windows 7

EUT |

Table 2-1 Equipment Used in Tested System

I::? Equipment Mfr/Brand Modﬁoll'l'ype Series No. |Data Cable Power

Cord
1, NFC Test | o o Term N/A N/A N/A N/A
software

2. Notebook Lenovo L430 P0000195 Shielded |[Un-shielded
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3 SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
§15.207 AC PoweEr Ll.ne. Conducted
mission

§15.225 (a)-(d) Radiated Emission Compliant

§15.209 Radiated EmISSIIOH Limits,
general requirement

§15.225 (e) Frequency Stability Compliant

§2.1049 20 dB OCCUPIED
§15.215 (¢) BANDWIDTH

§15.203 Antenna Requirement Compliant

Compliant

Compliant

Compliant
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4 DESCRIPTION OF TEST MODES

4.1 The Worst Test Modes and Channel Details

1. The EUT stay in continuous transmission mode.

2. The frequency 13.56 MHz is the default channel to test, where it is the only manipulative
channel as this application supports.

3. Only one configuration is supported/applicable as follows.

AC POWER LINE CONDUCTED EMISSION TEST:
Test Condition AC Power line conducted emission for line and neutral

Worst Case Operation in normal mode

RADIATED EMISSION TEST:

RADIATED EMISSION TEST
AVAILABLE | TESTED
MODE CHANNEL | CHANNEL | MODULATION
NFC 1 1 ASK
FREQUENCY STABILITY
AVAILABLE | TESTED
MODE CHANNEL | CHANNEL | MODULATION
NFC 1 1 ASK
20dB BANDWIDTH
AVAILABLE | TESTED
MODE CHANNEL | CHANNEL | MODULATION
NFC 1 1 ASK

The field strength of spurious radiation emission was measured as EUT stand-up position (H,
E1 mode) and lie down position (E2 mode) for NFC Transmitter for channel the worst case E2
position was reported.
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5 MEASUREMENT UNCERTAINTY

PARAMETER UNCERTAINTY
AC Powerline Conducted Emission +/- 1.2575 dB
Frequency Stability +/- 147.256 Hz
20 dB Occupied Bandwidth +/- 147.256 Hz
3M Semi Anechoic Chamber / 30M~200M +/-4.12 dB
3M Semi Anechoic Chamber / 200M~1000M +/- 4.68 dB
3M Semi Anechoic Chamber / 1G~8G +/- 5.18 dB
3M Semi Anechoic Chamber / 8G~18G +/- 5.47 dB
3M Semi Anechoic Chamber / 18G~26G +/- 3.81 dB
3M Semi Anechoic Chamber / 26G~40G +/- 3.87 dB

Note:

1. This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

2. ISO/IEC 17025 requires that an estimate of the measurement uncertainties
associated with the emissions test results be included in the report.

3. The conformity assessment statement in this report is based solely on the test results,
measurement uncertainty is excluded.
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6 CONDUCTED EMISSIONS TEST

6.1 Standard Applicable

According to §15.207 and frequency within 150 kHz to 30MHz shall not exceed the limit table as

Report No: T190313W04-RP5

Page: 11 of 34

below.
Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.151t0 0.50 66 to 56 56 to 46
0.50t0 5 56 46
5to0 30 60 50

Note

MHz.

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

6.2 Measurement Equipment Used:

Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.

TYPE NUMBER NUMBER CAL.
CABLE EMCI CFD300-NL CERF 06/29/2018 | 06/28/2019
EMI Test Receiver R&S ESCI 100064 07/24/2018 | 07/23/2019
LISN SCHWARZBECK NSLK 8127 8127-541 01/31/2019 | 01/30/2020
LISN SCHAFFNER NNB 41 03/10013 | 02/13/2019 | 02/12/2020

Software EZ-EMC(CCS-3A1-CE)

6.3 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in
accordance with the ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with
the rear of the table.

3. The LISN was connected with 120Vac/60Hz power source.
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6.4 Test SET-UP (Block Diagram of Configuration)

L— £ LUE
B Wall Flug

LIEN Elom

6.5 Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. Repeat above procedures until all frequency measured were complete.

6.6 Measurement Result

Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closet to the limit.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Description: Operation Date: 2019/3/28
Line: L1 Temp.(°C)/Hum.(%):  26(°C)/62%
Test Voltage:  AC 120V/60Hz Test By: Henry
80.0 dBuvY
Limit1: _—
Limit2:
1:2\ I
b 3 _:_
£ ﬂ
il 5
3 A X
30
-20
0.150 0.5 [MHz) L 30.000
No. Frequency QuasiPea Average Correctio QuasiPea Average QuasiPea Average QuasiPea Average Remark
k reading n k result k limit k margin
reading factor result limit margin
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
1 0.1700 54.60 36.50 0.16 54.76 36.66 64.96 54.96 -10.20 -18.30 Pass
2 0.1940 51.14 35.19 0.15 51.29 35.34 63.86 53.86 -12.57 -18.52 Pass
3 0.2340 45.64 33.91 0.15 45.79 34.06 62.30 52.31 -16.51 -18.25 Pass
4 0.3060 47.08 40.82 0.16 47.24 40.98 60.08 50.08 -12.84 -9.10 Pass
5 4.7540 32.68 24.94 0.30 32.98 25.24 56.00 46.00 -23.02 -20.76 Pass
6 11.6620 30.85 27.84 0.50 31.35 28.34 60.00 50.00 -28.65 -21.66 Pass
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Description: Operation Date: 2019/3/28
Line: N Temp.(°C)Hum.(%):  26(°C)/62%
Test Voltage:  AC 120V/60Hz Test By: Henry
800 dBuY
Limit1: —_—
Limit2:
\ I
2 5
| 4
4 b4 i
30 3
A
-20
0.150 0.5 [MHz]) 5 30000
No. Frequency QuasiPeak Average Correction QuasiPeak Average QuasiPeak Average QuasiPeak Average Remark
reading reading factor result result limit limit margin margin
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
1* 0.1780 53.26 38.24 0.10 53.36 38.34 64.57 54.58 -11.21 -16.24 Pass
2 0.1940 49.95 34.80 0.10 50.05 34.90 63.86 53.86 -13.81 -18.96 Pass
3 0.2980 42.38 34.25 0.10 42.48 34.35 60.30 50.30 -17.82 -15.95 Pass
4 4.6860 31.98 25.01 0.23 32.21 25.24 56.00 46.00 -23.79 -20.76 Pass
5 13.5620 43.96 30.11 0.44 44.40 30.55 60.00 50.00 -15.60 -19.45 Pass
6 15.4420 31.62 28.27 0.47 32.09 28.74 60.00 50.00 -27.91 -21.26 Pass
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7 RADIATED TEST ITEMS

7.1 Measurement Procedure
1. Configure the EUT according to ANSI C63.10.
2. The EUT was placed on a turn table which is 0.8m above ground plane and been measured
in the frequency range between 0.009MHz to 30MHz and 30MHz to 1GHz.
. The turn table shall rotate 360 degrees to determine the position of maximum emission level.
. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the
highest emission.
5. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
6. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.
7. Repeat above procedures until all default test channel measured were complete.

7.2 Test SET-UP (Block Diagram of Configuration)
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

AW

Turntable
\ EUT
Test
Receiver
Ground Plan Coaxial Cable
(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz
- 3m
Turntable
\ EUT i 1m to dm
Spectrum
Analyzer 0.8m | |
I —
Ground Plane N Coaxial Cable :
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7.3 Measurement Equipment Used:
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966A Chamber

MODEL SERIAL
EQUIPMENT TYPE MFR NUMBER | NUMBER | LASTCAL. | CAL DUE.
Bilog Antenna SS“”O' JB3 A030105 07/13/2018 | 07/12/2019
clences
HUBER | SUCOFLEX
Cable SUHNER 1O4PEA 20995 02/26/2019 | 02/25/2020
Digital Thermo-Hygro Meter | WISEWIND 1206 D07 01/30/2019 | 01/29/2020
Loop Antenna ETSFéLE','\‘j‘DG 6502 148045 10/08/2018 | 10/07/2019
Pre-Amplifier EMEC EM330 060609 02/26/2019 | 02/25/2020
PSA Series Spectrum Analyzer Agilent E4446A MY46180323 | 05/31/2018 | 05/30/2019
Antenna Tower CCS CC-A-1F N/A N.C.R N.C.R
Controller CCS CC-C-1F N/A N.C.R N.C.R
Turn Table CCS CC-T-1F N/A N.CR N.CR
Software e3 V6.11-20180413

Note: N.C.R refers to Not Calibrated Required.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7.4 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and
subtracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured
reading. The basic equation with a sample calculation is as follows:

FS=RA+AF +CL -AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

7.5 Field Strength of Fundamental Emission

7.5.1 FCC Applicable standard
Rules and specifiactions CFR 47 Part 15 section 15.225(a)-(d)
Frequency of Emission Field Strength | Field Strength | Field Strength
(MHz) (MV/m)at 30m | (dBpV/m)at 30m | (dBpV/m)at 3m

1.705~13.110 30 29.5 69.5
13.110~13.410 106 40.5 80.5
13.410~13.553 334 50.5 90.47
13.553~13.567 15848 84 124
13.567~13.710 334 50.5 90.47
13.710~14.010 106 40.5 80.5
14.010~30.00 30 29.5 69.5

Field strength of fundamental emissions limit:

The field strength of fundamental emissions shall not exceed 15848 micorvolts/meter at 30
meters. The Limit is converted to 124.00dBuV/m by offsetting the distance extrapolation factor
as measurement distance is taken place at 3 meters.

Distance extrapolation = 40 *log (30/3) = 40 dB
30m to 3m
Distance extrapolation = 40 *log (30/3) = 40 dB
Limit is re-adjusted in terms of limit taken in 3m = 20 *log (15848 uV/m) + 40 =
124.00dBuV/m

30m to 10m

Distance extrapolation = 40 *log (30/10) = 19.08 dB

Limit is re-adjusted in terms of limit taken in 3m = 20 *log (15848 uV/m) + 19.08 =
103.08dBuV/m

10m to 3m

Distance extrapolation = 40 *log (10/3) = 20.92 dB

Limit is re-adjusted in terms of limit taken in 3m = 20 *log (15848 uV/m) + 20.92 =
104.92dBuV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Note:

Emission level in dBuV/m=20 log (uV/m)

Distance extrapolation factor = 40 log (required distance/ test distance) (dB)

The lower limit shall apply at the transition frequencies.

The measurement was undertaken in closer distance below 30MHz at 10m and 3m and

above 30MHz at 3m, where extrapolation factor is offset to convert the limit of the

measurement.

5. KDB 414788 D01 OATS and 3m semi-anechoic chamber Justification:
Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field. OATS and 3m SAC chamber testing had been
performed and 3m SAC measured test result is the worst case test result.

Emission level in dBuV/m=20 log (uV/m)
Distance extrapolation factor = 40 log (required distance/ test distance) (dB)
The lower limit shall apply at the transition frequencies.

S

© N

The measurement was undertaken in closer distance at 3m, where extrapolation factor is
offset to convert the limit of the measurement.

Actual FS(dBpV/m) = Spectrum. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

The trace on RE(radiation emission) plot is as colored blue, and the detection manner we've
employed is peak detector.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7.6 Field Strength of Fundamental Emission Measurement Result

Operation Band :NFC Test Date :2019-03-18
Fundamental Frequency :13.56 MHz Temp./Humi. :24/59
Operation Mode :Main CH Mid Engineer Jerry
EUT Pol. :E2 Plan Measurement Antenna Pol. :VERTICAL

Level (dBuVim}

130 15225 T3.56M T
120
100

80

.

60

40

20

0351 1353 1355 1357 13.59 13.61

Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
13.56 Peak 54.40 11.97 66.37 124.00 -57.63
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Operation Band :NFC Test Date :2019-03-18
Fundamental Frequency :13.56 MHz Temp./Humi. :24/59
Operation Mode :Main CH Mid Engineer Jerry

EUT Pol. :E2 Plan Measurement Antenna Pol. :HORIZONTAL

Level (dBuVim)

130 15.295 T3.56M F
120
100
80
4
60
40
20
R 1353 1355 1357 1350 1361
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
13.56 Peak 55.84 11.97 67.81 124.00 -56.19
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Mask
Operation Band ‘NFC Test Date :2019-03-18
Fundamental Frequency :13.56 MHz Temp./Humi. :24/60
Operation Mode :Mask CH Mid Engineer Jerry
EUT Pol. :E2 Plan Measurement Antenna Pol. :VERTICAL
130 Level (dBuVim)
120
100
15.225 13.56M MASK
B0
dh
60
1 4
40
20
013.31 13.41 13.51 13.71 13.81
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
13.35 Peak 36.80 11.98 48.78 80.54 -31.76
13.55 Peak 49.19 11.97 61.16 90.47 -29.31
13.57 Peak 51.47 11.97 63.44 90.47 -27.03
13.77 Peak 36.53 11.95 48.48 80.50 -32.02

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :NFC Test Date :2019-03-18
Fundamental Frequency :13.56 MHz Temp./Humi. :24/60
Operation Mode :Mask CH Mid Engineer Jerry
EUT Pol. :E2 Plan Measurement Antenna Pol. :HORIZONTAL
130 Level (dBuVim)
120
100
15.225 13.56M MASK
80
TR
60
1 4
40
20
RERT 13.41 1351 1371 13.81
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
13.35 Peak 35.67 11.98 47.65 80.54 -32.89
13.55 Peak 50.64 11.97 62.61 90.47 -27.86
13.57 Peak 52.25 11.97 64.22 90.47 -26.25
13.78 Peak 36.88 11.95 48.83 80.50 -31.67
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7.7 Radiated Emission Measurement

7.7.1 Standard Applicable

The field strength of any emissions appearing outside of the 13.110-14.010 MHz shall not
exceed the general radiated emission limits in section 15.209 as below.

Frequency Field strength Distance
(MHz) (uV/m) (meters)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Note:
1. Emission level in dBuV/m=20 log (pV/m)
Distance extrapolation factor = 40 log (required distance/ test distance) (dB)

3. 20*log(30uV/m) + 40dB = 69.54 dBuV/m
4. The lower limit shall apply at the transition frequencies.
5. The measurement was undertaken in closer distance at 3m, where extrapolation

factor is offset to convert the limit of the measurement.

6. Only spurious frequency is permitted to locate within the Restricted Bands
specified in provision of §15.205.

7. The general radiated emission limits in §15.209 apply for the spurious emission

generate from UE, except for the fundamental emission where the respective
section specifies otherwise.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7.7.2 Radiated Emission Measurement Result
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Operation Band ‘NFC Test Date :2019-03-18
Fundamental Frequency :13.56 MHz Temp./Humi. :23/60
Operation Mode :Tx CH Mid Engineer Jerry
EUT Pol. :E2 Plan Measurement Antenna Pol. :VERTICAL
130 Level (dBuVim)
120
100
B0
60
.
15.209 PK
40 3 B
2 5
20
00.009 6.007 12.005 24,002 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4.15 Peak 33.76 11.57 45.33 69.54 -24.21
6.10 Peak 18.49 11.90 30.39 69.54 -39.15
11.86 Peak 20.60 12.09 32.69 69.54 -36.85
18.15 Peak 13.88 11.67 25.55 69.54 -43.99
21.18 Peak 17.98 11.29 29.27 69.54 -40.27
2712 Peak 26.40 10.08 36.48 69.54 -33.06
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BT P LR R TR RS T

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS Compliance Certification Services Inc.

EEREROARAE

RS RETETI0R o AFL AL RDP

P
R A

SR TG

Attention is drawn to the limitation of liability, indemnification and

No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan / it A REE A T NE& 1158
t:(886-2) 2299-9720 f:(886-2) 2298-1882 www.sgs.tw www.ccsrf.com
Member of the SGS Group (SGS SA)



Report No: T190313W04-RP5
Page: 25 of 34

Operation Band :NFC Test Date :2019-03-18
Fundamental Frequency :13.56 MHz Temp./Humi. :23/60
Operation Mode :Tx CH Mid Engineer Jerry

EUT Pol. :E2 Plan Measurement Antenna Pol. :HORIZONTAL

Level (dBuVim)

130
120
100
80
60 \I 1
40 ! 5 . 5 15209 PK
20
05008 6.007 12.005 18.004 24.002 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4.18 Peak 41.21 11.58 52.79 69.54 -16.75
6.07 Peak 24.75 11.89 36.64 69.54 -32.90
12.31 Peak 21.58 12.06 33.64 69.54 -35.90
18.36 Peak 22.58 11.66 34.24 69.54 -35.30
25.65 Peak 29.82 10.36 40.18 69.54 -29.36
2712 Peak 27.14 10.08 37.22 69.54 -32.32
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Operation Band :NFC Test Date :2019-03-18
Fundamental Frequency :13.56 MHz Temp./Humi. :23/59
Operation Mode :Tx CH Mid Engineer Jerry
EUT Pol. :E2 Plan Measurement Antenna Pol. :VERTICAL

Level (dBuVim)

130
120
100

80

60 15.200 PK

I o m—
40 3 . - 5
1 2
20
35 224, 418. 612. 806. 1000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
77.53 Peak 37.09 -14.54 22.55 40.00 -17.45
248.25 Peak 29.71 -9.78 19.93 46.00 -26.07
492.69 Peak 27.46 -2.16 25.30 46.00 -20.70
640.13 Peak 26.41 0.81 27.22 46.00 -18.78
865.17 Peak 26.26 4.00 30.26 46.00 -15.74
983.51 Peak 25.93 6.49 32.42 54.00 -21.58

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
R G LR SR TR RSE T R RSTETI0R c AELAGALP TGV 0 AV NP -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS Compliance Certification Services Inc.|  No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan / ¥t A& A T NER115%
BEEREEGARAE t:(886-2) 2299-9720 f:(886-2) 2298-1882 www.sgs.tw www.ccsrf.com
Member of the SGS Group (SGS SA)



Report No: T190313W04-RP5

Page: 27 of 34

Operation Band :NFC Test Date :2019-03-18
Fundamental Frequency :13.56 MHz Temp./Humi. :23/59
Operation Mode :Tx CH Mid Engineer Jerry
EUT Pol. :E2 Plan Measurement Antenna Pol. :HORIZONTAL
130 Level (dBuVim)
120
100
80
60
40—
1 2 3 T
20
35 224. 418. 612. 806. 1000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
48.43 Peak 36.56 -13.97 22.59 40.00 -17.41
176.47 Peak 34.24 -10.48 23.76 43.50 -19.74
372.41 Peak 2714 -5.59 21.55 46.00 -24.45
619.76 Peak 27.47 0.32 27.79 46.00 -18.21
812.79 Peak 27.46 3.49 30.95 46.00 -15.05
970.90 Peak 27.71 6.65 34.36 54.00 -19.64

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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|
8 FREQUENCY TOLERANCE

8.1 Applicable Standard

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.

Carrier frequency stability shall be maintained to £0.01% (£100 ppm).
For licence-exempt radio apparatus, the frequency stability shall be measured at temperatures of
-20°C (-4°F), +20°C (+68°F) and +50°C (+122°F).

8.2 Measurement Procedure
1. The EUT was placed on a turn table which is 0.8m above ground plane.

2. Set EUT as normal operation

3. Set SPA Center Frequency = fundamental frequency, RBW, VBW= 10kHz, Span
=100kHz.

4. Set SPA Max hold. Mark peak.
8.3 Test SET-UP (Block Diagram of Configuration)

Temperature Chamber

Antenna

Spectrum analyzer EUT

DC Power Supply

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8.4 Measurement Equipment Used:

Report No: T190313W04-RP5
Page: 29 of 34

Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Loop Antenna ETS.LINDGREN 6502 148045 10/08/2018 | 10/07/2019
Spectrum Analyzer Agilent N9010A MY53400256| 11/21/2018 | 11/20/2019
Coaxial Cables Woken 00100A1F1A185C RF12 02/26/2019 | 02/25/2020
8.5 Measurement Results
Startup:
A. Temperature Variation
Power Supply Environment Frequency .
Vdc Temperature (C) (MHz) Delta (KHz) Limit (KHz)
3.8 -20 13.5607 0.10000 +/- 1.356
3.8 -10 13.5608 0.00000 +/- 1.356
3.8 0 13.5609 -0.10000 +/- 1.356
3.8 10 13.5606 0.20000 +/- 1.356
3.8 20 13.5608 0.00000 +/- 1.356
3.8 30 13.5609 -0.10000 +/- 1.356
3.8 40 13.5607 0.10000 +/- 1.356
3.8 50 13.5606 0.20000 +/- 1.356
B. Supply Voltage Variation
Power Supply Environment Frequency .
Vdc Temperature (C) (MHz) Delta (KHz) Limit (KHz)
4.37 20 13.5609 -0.10000 +/- 1.356
3.8 20 13.5608 0.00000 +/- 1.356
3.42 20 13.5605 0.30000 +/- 1.356

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

BELY

v AR % RIS T

R RS EETI0R c AFL AL AP LR FHT

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or

> AN AE

appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS Compliance Certification Services Inc.
R ARAE

Attention is drawn to the limitation of liability, indemnification and

No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan / 17 75 7 T /NB& 1155
t:(886-2) 2299-9720 f:(886-2) 2298-1882 www.sgs.tw www.ccsrf.com
Member of the SGS Group (SGS SA)




Report No: T190313W04-RP5
Page: 30 of 34

2 minutes:

A. Temperature Variation

Power Supply Environment Frequency .
Vdc Temperature (C) (MHz) Delta (KHz) Limit (KHz)
3.8 -20 13.5606 0.20000 +/- 1.356
3.8 -10 13.5605 0.30000 +/- 1.356
3.8 0 13.5609 -0.10000 +/- 1.356
3.8 10 13.5608 0.00000 +/- 1.356
3.8 20 13.5608 0.00000 +/- 1.356
3.8 30 13.5608 0.00000 +/- 1.356
3.8 40 13.5605 0.30000 +/- 1.356
3.8 50 13.5608 0.00000 +/- 1.356
B. Supply Voltage
Variation
Power Supply Environment Frequency L
Vdc Temperature (C) (MHz) Delta (KHz) Limit (KHz)
4.37 20 13.5607 0.10000 +/- 1.356
3.8 20 13.5608 0.00000 +/- 1.356
3.42 20 13.5607 0.10000 +/- 1.356
5 minutes:
A. Temperature Variation
Power Supply Environment Frequency .
Vdc Temperature (C) (MHz) Delta (KHz) Limit (KHz)
3.8 -20 13.5606 0.10000 +/- 1.356
3.8 -10 13.5607 0.00000 +/- 1.356
3.8 0 13.5609 -0.20000 +/- 1.356
3.8 10 13.5606 0.10000 +/- 1.356
3.8 20 13.5607 0.00000 +/- 1.356
3.8 30 13.5605 0.20000 +/- 1.356
3.8 40 13.5608 -0.10000 +/- 1.356
3.8 50 13.5609 -0.20000 +/- 1.356
B. Supply Voltage
Variation
Power Supply Environment Frequency L
Vdc Temperature (C) (MHz) Delta (KHz) Limit (KHz)
4.37 20 13.5607 0.00000 +/- 1.356
3.8 20 13.5607 0.00000 +/- 1.356
3.42 20 13.5605 0.20000 +/- 1.356
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10 minutes:
A. Temperature Variation

Power Supply Environment Frequency .
Vdc Temperature (C) (MHz) Delta (KHz) Limit (KHz)
3.8 -20 13.5607 0.10000 +/- 1.356
3.8 -10 13.5606 0.20000 +/- 1.356
3.8 0 13.5609 -0.10000 +/- 1.356
3.8 10 13.5607 0.10000 +/- 1.356
3.8 20 13.5608 0.00000 +/- 1.356
3.8 30 13.5609 -0.10000 +/- 1.356
3.8 40 13.5605 0.30000 +/- 1.356
3.8 50 13.5608 0.00000 +/- 1.356
B. Supply Voltage
Variation
Power Supply Environment Frequency L
Vdc Temperature (C) (MHz) Delta (KHz) Limit (KHz)
4.37 20 13.5609 -0.10000 +/- 1.356
3.8 20 13.5608 0.00000 +/- 1.356
3.42 20 13.5609 -0.10000 +/- 1.356
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9 20dB OCCUPIED BANDWIDTH MEASUREMENT

9.1 Applicable Standard:

The 20 dB bandwidth shall be specified in operating frequency band.
9.2 Limit:

None
9.3 Test Set-up

Refer to section 8.3 in this report

9.4 Measurement Procedure

Placed the EUT on the testing table.

Set the EUT under transmission condition continuously at specific channel frequency.
The resolution bandwidth of 1 kHz and the video bandwidth of 3 kHz were used.
Measured the spectrum width with power higher than 20dB below carrier.

>N

9.5 Measurement Equipment Used:
Refer to section 8.4 in this report

9.6 Measurement Result

| Opration range | Frequency (MHz) Limit (MHz)
20dB BW (kHz) | Low 13.55578 >13.11
4.659 | High 13.56476 <14.01
-20dB Bandwidth
Agdent Spectrum Analyrer - Oecugeed BW S - S S o | @I
. - | Genter Frleg: 13860000 Whe Id_'w"; Radio S1d: None | Frequency
Ref Offset0.2 4B
10 deidy Ref 0.00 dBm
00 Center Freq
0 | ] | 13.560000 MHz
. wa
00 o] ~ k¥ S .
o ™ IIRaVA SN
e CF Step
2,000 kHz
Center 13.56 MHz Span 20 kHz| [Aute Man
es BW 1 kHz #BW 3 kHz Sweep 19.13 ms
Occupied Bandwidth Total Power -23.2 dBm Freq Offset
8.955 kHz o
Transmit Freq Error 281 Hz OBW Power 99.00 %
x dB Bandwidth 4659 kHz x dB -20.00 dB
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Operation range low

B Agilent Spectrum Analyzer - Occupied BW
R | RF [soe boc | | [ SENSE:INT] | ALIGN AUTO | 02:15:45 PMMar 28, 2019
| Center Freq: 13.560000 MHz Radic Std: None

Frequency

—»— 1rig: Free Run Avg|Held: 10/10
‘ # FGain:Low #Atten: 10 dB Radio Device: BTS
Mkr1 13.55578 MHz
Ref Offset 0.2 dB
10 dBidiv Ref 0.00 dBm -49.896 dBm
og

Center Freq
13.560000 MHz

Center 13.56 MHz Span 20 kHz

Res BW 1 kHz #VBW 3 kHz Sweep 19.13 ms)
Occupied Bandwidth Total Power -23.2 dBm Freq Offset
8.955 kHz o
Transmit Freq Error 281 Hz OBW Power 99.00 %
x dB Bandwidth 4.659 kHz x dB -20.00 dB
usG STATUS

R [ RE [soe obc | [ [ SENSE:INT] | ALIGN AUTO | 02:16:00 PM Mar 28, 2019
| Center Freq: 13.560000 MHz Radio Std: None Frequency
—»— T1rig: Free Run Avg|Held: 10/10
‘ #FGain:Low #Atten: 10 dB Radioc Device: BTS

Mkr1 13.56476 MH2Z|
Ref Offset 0.2 dB
1Lo dBidiv RZf 0.?)71 dBm -48.811 dBm

-10.0 Center Freq
13.560000 MHz

Center 13.56 MHz Span 20 kHz
Res BW 1 kHz #VBW 3 kHz Sweep 19.13 ms|

Occupied Bandwidth Total Power -23.2 dBm Freq Offset
0Hz
8.955 kHz
Transmit Freq Error 281 Hz OBW Power 99.00 %
x dB Bandwidth 4.659 kHz x dB -20.00 dB
MSG STATUS
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10 ANTENNA REQUIREMENT

10.1 Standard Applicable:

For intentional device, according to §15.203, an intentional radiator shall be designed to ensure
that no antenna other than furnished by the responsible party shall be used with the device.

10.2 Antenna Connected Construction:

The antenna is designed as permanently attached and no consideration of replacement. Please
see EUT photo for details.

~ End of Report ~
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