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History of this test report

Report No. Version Description Issued Date
TR042930AW 01 Initial issue of report Jun. 18, 2020
Revise Support Equipment information
TR042930AW 02 (This report is the latest version replacing for the report Jun. 24, 2020
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Summary of Test Result

ggpuosr; Ref Std. Clause Test ltems P AzeSSIlIJZKIL) Remark
1.1.2 2.2 Antenna Requirement PASS -
3.1 2.3 AC Power-line Conducted Emissions PASS -
3.2 2.8 Transmitter Radiated Emissions PASS -
3.3 - Emission Bandwidth PASS -
34 211 Receiver Radiated Emissions PASS -

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation
limits or requirements declared by manufacturers.

Comments and Explanations:
None.

Reviewed by: Sam Tsai

Report Producer: Michelle Tsai
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1 General Description
1.1 Information

1.1.1 General Information

Wireless Power Transfer General Information

Frequency Range Modulation Mode Charging Freq. (kHz) |Field Strength (dBuV/m)
112-145 kHz ASK 119.6 95.97

Output power from each | That may have multiple

Power Transfer Method Charging Method

primary coil primary coils
Multiple primary coils and
clients that are able to
detect and allow coupling <15W Yes Client directly contact
only between individual
pairs of coils.

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

1.1.2 Antenna Information

Antenna Category

[] |Equipment placed on the market without antennas
X

Integral antenna (antenna permanently attached)

[] Temporary RF connector provided

X 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 Wireless charging antenna coils
TEL : 886-3-327-3456 Page Number : 50f35
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1.1.3 EUT Information

Operational Condition

EUT Power Type From DC Power Supply

Type of EUT

Stand-alone

X
[] |Combined (EUT where the radio part is fully integrated within another device)

Combined Equipment - Brand Name / Model No.:

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

[] |Other:  The EUT place with the platform.

1.1.4 Test Signal Duty Cycle

Operated Mode for Worst Duty Cycle

X Operated normally mode for worst duty cycle

[] Operated test mode for worst duty cycle

Test Signal Duty Cycle (x)

X 100%
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1.2 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

. LPO002 Section 2.8 (2018-01-10)

¢ ANSI C63.10-2013

¢ ANSI C63.4-2014

The following reference test guidance is not within the scope of accreditation of TAF:

. KDB 680106 D01 RF Exposure Wireless Charging Apps v03

. KDB 414788 D01 v01r01

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
[] |Wen Shan |[ADD : No.14-1, Ln. 19, Wen 33rd St., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)
TEL : 886-3-318-0787 FAX : 886-3-318-0287
Test Condition Test Site No. |Test Engineer Test Environment Test Date
AC Conduction CO04-HY | Edward Wang | 21.1~24.3°C/56~62% 26/May/2020
RF Conducted THO6-HY Raven Chien | 22.7~23.9°C/60~69% | 22/May/2020~28/May/2020
Radiated Emission | 03CHO3-HY Jeff lin 23.6~25.4°C/51~58% | 22/May/2020~23/May/2020

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)

Test Iltems Uncertainty Remark

Conducted Emission (150kHz ~ 30MHz) 0.9dB Confidence levels of 95%
Radiated Emission (9kHz ~ 30MHz) 2.4dB Confidence levels of 95%
Radiated Emission (30MHz ~ 1,000MHz) 3.7dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 3.6dB Confidence levels of 95%
Radiated Emission (18GHz ~ 40GHz) 3.5dB Confidence levels of 95%
Conducted Emission 1.0dB Confidence levels of 95%
Temperature 0.41°C Confidence levels of 95%
Humidity 3.4% Confidence levels of 95%
TEL : 886-3-327-3456 Page Number D 70f35
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2 Test Configuration of EUT
2.1 Test Condition
Condition Item Abbreviation/Remark Remark
TnomVnom Tnom 20°C
TminVmin Vhom 12v
2.2 The Worst Case Configuration
Mode Field Strength (dBuV/m at 3 m) Charger Frequencies (kHz)
WPC 95.97 119.6

Note.1: Wireless charger were performed all charging conditions including variable loading and
non-charging operation, the worst mode is full charging loading.

Note.2: Wireless charger frequencies are variable frequency range (112-145 kHz) and depend on charging
loading.

2.3 The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Item AC power-line conducted emissions
Condition AC power-line conducted measurement for line and neutral
_ CTX/CRX
Operating Mode
XI 1. DC Power Supply Mode

The Worst Case Mode for Following Conformance Tests

Tests Item Transmitter Radiated Emissions, Emission Bandwidth

Test Condition Radiated measurement

CTX/CRX
X

Operating Mode

1. DC Power Supply Mode

Z Plane

Orthogonal Planes of
EUT
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2.4 Support Equipment
Support Equipment — AC Conduction/Radiated/Conducted
No.| Equipment Brand Name Model Name FCC ID |Remark
1 |DC Power Supply GW GPR-3510HD - -
2 | Extension wire | MOBASE ELECTRONICS CO., LTD. | 10W WPC 12pin Extension wire - Note 1
3 |AC Power Cable Power sync PW-GPC180-3 - -
4 Load MOBASE ELECTRONICS CO., LTD. 10W load PCB assy - Note 1
Note 1: Support equipment No.2, 4 was provided by customer.
TEL : 886-3-327-3456 Page Number © 90f35
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2.5 Test Setup Diagram

Test Setup Diagram — AC Line Conducted Emission Test (TX)

AC Mains

oply
2 =]
— —
Item | Connection Shielded Length(m) | Remark
1 |[AC Power Cable No 1.8 -
2 Extension wire No 1.7 -

Test Setup Diagram — AC Line Conducted Emission Test (RX)

AC Mains

2 o
—
Item| Connection Shielded Length(m) | Remark
1 |AC Power Cable No 1.8 -
2 Extension wire No 1.7 -
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Test Setup Diagram - Radiated Test (TX)

2

DC Power supply

WPC Load

D D EUT
Item| Connection Shielded Length(m) | Remark
1 |AC Power Cable No 1.8 -
2 Extension wire No 1.7 -

Test Setup Diagram - Radiated Test (RX)

AC Mains
2

i 1
DC Power supply
EUT
a0
Item | Connection Shielded Length(m) | Remark
1 |AC Power Cable No 1.8 -
2 Extension wire No 1.7 -
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3 Transmitter Test Result
3.1 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.

[l 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
LP0002-2.3 limits outside the transmitter's fundamental emission band,;
(2) Retest with a dummy load to determine compliance with LP0002-2.3 limits within the
transmitter's fundamental emission band.

XI 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 LP0002-2.3 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
LP0002-2.3 limits within the transmitter's fundamental emission band.
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3.1.4 Test Setup

AC Power-line Conducted Emissions

cm

v 3
!

Bonded ta Grounplane -
1—Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and forth in
the center forming a bundle 30 cm to 40 cm long.
2—The /O cables that are not connected to an accessory shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length shall not
exceed 1 m.
3—EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50Qloads.
LISN may be placed on top of, or immediately beneath, reference ground plane.
3.1—All other equipment powered from additional LISN(s).
3.2—A multiple-outlet strip may be used for multiple power cords of non-EUT equipment.
3.3—LISN at least 80 cm from nearest part of EUT chassis.
4—Non-EUT components of EUT system being tested.
5—Rear of EUT, including peripherals, shall all be aligned and flush with edge of tabletop.
6—Edge of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the ground
plane.
7—Antenna can be integral or detachable. If detachable, then the antenna shall be attached for this test.

TEL : 886-3-327-3456 Page Number * 13 of 35
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3.1.5 Test Result of AC Power-line Conducted Emissions

AC Power-line Conducted Emissions Result
Operating Mode 1 Power Phase Neutral
Operating Function DC Power Supply Mode (TX)
26/05/2020
100+ Lim.PK [
9%-, PK [~
80 LimAV [~
70- A A
= | | J
30- T
40_
21
20—
10—
O_I | | |
150k ™ 10M 30M
Type Freq Level Limit Margin Factor Condition Comment Raw LISN CL AT
(Hz) (dBuV) | (dBuV)  (dB) (dB) (dBuV) | (dB) (dB) (dB)
ap 190.46k 42,78 64,01 -21.23 19.62 Meutral - 23.16 9.64 0.1 9.87
|AV 190,46k 3650 54.01 -17.51 19.62 Meutral “Worst" 16.88 9,64 0.11 4,87
ap 218.9239k 29.08 62.86 -33.78 19.62 Meutral - 9.46 9.64 0.1 9.87
AV 218929k 2043 52.86 -32.43 19.62 Meutral - 0.81 9.64 0.1 9.87
QP 382.209k 18.25 58.24 -39.99 19.62 Meutral - -1.37 9.63 0.12 9.87
AV 382,200k 1505 48.24 -33.19 19.62 Meutral - -4.57 9.63 012 9.87
ap 1.769M 17.06 56.00 -38.94 19.66 Meutral - -2.60 9.65 0.14 9.87
AV 1.769M 1419 46.00 -31.81 19.66 Meutral - -5.47 9.65 0.14 9.87
ap 3.807M 19.77 56.00 -36.23 19.72 Meutral - 0.05 9.66 0.18 9.88
AV 3.807M 16.66 46,00 -29.34 19.72 Meutral - -3.06 9.66 0.18 9.88
ap 18.892M 20.25 60.00 -38.75 19.96 Meutral - 0.29 9,72 0.35 5.89
AV 18.892M 16.94 50.00 -33.08 19.96 Meutral - -3.02 9,72 0.35 5.89
TEL : 886-3-327-3456 Page Number . 14 of 35
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AC Power-line Conducted Emissions Result
Operating Mode 1 Power Phase Line
Operating Function DC Power Supply Mode (TX)
26/05/2020
100- LimPK [/
9%-, PK [~
80 LimAV [~
70- A A
. | | J
30 I
40_
230
20-
10-
o | | |
150k ™ 10M 30mM
Type Freq Level Limit Margin Factor Condition Comment Raw LISN CL AT
(Hz) (dBuV) | (dBuV] | (dB) (dB) (dBuV) | (dE) (dB) (dB)
ar 186,707k 4230 6418 2188 1963 Line - 2267 9.65 0.1 9.87
AV 196707k 3398 5418 2020 1963 Line “Worst” 1435 965 0.1 2.7
ap 259.27%k 32.02 61.45 -29.43 19.64 Line - 12.38 9.65 0.12 9.87
AV 250279 | 2570 5145 2575 1964 Line - 6.06 9.65 0.12 9.87
QP 47574k 18.62 56.42 -37.80 19.64 Line - -1.02 9.64 0.13 9.87
AV 475741k 1504 46.42 3138 1964 Line - -4.60 9.64 0.13 9.87
ar 1.769M 1873 56.00 -37.27 1966 Line - -0.93 9.65 0.14 9.87
AV 1.765M 1512 46.00 -30.88 19.66 Line - -4.54 9.65 0.14 9.87
ar 3.732M 2066 56.00 3534 1972 Line - 0.4 9.66 0.18 9.88
AV 3.732M 1717 46,00 2883 197 Line - -255 9.66 0.18 9.88
QP 194640 2021 60.00 3979 19.89 Line - 0.32 9.64 0.36 9.89
AV 194640 1668 50.00 1332 1989 Line - -3.21 9.64 0.36 9.89
TEL : 886-3-327-3456 Page Number . 15 0of 35
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AC Power-line Conducted Emissions Result
Operating Mode 1 Power Phase Neutral
Operating Function DC Power Supply Mode (RX)
26/05/2020
100- LimPK [/
9%-, PK [~
80 LimAV [~
70- A A
. | | J
30 I
40_
230
20-
10-
o | | |
150k ™ 10M 30mM
Type Freq Level Limit Margin Factor Condition Comment Raw LISN CL AT
(Hz) (dBuV) | (dBuV] | (dB) (dB) (dBuV) | (dE) (dB) (dB)
ar 188,574k 39.29 64,11 2482 1982 Neutral - 19.67 9.64 0.1 9.87
AV 188574k 3259 54,11 2152 1962 Meutral  "Worst' 1297 964 0.1 2.7
ap 23044k 2476 62.12 -37.36 19.63 Meutral - 513 9.64 0.12 9.87
AV 230.44k 1942 5212 270 1963 Neutral - -0.21 9.64 0.12 9.87
QP 673,936k 127 56.00 -43.29 19.62 Meutral - -6.91 9.63 012 9.87
AV 673.036k 1192 46,00 408 1962 Neutral - 770 9.63 0.12 9.87
ar 1.752M 1806 56.00 -37.04 1966 Neutral - -1.60 9.65 0.14 9.87
AV 1.752M 15.02 46.00 -30.98 19.66 Meutral - -4.64 9.65 0.14 9.87
ar 3.922M 17.21 56.00 3879 1973 Neutral - -252 9.66 0.19 9.88
AV 3.922M 14,93 46,00 3107 1973 Neutral - -4.80 9.66 0.19 9.88
QP 7.949M 1713 60.00 4287 1982 Neutral - -2.60 9.60 0.25 9.88
AV 7.949M 1479 50.00 -35.21 19.82 Neutral - -5.03 9.60 0.25 9.88
TEL : 886-3-327-3456 Page Number . 16 of 35
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AC Power-line Conducted Emissions Result
Operating Mode 1 Power Phase Line
Operating Function DC Power Supply Mode (RX)
26/05/2020
100- LimPK [/
9%-, PK [~
80 LimAV [~
70- A A
- | L J
30 I
40_
30—
20-
10- T
o | | |
150k 1M 10M 30M
Type Freq Level Limit Margin Factor Condition Comment Raw LISN CL AT
(Hz) (dBuV)  (dBuV) | (dB) (dE) (dBuV) | (dB) (dE) (dE)

QP 190.46k 3933 64.01 2468 | 1963 Line - 19,70 9.65 0.11 9.87

[&v 190.46k 33.23 54,01 2078 1963 Line “Worst” 1360 965 0.11 987 |

ap 218920k | 2555 62.26 -37.31 19.63 Line - 502 9.65 0.1 9.7

AV 218920k 17.94 52.86 49 1963 Line - -1.60 9.65 0.1 9.87

ar 466367k | 1313 5657 4344 1964 Line - -6.51 9.64 0.13 9.87

AV 466367k | 1207 46,57 3450 | 19.64 Line - -7.57 9.64 0.13 9.87

ar 1.752M 16,60 56.00 -3940 | 1966 Line - -3.06 9.65 0.1 9.87

AV 1.752M 1418 46.00 3182 1966 Line - -5.48 9.65 0.1 9.87

ar 3.732M 1806 56.00 3704 1972 Line - -1.66 9.66 0.18 9.88

AV 3.732M 1540 46,00 3060 1972 Line - -4.32 9.66 0.18 9.88

QP 19.464M 1985 60.00 4015 19.89 Line - -0.04 9.64 0.36 9.89

AV 194640 1657 50.00 3343 1989 Line - -3.32 9.64 0.36 9.89
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3.2

Transmitter Radiated Emissions

3.2.1 Transmitter Radiated Emissions Limit

Transmitter Radiated 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.

Note 3: the frequency bands 9-90 kHz, 110-490 kHz measurements employing an average detector and
other below 1GHz measurements employing a CISPR quasi-peak detector.

3.2.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.
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3.2.3 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.

XX

Refer as ANSI C63.10, clause 6.4 for radiated emissions from below 30 MHz the frequency bands 9-90
kHz, 110-490 kHz measurements employing an average detector and other below 30MHz
measurements employing a CISPR quasi-peak detector. 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.

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.

X |KDB 414788 Open-Field Test Sites and Chamber Correlation Justification.

X Based on LP0002 5.5.2: measurements may be performed at a distance closer than that specified
in regulations; however, an attempt should be made to avoid making measurements in the near
field.

X Open-field site and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.
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3.2.4 Test Setup

Transmitter Radiated Emissions (Below 30MHz)

RS Anfenna
| ———— im —_—
1

Metal Full Soddered Grownd Plane

Spectrum Analyzer

! Receiver e

Magnetic field tests shall be performed in the frequency range of 9 kHz to 30 MHz using a calibrated loop
antenna.

Transmitter Radiated Unwanted Emissions (Below 1GHz)

Rx Antenna
1
EUT AI'I'_t.fEEd : 1-4m

_____ | | DDII'It 1
1 :

1

1

1

1

Metal Full Soldered Ground Plane

Spectrum &nahyzer —
I Receiver _ ey

Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a calibrated
bi-log antenna.
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3.2.5 Transmitter Radiated Emissions (Below 30MHZz)

Transmitter Radiated Emissions(Fundamental emission)
Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization H
112-145kHz
22/05/2020
0.1196MHz_TX
[ - tmit [~ |
120- Level [~
Limit [~
415 Level W
80-
60_
40
20_
D_I 1
1096k 1296k
Type Freq Level Limit Margin Factor Dist Condition Azimuth = Height Comment Raw AF CcL PA
(Hz) (dBuV/m}  (dBuV/m} (dB} (dB) (m) (] (mj) (dBuV}) (dB) (dB) (dB)
PK 119.6k 9597 106.03 -10.06 20.08 3 Horizontal 269 1.00 - 7589 19.98 0.10
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Transmitter Radiated Emissions (9 kHz — 150 kHz)

Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization H
112-145kHz
22/05/2020
0.1196MHz_TX
[0 tmit [/~ |
120~ Level [~
Limit [~
o Level W
80
60_
40—
20
0= | 1 |
9k 10k 100k 150k
Type Freq Level Lirnit Margin Factor Dist Condition Azimuth = Height Comment Raw AF CL PA
(Hz) (dBuV/m) | (dBuV/m) (dB) (dB) (m) ) (m) (dBuv)  (dB) (dB) (dB)
PK 24122k 64.98 11994  -5496 2094 3 Horizontal 0 1.00 - 44.04 2088 0.06 -
PK 20629k 50.80 11815  -5835 21.25 3 Horizontal 0 1.00 - 38.55 2118 0.07
PK 41696k 5713 11510 -58.06 127 3 Horizontal 0 1.00 - 35.86 21.20 0.07
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Transmitter Radiated Emissions (150 kHz — 30 MHz)
Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization H
112-145kHz
22/05/2020
0.1196MHz_TX
[ 140 tmit [~ |
120- Level [~
Limit [~
A Level W
80-
60_
40+
20_
0- | I 1
150k i 10m 30M
Type Freq Level Lirmnit Margin Factor Dist Condition | Azimuth  Height Comment Raw AF CL PA
(Hz) (dBuV/m)  (dBuV/m) (dB) (dB) (m) ¥ (m) (dBuVv) (dE) (dB) (dB)
PK 798913k 49.33 69.58 -20.25 20.58 3 Horizontal 360 1.00 2875 2043 015 -
PK 214M 46.90 69.50 -22.60 2018 3 Horizontal 360 1.00 26,72 19.99 0.19
PK 6.423M 3557 69.50 -33.03 2149 3 Horizontal 360 1.00 14.08 2117 0.32
TEL : 886-3-327-3456 Page Number . 23 0f 35
FAX : 886-3-327-0973 Issued Date © Jun. 24, 2020
Report Template No.: HE1-F7 Ver2.7 Report Version : 02




e % NCC TEST REPORT

SPORTON LAB. Report No. : TR042930AW

3.2.6 Transmitter Radiated Emissions (Above 30MHz)

Transmitter Radiated Emissions (Above 30MHz)
Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization \%
112-145kHz
23/05/2020
0.1196MHz_TX
[ 1407 tmit [ |
120- Level [
Limit [~/
HIA Level W
80-
60_
—
Qo-+——--7
l)_I 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M  1G
Type Freq Level Limit Margin Factor Dist Condition  Azimuth  Height Comment Raw AF CcL PA
(Hz) (dBuVy/m) (dBuV/m) (dB) (dB) (m) ) (m) (dBuv) | (dB) (dB) (dB)
PK 35.82M 3465 40,00 -535 -6.64 3 Vertical | 360 1.00 - 41.29 19.99 092 2755
PK 82.38M 25.37 40.00 463 1384 (3 Vertical | 360 1.00 - 39.1 1215 145 27.44
PK 20966M | 2545 46.00 2055 531 3 Vertical | 360 1.00 - 30.76 18.44 290 26,65
PK 41994M 3107 46.00 1493 2.8 3 Vertical | 360 1.00 - 33.35 2181 3.34 2743
PK 54022M 3417 46.00 1183 -0.26 3 Vertical | 360 1.00 - 3443 2386 386 2798
PK 660.5M 30.15 46.00 1585 005 3 Vertical | 360 1.00 - 30.10 2380 432 28,07
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Transmitter Radiated Emissions (Above 30MHz)
Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization H
112-145kHz
23/05/2020
0.1196MHz_TX
[ 1%0- Lmit [~ |
120- Level [~
Limit [~
I Level W
80-
60_
—
Q0-4—-7>
o_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M  1G
Type Freq Level Limit Margin Factor Dist Condition Azimuth = Height Comment Raw AF CcL PA
(Hz) (dBuV/m) | (dBuV/m) (dB) (dE) (m) ) (m) (dBuv) | (dB) (dE) (dE)
PK 30M 2932 40.00 1068 | -3.35 3 Horizontal 0 1.00 - 3267 2333 090 27.58
PK 82.38M 2401 40.00 1509 1384 3 Horizontal 0 1.00 - 3785 1215 145 27.44
PK 20966M | 2620 46.00 1980 | 531 3 Horizontal 0 1.00 - 3151 18.44 2490 26.65
PK 41994M 3179 46.00 142 228 3 Horizontal 0 1.00 - 3407 2181 3,34 2743
PK 54022M | 3066 46.00 1534 026 3 Horizontal 0 1.00 - 3092 2386 386 27.98
PK 656.62M | 2865 46.00 1735 005 3 Horizontal 0 1.00 - 2860 2382 431 28.08
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3.3 Emission Bandwidth
3.3.1 Emission Bandwidth Limit

Emission Bandwidth Limit

N/A

3.3.2 Measuring Instruments

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

3.3.3 Test Procedures

Test Method

RBW.

X Because the measured signal is CW or CW-like adjusting the RBW per C63.10 would not be practical
since measured bandwidth will always follow the RBW and the result will be approximately twice the

strength level.

Xl 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

3.3.4 Test Setup

Emission Bandwidth

Metal Full Soldered Grownd Plang

R Bnfenna

Spectrum Analyzer

! Receiver leld
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3.3.5 Test Result of Emission Bandwidth

Occupied Channel Bandwidth Result
Modulation Frequenc : .
4 y 20dB Bandwidth (kHz) 99% Bandwidth (kHz)
Mode (kHz)
ASK 119.6 2.59 2.214
Limit N/A N/A
Result Complied

WPC EBW
0.119630MHz_TnomVnom 1210520
[ Ch Freq 1 10+ 1M Ch Freq |

119.63kHz ™9 110.63kHz

Span Span

10kHz =19 10kHz

RBWY RBW

1kHz < 1kHz

VBW e VBW

3kHz i 3kHz

Sweep Time a0 Sweep Time 80~

10ms 10ms

Detector Type 100- Detector Type 100~

Peak Peak
: V| -z . : . . - V| - . - - . -
| Portl [~ ] 11463k 116k 118k 120k 122k 12463k | Portl [~ J 11463k 116k 118k 120k 122k 12463k

20dB(Hz)  FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(Range
250k 11830000k | 12089000k 2214k 11849057k | 12070446k -
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3.4

Receiver Radiated Spurious Emissions

3.4.1 Receiver in Radiated Spurious Emissions Limit

Restricted Spurious 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.
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3.4.3 Test Procedures

Test Method

X The search for spurious emissions shall be from the lowest frequency internally generated or used in
the receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz, whichever is higher, to at
least 3 times the highest tuneable or local oscillator frequency, whichever is higher, without exceeding
40 GHz.

X] 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).

X For radiated measurement, refer as ANSI C63.4, clause 8.3.
X Refer as ANSI C63.4, clause 8.3.1.1 and 8.3.2.1 for radiated emissions from below 30 MHz.

X Refer as ANSI C63.4, clause 8.3.1.1 and 8.3.2.1 for radiated emissions from 30 MHz-1 GHz. For
the peak measurement is fully sufficient, as the max field strength as measured with the
Peak-Detector meets the QP-Limit so that the QP level does not need to be reported in addition.

[] Referas ANSI C63.4, clause 8.3.1.2 and 8.3.2.2 for radiated emissions from above 1 GHz. For the
peak measurement is fully sufficient, as the max field strength as measured with the Peak-Detector
meets the AV-Limit so that the AV level does not need to be reported in addition.

X All amplitude of spurious emissions that are attenuated by more than 30 dB below the permissible value
has no need to be reported.

3.4.4 Test Setup

Receiver Spurious and Out of Band Emissions (9 kHz - 30 MHz)

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer -
/Receiver | O
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Receiver Radiated Unwanted Emissions (below 1GHz)

RX Antenna

1~4m

[EU_T Ant. feed

“fnl point

Metal Full Soldered Ground Plane
Spectrum Analyzer
/Receiver
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3.4.5 Receiver Radiated Emissions (Below 30MHz)

Receiver Radiated Emissions (9 kHz — 150 kHz)
Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization H
112-145kHz
22/05/2020
0.1196MHz_RX
[ 1404 I G [~ |
120- Level [~/
Limit [~
dIA Level W
80-
60
40-
20-
0= | 1 |
9k 10k 100k 150k
Type Freq Level Limnit Margin Factor Dist Condition Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) | (dBuV/m) (dB) (dB) (m) e (m) (dBuv) | (dB) (dB) (dB)
PK 24326k 6537 11986  -5449 2095 3 Horizontal 0 1.00 - 4442 20,89 0.06 -
PK 41696k 5691 11519 -5828 2.7 3 Horizontal 0 1.00 - 35.64 21.20 007
PK 63561k 50.33 1153 -6120 2083 3 Horizontal 0 1.00 - 29.50 20.75 0.08
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Receiver Radiated Emissions (150 kHz — 30 MHz)

Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization H
112-145kHz
22/05/2020
0.1196MHz_RX
[0 T
120- Level [~
Limit [~
&M Level W
80-
60_
40-
20_
0 | 1 1
150k M 10M 30M
Type Freq Level Lirnit Margin Factor Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dB) (m) ) (m) (dBuV) | (dB) (dB) (dB)
PK 798913k 4087 69.58 2871 2058 3 Horizontal 360 1.00 2029 2043 015
PK 2.097M 43.59 69.50 2591 2019 3 Horizontal 360 1.00 2340 20.00 019
PK 6.509M 34.43 69.50 3507 2153 3 Horizontal 360 1.00 120 2120 033
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3.4.6 Receiver Radiated Emissions (Above 30MHz)

Receiver Radiated Emissions (Above 30MHz)
Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization \%
112-145kHz
23,/05/2020
0.1196MHz_RX
[ 10- Lmit [~ |
120- Level [~/
Limit [~
1A Level W
80-
50—
—
04—
D_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M O00M 950M  1G
Type Freq Level Limnit Margin Facter Dist Condition | Azimuth | Height Comment Raw AF CcL PA
(Hz) (dBuV/m) | (dBuV/m) (dB) (dB) (m) ) (m) (dBuV)  (dB) (dB) (dB)
PK 35.82M 34.32 40.00 -5.68 -6.64 3 Vertical 0 1.00 - 4096 19.99 092 7755
PK 82.33M 24.09 40.00 1591 -13.84 3 Vertical 0 1.00 - 3793 1215 145 7744
PK 29966M  24.42 46.00 2158 531 3 Vertical 0 1.00 - 2973 18.44 280 26,65
PK 41924M 3019 46.00 1581 -228 3 Vertical 0 1.00 - 2247 2181 334 7743
PK 54022M 3262 46.00 1338 026 3 Vertical 0 1.00 - 2288 23.86 3.86 7798
PK 660.5M 2902 46.00 1698 005 3 Vertical 0 1.00 - 2897 23.80 432 2807
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Receiver Radiated Emissions (Above 30MHz)
Modulation Mode ASK Test Freq. (kHz) 119.6
Operating Mode 1 Polarization H
112-145kHz
23/05/2020
0.1196MHz_RX
U tmit [~ |
120- Level [~/
Limit [~
L5 Level W
80-
60_
—
o0-—-"
s L]
0= | ] ] ] ] ] ] | ] ] ] ] ] ] ] ] ] ] ] |
0M  100M 150M 200M 250M 300M 350M 400M 450M S00M 550M 600M 650M 700M 750M 800M B50M 900M 950M  1G
Type Freq Level Lirnit Margin Factor Dist Condition Azimuth = Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dE) (m) ) (m) (dBuv) | (dB) (dE) (dB)
PK 51.34M 24.77 40.00 1523 1373 3 Horizontal 360 1.00 - 38.50 1265 113 27.51
PK 82.38M 2266 40.00 1734 1384 3 Horizontal 360 1.00 - 36.50 1215 145 27.44
PK 1755M 2405 43.50 1945  -1054 3 Horizontal 360 1.00 - 34.50 14.34 216 27.04
PK 41994M 3132 46.00 1468 | -2.28 3 Horizontal 360 1.00 - 3360 181 334 2743
PK 54022M 2951 46.00 1649 | 026 3 Horizontal 360 1.00 - 20.77 2386 386 27.98
PK 64408M | 2789 46.00 1811 012 3 Horizontal 360 1.00 - 2777 2393 428 28.09
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4 Test Equipment and Calibration Data
Instrument for AC Conduction
Instrument Manufacturer Model No. Serial No. Spec. Calibration Calibration Due
Date Date
EMC Receiver R&S ESR3 102051 9kHz ~ 3.6GHz 28/May/2019 27/May/2020
LISN R&S ENV216 101295 9kHz ~ 30MHz 04/Nov/2019 05/Nov/2020
RF Cable-CON MTJ RG142 CB002-CO 9kHz ~ 200MHz 12/Sep/2019 11/Sep/2020
47Hz~63Hz
AC POWER APC AFC-11005G F310050055 NCR NCR
5~300V
Impuls
Begrenzer SCHWARZBECK | VTSD 9561-F 9561-F041 9 kHz ~ 30 MHz 24/Sep/2019 23/Sep/2020
Pulse Limiter
NCR : Non-Calibration Require
Instrument for Conducted Test
Instrument Manufacturer Model No. Serial No. Spec. Calibration Calibration Due
Date Date
Spectrum
R&S FSV 40 101029 10kHz ~ 40GHz 01/0Oct/2019 30/Sep/2020
Analyzer
Loop Antenna TESEQ HLA 6120 31244 9kHz ~ 30MHz 16/Mar/2020 15/Mar/2021
Instrument for Radiated Test
Instrument Manufacturer Model No. Serial No. Spec. Calibration Calibration Due
Date Date
3m Semi
. SIDT 30MHz~1GHz
Anechoic SAC-3M 03CHO03-HY 30/Aug/2019 29/Aug/2020
FRANKONIA 3m
Chamber
Amplifier HP 8447D 2944A08033 10kHz~1.3GHz 14/Apr/2020 13/Apr/2021
EMI Test
. R&S ESR3 102051 9kHz~3.6GHz 28/May/2019 27/May/2020
Receiver
Bilog Antenna & | SCHAFFNER / | CBL6112B/ 222371
30MHz~1GHz 19/Apr/2020 18/Apr/2021
6dB Attenuator EMCI N-6-05 AT-N-0603
Signal Analyzer R&S FSv40 101500 10Hz~40GHz 15/Aug/2019 14/Aug/2020
RF Cable-R03m Jye Bao RG142 CB021 9kHz~1GHz 18/Mar/2020 17/Mar/2021
Loop Antenna TESEQ HLA 6120 31244 9kHz~30MHz 16/Mar/2020 15/Mar/2021
TEL : 886-3-327-3456 Page Number . 350f 35
FAX : 886-3-327-0973 Issued Date © Jun. 24, 2020
Report Template No.: HE1-F7 Ver2.7 Report Version : 02




spomontas. NCC TEST REPORT Report No. : TRO42930AW

Appendix A. Test Photos
1. Photographs of Conducted Emissions Test Configuration

TX 028
Front view
Rear view
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Under table view
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RX
Front view
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Under table view
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2. Photographs of Radiated Emissions Test Configuration
For radiated emissions 9kHz~30MHz

X
Front view
Rear view
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Front view
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For radiated emissions 30MHz~1GHz

X
Front view
Rear view
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