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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: XIAMEN NEW SOUND TECHNOLOGY CO,. LTD
NO.13 of XIANG YUE ROAD,
TORCH HI-TECH INDUSTRIAL DEVELOPMENT ZONE,
XIANG AN DISTRICT, XIAMEN, CHINA

EUT DESCRIPTION: DESKTOP WIRELESS CHARGER

MODEL NUMBER: SBWO1

SERIAL NUMBER: 2018 (Conducted); 2022 (Radiated)

DATE TESTED: SEPTEMBER 07, 2020 — SEPTEMBER 11, 2020

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC CFR 47 Part 15 Subpart C Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST.
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REPORT NO: 13486961-E2V1
FCC ID: 2Al14Q-SBW

DATE: 9/18/2020
MODEL: SBW01

2. TEST RESULTS SUMMARY

FCC Clause Requirement Result Comment
Reporting ANSI C63.10 Section
See Comment Duty Cycle purposes only 11.6.
) 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.
15.247 (a) (2) 6dB BW None.
Output Power None.

15.247 (b) (3)

See Comment

Average power

Reporting

purposes only

Per ANSI C63.10,
Section 11.9.2.3.2.

15.247 (e) PSD None.
15.247 (d) Conducted Spurious Emissions None.
15.209, 15.205 Radiated Emissions None.
15.207 AC Mains Conducted Emissions None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1rO.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions
were measured at 47658 Kato Road address. The following table identifies which facilities were
utilized for radiated emission measurements documented in this report. Specific facilities are
also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
[0 Chamber A [0 Chamber D O Chamber |

[0 Chamber B 0 Chamber E O ChamberJ

[0 Chamber C [0 Chamber F Chamber K

[0 Chamber G 0 Chamber L

[0 Chamber H [0 Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:

2324B.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2Al14Q-SBW MODEL: SBW01

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.26 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.39 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.19dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: 13486961-E2V1

FCC ID: 2Al14Q-SBW

DATE: 9/18/2020
MODEL: SBW01

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Desktop Wireless Charger. Wireless power transfer is only transmitting a
continuous carrier wave signal at 917.5MHz frequency single channel when hearing aids are
placed upon the top surface of the EUT and requests for charge. The charger pad uses BLE to
pair with the receiving devices.

This report documents test results of the Bluetooth Low Energy radio portion of the wireless

charger.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power | Output Power
(MHZ) (dBm) (mw)
2402 - 2480 BLE -0.65 0.86
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an inverted F antenna, with a maximum gain of 0.53dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v4.1.1.46

The test utility software used during testing was WattUp app v4.0.12.
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2Al14Q-SBW MODEL: SBW01

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated band edge, harmonics, and spurious emissions from 1 GHz to 18GHz were performed
with the EUT was set to transmit at the Low/Middle/High channels.

Radiated emission below 30MHz, below 1GHz, above 18GHz, and power line conducted
emission were performed with the EUT was set to transmit at the channel with highest output
power as worst-case scenario.

The EUT is a tabletop device and it has one USB type C port for power only. Due to applicant is
only able to exercise the commands via a USB cable that connected to a laptop, therefore all
final radiated and AC line emission testing were performed with the EUT in tabletop orientation
powered by laptop via USB cable.

Worst-case data rate as provided by the client was:
BLE: 1 Mbps.

BLE and WPT bands operate simultaneously, simultaneous operation results are documented
in UL document 13486961-E1 WPT report.
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REPORT NO: 13486961-E2V1

FCC ID: 2A14Q-SBW

DATE: 9/18/2020
MODEL: SBW01

6.6.

DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT

Description Manufacturer Model Serial Number FCC ID/ DoC
Latitude
Laptop Dell E7470 3F94RC2 DoC
Laptop AC/DC adapter Dell LA65NM130 CN-O3NKWD-Z§8138—38D—0F54— DoC
ETS- Not available
Faraday Cage LINDGREN | (Custom buil) ECSB-001 DoC
I/O CABLES (RF CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 1 AC Mains to AC/DC
Adapter
5 bC 1 be Un-shielded 15 AC/DC Adapter to
Laptop
3 USB 1 UART Un-shielded 1.5 EUT to Laptop
4 Antenna 1 SMA Un-shielded 1.1 To spectrum analyzer
5 USB 1 USB Type C Un-shielded 1 EUT to AC/DC adapter
I/O CABLES (RF RADIATED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 1
5 bC L bC Un-shielded 15 AC/DC Adapter to
Laptop
3 USB 1 USB Type C Un-shielded 1
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01

TEST SETUP-CONDUCTED TEST
The EUT was connected to the test laptop via USB cable. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum EUT 3

Analyzer

Laptop

AC/DC Adapter

i 1

AC MAINS
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01
TEST SETUP- RADIATED TEST / AC LINE CONDUCTED TEST

The EUT was powered by laptop via USB cable. For below 1G radiated test, laptop was put
inside a Faraday cage. Test software exercised the EUT.

SETUP DIAGRAM

Below 1G Radiated test

= Faradav CEEE Antenna/Amp Radiated Test
EUT
3
— Spectrum Analyzer
Laptop
2
AC/DC Adapter .
1
1 :
AC MAINS Conducted Test
Above 1G Radiated test and AC line conducted test
Antenna/Amp H
V- Radiated Test
o l:F‘

a— Spectrum Analyzer

AC/DC Adapter l

AC MAINS | Conducted Test
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2Al14Q-SBW MODEL: SBW01

7. MEASUREMENT METHOD

6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Trace averaging across ON and OFF times
of the EUT transmissions followed by duty cycle correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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FCC ID: 2A14Q-SBW

DATE: 9/18/2020
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8. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Antenna, Passive Loop 30Hz - 1IMHz ELECTRO METRICS EM-6871 PRE0179465 07/27/2021
Antenna, Passiue Loop 100Kz - ELECTRO METRICS EM-6872 PRE0179467 | 07/27/2021
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 08/31/2021
Amplifier, 100MHz-18GHz AMPLICAL AMP0.1G18-47-20 | PRE0197319 05/04/2021
Antenna, Broadbs?en‘:'?yb”d’ S0MHz to SUNAR rf motion JB3 PRE0181574 | 10/14/2020
- SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 175953 01/23/2021
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ0179376 04/03/2021
Antenna Horn, 18 to 26GHz ARA SWH-28 T448 05/20/2021
Pre-Amp 18-26GHz Agilent Technology 8449B PRE0183142 | 04/08/2021
Power Meter, P-series single channel | K€ysight Tlre]ghno'og'es N1911A T1268 01/22/2021
Power Sensor, P-series, 50MHz to Keysight Technologies
18GHz, Wideband Inc N1921A T413 02/26/2021
AC Line Conducted
Description Manufacturer Model ID Num Cal Due
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25-2-01-480V PRE0186446 | 01/21/2021
L.I.S.N FCC INC. FCC LISN 50/250 24 01/21/2021
EMI TEST RECEIVER Rohde & Schwarz ESR T1436 02/20/2021
Transient Limiter COM-POWER LIT-930A PRE0129246 | 01/23/2021
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Rev 9.5, 30 Apr, 2020
Antenna Port Software UL UL RF AP2020.9.1
AC Line Conducted Software UL UL EMC Rev 9.5, 07 Jul 2020
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10 Section 11.6 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)

2.4GHz Band

BLE 0.398 0.625 0.637 63.69% 1.96 2.514

DUTY CYCLE PLOTS

MultiView | Spectrum
Ref Level -25.60 dBm @ RBW 10 MHz SGL
Att 10dB @ SWT 1.8 ms ® VBW 10 MHz Frequency 2.4020000 GHz
Input 1AC PS Off  Notch Off
1 7Zero Span o TP Clrw
M1[1] -38.24 dBm
237.60 ps
-30 dB D2[1]——0:62dB
397.80 ps
-35 dB
My
¥ jin=}
40 dBl & o
-45 dBm
-50 dBm
-85 dB
-60 dBl
-65 dBm:
CF 2.402 GHz 1001 pts 180.0 pis/ |
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 237.6 ps -38.24 dBm
o2 M1 1 397.8 ps -0.62 dB
03 M1 1 624.6 ps -1.70 dB
][ ] Ready (L] Lk ”72[;9125[?5 HRM Level
23:15:14 07.09.2020
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FCC ID: 2Al14Q-SBW

DATE: 9/18/2020
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MHZ2z)
Low 2402 1.0365
Middle 2440 1.0334
High 2480 1.0394
¥ Agilent 89:07:47 Sep 9, 2028 L Measure % Agilent B9:12:09 Sep 9, 2020 L Measure
| ] |
Ch Freq  2.4682 GHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Heas Off
Occupied Bandwidth Auverages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power!| Channel Power
AP2020.9.1,16086825, AP2629.9.1,1688925,Conducted A
Ref 28 dBm #Htten 39 dB Ref 26 dBm #Atten 30 dB
#Peak Occupied BH #Peak Dccupied BH
Log Lag
18 14
dB/ 2 dB/ A
Offst [ > © ACP 0ffst [ = < ACP
16.7 149.7
dB n n dB . .
Multi Carrier, Multi Carrier
Center 2.462 000 GHz Span 2 MHz Power Center 2.440 008 GHz Span 2 HHz Power
#Res BN 18 kHz #UBH 51 kHz #Sween 100 ms (1001 pts) b s #Res BH 18 kHz #YBH 51 kHz #Sweep 108 ms (1001 pts) b s
ower Stat| ower Stat|
Occupied Bandwidth Occ BH % Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF
1.0365 MHz ®x dB -26.80 dB 1.0334 MHz x dB -26.00 dB
Transmit Freg Error  5.873 kHz IMO{Z Transmit Freq Error  5.366 kHz 1"0{2
% B Bandwidth 1.255 MHz v % dB Bandwidth 1.256 MHz v
| |
3% Agilent 69:15:10 Sep 9, 2028 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
AP2626.9.1,1608825,Conducted A
Ref 28 dBm #Atten 39 dB
#Peak I Occupied BH
Log I
18
B/ %
e LS ACP
189.7
dB . .
Multi Carrier
Center 2.430 308 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 51 kHz #Sweep 108 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH Z Pwr  95.00 ¥ CCDF
1.0394 MHz ®dB -26.00 dB
Transmit Freq Error  4.669 kHz 1M°fr§
% dB Bandwidth 1.388 MHz o
|

HIGH CHANNEL
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.669 0.5
Middle 2440 0.663 0.5
High 2480 0.666 0.5
3 Agilent 89:04:18 Sep 9, 2020 L Measure 3 Agilent 83:11:41 Sep 3, 2029 L Measure
AP2020.9.1,16080235, a Mkrl 669 kHz| AP2629.9.1,16080925,Conducted A a Mirl 663 kHz|
Ref 38 dBm #Htten 40 dB -0.779 dB Meas Off Ref 36 dBm #Atten 40 dB -1.121 dB Meas Off
#Peak | #Peak
Log | Log
Lo Channel P 1 Channel P
ey annel Power B/ annel Power,
Offst Offst
18.7 18.7
dB iR A Occupied BH 4B 1F, Occupied BH
i i o ] < >
o o
il I
#PAug ACP #PAvg AcP
20 28
ML §2 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3 FS Power|
AR AA
?;;)@k Power Stat f;%k Power Stat
S CeOF| | |som CCDF
Center 2.402 000 GHz Span 3 Mz 1”‘;{3 Center 2.046 060 GHz Span 3 Mz 1"‘0’{‘2’
#Res BH 108 kHz #YBH 3606 kHz Sweep 1 ms (1001 pts) #Res BH 168 kHz #YBW 300 kHz Sweep 1 ms (1061 pts)
| |
LOW CHANNEL MID CHANNEL
¥ Agilent 09:14:41 Sep 9, 2029 L Measure
AP2620.9.1,16088825,Conducted A a Mkrl 666 kHz
Ref 3@ dBm #Atten 40 dB 0.639 dB Meas Off
#Peak
Lag
19 Channel Power
dB/
Offst
18.7
B " n Occupied BW
il 2| P
i
il
P ACP
28
ML 52 Multi Carrier
33 F Power,
AA
g%k Power Stat
CCDF]
Swp
Center 2.4%8 800 GHz Span 3 Mz hore
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020

FCC ID: 2A14Q-SBW MODEL: SBWO01
9.4. OUTPUT POWER
LIMITS

FCC §15.247 (b) (3)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Tested By: 16080ZS

Date: 9/9/2020

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 -0.650 30 -30.650
Middle 2440 -0.930 30 -30.930
High 2480 -1.070 30 -31.070
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FCC ID: 2Al14Q-SBW

DATE: 9/18/2020
MODEL: SBW01

9.5.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

AVERAGE POWER

Tested By: 16080ZS
Date: 9/9/2020
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 -0.93
Middle 2440 -1.19
High 2480 -1.31

Page 20 of 45

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2Al14Q-SBW MODEL: SBW01

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -14.82 8 -22.82
Middle 2440 -14.88 8 -22.88
High 2480 -16.28 8 -24.28
3 Agilent 89:05:36 Sep 9, 2020 L Measure 3 Agilent 83:12:53 Sep 8, 2029 L Measure
AP2020.9.1,16080235, Merl 2.4081 970 GHz AP2629.9.1,16080925,Conducted A Mkrl 2.439 970 GHz
Ref 38 dBm #Htten 40 dB -14.815 dBm Meas Off Ref 30 dBm #Atten 40 dB —14.883 dBm Meas Off
#Peak | #Peak
Log | Log
10 Channel P 1 Channel P
ey annel Power iy annel Power
Offst Offst
18.7 18.7
dB Occupied BW dB Occupied BH
] u}
. i 3-5 6
m m
#PAug ACP #PAvg AcP
108 188
ML §2 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3 FS Power|
AR AA
?;;)@k T Power Stat, f;%k Power Stat,
Sop Ceof| | [5n CCDF|
Center 2.402 000 GHz Span 2 Mz 1”‘;{3 Center 2.046 060 GHz Span 2 Tz 1"‘0’{‘2’
#Res BH 3 kHz #WBH 9.1 kHz  Sweep 212.3 ms (1681 pts) #Res BH 3 kHz #YBW 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
¥ Agilent 09:16:12 Sep 9, 2029 L Measure
AP2620.9.1,16088825,Conducted A Mkrl 2.479 978 GHz
Ref 3@ dBm #Atten 40 dB -16.276 dBm Meas Off
#Peak
Lag
19 Channel Power
dB/
Offst
18.7
dB Occupied BH
ul}
5.8 L
dBm A
#Phivg Ui ACP
168
ML 52 Multi Carrier
53 F Pover
AA
g%k L Power Stat
Sop CCDF|
Center 2.4%8 800 GHz Span 2 Mz hore
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2Al14Q-SBW MODEL: SBW01

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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%% Agilent 89:06:84 Sep 9, 2020 L Measure 5 Agilent B9:06:55 Sep 9, 2020 L Measure
AP2020.9.1,16086825, Mkrl 2.481 97 GHz| AP2629.9.1,16980825, Mkrd  25.946 GHz|
Ref 38 dBm #Atten 40 dB —-0.78 dBm Meas Off| Ref 38 dBm #ftten 49 dB -29.778 dBm Meas Off|
#Peak ‘ #Peak ‘
Log ‘ Log |
ég/ Channel Power!| ég/ 1 Channel Power
Offst Offst
18.7 1.7
dB Occupied BH dB 5 Occupied BH
o] 2 ol PR
~20.7 —20.7 o i -
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2,408 00 GHz Span 16 MHz . . Start 30 MHz Stop 26,008 GHz . .
#Res BH 100 kHz WIBH 300 khz Sweep 1 ms CLOUL proy || TN c;;:;g #Res BH 100 kHz WEH 300 K4z Sweep 24825 (8192 proy || TN c:;::::
Marker  Trace Typa ¥ is Fplitude Marker  Trace Type ¥ fxie Anplitude
1 1) Freq 2.481 97 GHz -A.78 dBn 1 1y Freq 2.482 GHz -2.56 dBm
2 1) Freq 2.466 B8 GHz -41.28 dBm Power Stat 2 1y Freq 4.884 GHz =42.27 dBm Power Stat
3 e8] F 2,397 88 GH. 48,12 d 3 i F 7.286 GH -38.48 B
e : ' CCDF 4 &) Freq 251245 Bs 234777 o CCOF
More More
1 0f 2] 1 of 2]
| |
i Agilent 09:13:22 Sep 9, 2620 L Measure A Agilent B9:14:11 Sep 9, 2020 L Measure
AP2020.9.1,1683025,Conducted A Mkrl 2.43% 98 GHz| AP2029.9.1,1688925,Conducted A Mkrd  25.933 GHz|
Ref 38 dBm #Htten 40 dB —0.88 dBm Meas Off| Ref 36 dBm #Atten 40 dB —28.693 dBm Meas Off|
#Peak #Peak ‘
Log | Log
L Channel Power| 1a 1‘ Channel Pover
dB/ dB/
Offst Offst
10.7 18.7
dB Occupied BH dB ol occupiedBu
] o} 2
210 2210 s
dBm dBm
ACP ACP
#PAvg #PHvgy
ML §2) . . Start 30 MHz Stop 26.400 GHz . .
g Multi c;;u:'f #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (3190 prsd || T C;';:::ﬁ
AR Marker  Trace Type X Bxis Anplitude
£ Do e L E T
. Power Stat reg : z -38- i Power Stat
50k 3 €3] F 7.328 BH -38.47 dB
Snp CCDF] 4 ih Freq 25233 Bis Z286% b CCOF
Center 2446 G0 GHz Span 16 MHz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts)
| |
% Agilent 03:16:42 Sep 9, 2020 L Measure 3 Agilent 83:17:35 Sep 8, 2029 L Measure
AP2020.9.1,1608025,Conducted A Mikrl 2.479 99 GHz| AP2629.9.1,16080925,Conducted A Mkrd 24.783 GHz|
Ref 38 dBm #Htten 40 dB -1.19 dBm Meas Off Ref 36 dBm #Atten 40 dB —-29.688 dBm Meas Off
#Peak #Peak [
Log Log ‘
10 18
A8/ L Channel Power| dB/ 1 Channel Power
Offst Offst
16.7 18.7
dB Occupied BW dB & Occupied BH
] B ol z 3]
212 2012 I O
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 50 GHz Span 10 MHz : " Start 30 MHz Stop 26.800 GHz : "
#Res BH 100 kHz #UBH 300 khz Sweep 1 ms 1001 prs) || MUIWCAITIOTY | e 6 100 kiiz WUEW 300 itz Sweep 2.482 s (8132 prs) || TIM CATTIET
Marker  Trace Type K Axis Auplitude Marker  Trace Type X Axis Anplitude
(69 Freq 2.479 99 GHz -1.19 dBn 1 [&¥] Freg 2.486 GHz -1.29 dBm
z e8] Frea 2.484 61 GHz -48.29 dEn Power Stat 3 o Frag 4.956 GHz 4185 dEm Power Stat
3 [¢5) Fre 2.483 B@ GHz -42.62 dBm 3 (&5} Fre 7.448 GHz -38.91 dBm
h CCDF 4 1y Fre; 24.783 GHz -29.69 dBm CCDF
More More
1of 2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

Page 23 of 45

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13486961-E2V1

FCC ID: 2Al14Q-SBW

DATE: 9/18/2020
MODEL: SBW01

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

Tested in accordance with ANSI C63.10-2013

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

KDB 414788 Open Field Site(OFS) and Chamber Correlation 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.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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10.2.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

125

UL Fremont - Chamber K

2028 Sep 8 14:28:26

1150

185}

95}

Restricted Bandedge
Project Number:13486961

Client:Energous

Config:EUT + Support Equipment
Mode :BLE_24B2_H_| Mbps

Tested by: 19498

ER

CABUL/m)
i

o

P

L Ot S OO OO OO OSSOSO SO SOOI
2. 31 18.5MHz/ 2.415
Frequency (GHz)
enge (GFz) FEU/UEN Ref/fitn  Del/fug Hooe Sueep Fis owpsitode Fosition Fange (Ghe) FEIVEN Ref/Attn Det/fvg Fods B Pt Fupa/liode  Fosition
23R4S NIV 123 FEK/Par fvgRND)  Busechic) B0 KA 15 degs 486 caH| 2Z31-2415  MCIE/H 23 AUER/Fir Ag(RS)  Besctito) BB IBTAS 151 dege H
Low CH BE - H.TST 36915 28 Dec 2815 Rev 9.5 30 Apr 2020
Warker Frequency Wieter Det AFT863 (aB/m) AmpICOIFIiPa BC Corr (a8) Corrected ‘Average Limit Wargin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading d(0B) Reading (dBuvim) (d8) (@BuVim) @8) (Degs) (cm)
(dBuv) (dBuVim)
2.39 5461 Pk 324 -35 0 52.01 74 -21.99 51 405 H
2.33918 58.2 Pk 322 -35.2 0 552 - - 74 -18.8 51 405 H
2.39 44.65 RMS 324 -35 1.96 44.01 54 -9.99 - - 51 405 H
4 2.38773 4547 RMS 324 -35 1.96 44.83 54 -9.17 51 405 H

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

12

UL Fremont - Chomber K

2028 Sep 8 14:18:67

15—

185

g5

Restricted Bandedge
Project Number:13486961

Client:Energous

Config:EUT + Support Equipment

Mode ELE_24B2_U_IMbps

Tested by: 19498 £R

CdBul/m)
~
5]

) B eeeeeeemeereeeeeeeeeee et FARNURRION NSRS NN RO, SO —
ool Averoge Limit (dBuUim 2
55
P TR T Y YW TSRS AR T Y P B 7y e o
4

L OO CHOO U OR OO SOUNUUTUTTUNSRUTTR: SUTUTTORURROT 3

o H o
L Ot S OO OO OO OSSOSO SO SOOI
2. 31 18.5MHz/ 2.415

Frequency (GHz)
Fange (Gfz] TN Ref/Attn Dst/fvg Mook Sueep Pte  Fiwpe/tode  Fosition Fange (Ghe) RN Ref/Attn Det/fvg Fods B Pt Fupa/liode Fosition
Low CH BE - U.TST 38915 28 Dec 26815 Rev 5.5 3@ Apr 2026
Warker Frequency Wieter Det AFT863 (aB/m) AMpICOUFIiPa BC Corr (a8) Corrected ‘Average Limit Wargin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading d(0B) Reading (dBuvim) (d8) (@BuVim) @8) (Degs) (cm)
(dBuv) (dBuVim)

2.39 5548 Pk 324 -35 0 52.88 74 -21.12 95 402 i
2.38305 57.85 Pk 324 -35.1 0 55.15 - - 74 -18.85 95 402 \%

2.39 4454 RMS 324 -35 1.96 439 54 -10.1 - - 95 402 \%

4 2.37986 4562 RMS 324 -35.1 1.96 44.88 54 -9.12 95 402 i

Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

2028 Sep 8 14:52:38

e

115k

185

95}

CdBul/m)
==
[9]]

UL Fremont - Chambsr K

Restricted Bondedge
Project Number: 13486961

Client:Energous
Config:EUT + Support Equipment
Mode BLE 2488 _H_IMbps

Tested by: 19498 ER

350
2.46 18. 3MHz/ 2.563
Freguency (GHz)
Fange (6] Ref it Del/fug Mooe Sueep Fle Toupsitode Fosition Fange (Glt) FEAUEN Ref/Attn Dot/ Fods Sueep Pis  Fupsfliode FPosition
1242563 MR 123 PP RN BeecChio) B WA 162 dege 319 cu H| 22462, NCIE)N 170 AR gRE)  Beectiulo)  BEA IGITAUS 162 deg
High CH BE - H.TST k14856 13 Jun 2828 Rev 9.5 30 fpr 2626
Marker Frequency Meter Det AFT863 (dB/m) AmpICHIFIu/Pa DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/im) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
2.4835 5452 Pk 32! 4 0 5242 74 -21.58 62 7 H
251063 57.58 Pk 32. -34. 0 55.78 - - 74 -18.22 62 7 H
2.4835 4412 RMS 32! -34 1.96 4398 54 -10.02 - - 62 7 H
4 252911 4557 RMS 32. 4 1.96 4573 54 -8.27 62 7 H

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| 2,‘_UL Fremont - Chamber K 2028 Sep 8 14:44:84
: Restricted Bandedge
15 Project Number:13486961
""""""" Client:Energous
Config:EUT + Support Egquipment
Mode:BLE_248B_U_| Mbps
185} Tested by: 19498 ER
L e R S
B rrreeeeessssseeeres e sssssee sl s s e s
E . -
s Peak Limit (dE
L | R STt (et
il
3
o
D5 b eeeeeeeeeeeeeeeeeeeeeeeeefeseeceeeeeeessessssselonmeefed eeefesssassecesssass oo et e L e L et e
| | Averoge Limit (dBuU/m 2
55 _ L i : = -
3 4
L ST, Ve i Py
35 S S St S S S NS SRS SRR
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Fange (Gfz] TN Ref/Attn Dst/fvg Mook Sumez Fix  Vape/fode Fozition Rangs (GHz) FE VBN Fef/fttn Det/fvg Fode Susen Ptz #apaificde Fosition
High CH BE - U_TST k14856 13 Jun 2828 Rev 9.5 38 fpr 2626
Marker Frequency Meter Det AF 863 (dB/m) AmPpICHIFIt/Pa BC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/im) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
2.4835 549 Pk 32! 4 528 - - 74 -21.2 07 77 v
2.53281 576 Pk 32. -34.! 558 - - 74 -18.2 07 77 \
2.4835 4451 RMS 32! -34 4437 54 -9.63 - - 07 77 \
4 2.55289 4534 RMS 32. 4 45.6 54 -8.4 07 77 v

Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

IerL Fremont - Chomber K 2028 Sep 8 16:18:34
‘ Radiated Emissions 3-Meters
Project Number: 1348695
12 06 S S £l ant - Erergous
Config EUT + Suppart Equipment
Mode :BLE_2462_1Mbps
95 {Tested by: 19498 ER
5
Peak Limit C(dBul
75
E
>
e 3 e e ;e i e L il s T e, R i iiiiL
o
o
- fAvg Limit C(dBul/m)
55} T .
g ;
dilil ]
4 5
o2
251
1 18 18
Frequency (GHz)
TR R T MR e e B R St | SEB T MCLEVE e MR g | o) B R b 0
FCC Part|5C 2. 46Hz RSE TST 38915 15 Jun 2618 Rev 9.5 38 fpr 2829

HORIZONTAL

IerL Fremont - Chomber K 2028 Sep 8 16:18:34
‘ Rodiated Emissions 3-Meters
Project Numkber:1348596
12 06 S S £l ant - Erergous
Config EUT + Suppart Equipment
Mode :BLE_2462_1Mbps
95 {Tested by: 19498 ER
]
Peok L dBul
75
£
=
e 3 & M . -l ., e itiiiBh B l&LA ies L T .- L b
@
o
- Bug Limit (aBul/m)
55} o e
45 4 2
& =
b
35 -~
25
1 18 18
Frequency (GHz)
Renge (G2 FEANBH Ref/Rttn  Det/fvg Mods Suetp Pia  WswpaMode  Fosition TRerge (GH) PR Fef/fittn  Oet/wg Hode Suoep Ptz I5epaiiode Poaition
FCC Port|5C 2 4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 Apr 2620

VERTICAL
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
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RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBI/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

*2.657 51.38 PK2 325 -34.3 0 49.58 - - 74 -24.42 35 105 H
*2.65647 40.53 MAv1 325 -34.3 1.96 40.69 54 -13.31 - - 35 105 H

8.66112 47.41 PK2 36.3 -37.1 0 46.61 - - - - 226 155 H
*7.43525 46.49 PK2 36.1 -38 0 44.59 - - 74 -29.41 309 136 H
*7.43164 35.34 MAv1 36.1 -38 1.96 35.4 54 -18.6 - - 309 136 H

*2.781 52.41 PK2 32.5 -33.9 0 51.01 - - 74 -22.99 168 109 \
*2.78304 40.77 MAv1 32.5 -33.9 1.96 41.33 54 -12.67 - 168 109 \

7.20621 49.87 PK2 36 -38.6 0 47.27 - - - - 345 127 \
*12.31469 44.8 PK2 39.3 -34 0 50.1 - - 74 -23.9 114 100 \
*12.31653 33.24 MAv1 39.3 -34 1.96 40.5 54 -135 - - 114 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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MID CHANNEL RESULTS

IWKUL Fremont - Chomber K 20828 Sep 8 15:42:18
Rodiated Emissions 3-Meters
Project Number: 1348556
183 |Client:Energous
Config EUT + Support Equipment
Mode :ELE_2448_1Mbps
DA To ct o d LD 19458 ER
85
Peok Limit (dBul/m
o] — i
®
<
2 65
@
o
o Avg Limit CdBul/m)
]
45 et
i
e L
35 b s g B ik &
[N S g .
25| SR
1 18 8
F uency (GHz)
B R T T, Sl h B S | T B SR T § B B
FCC PartI5C 2. 4G6Hz RSE TST 38915 15 Jun 2618 Rev 9.5 38 fpr 2829
IWRUL Fremont - Chomber K 20828 Sep 8 15:42:18
‘ Rodiated Emissions 3-Meters
Project Number: 1348596
12 06 S S £l ant - Erergous
Config EUT + Support Equipment
Mode :BLE_2448_1Mbps
95 {Tested by: 19498 ER
G|
Peck Limit CdBul
75
E
~
R L M e A ., A ., e Bl I li - i ;s .
o
o
o fAvg Limit C(dBul/m)
o] E—— .
45 2
4 |
Q a
2
35 e e G
251
1 18 18
Frequency (GHz)
Rergp (G2) FEMAEN Ref/fdin  Dot/itvg Mods Sueep Pis  WpaMode  Foaition TRerge (GH) FERL/ VB Fedffittn  Oot/fug Hede Suesp Fir pailode  Posidion
FCC Port|5C 2 4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 Apr 2620

VERTICAL
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01

RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBIFitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*9.07903 46.1 PK2 36.5 -36.9 0 45.7 - - 74 -28.3 194 254 H
*9.08209 34.65 MAv1 36.5 -36.9 1.96 36.21 54 -17.79 - - 194 254 H
*4.69875 50.18 PK2 34.3 -41.4 0 43.08 - - 74 -30.92 303 104 H
*4.6947 38.47 MAv1 34.4 -41.4 1.96 33.43 54 -20.57 - - 303 104 H
*1.22513 56.16 PK2 28.7 -37 0 47.86 - - 74 -26.14 330 140 \
*1.23799 44.34 MAv1 28.8 -37 1.96 38.1 54 -15.9 - - 330 140 \
*7.3195 49.22 PK2 36 -38.2 0 47.02 - - 74 -26.98 343 98 \
*7.31916 38.78 MAv1 36 -38.2 1.96 38.54 54 -15.46 - - 343 98 \
*4.87959 50.91 PK2 34.4 -40.6 0 44.71 - - 74 -29.29 90 105 \
*4.87971 40.47 MAv1 34.4 -40.6 1.96 36.23 54 -17.77 - 90 105 \
14.67688 45 PK2 40.6 -32.5 0 53.1 - - 217 114 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13486961-E2V1
FCC ID: 2A14Q-SBW

DATE: 9/18/2020
MODEL: SBW01

HIGH CHANNEL RESULTS

IWKUL Fremont - Chomber K 20828 Sep 8 14:56:55
Rodiated Emissions 3-Meters
Project Number: 1348556
183 |Client:Energous
Config EUT + Support Equipment
Mode :BLE_2488_1Mbps
G A Tog s 0 D 19438 ER
85
Peak Limit CoBul/m
i
e
~
2 65
@
T
2 Avg Limit CdBul/m)
]| e
45} o
5 L
35W N — ,
Ut vy W o
25.... I —
1 18 8
F uency (GHz)
e e C T R, T e m e
FCC PartI5C 2. 4G6Hz RSE TST 38915 15 Jun 2618

Rev 9.5 38 fpr 2829

HORIZONTAL

IWRUL Fremont - Chomber K 2028 Sep 8 14:56:55
‘ Rodiated Emissions 3-Meters
Project Numkber:1348596
12 06 S S £l ant - Erergous
Config EUT + Suppart Equipment
Mode :BLE_2488_1Mbps
95 {Tested by: 19498 ER
G|
Peok Limit CdBu
75
£
h
R L O L i L B é- L &AL B e i
@
o
¥ Avg Limit CdBul/m)
55} S
45 .
3 o)
15 L O it
25
1 18
Frequency (GHz)
Renge (G2 FEANBH Ref/ftin  Detffivg Mode Suetp Fosition TRerge (GH) PR Fef/fittn  Oet/wg Hode Suoep 1upailiode  Poaition
FCC Port|5C 2 4GHz RSE.TST 38915 15 Jun 2018

Rev 9.5 38 Apr 2624

VERTICAL
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01

RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBI/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.33762 55.3 PK2 29.3 -36.6 0 48 - - 74 -26 241 160 H
*1.34319 44.18 MAv1 29.3 -36.6 1.96 38.84 54 -15.16 - - 241 160 H
*4.67315 50.29 PK2 34.4 -41.4 0 43.29 - - 74 -30.71 164 146 H
* 4.68206 38.35 MAv1 34.4 -41.4 1.96 33.31 54 -20.69 - - 164 146 H
*11.8354 46.04 PK2 38.7 -34.8 0 49.94 - - 74 -24.06 145 117 H
*11.83939 34.49 MAv1 38.7 -34.8 1.96 40.35 54 -13.65 - - 145 117 H
*2.67721 52.51 PK2 32.4 -342 0 50.71 - - 74 -23.29 55 311 \
*2.6765 41.06 MAv1 32.4 -342 1.96 41.22 54 -12.78 - - 55 311 \
5.75966 47.45 PK2 35.1 -39.5 0 43.05 - - - - 194 218 \
10.35867 46.66 PK2 37.6 -36.5 0 47.76 - - - - 51 157 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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DATE: 9/18/2020
MODEL: SBW01

REPORT NO: 13486961-E2V1
FCC ID: 2A14Q-SBW

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

,‘jHUL Fremont — Chomber K 2828 Sep 11 A9:16: 42
- T T
: H RF Emis=ions
. Project Number: 13486961
Cli=nt:Ensrgous
Canfig EUT + Support Equipment
i Mads:Below 3BMHz_llorst Cose
98 : Tested by: 19498 ER
7plei Paak Limit (o
5@_\\\ ; ek S
— H

(dBulalts/ml

[ 18 34

Frequency (MHz)

Honge (HHz) FEMAH Ref/Riln Plo  Hwpasloda  Pozikion Range (z) REW/VEM Ref/Athn  Delifvg Hode Sweep Pla #5ups/fode  Ponilion
1:.6089-.15 160(-3d8)/308  91/4 FPERK/P o) 16k MR B-3lidegs 1 " ¥

2:.15- 49 1Bk(-3dE)/30 870 T HRH B-Xlldegs 111,785 18k(-3d8) 738k &7/8 PERK /P Ao 16 WA B-16Adegs
31494 18k (-3d8)/38 87/ 16k HRH B-3ddegs 8:1.785-38 1ok (- 3o L1 FEAK/Pur Bz 2% MM B-368ceqs

FCC 15.789 Below 3BMHz .TST jmd163 17 Jul 2628

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Rev 9.5 38 fpr 2824

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl (dB) Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna 300m Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs)
(dBuVv) (EACF) (dBuVolts/
m)

3 .01213 24.15 Pk 59.8 -31.5 -80 -27.55 65.91 -93.46 4591 -73.46 0-360
4 .00904 10.05 Pk 61 -31.3 -80 -40.25 68.47 -108.72 48.47 -88.72 0-360
Marker Frequency Meter Det Loop Antenna (E Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth

(MHz) Reading ACF) (dB) (dB) 40Log Reading (dBuVv/m) (dB) (Degs)
(dBuv) (dBuVolts/
m)
1 .81502 24.82 Pk 56 -32.1 -40 8.72 29.39 -20.67 0-360
2 74386 22.49 Pk 56 -32.2 -40 6.29 30.18 -23.89 0-360
5 .81115 27.49 Pk 56 -32.2 -40 11.29 29.43 -18.14 0-360
6 .86421 23.82 Pk 56 -32.2 -40 7.62 28.89 -21.27 0-360

Pk - Peak detector
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01

10.4. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

:jl_LIL Fremont - Chomber K 2028 Sep 18 15:55:44

{|Rediated Emissions - 3 Meters

i |Project Nunber: 1348695

85 flClient Energous
Config:EUT + Support Equipment
o Mode :Below IGHz_llorst Cose
£3) i1 Tested by: 19498 ER
55
55 =
=
= :
R TS PRI PUTEE S S oo
o H
z :

36 ' ' T6d : : A 1960

Frequency (MHz)
Fange (NHz) TN Ref fidin  Duifiieg Mode Suep Pio  Wwpetods Fosition Forge 0] RO/ Rafften  Dst/fug ode Suoep Pie Nepafods Fasition
-2 120CGABYIN TT/IE PEAK/LagPw-Uides VoM 00 KA & Joldegs H 3:206-1608 BN T8 PEMLaPer-Uideo Bl B0 AW B-J68kes H

FCC Port!5C 36-18BEMHz TST 38315 15 Jul 2814 Rev 9.5 38 Apr 2624

HORIZONTAL

ggUL Fremont - Chomber K 2828 S=p 1B 15:55:44
) Rodiated Emizsions - 3 Meters
Project Number: 1348696
85 Client:Energous
Config:EUT + Suppart Equipment
. Mode :Below 1GHz_lorst Coss
75 | Tested by: 13498 ER
5|
55 -
=
>
3 ASp OGPkt CdB O o e
m
T

38 ' ' BREL) : T ieee
Frequency (MHz)

Fange (NHz) FEEN Ref fidin Duifiivg Mode Suep Pio  Wwpetods Fosition Forge ) BB Rafften  Ost/fug ode = Pie epafods Fauition

FCC Port!5C 36-18BEMHz TST 38315 15 Jul 2814 Rev 9.5 38 Apr 2624

VERTICAL
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01

Below 1GHz Data

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)

1 154.4159 41.3 Pk 18.3 -30.6 29 43.52 -14.52 221 157 H

155.8839 36.36 Qp 18.3 -30.6 24.06 43.52 -19.46 221 157 H
4 60.6079 43.45 Pk 13.4 -31.2 25.65 40 -14.35 0-360 100 \
2 * 403.7265 37.49 Pk 21.6 -29.5 29.59 46.02 -16.43 0-360 100 H
3 503.5395 35.59 Pk 23.5 -29.2 29.89 46.02 -16.13 0-360 200 H
5 * 403.6265 33.72 Pk 21.6 -29.5 25.82 46.02 -20.2 0-360 200 \
6 507.74 37.29 Pk 23.5 -29.3 31.49 46.02 -14.53 0-360 100 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01

10.5. WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

1B:UL Fremont — Chamber K 2026 Sep 11 11:21:87
RF Emissions
= Order Mumber: 13486961
9 Client:Energous
Configuration:EUT + Support Eguipment
- Mode :lorst Co=e_18 - 26 GHz
8 Tested by / SN:19498 ER
75 Peak Limit (dBulU/m)
T
-
C
W65
T
£ sl fvg Limit (dBul/m)
¢
~
2
s %P
>
3
)
I TRy TRTTIr T T e T
i oty
25
5
18 26.5
Freguency (GHz)
Ronge_(@Hz) REW/EH Ref/httn  Det/Avg ode Suecp Pte  #dupa/ode  Fosition Range (Giiz) REUABH Ref/atin  Det/fvg fode Sueep Pl fupsiode Fositim
1:18-26.5 THC-3B)/M 972 FERK LocPur-Uidas At Bl H
¥ not saved * Rev 9.5 28 Dot 2A19
1BEUL Fremont - Chamber K 2028 Sep 11 112187
RF Emissions
o5 Order Number: 13486961
Client Energous
Configuration:EUT + Support Equipment
Mode :Worst Cease_18 - 26 GH=z
85 Tested by / SN:73498 ER
75 Peak Limit C(dBuU/m)
E
1]
- 53]
C
u
>
_ =5 Avg Limit C(dBull/m)
3
~
I
B
;e
@
3 35 - S g .............................. g
25
5
18 26.5
Freguency (GHz)
Ronge (G B/ Bl Ref/httn  Det/fvg Mo Sueep Pts  W#upa/Made  Fosition Range_(Gi1z) REUAEH Ref/tin  Det/fvg Mode Sueep Fls  Fupsiode  Fositio
* not saved x Rev 9.5 20 Oct 2019
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2A14Q-SBW MODEL: SBW01

18 - 26GHz DATA

Marker Frequency Meter Det T448 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts/m)
1 21.04017 69.15 Pk 33.3 -57 -9.5 35.95 54 -18.05 74 -38.05
2 22.96683 69.23 Pk 33.7 -57.7 -9.5 35.73 54 -18.27 74 -38.27
3 25.1995 67.15 Pk 34.6 -55.2 -9.5 37.05 54 -16.95 74 -36.95
4 21.29517 68.89 Pk 33.1 -57.2 -9.5 35.29 54 -18.71 74 -38.71
5 22.79305 68.96 Pk 33.6 -57.6 -9.5 35.46 54 -18.54 74 -38.54
6 24.24277 67.63 Pk 34.2 -56.5 -9.5 35.83 54 -18.17 74 -38.17

Pk - Peak detector
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REPORT NO: 13486961-E2V1 DATE: 9/18/2020
FCC ID: 2Al14Q-SBW MODEL: SBW01

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) QuaSi_F():eoarI](ducted lui; (dB:\Xgrage
0.15-0.5 66 to 56 * 5610 46 *

0.5-5 56 46

5-30 60 50

*Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 13486961-E2V1

FCC ID: 2A14Q-SBW

DATE: 9/18/2020
MODEL: SBW01

LINE 1 RESULTS

1,\RLIL Fremont, CA CE Room 2028 Sep 9 12:85:44
E
Coanducted RFI Uoltage
EUT Config:EUT + Adopter
186 Test Uolt/Freq:12BUAC/EBHz
Mode: I5C BLE cant w/laptop
Test By: 12586 JM
92
78
- B[ ——— .
g \‘\ ——
3 15 1 e
® 36
N o}
220 p I % b
5 S ul
A I Wi . :
6 v s \
i\'/ "‘\_‘.,___.l-u—
6
B 1a 38
Frequency (MHz)
Range (HHz) FEU Ref/Atin  Dat/fvg Hode Sueep Pis  Fapa/Made  Lobel Ronge (HHz) RBW Ref/ftin  Det/Hvg Hode Juesp t: #5ups/Mode  Lokel
101538 S5 Tp/Co 10nas2. 250 133k IARIT inet
FCC1S CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 B7 Jul 2824
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PREO01864 LC Cables Limiter (dB) Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 46 LISN L1 C1&C3 Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuV Class B QP Class B Avg (dB)
1 .17025 33.05 Qp 0 0 10 43.05 64.95 -21.9 - -
2 177 8.04 Ca 0 0 10 18.04 - - 54.63 -36.59
3 42675 20.59 Qp 0 0 10 30.59 57.32 -26.73 - -
4 42675 18.9 Ca 0 0 10 28.9 - - 47.32 -18.42
5 .80925 17.06 Qp 0 0 10 27.06 56 -28.94 - -
6 .80925 13.09 Ca 0 0 10 23.09 - - 46 -22.91
7 5.31375 14.09 Qp 0 .1 10.1 24.29 60 -35.71 - -
8 5.31375 4.39 Ca 0 .1 10.1 14.59 - - 50 -35.41
9 7.62675 17.92 Qp 0 .2 10.1 28.22 60 -31.78 - -
10 7.629 5.98 Ca 0 .2 10.1 16.28 - - 50 -33.72
11 13.56 12.37 Qp .1 .2 10.1 22.77 60 -37.23 - -
12 13.56 5.58 Ca .1 .2 10.1 15.98 - - 50 -34.02
13 17.8395 6.96 Qp 0 .3 10.2 17.46 60 -42.54 - -
14 17.8125 1.57 Ca 0 .3 10.2 12.07 - - 50 -37.93

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 13486961-E2V1
FCC ID: 2A14Q-SBW

DATE: 9/18/2020
MODEL: SBW01

LINE 2 RESULTS

W“IZ'IL Fremont, CA CE Room 2028 Sep 9 12:85:44
E
Coanducted RFI Uoltage
EUT Config EUT + Adapter
166 Test Uslt/Freq:|2BUAC/6EHz
Mode: I5C BLE cant w/laptop
Test By: 12506 JM
92 ’
78
B
g \‘\ T —
E bljjus e
© 36
i 18 19
A & —
22 . i Py
8 ]
6
5 1a 38
Frequency (MHz)
Fonge (HHz) FEU Ref/Atin  Dat/fvg Hode eep Pis  Fapa/Made  Lobel Ronge (HHz) RBW Ref/ftin  Det/Hvg Hode e=p t: #5upsMode  Lokel
FCC1S CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 B7 Jul 2824
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PREO01864 LC Cables Limiter (dB) Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 46 LISN L2 C2&C3 Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuV Class B QP Class B Avg (dB)
15 .15225 35.35 Qp 0 0 10 45.35 65.88 -20.53 - -
16 .15225 15.31 Ca 0 0 10 25.31 - - 55.88 -30.57
17 .402 20.35 Qp 0 0 10 30.35 57.81 -27.46 - -
18 .40425 17.42 Ca 0 0 10 27.42 - - 47.77 -20.35
19 .80925 19.22 Qp 0 0 10 29.22 56 -26.78 - -
20 .80925 14.99 Ca 0 0 10 24.99 - - 46 -21.01
21 5.31375 14.45 Qp 0 .1 10.1 24.65 60 -35.35 - -
22 5.307 6.51 Ca 0 .1 10.1 16.71 - - 50 -33.29
23 7.62675 16.13 Qp 0 .2 10.1 26.43 60 -33.57 - -
24 7.5975 5.58 Ca 0 .2 10.1 15.88 - - 50 -34.12
25 13.56 13.07 Qp .1 .2 10.1 23.47 60 -36.53 - -
26 13.56 6.69 Ca .1 .2 10.1 17.09 - - 50 -32.91
27 17.835 8.86 Qp 0 .3 10.2 19.36 60 -40.64 - -
28 17.83388 3.68 Ca 0 .3 10.2 14.18 - - 50 -35.82
Qp - Quasi-Peak detector
Ca - CISPR average detection
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