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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ENERGOUS CORPORATION
3590 NORTH FIRST STREET,
SUITE 210,
SAN JOSE, CA 95134, U.S.A

EUT DESCRIPTION: WIRELESS CHARGER

MODEL NUMBER: VN-1820

BRAND: ENERGOUS

SERIAL NUMBER: 3013 (Radiated), 3007 (Conducted)

SAMPLE RECEIPT DATE: MAY 09, 2022

DATE TESTED: MAY 09, 2022—- MAY 12, 2022

APPLICABLE STANDARDS
STANDARD TEST RESULTS
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 A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.

Page 5 of 45

UL VERIFICATION SERVICES
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



REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

Approved & Released For

UL Verification Services Inc. By:

_ <\
Ljf'tzbwu__,/

Prepared By:

)ML&M R

DAN CORONIA
OPERATIONS LEADER
UL Verification Services Inc.

Reviewed By:

' /K) y \1"//‘/
\ J 3
o I

JOSE MARTINEZ
TEST ENGINEER
UL Verification Services Inc.

TINA CHU
SENIOR PROJECT ENGINEER
UL Verification Services Inc.

Page 6 of 45

UL VERIFICATION SERVICES

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



REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the

data provided by the customer.

FCC Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.

) 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) 6dB BW Complies None.

15.247 (b) (3) Output Power Complies None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) PSD Complies None.

15.247 (d) Conducted Spurious Emissions Complies None.

15.209, 15.205 Radiated Emissions Complies None.

15.207 AC Mains Conducted Emissions Complies 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 vO1r01.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number #0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

ISED
Hapliees Clig?D Company RegiFs(t:r(ff\tion
Number
Building 1: 47173 Benicia Street, Fremont, CA 94538, USA US0104 2324A 550739
O Building 2: 47266 Benicia Street, Fremont, CA 94538, USA Us0104 22541 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA us0104 2324B 550739
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

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 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

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)

36.5 dBuV + 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 + 0 dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION
The EUT is an over-the-air, distance charging transmitter. Wireless power transfer is only
transmitting a continuous carrier wave signal at 917.5 MHz frequency single channel when
client device is positioned within the charging zone. The EUT can only charge one client device
at a time. The EUT uses BLE to pair with the client device.

This report documents test results of the Bluetooth Low Energy radio portion (EUT only
supports BLE 1Mbps) of the wireless charger.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE -2.19 0.60

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes an integrated antenna, with a maximum gain of 2dBi.

6.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Version: plt_fw_683_flash
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

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 two ports, one is the power barrel connector jack for
power only, second port is a micro USB port for command line interface control, end user will
not have access to it. Therefore, all final radiated testing was performed with the EUT in
tabletop orientation powered by AC/DC adapter via 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 14272097-E1 WPT report.
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REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
EUT AC/DC Adapter (50 XP Power VEC50US24 E20122202-4M-0011- DoC
W) 2105
Precision
Laptop Dell M3800 3F94RC2 DoC
CN-0V363H-CH200-84A-
Laptop AC/DC adapter Dell OV363H 073S-A01 DoC
/0 CABLES (RF CONDUCTED TEST)
. Cable
Cable Port # of Identical Connector Cable Type Length Remarks
No. Ports Type (m)
1 AC 1 AC Un-shielded 1 AC Mains to AC/DC Adapter
2 DC 1 DC Un-shielded 1.5 AC/DC Adapter to Laptop
3 USB 1 UART Un-shielded 15 EUT to Laptop
4 Antenna 1 SMA Un-shielded 1.1 To spectrum analyzer
5 AC 1 AC Un-shielded 1.8 AC Mains to AC/DC Adapter
Power Barrel
6 DC 1 Connector Un-shielded 15 AC/DC Adapter to EUT
Jack
1/0 CABLES (RF RADIATED TEST/AC POWER LINE TEST)
. Cable
Cable Port # of Identical Connector Cable Type Length Remarks
No. Ports Type (m)
1 AC 1 AC Un-shielded 1.8 AC Mains to AC/DC Adapter
Power Barrel
2 DC 1 Connector Un-shielded 15 AC/DC Adapter to EUT
Jack
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

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

SETUP DIAGRAM

4
Spectrum EUT 3
Analyzer
6 Laptop
2
AC/DC Adaper
AC/DC Adapter
5 1
AC MAINS
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

TEST SETUP- RADIATED TEST /AC LINE CONDUCTED TEST

The EUT was powered by an AC/DC adapter via cable. Test software exercised the
EUT.Laptop was removed during the test.

SETUP DIAGRAM

Radiated test and AC line conducted test

Antenna/Amp :
i Radiated Test

e

EUT Spectrum Analyzer

%\)

2
|::| AC/DC Adapter

1

AC MAINS/ LISN

Conducted Test
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

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 Integration method -Trace averaging across
ON and OFF times DC 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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REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

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 - 1MHz ELECTRO METRICS EM-6871 SC-8015 05/24/2022
Antenna, Pas;é"hjk';zo"p 100KHz - ELECTRO METRICS EM-6872 SC-8014 05/24/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 80404 08/04/2022
RF Filter Box, 8 port, 1-18GHz UL-FR1 (CTECH) SAC 8 port rf box 1 197920 04/19/2023
Antenna, Broadb;gﬂ':'yb”d’ 30MHZ 10 | ool Sciences Corp. JB1 82258 10/01/2022
- SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 175953 02/08/2023
EMI TEST RECEIVER Rohde & Schwarz ESW44 169927 02/16/2023
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B 172363 12/07/2022
Amplifier 18-26.5GHz AMPLICAL AMP18G26.5-60 171583 01/27/2023
Spectrum Analyzer, PSA, 3Hz to Keysight Technologies EA440A 80386 02/02/2023
26.5GHz Inc
Power Meter, P-series single channel Keysight 'Il'ﬁghnologles N1911A 90733 01/24/2023
Power Sensor, P - series, 50MHz to Keysight Technologies
18GHz, Wideband Inc N1921A 90388 01/24/2023
AC Line Conducted
Description Manufacturer Model ID Num Cal Due
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25-2-01-480V 175765 01/26/2023
EMI TEST RECEIVER Rohde & Schwarz ESR 93091 02/21/2023
Transient Limiter TE TBFL1 207996 06/01/2022
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Rev 9.5, Jan 03, 2020
Antenna Port Software UL UL RF Ver 2021.08.27
AC Line Conducted Software UL UL EMC Rev 9.5, 07 Jul 2020
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REPORT NO: 14272097-E2V1

FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

9. ANTENNA PORT TEST RESULTS

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Test Engineer: 20756 CW

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 0.393 0.624 0.629 62.93 2.01 2.546
MultiView Spectrum n Receiver n -
Ref Level 97.00 dBuy/ ® RBW 10 MHz SGL
® Att 10 dB @ SWT 1.95ms ® VBW 10 MHz Frequency 2.4020000 GHz
Input 1DC PSS Off  Notch Off
1 Zero Span
D3[1] 061 dB
a0 dBpy T 24078 ps
M1 M1[1] 80.83 dBpV
Dz D3
20 depy - P 884,192 s
70 depy
60 dBpy
50 B Y ————
40 depy
30 dBpy
20 dBpy
10 dBpv
0 depy
CF 2,402 GHz 8000 pts 195.0 ps/ |
2 Marker Table
M1 1 884.192 ps 80.83 dBpV
b2 ML 1 392.73 s -0.15 dB
D3 11 1 624.078 ps 0.61 dB
T ot s b o o coing < feory WM T e e
08:52:31 09.05.2022
DUTY CYCLE BLE
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REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022

MODEL: VN-1820

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2402 1.0379
Middle 2440 1.0370
High 2480 1.0340
% Agilent 16:20:14 May 12, 2022 L Measure 3 Agilent 16:15:29 May 12, 2022 L Measure
| ] |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power| Channel Power
AP2021.11.3,20756,Conducted C AP2621.11.3,20756,Conducted C
Ref 2@ dBm #Atten 30 dB Ref 20 dBm #ftten 30 dB
#Peak Occupied BH #Peak Occupied BW
Log Log
18 16
dB/ o dB/ i
Offst > € ACP Offst > < ACP
166 || 1.66
4B pew b — dB e —
] Multi Carrier, } Multi Carrier
Center 2.482 000 GHz Span 3 MHz Power Center 2.440 008 BHz Span 3 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sween 100 ms (1001 pts) #Res BH 18 kHz #UBH 56 kHz #5weep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.8379 MHz ® dB -26.08 dB 1.0370 MHz % dB 2606 dB
Transmit Freq Error 381.456 Hz 1”°{§ Transmit Freq Error -573.211 Hz ll‘lofrg
% B Bandwidth 1.266 MHz E % dB Bandwidth 1.286 MHz o
| |
% Agilent 16:11:14  May 12, 2622 L Measure
|
Ch Freq Z2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
AP2621.11.3,268756,Conducted C
Ref 28 dBm #Atten 30 dB
#Peak Occupied B
Lag
18
dB/ <
Offst E) 2 ACP
1.66
dB e - -
] Multi Carrier
Center 2.430 808 GHz Span 3 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 pts)
Power Stat
Oceupied Bandwidth Occ BH 7 Pur  99.00 ¥ CCDF
1.0340 MH=z X dB -26.00 dB
Transmit Freq Error  260.664 Hz 1I‘10{2
% dB Bandwidth 1.285 MHz i
|

Page 17 of 45

UL VERIFICATION SERVICES

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES

FAX:(510) 661-0888




REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

9.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MH2z) (MH2z)
Low 2402 0.657 0.5
Middle 2440 0.645 0.5
High 2480 0.645 0.5
# Agilent 16:13:41 May 12, 2022 L Measure % Agilent 16:14:54 May 12, 2022 L Measure
AP2021.11.3,20756,Conducted C & Mkrl 657 kHZ] AP2621.11.3,26756,Conducted C 2 Mkrl 645 kHZ]
Ref 30 dBm #Atten 40 dB -8.269 dB Meas Off Ref 38 dBm #0tten 48 dB -3.207 dB Meas Off
#Peak #Peak
Log | Log
L8 Channel P 1o Channel P
) annel Power| B/ annel Power
Offst Offst
1.66 166
dB " Occupied BH dB . Occupied BH
ol &l ul} D
i o
il I
WPivg ACP “Pvs ACP
20 20
ML 52 Multi Carrier, ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AR
g?@k Power Stat fﬁ%k Power Stat
S ceoF| | |6 CCOF|
Center 2.402 000 GHz Span 3 Mz 1”‘0’{3 Center 2.040 089 GHz Saan 3 Mz 1"‘0’{‘;
#Res BH 180 kHz #BH 300 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 1 ms (1891 pts)
|

LOW CHANNEL

% Agilent 16:10:39 May 12, 2022 L Measure
AP2621.11.3,268756,Conducted C a Mkrl 645 kHz|
Ref 3@ dBm #Atten 40 dB -0.778 dB Meas Off
#Peak
Log
19 Channel Power
dB/
Offst
1.66
dB i Occupied BW
b]] )
-9.0
dBm
ACP

#PAvg
28
ML 52 Multi Carrier
S3F Power

AA
£cbx Power Stat
50k CCDF
Swp
Center 2.459 90 CHz Span 3 Mz 1”‘;{2

#Res BH 100 kHz

#UBH 380 kHz

Sweep 1 oms (1081 pts)

HIGH CHANNEL
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REPORT NO: 14272097-E2V1

FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

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.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Peak output power was
read directly from power meter.

RESULTS
Tested By: 20756 CW
Date: 5/12/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -2.190 30 -32.190
Middle 2440 -2.350 30 -32.350
High 2480 -2.590 30 -32.590
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9.5.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Gated average output
power was read directly from power meter.

RESULTS

Tested By: 20756 CW
Date: 5/12/2022
Channel Frequency | AV power
(MHz) (dBm)
Low 2402 -2.27
Middle 2440 -2.46
High 2480 -2.66
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

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/3kHz2) (dB)
Low 2402 -17.106 8 -25.11
Middle 2440 -17.083 8 -25.08
High 2480 -17.598 8 -25.60
% Agilent 16:21:47 May 12, 2022 L Measure 4 Agilent 16:16:21 May 12, 2822 L Measure
AP2021.11.3,20756,Conducted C Merl 2.401 967 GHz AP2621.11.3,20756,Conducted C Mkrl 2.439 967 GHz
Ref 38 dBm #Htten 40 dB -17.166 dBm Meas Off Ref 30 dBm #Atten 40 dB —17.983 dBm Meas Off
#Peak | #Peak
Log | Log
1o Channel P 10 Channel P
&/ annel Power B/ annel Power,
Offst Offst
1.66 1.66
dB Occupied BW dB Occupied BH
] u}
: 1 ‘ 1
il I
#PAvg ACP #PAvy ACP
108 188
ML 52 Multi Carrier, ML 52 Multi Carrier
53 [ Power| $3 FS Power|
AR AA
g(%k Yy, | Power Stat, f;%k 1 Power Stat,
S CODF| | |5 CCDF|
[ |
Center 2.462 000 GHz Span 3 Mz 1”‘;{3 Center 2.446 060 GHz Span 3 Mz 1"‘0’{‘2’
#Res BH 3 kHz #WBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz #YBW 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 16:12:12 May 12, 2822 L Measure
AP2821.11.3,20756,Conducted C Mkrl 2.479 892 GHz
Ref 3@ dBm #Atten 40 dB -17.598 dBm Meas Off
#Peak
Log
19 Channel Pover
dB/
Offst
1.66
dB Occupied BH
ul}
2 :
il
e ACP
168
ML 52 Multi Carrier
$3 F Power|
AA
f;%k i Power Stat
S CCDF
Center 2.4%8 800 GHz Snan 3 Wiz hore
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

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 dBc.

RESULTS

Page 22 of 45

UL VERIFICATION SERVICES
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



REPORT NO: 14272097-E2V1

FCC ID: 2ADNG-VN1820
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Agilent 16:22:20 May 12, 2022 L Measure Agilent 16:23:16 May 12, 2022 L Measure
AP2@21.11.3,28756,Conducted C Mkrl 2.481 99 GHz| AP2621.11.3,20756,Conducted C Mkrd  25.883 GHz|
Ref 38 dBm #Atten 40 dB -2.27 dBm Meas Off| Ref 38 dBm #ftten 49 dB -41.314 dBm Meas Off|
#Peak #Peak
Log Lag
ég/ Channel Power!| ég/ 1 Channel Power
Offst Offst
1.66 1.66
dB Occupied BH dB Occupied BH
] ul} 4
223 —223 A
dBm dBm -3 N .
= | ot
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 Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 1) Freq 2.481 99 GHz -2.27 dBm 1 (5] Freq 2,482 GHz -4,11 dBm
2 1) Fi 2.466 88 GH: -52.46 dB 2 1y F 4.884 GH: -52.65 dB
3 (&5 F:ES 2.398 99 EHZ -51.61 dB: Powerc%tnar! 3 (&5 F:S 7.286 GH; -508.78 dEm PowercSctDaFt
4 (&5 Frag 25.683 GHz -41.31 dBm
More More
1 of 2| 1 of 2
| |
- Agilent 16:17:07 May 12, 2022 L Measure Agilent 16:18:09 May 12, 2022 L Measure
AP2021.11.3,28756,Conducted C Mkrl 2.43% 99 GHz| AP2B21.11.3,20756,Conducted C Mkrd  25.753 GHz|
Ref 38 dBm #Htten 40 dB —2.35 dBm Meas Off| Ref 36 dBm #Atten 40 dB —-42.119 dBm Meas Off|
#Peak | #Peak
Log | Log
L Channel P Lo Channel P
By annel Power| ey ) annel Power
Offst Offst
1.66 1.66
dB Occupied BW dB Occupied BH
] o} 4
204 “22.4 =
dBm dBm Ciroie 2
B e i et s s il
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
anl Marker  Trace Type X Axis Amplitude
e o] || & i 1 N g
50k ower >la 3 1) Freq 7.328 B e3> dom ower »1a
Swp CCDF 1 & Freq 25753 6 Zi212 dem CCDF|
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 16:12:53 May 12, 2022 L Measure 3 Agilent 16:13:50 May 12, 2922 L Measure
AP2821.11.3,28756,Conducted C Mikrl 2.488 89 GHz| AP2621.11.3,20756,Conducted C Mkrd  25.889 GHz|
Ref 38 dBm #Htten 40 dB —2.79 dBm Meas Off Ref 36 dBm #Atten 40 dB —41.422 dBm Meas Off
#Peak #Peak [
Log Log ‘
1o 1 Channel Power| 19 1 Channel Power
dB/ dB/
Offst Offst
1,66 1.66
dB Occupied BW dB Occupied BH
] ul}
028 5 —00.8 —
dBm oy B PR B Y s oy
| B e S o s s il
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) || MUIWCIPTIOTY 1 Lps 6 100 iz WUEW 300 itz Sweep 2.482 s (8132 prs) || TIM CATTIET
Marker  Trace Type X Axis Auplitude Marker  Trace Type N fxis Amplitude
1 (69 Freq 2.486 88 GHz -2.79 dBn 1 (%) Freg 2,488 GHz -3.35 dBm
2 1y Fi 2.487 98 GH. -50.64 dEi 2 (&5 F 4,368 GH. -51.68 dBi
3 @) Froq 51485 0 oH 2357 e Powerc%lija; 3 <] Freq 7445 G 2657 o Powercsct[]al_!
4 (5] Freq 25.889 GHz -41.42 dBm
More More
1of 2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uvV/m) at 3m (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

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 in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

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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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. Blue color trace on plots:
Parallel orientation. Green color trace on plots: Perpendicular orientation.

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.

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

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

IE“IJ‘ Fremont - Chamber K 2022 May 9 @8:56:03
Restricted Bondedge
s | ] Praject Number:14272897
N ; | Client :Energous
Config:EUT+5upport Equipment
i i i i Mode BLE_24B2
185 : s : : Tested by:2B756 CUJ
95 i
@ ;
5 Bop- ;
3 :
~ 75l . . L
> :
> H
> :
@ _ H
T B ;
roage:limit CdBubl/m)
55 :
L A it A D I
45 4
&
L O OO OSSOSOt SO
2318 18, 5MHz/ 2415
Freguency (MHz)
: FEUAB Reffittn Dot frg fide Susp Ple fie/Mod Fesition Fenge (M) FEIARK Ref/fitn Dt feg Mada Soeep Fle tape/ode Fosition
1 23182415 GG/ D PEM Siseclt) 01 MO 2 degs 6 en b [ 25182415 M-GID/H DB AR Fur hag(RHS)  Bessc(iuta) 9901 IBITAG 20D degs 316 ca H
Low CH BE - H.TST 38915 28 Dec 2015
Marker Frequency Meter Det AF 80404 (dB/m) AmpiCbl/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimut th Height Polarity
Miz) Reading Reading @) @) ©egs) em
(dBuV) (dBuV/m)
1 2390 .08 Pk 321 344 0 4878 - B 74 2522 280
2 * 2386.909 52 Pk 321 344 0 22 - - 74 2278 280
3 * 2390 .25 RMS 32.1 - 201 96 54 -14.04 - - 280
4 *2336.986 .22 RMS 2 - 201 63 54 -12.37 280

* - indicates frequency in CFR47 Pt 15
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| 2,:U_ Fremont - Chamber K 2822 May 9 ©B9:85:28
Restricted Bondedge
15 Project Mumber:14272d97
- Client:Energous
Config:EUT+5upport Equipment
Mode :BLE_24B2
L Tested by:2B756 CU
95
@
T = o s s
@
2 e O 00 00 00O 00000 5000000 SOURSSURES SRS S SO
-
>
3
@ _
- i
erageilimit (dBull/ i
B L T : A SO
s e okl borbii il A“u.l“km \"uu.,..m
-2
45’- H 47
S e I S
2318 18.5MHz/ 2415
Freguency (MHz)
Ronge (1] REU/UEN Refffttn Ot Arg Hds Suep Fle el Fesition Reange izl FEABK Ref/htin  Det fug Mads Susep Fle Emps/Mode Fazition
Low CH BE - U.TST 38915 28 Dec 2015
Vark requenc Vieter Ter AF 80404 @BIm) AmpICOPad (08 BC Corr @8) Correcied | Average Limit [@Buvim) Vargn Feak imit @BVim) PR Wargin Azmain Hergnt Forarty
oah2) Reading Reading @) @) (Oegs) em
@By @Buvim)
1 2390 50.67 Pk 321 344 0 8.37 - - 74 2563 326 224 v
2 2327.687 53.99 Pk 310 347 0 110 B - 74 22.81 326 224 v
3 2390 4057 RMS 321 344 201 40.28 54 1372 s - 326 224 v
4 +2388.076 41.69 RMS 32.1 344 201 414 54 126 326 204 v

* - indicates frequency in CFR47 Pt 15
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IEEU& Fremont - Chamber K 2822 May B B9:18:16

Restricted Bondedge

e 3 ‘ Project Nunber: 14272897
i ! [ : Client:Energous
Config:EUT+5upport Equipment

Mode:BLE_2488

| 85} ; e j Tested by 28756 CU
. .
- f
. i
2 By
k]

CdBuls/m)

el ad o TNV RN PO ‘u....j

e ™

L OO OSSO OSSOSOt SO
2468 18, 3MHz/ 2563
Freguency (MHz)
Rorge (1) REU/VEN Fef/ittn Dot fvg Hode Sueep Ple Eiwpe/Mode Fooition Ronge (Hz) BB Ref/httn Det_fvg Hade Suep Ple  Eope/fode Fosition
1 Z460-2553 INCEEYM 10D PEN Guseclfuto) @B HRH 253 degs T en b [2:2068-253 MG/ IWAB AR P Aeg(RS)  Gnesciuts) D1 IGTAK 203 degs 147
{igh CH BE- H.TST 38915 28 Dec 2015
Marker Frequency Meter Det AF 80404 (dB/m) Amp/Cbl/Pad (dB) DC Corr (dB) Correct ted Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
M) Reading adin ©8) @8) (Degs) em)
@) ©@Buvim)
1 24835 55.07 Pk 327 34 0 54.67 74 “10.33 283 147 H
2 +2483.632 57.24 Pk 327 34 0 55.04 - - 74 -18.06 283 147 H
3 * 24835 40.45 RMS 32.7 34 201 41.16 54 1284 - - 283 147 H
4 *2483.62 41.76 RMS 32.7 34 201 42.47 54 1153 283 147 H

* - indicates frequency in CFR47 Pt 15
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

12,:U_ Fremont - Chamber K 2822 May 9 B9:25:35
: Restricted chdeoge
15 Project Mumber:14272d97
- i Client:Energous
H Config:EUT+5upport Equipment
H Mode :BLE_2488
185 oo Tested by:2B756 CUl
95 H
3 i
5 B5pes fronmsser s
@ H
2 O 0 o O 0O 00O 00000 5000 OSSO SO
-
=>
J
@ _
T 15 e
| fAverage Limit (dBul/m)
550 M’(: i LA OSSO SOOI UOOTS PO OOOO S OOO OO SOTOOS OO OO SOOI SO
ik e " ‘éh.u-. . A o e A [ b ot |
=
. F i
3
Bl
S e I S
2468 18. 3MHz/ 2563
Freguency (MHz)
Ronge (1] REU/UEN Ref/fttn Det Avg Mode Suep Pis BiwpaMode Fosition Reange iz FEABK Ref/htin  Det fug Mads Susep Fle Emps/Mode Fosition
{igh CH BE - U.T5T 38915 28 Dec 2615
Vark Frequenc Vieter Ter AF 80404 @BIm) AmpICOPad (08 BC Corr @8) Correcied | Average Limit [@Buvim) Vargn Feak imit @BVim) PR Wargin Azmain Hergnt Forarty
(MHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 *2483.5 53.52 Pk 32.7 34 0 52.22 74 -21.78 310 253 \
2 2483506 54.26 Pk 327 34 0 52.96 B - 74 21.04 310 253 v
3 24835 40.61 RMS 327 34 201 41.32 54 12.68 s - 310 253 v
4 *2485.394 41.4 RMS 32.7 34 201 42.11 54 -11.89 310 253 \

* - indicates frequency in CFR47 Pt 15
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

IWRUL Fremont - Chamber K 2022 May 9 10:57:28
Rodiated Emissions 3-Meters
@5 Froject Number: 14272897
E |Client :Energous
Conf ig EUT+Support Equipnent
Mode :BLE_2462
G Taa e by 2756 CU)
85
~ Peak Limit 1B LU/
8 75
o™
7 £ e 0
>
3 fAvg Limit (dBuV/m
8 55
45} - S i
i ™
1 sl
S A g 3o
[T
251
L] T poeEd TBEEd
Freguency (MHz)
R T T BT R D B, [ e R L T B
FCC Part15C 2 4GHz RSE.TST 30915 15 Jun 2B18
H:UL Fremont - Chomber K 2022 May 9 18:57:28
Rodicted Emissions 3-Meters
@5 Project Mumber:14272697
=] |Client Energous
Config:EUT+Support Equipment
Mode :BLE_2482
e Tested by 26756 Cl
85|
~
©
O B
®
I 1
<
3 A + (dB
3 Limi B
8 55k e
45|
6
2 Q
(=] 5
51 . o
25)
Nl Gk 18bBad
Frequency (MHz)
[Farge (1 REUED Rafbiin Dst fug Fods Sueep Pla Soupallede  Fosibion fr— ] RN Faf/Fitdn  Dat fog Fade = Pia Sopa/thds  Fonition
FCC Part15C 2 4GHz RSE.TST 38915 15 Jun 2B18

VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det AF 80404 Amp/Cbl/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *1493.335 55.28 PK2 28.2 -36 0 47.48 - - 74 -26.52 11 211 H
*1493.447 43.61 MAv1 28.2 -36 2.01 37.82 54 -16.18 - - 11 211 H

2 *1532.6 55.56 PK2 28 -36 0 47.56 - - 74 -26.44 262 203 \
*1532.08 43.51 MAv1 28 -36 2.01 37.52 54 -16.48 - - 262 203 \

3 *4804.312 49.66 PK2 34.2 -39.8 0 44.06 - - 74 -29.94 306 200 H
*4804.216 38.56 MAv1 34.2 -39.8 2.01 34.97 54 -19.03 - - 306 200 H

4 *11813.235 44.82 PK2 38.6 -33.3 0 50.12 - - 74 -23.88 60 203 H
*11811.952 33.32 MAv1 38.6 -33.2 2.01 40.73 54 -13.27 - - 60 203 H

5 * 4804.629 50.37 PK2 34.2 -39.9 0 44.67 - - 74 -29.33 245 228 \
*4803.73 40.05 MAv1 34.2 -39.8 2.01 36.46 54 -17.54 - - 245 228 \

6 *11519.348 45.07 PK2 38.3 -33.8 0 49.57 - - 74 -24.43 302 266 \
*11519.699 33.67 MAv1 38.3 -33.8 2.01 40.18 54 -13.82 - - 302 266 \

* - indicates frequency in CFR47 Pt 15
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

MID CHANNEL RESULTS

| 5UL Frement - Chenber K

2022 May 9 19:14:008

Rodiated Emizsions 3-Metere

|Project Number:14272897

185 Client:Energous
Config:EUT+Support Equipment
Mode :BLE_244B
| Tagtad by 28756 Cl
85
= Pect imi dBul/
) SO SS0 SOVSS OO SSSOoOs) SOUOUOUUSUOUUoO SOUUOOU OOV NOOOOO VOO OPUOSSOUOPOUOOs SOUSUTURUUNS SOVUUUR USSUSO OO0 SOOsoOO oo ooo SO SO
®
I = L S
~
3 fug Limit CdBub/a
g Limit ¢dBul/m)
B B b bbb

I

Nl 18bBad
Frequency (MHz)
— REUED Raffbin Dat fug Fods B Pla Soupellede  Fosibion =] RN Faf/Fitn  Dat fog Fade
T e Wesgam e P e k) 91 T #-360degs H oo e WE-64E) 3B B3/2 i 1. dssc
FCC Part15C 2 4GHz RSE.TST 38915 15 Jun 2B18
IWEUL Fremont - Chomber K 2022 May 9 18:14:008
Rodiated Emizsions 3-Metere
@5 Project Mumber:14272697
=] |Client Energous
Config:EUT+Support Equipment
Vod= :BLE_244p
R | Tested by 28756 CU
85|
~
8 75k
®
7 2T OO OOUDSOO0S PSSR SURESOOTURI JEUNEEIOSRSSIOTH HEFSUURTSOOTORS: SOSTUSOOIRESOOUP PSRN SISO SO
<
3 A imit (dBul/m
g Limit ¢dBul/m)
B Bl
45| 2
aQ
5
ke e
25)
Nl Gk 18bBad
Frequency (MHz)
[Farge (1 REUED Rafbiin Dst fug Fods Sueep Pla Soupallede  Fosibion fr— ] RN Faf/Fitdn  Dat fog Fade = Pia Sopa/thds  Fonition
FCC Part15C 2 4GHz RSE.TST 38915 15 Jun 2B18

VERTICAL
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REPORT NO: 14272097-E2V1

FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

RADIATED EMISSIONS

Marker Frequency Meter Det AF 80404 Amp/Cbl/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2285.904 54.15 PK2 319 -34.9 0 51.15 - - 74 -22.85 295 216 H
*2284.773 42.48 MAv1 319 -34.8 2.01 41.59 54 -12.41 - - 295 216 H
2 * 2358.659 53.6 PK2 32 -34.5 0 51.1 - - 74 -22.9 359 354 \
* 2356.038 42.08 MAv1 32 -34.5 2.01 41.59 54 -12.41 - - 359 354 \
3 * 4898.698 49.23 PK2 34.1 -39.7 0 43.63 - - 74 -30.37 337 117 H
* 4898.965 37.84 MAv1 34.1 -39.7 2.01 34.25 54 -19.75 - - 337 117 H
4 *11880.29 44.9 PK2 38.7 -33.5 0 50.1 - - 74 -23.9 175 385 H
*11882.096 33.51 MAv1 38.7 -33.4 2.01 40.82 54 -13.18 - - 175 385 H
5 * 4880.267 50.29 PK2 34.1 -39.8 0 44.59 - - 74 -29.41 291 126 \
* 4879.584 39.86 MAv1 34.1 -39.8 2.01 36.17 54 -17.83 - - 291 126 \
6 *11869.39 44.77 PK2 38.7 -33.5 0 49.97 - - 74 -24.03 152 335 \
*11869.254 33.36 MAv1 38.7 -33.5 2.01 40.57 54 -13.43 - - 152 335 \

* - indicates frequency in CFR47 Pt 15
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

HIGH CHANNEL RESULTS

HRUL Fremont - Chamber K 2822 Moy 9 09:29:32
Rodiated Emizsions 3-Metere
@5 Project Mumber:14272697
=] |Client Energous
Config:EUT+Support Equipment
Mode :ELE_2488
e Tagted by 28756 CU
85
~ Peal imi dBul/
B Bl
E
I S
<
3 Avg Limit CdBul/m)
? 1 000000 O OO0 SO0 OO UUUUO 0000000UOO O OUUOS OO JUUUUOO 0000 OO
45 1
O Lo
b
. -]u;5r1-:" o :
25 ‘
1858 T TEEED TBLEG
Frequency (MHz)
REUAE Fafihtin Det fug Foie Saeep Pie ol Fonition e B AL Faffidn Dat fg Faie
M-GED/I0 TR FEM - 1¥8sec (At 9261 HAH &-egs 3 00015008 WG/ B3 PR - 1 domc
FCC Part15C 2 4GHz RSE.TST 38915 15 Jun 2B18
| .‘:UL Fremont - Chomber K 2022 May 9 09:29: 32
Rodiated Emizsions 3-Metere
= Project Mumber:14272697
185 |Client Energous
Config:EUT+Support Equipment
Mode :ELE_2488
R | Tested by 28756 CU
85
~
8 75k
E
R - L B-e- e triiii
<
3 Avg Limit CdBul/m)
? oY1 P
45 2
s}
5% _"g_"
25
1858 T TEEED TBLEG
Frequency (MHz)
’m Refftin  Det fug hode Saeep iz ®apefode  Foaition Rarge () FEW/LN Ref/Riin et fvg Fade Suep Piz Bpe/feds  Poaition
FCC Part15C 2 4GHz RSE.TST 38915 15 Jun 2B18
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

RADIATED EMISSIONS

Marker Frequency Meter Det AF 80404 Amp/Cbl/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *2259.731 54.16 PK2 318 -34.9 0 51.06 - - 74 -22.94 273 352 H
* 2257.425 42.52 MAv1 318 -34.9 2.01 41.43 54 -12.57 - - 273 352 H

2 *2320.364 54.31 PK2 319 -34.7 0 51.51 - - 74 -22.49 103 379 \
*2320.64 42.36 MAv1 319 -34.7 2.01 41.57 54 -12.43 - - 103 379 \

3 *4960.363 50.56 PK2 34.1 -39.9 0 44.76 - - 74 -29.24 345 105 H
* 4959.692 39.85 MAv1 34.1 -39.8 2.01 36.16 54 -17.84 - - 345 105 H

4 *7423.419 46.68 PK2 35.8 -37 0 45.48 - - 74 -28.52 100 150 H
*7423.483 34.77 MAv1 35.8 -37 2.01 35.58 54 -18.42 - - 100 150 H

5 * 4950.593 49.23 PK2 34.2 -39.7 0 43.73 - - 74 -30.27 14 244 \
*4953.103 38.1 MAv1 34.2 -39.8 2.01 34.51 54 -19.49 - - 14 244 \

6 *12344.022 45.75 PK2 39.1 -32.8 0 52.05 - - 74 -21.95 284 320 \
* 12344.045 33.16 MAv1 39.1 -32.8 2.01 41.47 54 -12.53 - - 284 320 \

* - indicates frequency in CFR47 Pt 15
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

10.3.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

28dB/

CdBul/ml

| 3gHL Fremont - Chamber K 20822 Moy 12 B9:29:89
e : RF Emisslans
i i Praject Number: 14272897

[ 7] PRSPPI SUSPRION: NURIONS PRI S SON: NP S0 SPRIOSPRIOSPRION SPRIOSPRNE SRSPRION PRI SOPN S 08 Clliant :Energous
Config:EUT+Support Equipment
Mode :BLE_Uarst Cose Below 3BMHz

Eld Tested by:208756 CU

28 Peak. Limit tdBud/m

T B e
Frequency (MHz)
[Farge (Hiz) Tef/ittn Dot fug Fode Pis Eupsode Fosition Farge (hFz) RBIL/IEN Rel/itn et fog Fade Swep Pis Fapsfod: Position
1:.085-. 15 /4 Thfmsoc(huta) 16k KA 8- 36fkdegs
2154 Zusectiuto) 2 HAGE &-3oddeqs 7:1-1.785 Ski-Ga)/3 EIE FEK - dsec G [
[3:.43-1 taec [ &36idegs B 1705 -G/ BV FERK - [ T MK B-Xfieg
FCC 15.289 Below 3BMH=z TST nf4337 29 Jul 2821
Marker Frequency Meter Det Loop AmpICDI Dist Corrected Peak Limit PK Avg Limit Margin Peak Limit PK Avg Limit Margin | Azimuth
(MHz) Reading Antenna (E (dB) Corr Reading (dBuV/m) Margin (dBuV/m) (dB) (dBuV/m) Margin (dBuv/m) (dB) (Degs)
(dBuv) ACF) 300m (dBuV/m) (dB) (dB)
1 .0122 21.47 P 0.1 -31 -80 -29.43 65.85 -95.28 45.85 -75.28 - - - - 0-360
2 .2181 14.62 Pl 6.2 -32.2 -80 -41.38 - - - - 40.84 -82.22 20.84 -62.22 0-360
4 .0123 18.44 Pl 0.1 -31 -80 -32.46 65.8 -98.26 45.8 -78.26 - - - - 0-360
5 2176 13.53 Pl 6.2 -32.2 -80 -42.47 - - - - 40.86 -83.33 20.86 -63.33 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (E Amp/Cbl (dB) Dist Corr 30m (dB) Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading ACF) 40Log Reading (dB) (Degs)
(@Buv) (dBuV/m)
3 8093 18.58 Pl 56.2 321 -40 268 2925 26.77 0-360
8625 194 56. 32, 40 35 289 254 0-360
11695 30.03 45, 32, ) 373 26.27 2254 0-360
8.3556 1521 Pl 344 31 -40 22.19 29, 51.69 0-360
11694 305 Pl 45 32, -40 42 2627 22.07 0-360
10 22.0876 17.81 [ 337 316 40 -20.09 295 -49.59 0-360

Pk - Peak detector
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REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

10.4. WORST CASE BELOW 1 GHZ

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

UL Fremont - Chamber K

9

2022 Moy 18

14:46:108

E Radiated
Froject Number: 14272897

Emissions - 3 Meters

85 €1 ient :Energous
i |Config:EUT+Support Equipment
i |Mode :BLE_Worst Cose
75 | Tested by:2?BIS6 CW
55 P00 50000 0000 00 S A St SRS S
-
8 55
]
t 45k —@Pr-timTe - cdBut R b e e e B
=
3
o
o

“Taee

38 16a
Freguency (MHz)
=1 EEET) Fef/ibn Dot fvg Fode Susep Pis  oupa/lods  Foaikion Farge (] I Ref/iin et fog Made Sueep Pis Topaods Position
13260 1Bhi-GEIAN AR P - oMz o0 B B-Jidegs H 32081860 ahi-BdE/M GTAD FEH - GeeMz  BED M -Xdegs H
FCC Part15C 38-1BABMH= TST 36915 15 Jul 2614
35UL Fremont - Chomber K 26822 Moy 18 1d4:46: 108
Rodicted Emissions - 3 Meters
- Project Mumber: 14272097
85 [Client :Energous
Config:EUT+5upport Equipment
Mods (BLE lorst Cose
75 | Tested by: 28756 CU
65
~
3 55 =
®
7 45 T TE — ey AU S A S S B e e T
<
=
3
@
o 351
25}
Y
“Hhu
AT
s — ”fmﬁﬁﬁﬁ UL SN SO B !
Wi L, .
i 'Wﬂvﬂk“‘"'ﬁw
5 i
36 1684 18Ba
Frequency (MHz)
[Forge (=1 R Fefiftin  Det fg Fode Tucep Pis  Soupe/feds  Fosikion [ ] Ref/Fin et fig Fade Sueep Fio foupeitbde  Poaition
FCC Part15C 38-1AAEBMH= TST 3@915 15 Jul 2614

VERTICAL
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

Below 1GHz Data

Marker Frequency Meter Det 82258 ACF Amp/Cbl (dB) Corrected QPK Limit Margin Azimuth Height Polarity
(MHz) Reading (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 145.29 38.29 Pk 19 -30.6 26.69 43.52 -16.83 0-360 197 H
2 129.962 45.24 Pk 20.2 -30.7 34.74 43.52 -8.78 186 114 V

129.962 33.59 Qp 20.2 -30.7 23.09 43.52 -20.43 186 114 V
3 205.501 36.01 Pk 17.4 -30.3 23.11 43.52 -20.41 0-360 100 H
4 930.495 29.61 Pk 29.2 -26.8 32.01 46.02 -14.01 0-360 394 H
5 210.301 38.92 Pk 17.1 -30.2 25.82 43.52 -17.7 0-360 101 V
6 836.883 30.08 Pk 28.2 -27.6 30.68 46.02 -15.34 0-360 199 V

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

10.5. WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 (WORST-CASE CONFIGURATION)

1 Pi'ﬁ_IL FRE Chomber R 2822 May 12 19:35:89

RF Emissions 3 meter

g5 Project Number 14272897
Client:Energous
Config:EUT+Support Equipment
Mode :BLE Worst Case 18-26
85 Tested by:28756 CU

Feak Lir dBul)
3 75
el
=
o 65)
5
E f e Limit clB
> 55 veroge Limit dBul/m
=
=z
o 45
o
5
T
o3

26
Frequency (GHz2
[Forge (5tz) FEUUGld Ref/iitn  Gel fwg Mode Sweep Fis Fowpsifok  FPosiiion Farge (6t R Ref/Altn  Det fug Moo Sueep Fis fwpa/fode  Fosition
1626 MCXEIN  1BAD FEK - 3esec(iuta) OB HARH -36degs H
(8-26CHz Test 3-meter . TST jv4323 8 Feb 2822
! Pi'ﬁ_IL FRE Chomber R 2822 Moy 12 10:35: 89

RF Emissions 3 meter

g5 Project Number 14272897
Client:Energous
Config:EUT+Support Equipment
Mode :BLE Worst Case 18-26
85 Tested by:28756 CU

o~ Feak Lir dBul)
g 75

2

Y 65

E

e J— Average Limit dBu
2

3 45

C

a

:

§ 3

T

18 26
i Frequency (GHzJ !
VERTICAL
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REPORT NO: 14272097-E2V1
FCC ID: 2ADNG-VN1820

DATE: 5/27/2022
MODEL: VN-1820

18 - 26GHz DATA

Marker Frequency Meter Det 172363 171583 Cables DC Corr Corrected Peak Limit PK Average Limit Margin Azimuth Height Polarity
(GHz) Reading AF Amp (dB) (dB) (dB) Reading (dBuV/m) Margin dBuv/m (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVolts) (dB)
* 19.260445 40.37 Pl . -65.5 4.4 0 22.07 74 -51.93 4 -31.93 0-360 H
4 *19.104889 40.26 P! -65.5 4.3 0 21.86 74 -52.14 4 -32.14 0-360 \
97511 44.6 P -65 .4 0 28.5 74 -45.5 4 -25.5 0-360 H
9334 44.46 Pl -65 .4 0 28.36 74 -45.64 4 -25.64 0-360 \
1334 42.6 P! 3 -65.6 .8 0 26.7 74 -47.3 4 -27.3 0-360 \
4.68444! 42.34 P 4. -64.2 .3 0 28.94 74 -45.06 4 -25.06 0-360 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Quasi-;?eoankdUCted il (dB:\\//e)rage
0.15-0.5 66 to 56 * 56 to 46 *

0.5-5 56 46

5-30 60 50

*Decreases with the logarithm of the frequency.

RESULTS

Page 41 of 45

UL VERIFICATION SERVICES
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




REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

LINE 1 RESULTS

I,)nJL Fremont, CA CE Room 2822 Moy 12 18:58: 41
: Conducted RFI Uoltage
- Project. 14272897
185 Clant Name : Energaus
EUT Config:EUT+Support Equipment
5 Test Uolt/Freq:BLE_12BU/6BHz
EC Test By: 28756 Cll
78}
T e
o T - - I
a2 50 :
3 :
@ - 1
T 36 e e S
™ - I ]
22 R o
B -6_."; \/ k\',l\ﬂr'\'llrﬁ.\_ Jm"_v’- Tﬁ g ..' A
5] el o RSUPSRY il OURRRSORRRINS SPPPR . WSROV RUUIIOF SOOI = WO W SOOI Fr T .
,E| ,,,,,,,,,,,
5 T ST - ‘ Els
Frequency (MHz)
Renge (HHz) iz Ref/ffittn  Det/ivg Hode Suesp Fis  #5upe/Made Lobel Ronga (HHz) REW Refffittn  Det/fvy Hode Suesp Pts  $Sups/tod=  Lokel
1:.15-3 ke -5B) g2/ Up/Ca 1s/2. 25Kz 133k 1ARIT Lire-L1
FCC15 CE Cluss B |5@kHz-30MHz Stepping LISN 175765.TST vndddi@ 17 Feb 2822 Rev 9.5 B7 Jul 2626
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det 175765 C1&C3 TekBox Corrected FCC Part 15 QP Margin FCC Part 15 AV(CISPR)M
(MHz) Reading LISN L1 cable Limiter Reading Class B QP (dB) Class B Avg argin
(dBuVv) TBFLL dBuv (dB)
207996
2 .4695 10.96 Ca 0 0 9.3 20.26 - - 46.52 -26.26
4 .82275 .53 Ca 0 A 9.3 9.93 - - 46 -36.07
6 1.26375 -.22 Ca 0 A 9.3 9.18 - - 46 -36.82
8 2.2605 -3.74 Ca 0 A 9.3 5.66 - - 46 -40.34
10 13.56 -.14 Ca 1 2 9.3 9.46 - - 50 -40.54
12 27.0555 6.5 Ca .2 .3 9.4 16.4 - - 50 -33.6
1 .465 26.92 Qp 0 0 9.3 36.22 56.6 -20.38 - -
3 .82163 15.02 Qp 0 A 9.3 24.42 56 -31.58 - -
5 1.266 14.86 Qp 0 A 9.3 24.26 56 -31.74 - -
7 2.265 10.04 Qp 0 A 9.3 19.44 56 -36.56 - -
9 13.56 10 Qp .1 2 9.3 19.6 60 -40.4 - -
11 27.01725 12.52 Qp .2 .3 9.4 22.42 60 -37.58 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 9 and 10, 13.56MHz is an external NFC signal unrelated to the EUT.
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REPORT NO: 14272097-E2V1 DATE: 5/27/2022
FCC ID: 2ADNG-VN1820 MODEL: VN-1820

LINE 2 RESULTS

I,)nJL Fremont, CA CE Room 2822 Moy 12 18:58: 41
: Conducted RFI Uoltage
- Project 14272097
185 Client Name Energous
EUT Config:EUT+Support Equipment
Test Uolt/Freq:BLE_12BU/6BHz
B s e IS A ms S A s 5
Test By 28756 CU
| USSR NSRRI SONSUURR SRS SUNUUONS SRR SO SO SO S
Y e S :
o TTTT— o
a2 50 ;
3 3 |
. SR R |
17 ; 23
2?2 4, a $9.. 2. i
O ; N e —
13 \ FAZ [N
< 2 :
8 ) 451 Q ; ‘
NS UUSSSUSRSSSUOS SUSSOSSOSSSSSSSSRIO: SOUSSSSSSUUURS SNSSOUUR SURUUUOR MU SUUUOS SUR SUUOS SOUROOOSOOOOOOOSSSNNNSSSSNO SN SOUUSUUSUSROO: SUSSUUSIIOS SOROUOOOS USROS SUSSIS SUUTN SO SOOOSSO OO OSSR
15 1 [ 3B
Frequency (MHz)
Range (MHz) ] Ref fitin  Det/fvg fode Suesp Plo aps/fade Lobel Ronge (iz) ] Faffftin  Det/fvg Mo Suesp Pta  Fupsiode  Lobel
FCCI5 CE Closs B 158kHz-30MHz Stepping LISN 175765.TST vnddd18 17 Feb 2822 fev 9.5 87 Jul 2828
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det 175765 C2&C3 TekBox Corrected FCC Part 15 QP Margin FCC Part 15 AV(CISPR)M
(MHz) Reading LISN L2 cable Limiter Reading Class B QP (dB) Class B Avg argin
(dBuVv) TBFLL dBuv (dB)
207996
14 14695 10.8 Ca 0 0 9.3 20.1 - - 46.52 -26.42
16 .82275 .44 Ca 0 A 9.3 9.84 - - 46 -36.16
18 1.26375 -.18 Ca 0 A 9.3 9.22 - - 46 -36.78
20 10.79475 -3.64 Ca 1 2 9.3 5.96 - - 50 -44.04
22 13.56 .35 Ca 1 2 9.3 9.95 - - 50 -40.05
24 26.63925 6.75 Ca .2 .3 9.3 16.55 - - 50 -33.45
13 46725 26.59 Qp 0 0 9.3 35.89 56.56 -20.67 - -
15 .82275 14.91 Qp 0 A 9.3 24.31 56 -31.69 - -
17 1.26375 14.83 Qp 0 A1 9.3 24.23 56 -31.77 - -
19 10.77675 9.49 Qp 1 2 9.3 19.09 60 -40.91 - -
21 13.56 10.28 Qp .1 2 9.3 19.88 60 -40.12 - -
23 26.63925 13.3 Qp .2 .3 9.3 23.1 60 -36.9 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection

NOTE: Markers 21 and 22, 13.56MHz is an external NFC signal unrelated to the EUT.
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