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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VN1810 MODEL: VN-1810

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-1810

BRAND: ENERGOUS

SERIAL NUMBER: 7004(Radiated), 7000(Conducted)

SAMPLE RECEIPT DATE: AUGUST 24, 2021

DATE TESTED: AUGUST 24, 2021 TO SEPTEMBER 02, 2021

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.
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VN1810

DATE: 9/17/2021
MODEL: VN-1810

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.
Reportin ANSI C63.10 Section

i 99% OBW pur%osegonly 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 LLC is accredited by A2LA, certification #0751.05, for all testing performed within the scope

of this report. Testing was performed at the locations noted below.

ISED
ISED FCC
AEIENEES CABID el Registration
Number
O Building 1: 47173 Benicia Street, Fremont, CA 94538, USA uUso0104 2324A 208313
O Building 2: 47266 Benicia Street, Fremont, CA 94538, USA uUso0104 22541 208313
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA Us0104 2324B 208313
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VN1810 MODEL: VN-1810

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 4.73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.51 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)

36.5dBuV + 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: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VN1810 MODEL: VN-1810

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 charging zone of the EUT isupto 1
meter for client device placed in front of the EUT. 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 Range Mode Output Power | Output Power
(MHz) (dBm) (mw)
2402 - 2480 BLE -1.66 0.68
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: 5.0.2.255

The test utility software was WattUp app Version: : 4.0.31
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VN1810 MODEL: VN-1810

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 Conn power jack port 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 13710438-E1 WPT report.
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REPORT NO: 13710438-E2V2

FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
EUT AC/DC Adapter (80 TDK-Lambda | DT80PW280D E20122202-4M-0011- DoC
W) 2105
Latitude
Laptop Dell E7470 3F94RC2 DoC
CN-03NKWD-72438-38D-
Laptop AC/DC adapter Dell LA65NM130 OF54-A00 DoC
I/O CABLES (RF CONDUCTED TEST)
. Cable
Cable # of Identical Connector
No. Port Ports Type Cable Type Le(r:ng)th Remarks
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 1.5 EUT to Laptop
4 Antenna 1 SMA Un-shielded 0.1 To spectrum analyzer
5 AC 1 AC Un-shielded 1.8 AC Mains to AC/DC Adapter
6 DC 1 CO'J\'X'CF;(WR Un-shielded 15 | AC/DC Adapter to EUT
I/O CABLES (RF RADIATED TEST/AC POWER LINE TEST)
. Cable
Cable # of Identical Connector
No. Port Ports Type Cable Type Le(r:ng)th Remarks
1 AC 1 AC Un-shielded 1.8 AC Mains to AC/DC Adapter
2 DC 1 CO'J\'A\'CiWR Un-shielded 15 AC/DC Adapter to EUT
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VYN1810 MODEL: VN-1810

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
> 1
AC MAINS
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VYN1810 MODEL: VN-1810

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

S

EUT Spectrum Analyzer

%\)

2
|::| AC/DC Adapter

1

AC MAINS/ LISN

Conducted Test
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VN1810 MODEL: VN-1810

7. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW =2 DTS BW

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: 13710438-E2V2

FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

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 ID Num Cal Due | Last Cal
Antenna, Passive Loop
30Hz - IMHz ELECTRO METRICS EM-6871 SC-8015 05/24/2022 | 05/24/2021
Antenna, Passive Loop
100KHz - 30MHz ELECTRO METRICS EM-6872 SC-8014 05/24/2022 | 05/24/2021
Antenna, Horn 1-18GHz ETS-Lindgren 3117 *T863 08/31/2021 | 08/31/2020
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 PRE0197319 | 04/08/2022 | 04/08/2021
Antenna, Broadband Hybrid, .
30MHz to 2GHz Sunol Sciences Corp. JB3 81560 09/24/2021 | 09/24/2020
Amplifier, 9KHz to 1GHz, SONOMA
32dB INSTRUMENT 310 175953 01/21/2022 | 01/21/2021
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179367 | 02/21/2022 | 02/21/2021
Spectrum Analyzer, PSA, Keysight Technologies
3Hz to 26.5GHz Inc E4440A T198 05/25/2022 | 01/25/2021
Power Sensor, P - series, Keysight Technologies
50MHz to 18GHz, Wideband Inc N1921A T1223 06/17/2022 | 06/17/2021
Powe_r Meter, P-series Keysight Technologies N1911A T1269 01/25/2022 | 01/25/2021
single channel Inc
A“te“;g's'éoég 1810 ARA MWH-1826/B T447 09/24/2021 | 09/24/2020
Rf Amp'g'oedrélgséizne'5GHz' AMPLICAL AMP18G26.5-60 171590 | 05/21/2022 | 05/21/2021
AC Line Conducted
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25-9-01-480V PRE0186446 | 01/20/2022 | 01/20/2021
EMI TEST RECEIVER Rohde & Schwarz ESR T1436 02/19/2022 | 02/19/2021
Transient Limiter TE TBFL1 207996 06/01/2022 | 06/01/2021
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Rev 9.5, 03 Jan, 2020
Antenna Port Software UL UL RF AP2021.5.12
AC Line Conducted uL UL EMC Rev 9.5, 07 Jul 2020

Software

*Testing is completed before equipment expiration date.
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VN1810

DATE: 9/17/2021
MODEL: VN-1810

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 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 0.3938 | 0.6249 0.630 63.02 2.01 2.540

Test engineer: 19498 ER

®

MultiView ! {Receiver ] Spectrum 1
Ref Level 107.00 dBuv @ RBW 10 MHz SGL
& Att 10dB ® SWT 1.9ms VBW 10MHz Frequency 2.4020000 GHz
Input 1AC _ PS On__ Notch Off
1 Zero Span
D3[1] 0.13 dB
100 depy T 624862 s
M1[1] 87.12 dBpV
a0 deny 400,425 s
80 depy
70 depy
60 depy
50 depy
40 depy
30 depy
20 depy
10 dBpy
CF 2.402 GHz 8001 pts 190.0 pis/ |
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 400.425 ps 87.12 dBpVv
b2 M1 1 393.775 ps 0.11 dB
D3 M1 1 624.862 ps 0.13 dB

Il

| Ready  ANENNNNNN

23:55:41 24.08.2021

DUTY CYCLE BLE

24.08.2021 [ _Reflevel
T A e
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VN1810

DATE: 9/17/2021
MODEL: VN-1810

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z2) (MH2)
Low 2402 1.0350
Middle 2440 1.0387
High 2480 1.0330
3 Agilent 83:52:35 RAug 25, 2021 L Measure 3 Agilent 83:57:21 Aug 25, 2921 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
| IChannel Power| Channel Power
AP2821.5.12,19498ER, AP2621.5.12,19498ER,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#Peak I Occupied BH #Peak Occupied BW
Log | Log |
16 ! - 10 e -
dB/ dB/
Offst > € ACP) | otrse > € ACP
104 | 16.4
dB n n dB . .
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 51 kHz #Sweep 100 ms (1001 prs) #Res BH 18 kHz #UBH 51 kHz #3weep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF, Occupied Bandwidth Occ BH Z Pwr  99.00 7 CCDF
1.0350 MHz ® dB -26.08 dB 1.0387 MHz x dB 2606 45
Transmit Freq Error  -13.966 kHz 1”°{§ Transmit Freq Error  -14.117 kHz ll‘lofrg
% B Bandwidth 1.261 MHz E % dB Bandwidth 1.28% MHz o
| |
3 Agilent 99:83:11 Aug 25, 2621 L Measure
|
Ch Freg 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 |
Channel Power
AP2821.5.12,19498ER,
Ref 28 dBm #Atten 30 dB
#Peak I Occupied BN
Log |
16 !
dB/
Offst > € ACP
16.4
dB . .
Multi Carrier
Center 2.430 808 GHz Span 3 MHz Power
#Res BH 18 kHz #UBH 51 kHz #Sweep 100 ms (1001 pts)
Power Stat
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCDF
1.0330 MH=z X dB -26.00 dB
Transmit Freq Error  -15.471 kHz hore
% dB Bandwidth 1.273 MHz o
|

HIGH CHANNEL
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

9.3. 6 dB BANDWIDTH

LIMITS

FCC 815.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MHz) (MH2z)
Low 2402 0.663 0.5
Middle 2440 0.588 0.5
High 2480 0.663 0.5
#  Agilent 08:52:09 Aug 25, 2021 L Measure 3 Agilent B8:56:51 Aug 25, 2621 L Measure
AP2021.5.12,13498ER, a Mkrl 663 kHz| AP2621.5.12,19498ER, a Mkrl 588 kHz|
Ref 38 dBm #Atten 40 dB 8.590 dB Meas Off| Ref 38 dBm #ftten 49 dB -0.137 dB Meas Off|
#Peak | #Peak
Log | Lag
18 18
ey Channel Power| B/ Channel Power
Offst Offst
10.4 1.4
dB o 5 Occupied BH dB 1 Occupied BH
] &l - 0] >
i B
m m
WPeivg ACP “Ffive ACP
28 28
ML 52 Multi Carrier ML 52 Multi Carrier,
53 F Power| $3 FS Power,
AR AA
f;é)@k Power Stat gé)@k Power Stat
o CCOF| | |sum CCDF
Center 2.402 000 GHz Span 3 Mz 1”‘0’{3 Center 2.499 000 Gz Snan 3 iz 1"‘;{2
#Res BH 180 kHz #BH 306 kHz Sweep 1 ms (1681 pts) #Res BH 106 kHz #UBH 300 kHz Sweep 1 ms (1891 pts)
| |
LOW CHANNEL MID CHANNEL
i Agilent 89:02:37 Aug 25, 2821 L Measure
AP2621.5.12,19498ER, a Mrl 663 kHz|
Ref 3@ dBm #Atten 46 dB 0.377 dB Meas Off|
#Peak
Log
18
ey Channel Povwer
Offst
16.4 ]
[d]‘B 8 A Occupied B
s i
m
PR ACP
28
ML 52 Multi Carrier
S3 F Power
AA
£fk
Power Stat
550k
Sop CCDF
Center 2.450 030 GHz Span 3 Mz 1”‘0’{2
#Res BH 108 kHz #UBH 360 kHz Sweep 1 ms (1001 pts)
|
HIGH CHANNEL




REPORT NO: 13710438-E2V2 DATE: 9/17/2021

FCC ID: 2ADNG-VN1810 MODEL: VN-1810
9.4. OUTPUT POWER
LIMITS

FCC 815.247 (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 peak power sensor. Peak output power
was read directly from power meter.

RESULTS
Tested By: 19498 ER
Date: 8/25/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -1.660 30 -31.660
Middle 2440 -1.760 30 -31.760
High 2480 -1.910 30 -31.910
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VN1810

DATE: 9/17/2021
MODEL: VN-1810

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 average power sensor. Gated average
output power was read directly from power meter.

RESULTS
Tested By: 19498 ER
Date: 8/25/2021
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 -1.92
Middle 2440 -2.04
High 2480 -2.18
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VYN1810 MODEL: VN-1810

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 -16.444 8 -24.44
Middle 2440 -16.844 8 -24.84
High 2480 -16.680 8 -24.68
#  Agilent 08:53:27 Aug 25, 2021 L Measure 35 Agilent 88:59:26 Aug 25, 2821 L Measure
AP2821.5.12,19498ER, Mkrl 2.4681 952 GHz AP2821.5.12,19498ER, Mkrl 2.433 878 GHz
Ref 38 dBm #Htten 40 dB -16.444 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -16.844 dBm Meas Off|
#Peak ] #Peak
Log | Log
ég/ Channel Power| ég/ Channel Power
Offst Offst
10.4 1.4
dB Occupied BH dB Occupied BH
Dl ul}
8.0 1 8.0 1
dBm e dBm e
#PAvg ACP #PAvg ) RCP
160 169 4 ’
ML 52 Multi Carrier, ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AA
f;;)@k 1 Power Stat géék vy [ Power Stat
Snp ' R E w CCOF
Center 2.462 G0 BHz Span 2 Mz 1”‘0’{3 Center 2.048 088 GHz Snen 2 MHz 1"‘0’{‘;
#Res BH 3 kHz #VBH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 89:83:58 Aug 25, 2021 L Measure
AP2621.5.12,19498ER, Mkrl 2.479 952 GHz
Ref 3@ dBm #Atten 46 dB -16.688 dBm Meas Off
#Peak
Lag
1 Channel P
ey annel Power
Offst
16.4
dB Occupied BW
o}
5.8 1
dBn 2
WP ACP
168
ML 52 Multi Carrier,
S3F Power,
AA
f;é?ak T [ Power Stat
Sop | CCDF
Center 2.459 000 CHz Span 2 Wiz 1”‘;{2
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021

FCC ID: 2ADNG-VN1810 MODEL: VN-1810
9.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore, spurious
emissions are required to be 20 dBc.

RESULTS
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

X Agilent 88:54:92 Aug 25, 2021 L Measure i Agilent 98:54:54 Aug 25, 2021 L Measure
AP2021.5.12,13498ER, Mkrl 2.481 97 GHz| AP2621.5.12,19498ER, Mkrd  25.483 GHz|
Ref 38 dBm #Atten 40 dB -1.85 dBm Meas Off| Ref 38 dBm #ftten 49 dB -34.844 dBm Meas Off|
#Peak ‘ #Peak ‘
Log ‘ Log |
18 18
4B/ Channel Power| B/ 1 Channel Power
Offst Offst
10.4 1.4
dB Occupied BH dB <l Occupied BH
ol P 1] A = 4
-21.6 -21.6 . e
dBm dBm | L
ACP ACP
#PAvg *Pﬂvgl }
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 -1.65 dBm 1 1y Freq 2.482 GHz -1.61 dBm
2 ay Freq 2.488 88 GHz -44.28 dBn Power Stat 2 ay Frag 4.884 GHz -43.84 dBn Power Stat
3 ) F 2,397 26 GH. -42.54 dB 3 i F 7.286 GH 4885 dB
e : ' CCDF 4 s Freq 251483 Bs 3404 o CCOF
More More
1 of 2 1 of 2
| |
- Agilent 89:09:98 Aug 25, 2021 L Measure Agilent 99:01:01 Aug 25, 2021 L Measure
AP2021.5.12,18493ER, Mkrl 2.43% 98 GHz| AP2021.5.12,19498ER, Mkrd  25.864 GHz|
Ref 38 dBm #Htten 40 dB -1.75 dBm Meas Off| Ref 36 dBm #Atten 40 dB —33.932 dBm Meas Off|
#Peak #Peak ‘
Log | Log ‘
18 14 1
ey Channel Power| Y Py Channel Pover
Offst Offst
10.4 1 15.4
dB b g Occupied BW dB Occupied BH
] o} 2z 3
2.8 -8 anas
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
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
e Lo e dnm
. Power Stat reg : z —he. i Power Stat
50k 3 €3] F 7.328 BH -48.67 dB
Snp CCDF] 4 (1) Freq 251384 BHs 23333 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 39:04:31 Aug 25, 2621 L Measure 3 Agilent §9:05:23 Aug 25, 2821 L Measure
AP2021.5.12,19498ER, Mikrl 2.479 97 GHz| AP2621.5.12,19498ER, Mkrd  25.369 GHz|
Ref 38 dBm #Htten 40 dB -1.96 dBm Meas Off Ref 36 dBm #Atten 40 dB —34.238 dBm Meas Off
#Peak #Peak [
Log Log ‘
ég/ 1 Channel Power| ig/ 1 Channel Power
Offst Offst
10.4 16.4
dB Occupied BW dB + Il Occupied BW
] 2 ul} z 3 2
—228 —22.0 S
dBm dBm
#PAug ACP #PAvg AcP
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
1 (69 Freq 2.479 97 GHz -1.96 dBm 1 [&¥] Freg 2.486 GHz -2.92 dBm
z e8] Frea 2.457 B GHz -42.54 dEn Power Stat 3 o Frag 4.956 GHz -42.24 dim Power Stat
3 [¢5) Fre 2.483 B@ GHz -45.22 dBm 3 (&5} Fre 7.448 GHz —-41.36 dBm
h CCDF 4 1y Fre; 25.369 GHz =-34.24 dBm CCDF
More More
1of 2 1of2
| |
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VN1810 MODEL: VN-1810

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

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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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VN1810 MODEL: VN-1810

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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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

10.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

IE’:UL Fremont - Chambesr K 2021 Aug 24 14:55:23
. Restricted Bandedge
Project Number: 13718438
S Client:Energous
Config:EUT + Support Equipment
- Mode: ELE_2482_1Mbps
LS e Tested by: 19498 ER
D5 eeereeeeereeeeeeeeeeeeee e eeeeesssssssmmee et essssssas s esssaaa e
85 F‘. ..........
&
£ p
S S
@0
2

45 . ”
g '
35 S | S I S A SN S S S
2. 31 18.5MHz/ 2.415
Frequency (GHz)
enge (GFz) FEUAEK Ref/fitn  Del/fug Hooe Sueep Fis owpsitode Fosition Fange (Ghe) FEIVEN Ref/Attn  Det/frg Mode Saeep Ptz taga/fode Fosition
23R4S MGG 1012 FER/Pur AvgRND)  Busecthc) B HAH 28 dags BB cn H| 22312415 NCEBIN (B AR MRS Geesc(uto) BED IBIIAS 259 oeg
Low CH BE - H C1).T5T
Marker Frequency Meter Det AFT863 (dB/m) AmpICDI/FIt/Pa DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
.39 30.82 Pk 324 -11. 0 52.02 - - 74 -21.98 58 88
2.37682 34.07 Pk 324 - 0 5527 - - 74 -18.73 58 88
.39 2138 RMS 324 2.01 4459 54 -9.41 - - 58 88
4 2.37993 2215 RMS 324 2.01 45.36 54 -8.64 58 88

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

VERTICAL RESULT

12,‘_UL Fremont - Chamber K 2821 Aug 24 15:82:37
: Restricted Bandedge
15 Project Number: 13718438
"""""" Client:Energous
Config:EUT + Suppart Equipment
Mode: ELE_2482_1Mbps
185 : Tested by: 19498 ER
95— R
85 fereesnsss s s s s e s e s
= i
s Peak Limit C(dBul/m]
s ERt B ——
@ ' '
3 ! |
~ H H
65 O S EOOOSURUURSONOOS SSSOSSRRSUOR SRRSO SSRROOOE SUURRURPINN EASSSOIE SURRSTN ON B SO
el AverageiLimit C(dBul/m) ]
DO [ - - — - .
™ T PYNRTST RN T FPPY T T P PP
OO OSSO OSSR S
L Ot S OO OO OO OSSOSO SO SOOI
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Fange (Gfz] TN Ref/aitn Dst/fvg Pock Sumez Fix  Vape/fode Fozition Rangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #apelficde Fosition
Low CH BE - U C1).T5T
Warker Frequency Weter Det AFT863 (dB/m) AmPICHIFTPa BC Corr (@8) Corrected Average Limit Wargin Peak Limit PK Margin Azimuth Feight Potarity
(GHz) Reading d (dB) Reading (dBuVim) (@B) (dBuVim) @8) (Degs) (em)
(dBuv) (dBuVim)
2.39 3122 Pk 324 0 74 -21.58 4 326 i
2.38385 34.14 Pk 324 0 5534 - - 74 -18.66 4 326 \%
2.39 209 RMS 324 2.01 4411 54 -9.89 - - 4 326 \%
4 2.35478 2218 RMS 324 2.01 4539 54 -8.61 4 326 i

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IE:UL Fremont - Chamber K 2821 Aug 26 B8:47:26
Restricted Bondedge
15 Project Number:13718438
""""""" Client:Energous
Config:EUT + Support Equipment
Mode ! ELE 2480 1Mops
L e s Sy S Tested by: 19498 ER
O OO OO SOSSOOS Ot SO
€
<
>
3
@
T
o
35
2.46 18. 3MHz/ 2.563
Freguency (GHz)
Fange (6] FEUARK Ref/itn  Det/fvg Mok ) Pic  Fipeifode Fosition Fange (GH2) Rl 0B Ref/Attn  Det/fvg Mode Saeep Pie  Hape/fode Fosition
12462563 MR IBYI2 PP RN BeecChio) B WA 24 dags 250 ca H| 22,4625 MOBE)H 1912 AERAur fg(RS)  Beecthuto) B IBATAUS 264 dege H
{igh CH BE - H (1).TST jm4163 13 Oct 2828
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) {em)
(dB! (dBuVim)
* 24835 3124 Pk 325 52.84 74 2116 264 298
2.56214 34.21 Pk 32.7 10 56.41 - - 74 -17.59 264 298
* 24835 2022 RMS 325 10 2.01 4383 54 1017 - - 264 298
2.56017 2189 RMS 328 10 2.01 462 54 738 264 298

* - indicates frequency in CFR47 Pt 15/1IC
Pk - Peak detector
RMS - RMS detection

RSS-Restricted Band

Page 28 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: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VYN1810 MODEL: VN-1810

VERTICAL RESULT

12,‘_UL Fremont - Chamber K 2821 Aug 26 B8:54:16
Restricted Bandedge
115 Project Number: 13718438
""" : H Client:Energous
i i Config:EUT + Support Equipment
: i : : Mode ! BLE_2488_1Mbps
1 BSt-- : ! Tested b:‘ 19498 ER
L e R S
B eseeenneee s ssssssenfennees s sssssss el s8R 8o s
& -
3 . Peck Eimi Buil
L e R STt s
0
il
™
1 O OO0 O OO OO O OO OO0 S OOOUSSUSS FOU OSSO OSSO
] Average Limit f l ul/m 2 i
55)... . : th o - . L0 g
55 i
P T Ml éym.mwmm«w ; AT - G
: B : : ; H 4
L O S, Lod Q.
S5 @
e 8
Z2.46 18. 3MH=z/ 2.563
Frequency (GHz)
fange (GHz] FBULEN Ref/Mttn  Del/ivg Mook Sumep Pte  Fpe/fode FPoaition Ranga (GHz) FEUVE Ref/Aittn  Dat/fvg Mods Susep Pts Fups/fiode FPosition
{igh CH BE - U (1).T5T jm4163 13 Dct 2820
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(Ha) Reading Reading @8) ) (Oegs) em)
(dBuVv) (dBuV/m)
1 *2.4835 30.98 Pk 32. 10, 52.58 - - 74 21.42 0 V.
2 2.52408 33.75 Pk 32. 10, 55.75 - - 74 -18.25 0 V.
3 *2.4835 20.47 RMS 32. -10. 2.01 44,08 54 9.92 - - 0 V.
4 2.5613 21.88 RMS 32, -10. 2.01 46.19 54 7.81 0 Vv

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 15UL Fremont - Chember K

2821 fug 24

15:88:47

2

Radiated
Project Number:13718438

"""" Client:Energous
Config EUT + Suppart Equipment

Mode :BLE_2482_1Mbps

Emissions 3-Meters

95 | Tested by! 19498 ER
Peak L dBu

75
[
5
e 1 T
o
o
u Avg Limit CdBul/m

=[]

25|~
1 18 18
Frequency (GHz)
Renge (G2 FEANBH Ref/Rttn  Det/fvg Mods Suetp s WswpaMode  Fosition TRerge (GH) PR/ UBH Ref/fittn  Det/wg Node Suoep Ptz ISepaiode Poaition
[E] NGB/ 51/ FERKFar fuglRN)  13msec(fuka) 81 HA Hldecp H 3318 NGBk SU/B  PEMFer AgRMS) | dssclfuto) 18 Ml B-J6deges H
FCC Part15C 2 4GHz RSE TST
IerL Fremont - Chomber K 2821 Aug 24 15:88:47
) Rodiated Emissions 3-Meters
3 % Praject Mumber:13718438
12 06 S S £l ant - Erergous
Config EUT + Suppart Equipment
Mode :BLE_2462_1Mbps
95 {Tested by: 19498 ER
] 0 500001 0006000006600 060000600000 000 0 0000 0
P Lir IE
75
£
=
e 3 & M . -l ., e itiiiBh B l&LA ies L T .- L b
@
o
o fvg Limit CoBul/m
o] E—— .
4
45 e
6
5 )
354 e
25|~
1 18 18
Frequency (GHz)
Renge (G2 FEANBH Ref/Rttn  Det/fvg Mods Suetp Pia  WswpaMode  Fosition TRerge (GH) PR Refffittn  Oet/fwg Hode Suoep Ptz I5epaiiode Poaition
FCC Part16C 2 4GHz RSE.TST

VERTICAL
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REPORT NO: 13710438-E2V2

FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

RADIATED EMISSIONS

Marker Frequency

Meter

Det

AF T863

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 1.76053 29.84 PK2 29.8 -124 0 47.24 - - 264 151 H
4 *2.70108 31.77 PK2 325 -104 0 53.87 - - 74 -20.13 318 286 \4
*2.70173 20.21 MAv1 32.5 -104 2.01 44.32 54 -9.68 - - 318 286 \
2 6.71095 47.36 PK2 359 -37.7 0 45.56 - - 136 110 H
3 13.13453 46.06 PK2 39.6 -33.3 0 52.36 - - 278 238 H
5 * 4.66865 50.22 PK2 34.4 -40.7 0 43.92 - - 74 -30.08 219 120 \
* 4.66867 38.64 MAv1 34.4 -40.7 2.01 34.35 54 -19.65 - - 219 120 \
6 *7.46918 46.9 PK2 36.1 -37.1 0 45.9 - - 74 -28.1 182 246 \
*7.47086 35.09 MAv1 36.1 -37 2.01 36.2 54 -17.8 - - 182 246 \

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

PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 31 of 45

UL VERIFICATION SERVICES

47173 Benicia Street, Fremont, CA 94538; USA

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

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

MID CHANNEL RESULTS

IWRUL Fremont - Chomber K 2821 Aug 24 15:406: 38
Rodiated Emissions 3-Meters
Project Number:13718438
183 |Client:Energous
Config EUT + Support Equipment
Mode :ELE_2448_1Mbps
DA To ct o d LD 19458 ER
85
Pea mit CdB n
o] — .
®
<
2 65
@
o
55k
S N oo™ S
1 i
1= M W
Makig it ‘ :
25| SR
1 18 8
Fregquency (GHz)
P I L S Y RN
FCC Part15C 2 4GHz RSE TST
IWRUL Fremont - Chomber K 2821 Aug 24 15:40: 38
‘ Radiated Emissions 3-Meters
Project Number:13718438
12 06 S S £l ant - Erergous
Config EUT + Support Equipment
Mode :BLE_2448_1Mbps
95 {Tested by: 19498 ER
] 000000 5000008 0 0000066800068 000000600000 000000 005 000000 0000 0
P Lir IE
75
E
>
R L M e A ., A ., e Bl I li - i ;s .
o
o
¥ fvg Limit CoBul/m
o] E—— e
- &
45| g e
5
35 &
251
1 18 18
Frequency (GHz)
Rergp (G2) FEMAEN Ref/fdin  Dot/iivg Meds Sueep Pis  WpaMode  Foaition TRerge (GH) FERL/ VB Fedffittn  Out/fug Hede Suesp Fir pailode  Posidion
FCC Part16C 2 4GHz RSE.TST

VERTICAL
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REPORT NO: 13710438-E2V2

FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021

MODEL: VN-1810

RADIATED EMISSIONS

Marker Frequency Meter

Det

AF T863

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 1.75952 30.53 PK2 29.8 -124 0 47.93 360 118 H
4 1.72723 29.85 PK2 29.6 -124 0 47.05 - - 170 346 \
2 *4.90545 49.7 PK2 34.4 -40 0 44.1 - - 74 -29.9 107 377 H
*4.90762 38 MAv1 34.4 -40 2.01 34.41 54 -19.59 - - 107 377 H
3 *12.25941 44.73 PK2 39.3 -33.5 0 50.53 - - 74 -23.47 107 279 H
*12.26111 33.12 MAv1 39.3 -33.5 2.01 40.93 54 -13.07 - - 107 279 H
5 6.92835 47.59 PK2 36 -37.6 0 45.99 - - 161 122 \
6 13.19997 44.53 PK2 39.6 -33.8 0 50.33 95 267 \

* - 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: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

HIGH CHANNEL RESULTS

IWRUL Fremont - Chomber K 2821 Aug 26 B8:59:35
Rodiated Emissions 3-Meters
Project Number:13718438
183 |Client:Energous
Config EUT + Support Equipment
Mode :ELE_2488_1Mbps
DA To ct o d LD 19458 ER
85
Pea mit CdB n
o] — .
®
<
2 65
@
o
= fvg m)
(] M—
e T P e E
i M
E}
35 P
TR I
25| SR
1 18 8
Fregquency (GHz)
P I L S Y RN
FCC Part15C 2.4GHz RSE.TST 12746 22 Apr 2821
IWRUL Fremont - Chomber K 2821 Aug 26 B8:59:35
‘ Radiated Emissions 3-Meters
Project Number:13718438
12 06 S S £l ant - Erergous
Config EUT + Support Equipment
Mode :BLE_2488_1Mbps
95 {Tested by: 19498 ER
] 0 000 0000066000668 00000060000 00 0005 000000 0000 0
P Lir IE
75
E
>
R L O L i L B é- L &AL B e i
o
o
o fug Limit (cBul/m
o] E—— e
2
45 eF) &
g
5
T T
251
1 18 18
Frequency (GHz)
Rergp (G2) FEMAEN Ref/fdin  Dot/iivg Meds Sueep Pis  WpaMode  Foaition TRerge (GH) FERL/ VB Fedffittn  Out/fug Hede Suesp Fir pailode  Posidion
FCC Part156C 2 4GHz RSE TST 12746 22 Apr 2621
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VYN1810 MODEL: VN-1810

RADIATED EMISSIONS

Marker 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 1.84453 30.55 PK2 30.7 -12.2 0 49.05 - - - - 49 191 H
2 *2.81748 31.65 PK2 325 -10.1 0 54.05 - - 74 -19.95 286 287 \
*2.81958 20.39 MAv1 32.5 -10.1 2.01 44.8 54 -9.2 - - 286 287 \

4 9.73814 45.83 PK2 37 -35.7 0 47.13 - - - - 140 113 H
3 *5.42105 48.69 PK2 35.4 -39.3 0 44.79 - - 74 -29.21 189 207 H
*5.42258 37.48 MAv1 35.5 -394 2.01 35.59 54 -18.41 - - 189 207 H

5 *4.96171 49.46 PK2 34.3 -39.9 0 43.86 - - 74 -30.14 62 321 \
*4.9598 38.15 MAv1 34.3 -39.9 2.01 34.56 54 -19.44 - - 62 321 \

6 *10.62791 47.12 PK2 379 -354 0 49.62 - - 74 -24.38 197 346 \
*10.62685 35.88 MAv1 379 -354 2.01 40.39 54 -13.61 - - 197 346 \

* - 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: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VYN1810 MODEL: VN-1810

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

e
ul
5]
o

UL Fremont - Chamker K 2821 Aug 26 18:
RF Emissions

| Project Number: 13718438

134

TG Client:Energous
i Config:EUT + Support Equipment
| | | Mode:BLE_Uorst Cose_Below 38MHz
L e ‘| Tested by: 19498 ER

CdBul/m)

i ' 1A 36

Frequency (MHz)
Renge (2} FAAEH Ref/Miln  Deb/fvg Hods Sutep Pls  Fups/Mods Position Rarge Oz} FEUAE Ref/An  Dot/fvg Mode Sueep Pis  Foupsiods Posibion
1:.509-15 -Gl 1k 014 PERC/Pur Pug(RHS)  TBbeec(Auto) 16k KA 0-3fdege.
H ] Sk(-6B)/ 3 1B FER/Pur Bg(RKS)  ZTnsectiuto) 2 Wk -36Bdege G(-6eE)/3% 6D FERE/Pur Aug(FHS)  dsec [ B-Joedegs
3491 (-6b)/ A B70 FERK/Pur Ag(RKS)  dacc L -3bdegs Fnl-6eE)/30% B/ FERR/Far AuglftS) oo L B-36edegn
FCC 15.289 Below 3BMH=.TST mf4337 20 Jul 2821
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Limit PK Avg Limit Margin Peak PK Avg Limit Margin Azimuth
(MH2) Reading Antenna (dB) Corr Reading (dBuv/m) Margin (dBuv/m) (dB) Limit Margin (dBuV/m) (dB) (Degs)
(dBuVv) (EACF) 300m (dBuV/m) (dB) (dBuV/m) (dB)
1 .07382 15.67 Pk 55.9 -32.2 -80 -40.63 50.22 -90.85 30.22 -70.85 - - - - 0-360
2 .18596 26.36 Pk 56.1 -32.2 -80 -29.74 - - - - 42.23 -71.97 22.23 -51.97 0-360
4 .03713 15.23 Pk 57.4 -32.2 -80 -39.57 56.19 -95.76 36.19 -75.76 - - - - 0-360
5 .18536 22.19 Pk 56.1 -32.2 -80 -33.91 - - - - 42.26 -76.17 22.26 -56.17 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (E ACF) (dB) (dB) 40Log Reading (dBuv/m) (dB) (Degs)
(dBuv) (dBuVv/m)
3 .86222 28.63 P 56.2 -32.2 -40 12.63 28.91 -16.28 0-360
6 .86168 28.12 P 56.2 -32.2 -40 12.12 28.91 -16.79 0-360
7 1.14925 22.43 P 45.9 -32.1 -40 -3.77 26.42 -30.19 0-360
8 1.77941 18.66 P 42.6 -32.1 -40 -10.84 29.5 -40.34 0-360
9 1.44871 19.77 P 44.4 -32.1 -40 -7.93 24.41 -32.34 0-360
10 16.06889 20.7 P 33.6 -31.7 -40 -17.4 29.5 -46.9 0-360
Pk - Peak detector
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

10.4. WORST CASE BELOW 1 GHZ

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

:j'_LIL Fremont - Chomber K

2821 fug 26

18:83:04

i |Rodiated
i |Project Number:13718438

i1Client:Energous

i |Config:EUT + Support Equipment
i |Mode :BLE Worst Case_Below 1GHz
| Tested by: 19498 ER

Emissions - 3 Meters

CdBul/m)

189

38

Renge (HFz) FBAEN Fef/ittn  Dot/fivg Mods Suetp Pis  Upa/Mode Poaition

38 164 1884
Frequency (MHz)
R (MHz) FBWUBM Ref/idtn  Det/fivg Mode Sa.zrp Pis li.p-u’Nndr Fosition 7FH'K‘,P 0%z RBU/UBY Ref/Attn  Detfi Mod Smf Ptz lS-FA.’Hm Position
1.35-200 126k (-6aB)/ 1N 97718 FEAK/LagPar-Uideo  17Bus/MHz 4300 WA B-Ybdags H 3: 201600 129 (-58)/ 1N 91/1 PEMK/LogPur-ideo  B0fee/Mi: B3O HAH B-168degs H
FCC Parti5C 38-1BEBMH= TST 30915 15 Jul 2614
g UL Fremont - Chember K 2821 fug 26 18:03:94
) Rodiated Emizsions - 3 Meters
Froject Mumbsr:13718438
85 S-S S SOt S S C ie-wt.EnerguJa
Config:EUT + Support Equipment
_ Made :BLE lorst Case_Below 1GHz
75) {Tested by! 19498 ER
55 oo
=
>
3 ASp Pkt T CB ARy fr
m
o
= 6
|
‘ ' 'J’IW
| WM .
e R AN i e T [

Frequency (MHz)

Fonge 0H)

FEA VB Fef/fittn  Oet/fug Hode Suoep

P ipailode Poaition

1888

FCC Part15C 38-1ABBMH= TST 308915 15 Jul

2814

VERTICAL
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

Below 1GHz Data

Marker Frequency Meter Det AF 81560 (dB/m) Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
4 45.026 34.96 Qp 16.9 -31.4 20.46 40 -19.54 121 97 \
1 217.3022 46.8 Pk 17.1 -30.2 33.7 46.02 -12.32 0-360 99 H
2 * 241.5054 48.92 Pk 18 -30.1 36.82 46.02 -9.2 0-360 99 H
3 761.273 32.82 Pk 27.3 -28.2 31.92 46.02 -14.1 0-360 199 H
5 217.3022 45.77 Pk 17.1 -30.2 32.67 46.02 -13.35 0-360 199 \
6 * 241.4054 48.35 Pk 18 -30.1 36.25 46.02 -9.77 0-360 199 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13710438-E2V2
FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

10.5.

WORST CASE 18-26 GHZ

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

1QEUL EMC 2021 Aug 26 B9:41:24
RF Emissions

g5 Order Number: 13718438
Client:Energous
Configuration:EUT + Support Equipment

- Mode:BLE_Worst Case_18 - 26GHz

8 Tested by / SN:19498 ER

75 Peok Limit (dBul/m)

&5

55 Avg Limit (dBul/m)

(dBul/m) Horizontol

25

=

Frequency (GHz)

26 .5

Range (6Hz) RBU/BY Ref/fttn  Det/fvg Mode
1:18-28 MC-IB /M 832

PERK/LOgPur—{Mdeo e

Sues

=P
ecthuto) 9881 HMAXH

Pis  4Sups/Mode  Lobel
Hor I zontal

Range (GHz) RBU/VBY

Reffittn  Det/fug flode Sueep

Pts  #Sups/Mode  Label

18-266Hz Test . TST jmd163 13 Moy 2021

Rev 9.5 @3 Jon 2026

1QEUL EMC 2021 Aug 26 B9:41:24
RF Emissions
g5 Order Number: 13718438
Client:Energous
Configuration EUT + Support Equipment
- Maode:BELE_lorst Cosze_ 18 - 26GHz
8 Tested by / SN:19498 ER
75 Peok Limit (dBul/m)
o
Y g5
>
5
> 55 Avg Limit (dBul/m)
E
~
3
g %
- 5]
- 3 2 3
-5
5
18 26.5
Freguency (GHz)
Rarge (6Hz) REW/BH Ref/Atin  Det/fvg Mode Sucep Pis {Supsitioce Lubel Ronge (6Hz) ] Reffittn  Det/fu flode Sueep Pls toupsiode Lokl
18-266Hz Tect.TST jndi63 13 Moy 2021 Rev 9.5 @3 Jon 202

VERTICAL
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VYN1810 MODEL: VN-1810

18 - 26GHz DATA

Marker Frequency Meter Det 18-26GHz Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Horn (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuV) (dBuV/m)
1 19.29861 70.61 Pk 33.2 -57.1 -9.5 37.21 - - 74 -36.79
2 21.791 70.55 Pk 33.7 -57.4 -9.5 37.35 - - 74 -36.65
3 24.92844 69.45 Pk 35.1 -55.5 -9.5 39.55 - - 74 -34.45
4 20.48389 69.92 Pk 33.5 -56.6 -9.5 37.32 - - 74 -36.68
5 22.01294 70.74 Pk 33.8 -57.7 -9.5 37.34 - - 74 -36.66
6 23.92355 70.14 Pk 34.6 -56.9 -9.5 38.34 - - 74 -35.66

Pk - Peak detector
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VN1810 MODEL: VN-1810

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Quasi-g:er\]I?UCted i (di':/\grage
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
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REPORT NO: 13710438-E2V2 DATE: 9/17/2021
FCC ID: 2ADNG-VYN1810 MODEL: VN-1810

LINE 1 RESULTS

| otk Frement, CA CE Roon 2021 Sep 2 B9:23:44
Conducted RFT Ualtage
Praject: 137108438
186 €1 ent Noms |Energous
EUT Config:iEUT + Support Equipment
oo Test Uslt/Freq:128 U / 68 H=z
92 T S e S Test By:19498 ER
78 - A S S SO SRS SO S S SO
O
2
O
E
- . 11
Fig1 - - ]
b‘\IJ\JﬂlL"JIIr\rm“j WW,% JI’\ ; | MW . M
WP Ak ARAAAA oM .
MY " TOPT RIS S i
l {
5 1 "" g ‘ 3@
Frequency (MHz)
Renge (Hiiz) R ReffAtin  Del/fvg Mode Sueep Fis  #aps/fode  Lobel Fange (Hiz) REW Ref/ftin  Del/fivg Hode Sueep Fia  #upsfod  Loel
1:.15-4 Okl -Gl) a@a Ip/Ca B /2. 25z 13,3k 1/WRIT ireL1
FCC15 CE Class B 158kHz-38MHz Stepping TST 38915 24 Feb 2816 Rev 9.5 B7 Jul 2824
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PREO018644 LC Cables TekBox Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L1 C1&C3dB Limiter Reading 15 Class B (dB) 15 Class B argin
(dBuv) TBFL1 dBuv QP Avg (dB)
Model 207
2 .15225 5.76 Ca 1 0 9.4 15.26 - - 55.88 -40.62
4 447 3.6 Ca 0 0 9.3 12.9 - - 46.93 -34.03
6 .85875 -3.95 Ca 0 1 9.3 5.45 - - 46 -40.55
8 1.6755 -2.09 Ca 0 1 9.3 7.31 - - 46 -38.69
10 13.56 5.37 Ca 1 .2 9.3 14.97 - - 50 -35.03
12 17.6325 9 Ca 0 .2 9.3 10.4 - - 50 -39.6
1 .15225 31.19 Qp 1 0 9.4 40.69 65.88 -25.19 - -
3 447 20.01 Qp 0 0 9.3 29.31 56.93 -27.62 - -
5 .85875 8.37 Qp 0 1 9.3 17.77 56 -38.23 - -
7 1.67325 16.83 Qp 0 1 9.3 26.23 56 -29.77 - -
9 13.56 15.19 Qp 1 .2 9.3 24.79 60 -35.21 - -
11 17.63025 18.82 Qp 0 .2 9.3 28.32 60 -31.68 - -
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: 13710438-E2V2

FCC ID: 2ADNG-VYN1810

DATE: 9/17/2021
MODEL: VN-1810

LINE 2 RESULTS

I,\‘_AI_\L Fremant, CA CE Room 2821 Sep 2 B9:23:44
26
Conducted RFT Ualtage
Praoject: 13710438
186 Cl ent Name  Energous
EUT Config:EUT + Support Equipment
Test Uslt/Freq:128 U / 68 Hz
92 Test By:19498 ER
78 0 S S 0 0 S S R s S i S S
M BTt
g \‘—*“_
= ‘\—-\
_ 5@ + T
® 38
15
=] 19
ay
??z i
B = P
: Al
8 CAZR
6‘
15 f Iz 3@
Frequency (MHz)
Renge (HHz) ] ReffAtin  Del/fug Mode Suesp Pls  #upsifade  Lotel Ronge CMHz) Rl Ref/Alin  Del/fvy Hode uesp s PupsiMods  Lokel
FCC15 CE Closs B 158kHz-38MHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 B7 Jul 2874
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PREO018644 LC Cables TekBox Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 612 C2&C3dB Limiter Reading 15Class B (dB) 15Class B argin
(dBuv) TBFL1 dBuv QP Avg (dB)
Model 207
14 .15225 6.09 Ca 0 0 9.4 15.49 - 55.88 -40.39
16 447 3.86 Ca 0 0 9.3 13.16 - 46.93 -33.77
18 .85875 -4.64 Ca 0 1 9.3 4.76 - 46 -41.24
20 1.6395 -2.19 Ca 0 1 9.3 7.21 - 46 -38.79
22 13.56 6.88 Ca 1 .2 9.3 16.48 - 50 -33.52
24 17.628 2.96 Ca 0 .2 9.3 12.46 - - 50 -37.54
13 .15225 31.56 Qp 0 0 9.4 40.96 65.88 24.92 - -
15 447 20.32 Qp 0 0 9.3 29.62 56.93 27.31 - -
17 .85875 8.14 Qp 0 1 9.3 17.54 56 38.46 - -
19 1.63725 17.89 Qp 0 1 9.3 27.29 56 -28.71 - -
21 13.56 16.94 Qp 1 .2 9.3 26.54 60 33.46 - -
23 17.628 21.43 Qp 0 .2 9.3 30.93 60 29.07 - -

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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