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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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: VN15
BRAND: ENERGOUS
SERIAL NUMBER: 100D (CONDUCTED); 1012 (RADIATED)

SAMPLE RECEIPT DATE: AUGUST 02, 2021

DATE TESTED: AUGUST 02, 2021 TO AUGUST 05, 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: 13947251-E2V3

FCC ID: 2ADNG-VN15

DATE: 10/8/2021

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.

i 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 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
ARRITEES éiE?D Lol eeliy Regii,(t:r(;tion
Number
O Building 1: 47173 Benicia Street, Fremont, CA 94538, USA uUso0104 2324A 208313
O Building 2: 47266 Benicia Street, Fremont, CA 94538, USA uso0104 22541 208313
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA uS0104 2324B 208313
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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 3.40 dB
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 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 + 0dB +10.1 dB+ 0 dB =46.6 dBuV

Page 8 of 46

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: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a stand-alone wireless charger with BLE that is mounted on a ceiling or wall. The
wireless charger transmits power via a frequency hopping signal between 916.5MHz to
918.1MHz and charges multiple receivers at a time.

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

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (MW)
2402 - 2480 BLE -3.54 0.44
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 EUT firmware installed during testing was 5.0.255.255 2054

The test utility software used during testing was 683_fem_sky66112_ bypass_antl
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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 wall or ceiling mounted device and it has one USB type C port for power only. The
fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation. Due to applicant is only able to exercise the commands
via a USB cable that connected to a laptop, therefore all final radiated and AC line emission
testing were performed with the EUT in Y orientation powered by laptop via USB cable.

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

BLE and WPT bands operate simultaneously, simultaneous operation results are documented
in UL document 13947251-E1 WPT report.
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Latitude
Laptop Dell E7470 3F94RC2 DoC
Laptop AC/DC adapter Dell LA65NM130 CN'O3NKWD'A7§(‘)‘38'38D'OF54' DoC
ETS- Not available
Faraday Cage LINDGREN  (Custom built) ECSB-001 DoC
/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 1 AC Mains to AC/DC
Adapter
2 DC 1 DC Un-shielded 15 AC/DC Adapter to
Laptop
3 USB 1 UART Un-shielded 1.5 EUT to Laptop
4 Antenna 1 SMA Un-shielded 0.1 To spectrum analyzer
I/O CABLES (RF RADIATED TEST/AC LINE CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 1
2 DC 1 DC Un-shielded 15 AC/DC Adapter to
Laptop
3 USB 1 USB Type C Un-shielded 1
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

TEST SETUP

The EUT was connected to the test laptop via USB cable. Test software exercised the EUT.

SETUP DIAGRAMS

Spectrum
Analyzer

Laptop

AC/DC Adapter

AC MAINS
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

TEST SETUP- RADIATED TEST / AC LINE CONDUCTED TEST

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

SETUP DIAGRAM

Radiated test

Faraday Cage Antenna/Amp

<

Radiated Test

o

3
— Spectrum Analyzer
Laptop
2
AC/DC Adapter .
1
1
AC MAINS

AC line conducted test

ﬂ

: I |

y ] Spectrum Analyzer
Laptop
2
AC/DC Adapter .
1 Conducted Test
AC MAINS
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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: 13947251-E2V3

FCC ID: 2ADNG-VN15

DATE: 10/8/2021

8. TEST AND MEASUREMENT EQUIPMENT

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

report:

Description
Antenna, Passive Loop
30Hz - 1IMHz
Antenna, Passive Loop
100KHz - 30MHz
Antenna, Horn 1-18GHz
Amplifier, 100MHz-18GHz
Antenna, Broadband Hybrid,
30MHz to 2GHz
Amplifier, 9KHz to 1GHz,
32dB
EMI TEST RECEIVER
Antenna, Horn 18 to
26.5GHz
Rf Amplifier, 18-26.5GHz,
60dB gain
Spectrum Analyzer, PSA,
3Hz to 26.5GHz
Power Meter, P-series
single channel
Power Sensor, P - series,
50MHz to 18GHz, Wideband

LISN

EMI TEST RECEIVER
Transient Limiter

Radiated Software

Antenna Port Software
AC Line Conducted
Software

TEST EQUIPMENT LIST

Manufacturer Model ID Num Cal Due Last Cal
ELECTRO METRICS EM-6871 SC-8015  05/24/2022 05/24/2021
ELECTRO METRICS EM-6872 SC-8014  05/24/2022 05/24/2021

ETS-Lindgren 3117 T863 08/31/2021 08/31/2020
AMPLICAL AMP0.1G18-47-20 PRE0197319 04/08/2022 04/08/2021
Sunol Sciences Corp. JB3 81560 09/24/2021 09/24/2020
SONOMA
INSTRUMENT 310 175953  01/21/2022 01/21/2021
Rohde & Schwarz ESW44 PRE0179367 02/21/2022 02/21/2021
ARA MWH-1826/B T447 09/24/2021  09/24/2020
AMPLICAL AMP18G26.5-60 171590  05/21/2022 05/21/2021
Keysight Tlrfgh”"'ogies E4440A T198 05/13/2022  05/13/2021
Keysight T"fghno'og'es N1911A T1272  01/21/2022 01/21/2021
Keysight Tlrfghno'og'es N1921A T1223 06/17/2022 06/17/2021
AC Line Conducted
Fischer Custom FCC-LISN-50/250-
Communications. Inc e 5 01480V PRE0186446 01/20/2022 01/20/2021
Rohde & Schwarz ESR T1436 02/19/2022 02/19/2021
COM-POWER LIT-930A PRE0213145 01/20/2022 01/20/2021
UL TEST SOFTWARE LIST
uL UL EMC Rev 9.5, Jan 03, 2020
uL UL RF Ver 2021.05.12
uL UL EMC Rev 9.5, 07 Jul 2020
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REPORT NO: 13947251-E2V3

FCC ID: 2ADNG-VN15

DATE: 10/8/2021

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10 Section 11.6 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE

ON TIME AND DUTY CYCLE RESULTS

Ref Level 107.00 dBpv

& Att
Input

1 AC
1 Zero Span

10dB ® SWT 1.7 ms

@ RBW 10 MHz

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 0.627 0.626 62.60 2.03 2.546
®
MultiView | Receiver  [i)| Spectrum (x| @

SGL

VBW 10 MHz

On__ Notch Off

Frequency 2.4400000 GHz

D3[1] 0.50 dB
100 dey F—677.301s
M1[1] 59.51 dBuV
90 depy 158.10 ps
80 depy
70 depy
50 depy g -
50 depy
40'depy
30 depy
20 depy
10 depy
CF 2.44 GHz 1001 pts 170.0 ps/ |
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
i | 158.1 ps 59.51 dBpV
D2 M1 1 392.7 ps 0.63 dB
D3 M1 1 627.3 ps 0.50 dB

i

T ot

22:50:07 02.08.2021

DUTY CYCLE BLE

A 02.08.2021
22:50:06

Ref Leveal
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

9.2.

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2402 1.043
Middle 2440 1.044
High 2480 1.037
% Agilent 15:88:45 Aug 5, 2021 L Measure 5 Agilent 15:12:38 Aug 5, 2021 L Measure
| ] |
Ch Freq  2.482 CHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power!| Channel Power
AP2621.5.12,19498ER, AP2821.5.12,19498ER,
Ref 26 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
Peak ‘ Occupied BH #Peak I Occupied BH
Log | Log |
19 ! 10 '
dB/ L3 dB/ <
0ffst > < ACP| | Jogsse > < ACP
10.4 10.4 Rkl N
dB dB I
Multi Carrier, } Multi Carrier
Center 2.402 608 GHz Span 3 MHz Power Center 2.440 080 GHz Span 3 MHz Power
#Res BH 18 kHz #YBH 51 kHz #Sweep 100 ms (1601 pts) #Res BH 18 kHz #WBH 51 kHz #Sweep 100 ms (1001 pts)

- - - - Power Stat - - - » Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 1 CCDF| Occupied Bandwidth Occ BH % Pwr  99.00 & CCDF
1.0430 MHz ®x dB -26.99 dB 1.0440 MHz x B -26.00 dB
Transmit Freq Error  -19.981 kHz Pofg Transmit Freq Error  -19.580 kHz 1H0{g
% dB Bandwidth 1.259 MHz o % dB Bandwidth 1.297 MHz i

| |
% Agilent 15:16:13 Aug 5, 2621 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Pover
AP2021.5.12,19498ER,
Ref 26 dBm #Atten 30 dB
#Peak Occupied BH
Log
18
dB/ & bl
ffst Y < ACP
19.4
dB
Multi Carrier
Center 2.430 000 CHz Span 3 Mz Power
#Res BH 18 kHz #VBH 51 kHz #Sweep 100 ms (1001 pts)

- - = = Power Stat
Occupied Bandwidth Oce BH % PWr  99.00 ¥ CCDF
1.8375 MHz X dB -26.00 dB
Transmit Freq Error  -18.460 kHz lﬂofrg
¥ dB Banduidth 1.269 MHz v

|
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MH2z) (MHz) (MHz)
Low 2402 0.657 0.5
Middle 2440 0.630 0.5
High 2480 0.666 0.5
% Agilent 15:08:14 Aug 5, 2621 L Measure 3 Agilent 15:12:16 Aug 5, 2621 L Measure
AP2021.5.12,19498ER, a Mkrl 657 kHz| AP2021.5.12,19498ER, a Mkrl 638 kHz|
Ref 36 dBm #ftten 40 dB B.661 dB Meas Off| Ref 38 dBm #Atten 40 dB -0.281 dB Meas Off
#Peak ] #Peak
Log | Log
14 19
4B/ Channel Power| 1B/ Channel Power
0ffst Offst
14.4 10.4
dB Occupied BH s Occupied BH
D‘ 1R D| iR 1
aé@.ﬁ aé@ ]
1 m
4RV ACP \PAv ACP
28 28
ML 52 Hulti Carrier, ML 52 Multi Carrier
93 FS Power 53 FS Power
AA AR
f;%k Power Stat f;%k Power Stat
i ceof| | i CCOF
Center 2.002 008 GHz Span 3 Mz 1”‘0’{3 Center 2.440 000 GHz Span 3 Mz 1"‘0’{‘3
#Res BH 166 kHz #UBW 308 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #VBH 306 kHz Sweep 1 ms (1801 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 15:15:43 Aug 5, 2021 L Measure
AP2021.5.12,19498ER, a Ml 666 kHz|
Ref 36 dBm #Atten 48 dB -0.393 dB Meas Off
#Peak
Log
14
1B/ Channel Power
Offst
10.4
k= Occupied BH
o]} 1R
aélﬁ
m
\PAv ACP
]
ML 52 Multi Carrier
53 FS Power,
AR
g(%k Power Stat
- CCOF
Center 2.456 008 GHz Span 3 Mz hore
#Res BH 100 kHz #YBH 308 kHz Sweep 1 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 13947251-E2V3

FCC ID: 2ADNG-VN15

DATE: 10/8/2021

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 peak power sensor. Peak output power
was read directly from power meter.

RESULTS

Tested By: 19498 ER

Date: 8/5/2021
Channel Frequency Peak Power Limit Margin

Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 -3.54 30 -33.540
Middle 2440 -3.67 30 -33.670
High 2480 -3.85 30 -33.850
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

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: 8/5/2021
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -4.31
Middle 2440 -4.44
High 2480 -4.59
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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 -19.283 8 -27.28
Middle 2440 -19.396 8 -27.40
High 2480 -19.309 8 -27.31
# Agilent 15:09:34 Aug 5, 2021 L Measure ¢ Agilent 15:13:26 Pug 5, 2821 L Measure
APZ021.5.12,19498EF, Mkl 2,461 945 GHz NP2021.5.12,19458ER, Mkl 2.439 872 Gz
Ref 38 dBm #Atten 40 4B -19.283 dBm Meas Off Ref 30 dBm #Atten 40 dB -19.396 dBm Meas Off
+Peak | #Peak
Log | Log
14 18
4B/ Channel Power| 1B/ Channel Power
0ffst Offst
10.4 10.4
dB Occupied BH dB Occupied B
[ul} Dl
it : bt :
ul & i <
e ACP ¢Prva ACP
160 100
ML 52 Multi Carrier Ml 52 Multi Carrier
e Power 53 FS Power
AR an
g%k T Power Stat g?@k Power Stat
Siro ‘ CEOF| | Jup ! CCDF
Center 2.002 060 GHz Span 2 Mz 1”‘0’{3 Conter 2.440 000 GHz Span 2 Mz 1"‘;{2
#Res BH 3 kHz #UBH 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
3% Agilent 15:17:67 Aug 5. 2021 L Measure
AP2021.5.12,19498ER, Mkrl 2.479 950 GHz
Ref 30 dBm #Atten 40 dB -19.389 dBm Meas Off
#Peak
Log
14
1B/ Channel Power
Offst
19.4
k= Occupied BH
Dl
: :
m &
‘PR ACP
189
ML 52 Hulti Carrier
93 FS Power
AR
f;éiak Wl Power Stat
v CCOF
Center 2.056 008 GHz Span 2 Mz 1”‘0’{3
#Res BH 3 kHz #UBH 3.1 kHz  Sweep 212.3 ms (1601 pts)
|
HIGH CHANNEL
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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 46

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: 13947251-E2V3

FCC ID: 2ADNG-VN15

DATE: 10/8/2021

& Agilent 15:18:11 Aug 5, 2621 L Measure 3¢ Agilent 15:11:67 Aug 5, 2621 L Measure
AP2021.5.12,19498ER, Mikrl 2.4081 98 GHzZ| AP2021.5.12,19498ER, Mkrd 16.213 GHz|
Ref 38 dBm #Atten 40 dB —4.78 dBm Meas Off Ref 30 dBm #Atten 40 dB —33.825 dBm Meas Off
#Peak #Peak
Log Log
I Channel P I Channel P
B/ annel Power| B/ i annel Power
0ffst Offst
10.4 10.4
B Occupied BH B . Occupied BH
DI 2 DI 2 3 hd
—-24.7 -24.7 A S R
dBm dBm |
4Phvg ACP "PHVQI ACP
Center 2.400 00 GHz Span 16 MHz . . Start 30 MHz Stop 26,008 GHz . .
#Res BH 100 kHz WUBH 300 kHz Sweep L ms CLOBL iy || TN c;;:;g WRes BH 100 kHz WBH 300 kb2 Sweep 2452 & (8192 pio) || TN c:;::::
Marker  Trace Type N fixis Amplitude Marker  Trace Type W Axis Auplitude
1 (e8] Freg 2.481 98 GHz -4.70 dBm 1 [& 5] Freg 2.482 GHz —-6.66 dBn
2 4 F 2,460 0@ GH 40,35 dB 2 as F 4.804 GH 41,65 dB
3 (5] F:; 2.3498 88 EH; -39.78 dE'l: PDWerc%tDal‘E 3 1 F:zg 7.286 EH; -41.14 dE’rx PowercsctDQFt
4 1 Freq 16.213 GHz -33.83 dBm
More More
1 of 2 1 of 2
| |
- Agilent 15:13:57 Aug 5, 2021 L Measure & Agilent 15:14:53 Aug 5, 2021 L Measure
AP2621.5.12,194398ER, Mkrl 2.448 22 GHz AP2021.5.12,19498ER, Mkrd  25.956 GHz
Ref 38 dBm #Atten 40 dB —4.85 dBm Meas Off| Ref 38 dBm #Atten 40 dB —34.647 dBm Meas Off|
+Peak | #Peak
Log | Log
16 16
4B/ IChannel Power| M A Channel Power
Offst Offst
16.4 106.4
dB > Occupied BH dB Occupied B
] ] A
—24.9 —24.9 AT 3
dBm dBm
4PRvo ACP \PAv ACP
Ml 521 : : Start 30 MHz Stop 26,000 GHz : :
53 re Hulti c;;u:'f WRes BH 108 kHz WUBH 300 kHz  Swesp 2482 5 (5190 pusy || MIE C;';:::ﬁ
AA Marker  Trace Type W Axis Auplitude
£ O T e e
50k Power Stat 3 ) Freq 7320 Gita ZaL3% Power Stat
Swp CCDF 1 ) F?EE 25356 G 3485 din CCDF
Center 2.048 06 GHz Span 16 MHz 1”‘0’{3 1"‘;{2
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
Agilent 15:17:41 Aug 5, 2021 L Measure 4 Agilent 15:18:33 Aug 5, 2821 L Measure
AP2021.5.12,19498ER, Mkrl 2.488 22 GHz| AP2021.5.12,19498ER, Mkrd  24.957 GHz|
Ref 38 dBm #Atten 40 dB —4.99 dBm Meas Off Ref 30 dBm #Atten 40 dB —-33.933 dBm Meas Off
#Peak #Peak
Log Log
b4 Channel P L0 Channel P
4B/ 1 annel Power B 1 annel Power
0ffst Offst
10.4 10.4
dB Occupied BH 48 4 Occupied BH
Dl 2 o]} 2 3 (2
-25.8 -25.8 R .
dBm dBm !
4PRvg ACP \PAv } ACP
Center 2.433 56 GHz Span 10 MHz : " Start 38 MHz Stop 26.800 GHz : "
#Res BH 100 kHz WUBH 300 kHz Swoep L s (1001 prs) || MUITCICIOTY g et 1n e BN 300 iz Swesp 2452 5 (3152 pro) || MM CArTIEF
Marker  Trace Type ¥ iz Fnplitude Marker  Trace Type % Rxis Fuplitude
1 1 Freg 2.488 22 GHz -4.93 dBm 1 &5 Freg 2.488 GH=z -£.88 dBm
2 1y F 2.487 BB GH; -41.62 dB 2 [&5] Fi 4.968 GH: -41.59 dB
3 [&¥] F:Z; 2.483 58 EH; -44.89 dEx Powerc%tna; 2 [&8] F:z: 7.448 EH: -48.68 dB: Powercsct[]aFt
4 ) Freq 24957 GHz -22.93 dBn
More More
1of 2 1of2

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13947251-E2V3

FCC ID: 2ADNG-VN15

DATE: 10/8/2021

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uv/im)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: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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.

NOTE: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as reported in the table), using the
free space impedance of 377 Ohms. For example the measurement at frequency X kHz
resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

10.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12,:UL Fremont - Chamber K 2021 Aug 3 143828
Restricted Bandedge
115 : i Project Number:13947251
""" : : Client:Energous
‘ i Config:EUT + Suppart Equipment
- Mode: ELE_1Mbps_c482
LS e Tested by: 19498 ER
D5 eeereeeeereeeeeeeeeeeeee e eeeeesssssssmmee et essssssas s esssaaa e
BB eeerereeerreeeeeeeeeee e et
&
> —
S S
@0
T
o
) B eeeeeeemeereeeeeeeeeee et
= Average Limit CdBull/m)
55 i
e T I " TR TR Py 1o
" " 'u L ‘u|rm '“““"T..“m' e ' o "
45 ‘ ‘ | ey
i 2
350 eenensnereeb I
2. 31 18.5MH=/ 2.415
Frequency (GHz)
enge (GFz) FE/EN Ref/fitn  Del/fug Hooe Susep Pte  Fwpe/tode  Position Fange (Ghe) FEIVEN Ref/Attn  Det/fvg Fods Susep Pt Fupa/liode  FPosition
23R4S MGG NOAI8 FER/Pur AvgRND)  Sesecthc) 91 HAH 3 degs TBenH| 22012415 WMCAEUH G AERFie ARG Oeec(uto 01 18T 155 dege H
Low CH BE - H.TST 38915 28 Dec 2815
Marker Frequency Meter Det AF 7863 Amp/ChI/FItr/Pad DC Corr (dB) | Corrected Average Limit Margin Peak Limit PK Azmuth | Height Polarity
(GH2) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.38999 53.39 Pk 324 -34.4 0 51.39 74 -22.61 355 328 H
2 *2.38924 54.75 Pk 324 -34.4 0 52.75 - - 74 -21.25 355 328 H
3 *2.38999 40.56 RMS 324 -34.4 2.03 40.59 54 -13.41 - - 355 328 H
4 *2.35116 41.86 RMS 32.3 -34.6 2.03 41.59 54 -12.41 355 328 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

VERTICAL RESULT

12,:UL Fremont - Chamker K 2021 Aug 3 14:23:18
Restricted Bandedge
15 Project Number:13947251
"""""" Client:Energous
Config:EUT + Support Egquipment
- Mode: ELE_1Mbps_c482
185 ‘ Tested by: 19498 ER
L R S :
85 SSESTRSSURSSSSE SOVSSSNSSSSROR: NUSSSRRRI WSS NSS! SON SO
E ;
S P E i
S S
@ ' '
3 | ;
o | \
: : \
65 O S : F LS
| | N\
55 Average:Limit Bul/m) ] W/f \M
bbb W TRPPRTR T IPTP LN " i bbbl “W
A5 i St SO ; SSNSUSRUSUONO JUPUROUURPURURUPPOS SRUUPVRURUUTVRVRUIRS SRV | BRSSO | ] RO
4
o |
&
35 S | S I S A SN S S S
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Fange (Gfz] UK Ref/Attn Dst/fvg Mook Sumez Fix  Vaps/fode Fozition Rangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #apaificde Fosition
Low CH BE - U.TST 38915 28 Dec 2815
Marker Frequency Meter Det AFT863 Amp/CHI/FItr/Pad DC Corr (dB) | Corrected Average Limit Margin Peak Limit PK Azimuth | Heignt Polarity
(GH2) Reading (dB/m) (B) Reading (dBuV/m) (dB) (dBuVim) Margin (Degs) (cm)
(dBuv) (dBuV/m) (@8)
1 *2.38999 52.53 Pk 32.4 -34.4 0 50.53 74 -23.47 330 183 \
2 *2.3896 53.91 Pk 324 -34.4 0 51.91 - - 74 -22.09 330 183 Vv
3 *2.38999 40.03 RMS 324 -34.4 2.03 40.06 54 -13.94 - - 330 183 4
4 *2.36694 41.89 RMS 324 -34.5 2.03 41.82 54 -12.18 330 183 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IE:UL Frement - Chamber K 2821 Aug 3 15:16:68
. i : Restricted Bondedge
3 } Project Number: | 3347251
118 i [ i Client:Energous
| : : Config:EUT + Support Equipment
i i i Mods ELE_1Mbps_2488
185 ; r—— ; Tested by: 19498 ER
95 - i — :

CdBul/m)

35
2.46 18. 3MHz/ 2.563
Freguency (GHz)
Fange (6] FEUARK Ref it Del/fug Mooe Sueep Fle Toupsitode Fomition Fange (Glt) FEFUEN Ref/Attn Dot/ Fods Saeep Pis  Fups/liode FPosition
12462563 GG/ NDAB  FEK/Par fugRD)  Sesecthuto) 3081 HAH Sdegs 4 call | 22,667 MCGE)N AR AR AgRE)  Oesectut) W91 BT 5 degs H
{igh CH BE- H.TST 36915 28 Dec 2815
Marker Frequency Meter Det AF 7863 AmpICDIFItr/Pad DC Corr (dB) | Corrected | Average Limit Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuvim) Margin (Degs) (em)
(dBuv) (dBuV/m) (8)
1 *2.48351 66.91 Pk 32.5 -34 0 65.41 74 -8.59 5 264 H
2 *2.48359 67.02 Pk 32.5 -34 0 65.52 - - 74 -8.48 5 264 H
3 *2.48351 40.44 RMS 32.5 -34 2.03 40.97 54 -13.03 - - 5 264 H
4 *2.48377 44.79 RMS 32.5 -34 2.03 45.32 54 -8.68 5 264 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

VERTICAL RESULT

12,:UL Fremont - Chamber K 2021 Aug 3 15:89:683
Restricted Bandedge
15 Project Number:13947251
"""""" Client:Energous
Config:EUT + Support Equipment
- Mode  BLE_1Mbps_248B
183 Tested by: 19498 ER
L e R S
L O 0 0O SOt 00O OO OO OO0 OO SO SOOI SO
& -
S I
BT R S | SRS s S
0
il
™
£5--- i D i i M il - A e -i L)
A e Limit (dBullim)
55 f
55 M
‘M' W :J‘:l‘ll- Moy PP TR ROPRPTY AR ik ek Al
45}... ......................... ESS— 0 U000 OSSOSO S O000 OSSN OOPU R SO
35 S | S I S A SN S S S
2. 46 18, 3MH=z/ 2. 563
Frequency (GHz)
Fenge (G2 UK Ref/Attn Dst/fvg Mook Sumez Pts  Fps/fode FPoaition Ranga (GHz) FEUVE Ref/fittn  Dat/fvg Mods Susep Ptz taga/fode Fosition
{igh CH BE - U.TST 38915 28 Dec 2015
Marker Frequency Meter Det AF 1863 AmPpICDI/FItr/Pad DC Corr (dB) | Corrected Average Limit Margin Peak Limit PK Azimuth | Height | Polarity
(GH2) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuVim) Margin (Degs) (cm)
(dBuv) (dBuV/m) (8)
1 *2.48351 67.06 Pk 32.5 -34 0 65.56 - - 74 -8.44 332 177 \
2 *2.48367 67.18 Pk 325 -34 0 65.68 - - 74 -8.32 332 177 \
3 *2.48351 40.39 RMS 325 -34 2.03 40.92 54 -13.08 - - 332 177 \
4 *2.48418 46.1 RMS 325 -34 2.03 46.63 54 -7.37 332 177 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 10/8/2021

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

IWrUL Fremont - Chomber K 2021 Aug 3 14:34:14
‘ Rodiated Emissions 3-Meters
Project Numker:1394725
12 06 S S £l ant - Erergous
Config EUT + Support Equipment
Mode :BLE_1Mkps_24@82
95 | Tested by! 19498 ER
o e B e e s
Pe Limit C(dBu
75
£
=
e 3 e e ;e i e L il s T e, R i iiiiL
@
o
¥ fuvg Limit (dBul/m
o] E—— .
S
5]
SR ™ "
i
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
-3 MG/ TT/IB  FES/Par Pug(HS)  [B3msec(futo) 3801 WA Eldegs H 3318 NCEBVMk GUD PEMPar AegR) | dsectuto) 1B MM B-T60decs H
FCC Part15C 2.4GHz RSE.TST 12746 22 Apr 2821
IWrUL Fremont - Chomber K 2021 Aug 3 14:34:14
‘ Rodiated Emissions 3-Meters
% Praject Mumker: 13347251
12 06 S S £l ant - Erergous
Config EUT + Support Equipment
Mode :BLE_1Mkps_24@82
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
¥ fvg Limit CdBul/m
o] E—— .
3
45 2
5 g
35l 2 i
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 Part156C 2 4GHz RSE TST 12746 22 Apr 2621

VERTICAL
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

RADIATED EMISSIONS

Marker Frequency Meter Det AF 7863 Amp/CbI/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 *1.46968 30.16 PK2 28.1 -12.9 0 45.36 - - 74 -28.64 262 263 H
*1.47193 18.69 MAv1 28.1 -12.9 2.03 35.92 54 -18.08 - - 262 263 H
2 *1.59164 29.48 PK2 28.1 -12.6 0 44.98 - - 74 -29.02 233 122 Vv
*1.59157 18.24 MAv1 28.1 -12.6 2.03 35.77 54 -18.23 - - 233 122 Vv
3 *2.72842 3151 PK2 325 -10.4 0 53.61 - - 74 -20.39 281 198 Vv
*2.72796 19.99 MAv1 325 -10.4 2.03 44.12 54 -9.88 - - 281 198 Vv
4 *3.6616 50.02 PK2 33.4 -40.7 0 42.72 - - 74 -31.28 203 181 H
*3.66182 38.37 MAv1 33.4 -40.7 2.03 33.1 54 -20.9 - - 203 181 H
5 *11.39299 45.86 PK2 38.1 -34.9 0 49.06 - - 74 -24.94 104 237 H
*11.3867 34.44 MAv1 38.1 -35 2.03 39.57 54 -14.43 - - 104 237 H
6 *4.91523 49.41 PK2 34.4 -40 0 43.81 - - 74 -30.19 225 239 i
*4.91246 37.73 MAv1 34.4 -40 2.03 34.16 54 -19.84 - - 225 239 i

* - 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: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

MID CHANNEL RESULTS

IW“UL Fremont - Chomber K 2821 Aug 3 13:46:48
Rodiated Emissions 3-Meters
Project Number:1394725
183 |Client:Energous
Config EUT + Support Equipment
Mode :ELE_1Mops_244B
Do To ct o d LD 19498 ER
85
Pea mit B n
75} e
®
<
2 65
@
o
= fvg Limit CdBuU/m)
] e,
45| [
35M [V MW
25|
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 3 13:46:48
‘ Rodiated Emissions 3-Meters
Project Number:1394725
12 06 S S £l ant - Erergous
Config EUT + Support Equipment
Mode :BLE_1Mops_2448
95 {Tested by! 19498 ER
G|
Peak Limit 1B
75
E
>
R L M e A ., A ., e Bl I li - i ;s .
o
o
¥ Gug Limit CoBul/m)
o] e OO
a5
: 4
P 5
(2] PR, 2
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

VERTICAL

Page 32 of 46

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: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

RADIATED EMISSIONS

Marker Frequency Meter Det AF 1863 AmPp/CbIFitr/ 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 2.04224 18.14 PK2 313 -11.7 0 37.74 266 241 H
4 1.83018 29.97 PK2 30.6 -12.2 0 48.37 - - 283 132 \
2 *4.11496 50.8 PK2 33.7 -41 0 43.5 - - 74 -30.5 244 270 H
*4.11777 39.11 MAv1 33.7 -41.1 2.03 33.74 54 -20.26 - - 244 270 H
3 *10.62272 47.28 PK2 38 -35.5 0 49.78 - - 74 -24.22 341 362 H
*10.62161 35.77 MAv1 38 -35.5 2.03 40.3 54 -13.7 - - 341 362 H
5 *7.57047 46.81 PK2 36.1 -37.2 0 45.71 - - 74 -28.29 299 231 \4
*7.56823 35.14 MAv1 36.1 -37.2 2.03 36.07 54 -17.93 - - 299 231 \4
6 *11.22738 45.01 PK2 37.9 -34.6 0 48.31 - - 74 -25.69 34 294 \4
*11.22986 34.12 MAv1 37.9 -34.6 2.03 39.45 54 -14.55 - - 34 294 \4

* - 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: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

HIGH CHANNEL RESULTS

IW“UL Fremont - Chomber K 2021 Aug 3 15:18:57
Rodiated Emissions 3-Meters
Project Numker:1394725
183 |Client:Energous
Config EUT + Support Equipment
Mode :BLE_1Mops_2488
DA To ct o d LD 19498 ER
85
Pegl mit CdB n
75} e
®
<
2 65
@
o
= fvg Limit CdBuU/m)
] e,
D g
35M :*-T..,..‘“w‘““' s
il A ]
25|
1 ‘ ) ‘ ) ) ‘ L 8
Fregquency (GHz)
P I L S Y RN
FCC Part15C 2.4GHz RSE.TST 12746 22 Apr 2821
IWRUL Fremont - Chomber K 2021 Aug 3 15:18:57
‘ Rodiated Emissions 3-Meters
Project Numker:1394725
12 06 S S £l ant - Erergous
Config EUT + Support Equipment
Mode :BLE_1Mops_2488
95 {Tested by! 19498 ER
G|
Peak Limit 1B
75
E
>
R L O L i L B é- L &AL B e i
o
o
o Aug Limit (eBul/m)
55} B
45
2 6
| A Tl 2 me)
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

VERTICAL
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

RADIATED EMISSIONS

Marker Frequency Meter Det AF 7863 Amp/CbI/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 1.82631 30.13 PK2 30.5 -12.2 0 48.43 - - 44 165 H
2 *1.54722 29.66 PK2 27.9 -12.7 0 44.86 - - 74 -29.14 314 361 \
*1.54739 18.2 MAv1 27.9 -12.7 2.03 35.43 54 -18.57 - - 314 361 Vv
4 9.7367 45.91 PK2 37 -35.7 0 47.21 - - - - 107 110 H
3 *5.08086 48.55 PK2 34.4 -39.6 0 43.35 - - 74 -30.65 204 170 H
*5.07848 37.03 MAv1 34.4 -39.6 2.03 33.86 54 -20.14 - - 204 170 H
6 6.72675 47.26 PK2 36 -37.7 0 45.56 - - - - 273 324 Vv
5 *4.22889 49.92 PK2 33.6 -40.9 0 42.62 - - 74 -31.38 326 135 Vv
*4.23051 38.39 MAv1 33.6 -40.9 2.03 33.12 54 -20.88 - - 326 135 Vv

* - 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: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

10.3.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

1_)la\_IL Fremant - Chomber K 2821 Aug 5 I1:4@:25
RF Emizsion=
g ?:r‘o_,ecl,jl:::i:“ﬁl 3947251
T + Support Equipment
_Below 3BMHz
=Ll Tested by:19498 ER
78 Peak Linit
581
2 T
3 3B} e foeebe ; =
©
E
18
=18
i |
— ol
30 4 ﬁ le
T
S| fﬁmh
i
] ‘ BE] B
Frequency C(MHz)
Fonge (Hiz) [ Bef/Ritn  Dot/fvg Mok Sucep Plo Hwps/Mode  Position Rarge (HHc) FEUUR Ref/ftkn Dot /fvg Mods Suecp Plo Fupo/fids Position
1:.609-,15 20 -6aR)/1k 81/ FEFK/Pur FvglRiS) 7 futo) 16k WA g
49 -6 /0 4748 PEA/Par FuglFAS]  ZTnaec(uto) 2Tk WAKH 8-36Bdegs Ti4-1.785 ] PER/Pur fug(RIS)  doec feh - 36Dz
Sel-pdf) /3§17 FEFK/Pur ing(RHS) [ 4-3obdeqs 8:1.705-3 &1/ FERC/Pur fvg(RMS)  Baec ok Wl 8- 168
CC 15.209 Below 3@MH=z TST w4337 29 Jul 2621
Below 30MHz Data
Marker Frequency Meter Det Loop Antenna | Amp/Cbl (dB) Dist Corr 300m Corrected Peak Limit PK Margin Avg Limit Margin Azimuth
(MHz) Reading (E ACF) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs)
(dBuv) (dBuVv/m)
1 .01221 23.42 Pk 60.1 -31.5 -80 -27.98 65.85 -93.83 45.85 -73.83 0-360
2 .25427 12.26 Pk 56.2 -32.2 -80 -43.74 39.51 -83.25 19.51 -63.25 0-360
4 .00914 21.12 Pk 61.3 -31.3 -80 -28.88 68.36 -97.24 48.36 -77.24 0-360
5 .26384 13.3 Pk 56.2 -32.2 -80 -42.7 39.19 -81.89 19.19 -61.89 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (E Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading ACF) (dB) (dB) 40Log Reading (dBuVv/m) (dB) (Degs)
(dBuVv) (dBuV/m)
3 .86197 27.94 Pk 56.2 -32.2 -40 11.94 28.91 -16.97 0-360
6 .86024 28.57 Pk 56.2 -32.2 -40 12.57 28.93 -16.36 0-360
7 1.43657 16.66 Pk 44.4 -32.1 -40 -11.04 24.48 -35.52 0-360
8 13.86809 17.23 Pk 33.8 -31.8 -40 -20.77 29.5 -50.27 0-360
9 1.38667 16.09 Pk 44.7 -32.1 -40 -11.31 24.79 -36.1 0-360
10 21.96389 18.01 Pk 33.7 -31.6 -40 -19.89 29.5 -49.39 0-360

Pk - Peak detector
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

10.4. WORST CASE BELOW 1 GHZ

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

grUL Fremont - Chamber K 2021 fug 3 16:13:22
‘ i |Rodiated Emissions - 3 Meters
i |Project Nunker:13347251
83} “ilClient Energous
i Config:EUT + Support Equipment
_ i |Mode :BLE Worst Case
75) i{ Tested by: 19498 ER
55 =
E
3
3 4Dl gPR L T CAB T o=
o
o

38 189 1888
Frequency (MHz)
Rene (WHz) PR ReF/fdtn  Cot/fivg Mods Saen Pis W5pa/Mode  Foaikion Ferge O2) BB Faf ikt Out/fvg Hode 5 s Vspaiose Fonition
1.35-200 126 (~6)/ 1N ETHEM W:K:,:gpnr'u\d:( WE-EJW: 4&']3 H::- }]B:lnegak 3: 201600 120 (-68)/ 1N “'--\;“ :E;meﬂ—-l‘ld!n sm-m Bae :’EC: E-]E;deasﬂ
FCC Part156C 38-1AEBMHz TST 30915 15 Jul 2614
quL Fremont - Chomber K 2021 Aug 3 16:13:22
Rodiated Emissions - 3 Meters
Project Number:1394725
s L] TSSO SSPSSPSSSSSSSSS- OSSR SNRSSRS SHIOUMS S SPOSOEE SOOI Ol et Energous
Config:EUT + Support Equipment
e Mode :BLE Worst Case
/2 Tested by! 19498 ER
55t
55
=
=
3 A5l oPk trmit By
@
-
5} S
4
Q
25|, i
J | h%
b, i 'wllq
. Ll o, YV {ITTEI
15 W i
36 189 1888
Frequency (MHz)
Renge (WHz) [ ReF/fdtn  Cot/fivg Mods Suenp Pia W5paMode  Foaition “Range 02 BB Fef/fttn Dot/iug ode Suenp s Vspaiose Foaition
FCC Part156C 38-1AEBMHz TST 30915 15 Jul 2614

VERTICAL
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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)
1 83.7339 44.23 Pk 135 -31.1 26.63 40 -13.37 0-360 393 H
2 *133.3442 41.05 Pk 19.7 -30.7 30.05 43.52 -13.47 0-360 197 H
4 46.339 37.97 Qp 16.1 -31.4 22.67 40 -17.33 100 99 \
5 89.5579 48.92 Pk 13.6 -31 31.52 43.52 -12 0-360 100 \%
6 102.4813 40.53 Pk 16.9 -30.9 26.53 43.52 -16.99 0-360 100 \%
3 363.9213 36.39 Pk 21.4 -29.6 28.19 46.02 -17.83 0-360 100 H

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

10.5.

WORST CASE 18-26 GHZ

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

1QEUL EMC 2021 Aug 5  B9:85:05
RF Emissions
= Order Number: 13347251
E Client:Energous
Configuration:EUT + Support Equipment
Mode:BLE_Worst Case
85 Tested by / SN: 19438 ER
75 Peok Limit (dBul/m)
E
2
5 65
N
5 55, Avg Linit (dBuv/m)
G
3
e
3

25

=

Frequency (GHz)

26 .5

Range (6Hz) RBU/BY Ref/fttn  Det/fvg Mode
1:18-26.5

=P
MC-IB /M 832 PEAK/LOgPur-Ml e Insec(hutc) 9881 MAXH Hor I zontal

Sues Pis  4Sups/Mode  Lobel Range (GHz) RBU/VBY Ref/Attn  Det/fivg Mode Sueep

Pts  #Sups/Mode  Label

18-266Hz Test . TST jmd163 13 Moy 2021

Rev 9.5 @3 Jon 2026

1QEUL EMC 2821 Aug 5 B9:085: 85
RF Emissions
g5 Order Number: 13347251
Client:Energous
Configuration:EUT + Support Equipment
Made:BELE_llorst Caose
85 Tested by / SN:19438 ER
75 Peok Limit (dBul/m)
o
Y g5
-
5
> Avg Limit (dBul/m)
5'7\
=
~
>
g 45
350l 2 B
-5
5
18 26 .5
Freguency (GHz)
Rorge (Gitz) REU/VEL! Ref/Atin  Det/ivg Hods Sucep Pls tSups/ode Lobel Runge (6Hz) RO/ Ref/Atin  Det/fug Hode Sueep Plo  Hupo/tade Label
|8-266H Tect . TST jndi63 |3 Moy 2621 Rev 8.5 @3 Jon 202
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

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 (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVv/m)
1 18.35983 69.82 Pk 32.6 -59.3 -9.5 33.62 - - 74 -40.38
2 20.76155 68.13 Pk 33.4 -56.8 -9.5 35.23 - - 74 -38.77
3 24.15872 69.03 Pk 34.6 -57.1 9.5 37.03 - - 74 -36.97
4 18.34567 70.83 Pk 32.7 -59.4 9.5 34.63 - - 74 -39.37
5 19.70755 68.18 Pk 33.3 -56.6 -9.5 35.38 - - 74 -38.62
6 20.805 69.14 Pk 33.6 -57 -9.5 36.24 - - 74 -37.76

Pk - Peak detector
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHZz) Quasi-p():eoarll(dUCted llnil (dB:\\//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: 13947251-E2V3
FCC ID: 2ADNG-VN15

DATE: 10/8/2021

LINE 1 RESULTS

I,)nJL Fremont, CA CE Room 2021 Aug 5 13:5@:59
Conducted RFI Uoltage
Project: 13947251
186} Client Mame:Energous
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / BBHz
92 Test By:19498 ER
78

dBul) Line-L1

: '] ]

o |
|

22
-6
15 i 1B 38
Frequency (MHz)

fange (HHz) Rl Refffitin  Det/fg flode Surep Pis  Faps/fads  Lobel Fonge (HHE) O Fiffitin  Det/vg Hode = Pt Bupltode  Lael

10153 -6k 21 1 Bihs/2 Stz 133 IARIT  Lire-Ld
FCC1S CE Closs B 158kHz-33NHz Stepping. TST 38915 24 Feb 2816 fev 9.5 87 Jul 2828

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PRE018644 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 .159 29.09 Ca 1 0 9.4 38.59 - 55.52 -16.93
4 .2355 19.82 Ca 0 0 9.3 29.12 - 52.25 -23.13
6 31425 14.81 Ca 0 0 9.3 24.11 - 49.86 -25.75
8 1.779 12.94 Ca 0 .1 9.3 22.34 - 46 -23.66
10 3.55088 13.64 Ca 0 1 9.3 23.04 - 46 -22.96
12 5.66475 10.55 Ca 0 1 9.3 19.95 - - 50 -30.05
1 15675 43.63 Qp .1 0 9.4 53.13 65.63 -12.5 - -
3 23325 32.52 Qp 0 0 9.3 41.82 62.33 -20.51 - -
5 .312 26.48 Qp 0 0 9.3 35.78 59.92 -24.14 - -
7 1.80825 24.26 Qp 0 1 9.3 33.66 56 -22.34 - -
9 3.50475 23.81 Qp 0 1 9.3 33.21 56 -22.79 - -
11 5.6715 18.53 Qp 0 .1 9.3 27.93 60 -32.07 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 13947251-E2V3 DATE: 10/8/2021
FCC ID: 2ADNG-VN15

LINE 2 RESULTS

I’)nJL Fremont, CA CE Room 2021 Aug 5 13:5@:59
I I I Conducted RFI Uoltage
_ Project: 13947251
186} Client Mame:Energous
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / BBHz
92 Test By:19498 ER
78}
L e S |
o T :
1 H
3 5813 7
2 o ; i
3 . 15 i ‘
3 4 } ; |
36pt : 17 19 ! 3
e = N 3
o Y :
22 At 19 b
la] ‘\
i e ———
-G
15 L 38
Frequency (MHz)
Range (HHz) i Reffiitin  Det/Avg Hode Suesp Fis  #ups/Hade Lobel Ronge (HHz) REW Ref/itin - Det/Avg Hode Sue=p Pta  #5upa/tode  Lobel
FCC15 CE Closs B 158kHz-38MHz Stepping. TST 38915 24 Feb 26816 Rev 9.5 B7 Jul 282¢
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PRE018644 LC Cables TekBox Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L2 C2&C3dB Limiter Reading 15 Class B (dB) 15 Class B argin
(dBuv) TBFL1 dBuv QP Avg (dB)
Model 207
14 .17925 23.63 Ca 0 0 9.4 33.03 - - 54.52 -21.49
16 .48075 16.78 Ca 0 0 9.3 26.08 - - 46.33 -20.25
18 1.3425 9.31 Ca 0 1 9.3 18.71 - - 46 -27.29
20 3.50363 11.52 Ca 0 .1 9.3 20.92 - - 46 -25.08
22 5.21475 8.19 Ca 0 1 9.3 17.59 - - 50 -32.41
24 13.56 6.25 Ca 1 2 9.3 15.85 - - 50 -34.15
13 .17025 36.56 Qp 0 0 9.4 45.96 64.95 -18.99 - -
15 .48075 28.12 Qp 0 0 9.3 37.42 56.33 -18.91 - -
17 1.3335 20.68 Qp 0 1 9.3 30.08 56 -25.92 - -
19 3.50925 20.66 Qp 0 1 9.3 30.06 56 -25.94 - -
21 5.14725 15.97 Qp 0 1 9.3 25.37 60 -34.63 - -
23 13.6005 13.84 Qp .1 .2 9.3 23.44 60 -36.56 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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