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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: WIRELESS CHARGER
MODEL NUMBER: NF-330

SERIAL NUMBER: R100A

DATE TESTED: JUNE 4, 2019 — JUNE 20, 2019

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 18 SUBPART C Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, or any agency of the Federal Government.
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC / OST MP-5, “FCC
Methods of Measurements of Radio Noise Emissions from Industrial, Scientific, and Medical
Equipment.”

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street 47658 Kato Road
1 Chamber A 1 Chamber D 0 Chamber |
1 Chamber B 1 Chamber E 1 ChamberJ
0 Chamber C 0 Chamber F Chamber K

0 Chamber G 1 Chamber L
0 Chamber H [0 Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. 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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: 2ADNG-NF330

DATE: JULY 08, 2019
MODEL: NF-330

5. EQUIPMENT UNDER TEST

5.1.

DESCRIPTION OF EUT

The EUT is a RF near-field, contact charger. Wireless power transfer is only transmitting a
continuous carrier wave signal at 918 MHz frequency single channel when both receiving
devices are placed upon the top surface of the EUT. The charger pad uses BLE to pair with the
receiving devices.

This report documents test results of the Wireless Power Transfer ISM portion of the wireless

charger.

5.2.

OPERATING FREQUENCY AND POWER

The EUT operates at 918 MHz.

The highest maximum measured conducted average power is 36.01dBm.

Antenna 1 [ Antenna 2
Frequency Meas Meas Total
Mode Power
(MHz) Power Power dBm
(dBm) (dBm) ( )
Ccw 918 33.00 33.00 36.01
5.3. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Version: 3.0.1.255

The software installed in the EUT during testing was WattUp app Version 3.0.52
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

5.4. CONFIGURATION

The EUT is a tabletop device and it has two ports, one is the USB type C port for power only,
second port is 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 USB cable.

The EUT supports two WPT PIFA antennas with antenna peak gain 1.2 dBi each. The antennas
are identical. Both of the antennas are active at the same time for all the charging mode testing.

Configuration Description
EUT is powered by AC/DC adapter via USB cable.
Standby mode WPT in standby mode, BLE is in normal operating

mode as the worst case.

EUT is powered by AC/DC adapter via USB cable
and receiving devices are placed on the surface of
the EUT and receives maximum 918 MHz RF
energy from EUT. BLE and WPT can transmit
simultaneously, BLE is in normal operating mode
as the worst case.

Charging mode
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REPORT NO: 12889029-E1V2

FCC ID: 2ADNG-NF330

DATE: JULY 08, 2019
MODEL: NF-330

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCC ID/DoC
2 Receivers Energous N/A M310C & M3103 N/A

AC/DC Adapter Aukey PA-Y18 100A N/A

CABLES
1/0 Cable List
Cable # of identical| Connector Cable
No Port ports Type Cable Type | Length (m) Remarks
1 USB 1 USB Type C Shielded 1 EUT to AC/DC adapter

TEST SETUP- RADIATED TEST

The EUT is powered by AC/DC adapter via USB cable, 2 receiving devices are placed on the
EUT surface for wireless charging purpose at maximum power.

SETUP DIAGRAM

%2]\3

<

EUT

Receiver

Receiver

AC/DC
adapter

Antenna/Amp

Radiated Test

AC MAINS/ LISN

Spectrum Analyzer

Conducted Test
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
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report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset | Cal Due

Antenna, Active Loop 9KHz to 30MHz COM-POWER AL-130R PRE0165308 | 04/11/2020

Antenna, Double Ridge Guide Horn
Antenna 700MHz to 18GHz A.H. SYSTEMS, INC. SAS-571 PRE0190811 07/12/2019
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 05/04/2020
Amplifier, 100kHz to 1GHz, 32 dB Agilent (Keysight) 8447D PRE0186650  12/13/2019

Technologies
A”te”“a’Broadbgg%?ybr'd' 30MHz to SunAR rf motion B3 PRE0184052  10/24/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREO0179372 02/16/2020
Filter, BRF 902 to 928MHz MICRO-TRONICS BRC50722 T1846 08/16/2019
Filter, HPF 1.5 to 18GHz MICRO-TRONICS HPM50114 T1852 07/31/2019
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020
LISN for CO”d“CtefeEm'ss'O”S CISPR- FCC INC. FCC LISN 50/250 T1310 01/24/2020
Power Cable_, Ll_ne Conducted UL PR1 T861 10/19/2019
Emissions
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Jan 11, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

7. APPLICABLE LIMITS AND TEST RESULTS

7.1. RADIATED EMISSIONS

LIMIT

§18.301 Operating frequencies

The EUT operates at 918 MHz, within the tolerance of the ISM Frequency of 915 +/- 13MHz.
§18.305 Field Strength Limits

(b) The field strength levels of emissions which lie outside the bands specified in §18.301,
unless otherwise indicated, shall not exceed the following:

RF Power

Equipment Operating generated by Field strength limit Distance
frequency equipment (watts) (MV/m) (meters)
Any type unless otherwise | Any ISM Below 500 25 300
specified (miscellaneous) frequency 500 or more 25 x SQRT(power/500) | 1300

IField strength may not exceed 10uV/m at 1600 meters. Consumer equipment operating below
1000 MHz is not permitted the increase in field strength otherwise permitted here for power over
500 watts.

The RF Power generated by the equipment is below 500 W therefore the field strength limit is
25uV/m at 300 m, equivalent to 28 dBuV/m at 300 m.

TEST PROCEDURE

Tested in accordance with FCC / OST MP-5
The frequency range was investigated from 9 kHz to 10 GHz.

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.

For below 30MHz testing, investigation was done on three antenna orientations (parallel,

perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore final testing was performed on these two orientations only.
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KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

For below 30MHz testing, based on KDB 414788, Clause 2, for Part 18 equipment, Section 2.1
of FCC Measurement Procedure MP-5 also permits the use of test sites other than an open-field
test site only if it can be shown that the results obtained at such a location are correlated with
those made at an open-field test site.

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

Distance Correction Factor

Based on FCC 18.305, note 2. Testing for compliance with these limits may be made at closer
distances, provided a sufficient number of measurements are taken to plot the radiation pattern,
to determine the major lobes of radiation, and to determine the expected field strength level at
30, 300, or 1600 meters. Alternatively, if measurements are made at only one closer fixed
distance, then the permissible field strength limits shall be adjusted using 1/d as an attenuation
factor.

e Distance factor from 3m to 300m = 20log (3/300) = -40dB
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RESULTS

7.1.1. SPURIOUS EMISSIONS 9 kHz TO 30 MHz

STANDBY MODE

ANTENNA LOOP FACE ON AND FACE OFF

a,__\LL Fremont - Chamber K 2819 Jun 4 15:28: 38
RF Emizsions

Project Number: 12889829
“|Client Energous

Config: EUT + Support Equipment
Mede :FCC PTI8_Below 3BHHz
Tested by 18649

(dBuls/m)

Wi b bnintizs A

MR
i

“'J"'Hﬂ'f‘ﬁ"«'ﬂ.'i'%.k‘_';‘t_f_ bl idaindn
ke sk LD

o BT T3
Frequency (MHz)

Ref/Attn v T Pe [ Forge (WHz) Fef/Rttn  Det/fvg Hade Susep Ftz  $oupeitiods  Position
8972 Pur firg(R) nzcc (futa) [z [

892

K EC
K(-3dB)/ 30k 6972

FCC Part 18 Below JAMHz TST 3@915 23 Jon 2818 Rev 9.5 11 Jan 2819

DATA
Marker Frequency Meter Det Loop Cables (dB) Dist Corr Corrected Part 18 Margin Azimuth
(MHz) Reading Antenna 300m Reading Limit 300m (dB) (Degs)
(dBuV) (dB/m) (dBuV/m) (dBuV/m)
1 .60894 12.47 Pk 14.1 1 -40 -13.33 28 -41.33 0-360
2 .85941 14.66 Pk 14.2 1 -40 -11.04 28 -39.04 0-360
3 9.75888 .52 Pk 15 4 -40 -24.08 28 -52.08 0-360
4 .00951 -3.34 Pk 15.6 0 -40 -27.74 28 -55.74 0-360
5 .67844 12.18 Pk 14.1 1 -40 -13.62 28 -41.62 0-360
6 .80984 15.22 Pk 14.1 1 -40 -10.58 28 -38.58 0-360

Pk - Peak detector

Note:
o Test was performed @ 3 meter distance.
o Distance factor from 3m to 300m = 20log (3/300) = -40dB
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

CHARGING MODE

ANTENNA LOOP FACE ON AND FACE OFF

RLL Fremont - Chamber K 2819 Jun 4
- RF Emizsions
Project Number:12B89829

“7|Client :Energous

g

g:EUT + Support Equipment
Mode :FCC PTI8_Below 3BMHz
Tested by: 18649

(dBull/m)

PIRTRUTCRR spewnt e DR

1
Frequency (MHz)
#3wps/Made  Position Rorge (MHz) Ref/ittn  Det/Hvg Made Suwsep Ptz $Swpe/Mode FPosition
Lol 8
HaKH

MaKH
HikH

FCC Part 18 Below JAMHz TST 38915 23 Jon 2818 Rev 9.5 11 Jan 2819

DATA
Marker Frequency Meter Det Loop Cables (dB) Dist Corr Corrected AVG Limit Margin Azimuth
(MHz) Reading Antenna 300m Reading (dBuV/m) (dB) (Degs)
(dBuV) (dB/m) (dBuV/m)
1 .80804 16.2 Pk 14.1 1 -40 -9.6 28 -37.6 0-360
2 .86044 16.04 Pk 14.2 1 -40 -9.66 28 -37.66 0-360
5 8.93096 -.23 Pk 14.7 4 -40 -25.13 28 -53.13 0-360
3 .73959 14.1 Pk 14.1 1 -40 -11.7 28 -39.7 0-360
4 .81081 16.24 Pk 14.1 1 -40 -9.56 28 -37.56 0-360
6 11.04792 2.01 Pk 15.1 4 -40 -22.49 28 -50.49 0-360

Pk - Peak detector

Note:
e Test was performed @ 3 meter distance.
¢ Distance factor from 3m to 300m = 20log (3/300) = -40dB
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7.1.2. SPURIOUS EMISSIONS 30 MHz TO 1000 MHz

STANDBY MODE

Spurious Emissions 30 = 1000 MHz

30MHz — 902MHz HORIZONTAL & VERTICAL

UL Fremont — Chomber K 28193 an 5 B9:41.:51
Rodioted Emissions - 3 Meters

Pro ject Number: 12889829

Cliant Energous

Config:EUT + Support Equipment

Mode:FCC PT18_Below 1GHz_stondby
| Tested by: 18649

CdBull/m)

Ty

B ' ] “Toee
Frequency (MHz)

Range (MHz) REU/VE Rei/Atln  Det/fog Hods Sueep Fls  #oupsiMode FPosil] Rangs (MHz) [ Rei/Alin  Det/fvg Mods Susep Fls  #oups/Mock Fasilic
1:36-288 128k -5dBY/ I 97418 PEFK/LoePur-tides  Auto ol AR B-360 3:760- 1660 128k(-5cB) /I 97/18 PERK/LocPur—icka  Auto o8 HaRH B350

FCC PTI8 Below 16Hz _standby . DAT 38915 17 Jun 2819 Rev 9.5 38 Apr 2A19

UL Fremont — Chomber K 28193 an 5 B9:41.:51
Rodioted Emissions - 3 Meters

Pro ject Number: 12889829

Cliant Energous

Config:EUT + Support Equipment

Mode:FCC PT18_Below 1GHz_stondby
| Tested by: 18649

CdBull/m)

A .u-n{"'"

&
I‘ M M,
Y ‘ f‘““' MM”% ..I P\.‘» 'rv'w]'l.‘l'-)'% i
m\rJ*'hﬂJf “'kwh4m4wﬂkﬂlfhﬁ ¥

ToEe
Frequency (MHz)

REL/VE Ref/Atln  Det/Rvg Mods Sueep Pls  #5epa/Mods  Posit] Rangs (MHz) RBL/UBY Ref/Atin  Det/Avg Mods Sueep Ple  #Sups/Made  FPasilio

FCC PTI8 Below 16Hz_standby . DAT 38915 17 Jun 2819 Rev 9.5 38 Apr 2A19
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REPORT NO: 12889029-E1V2
FCC ID: 2ADNG-NF330
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DATA
Marker Frequency Meter Det AF Amp/Cbl (dB) Dist Corr (dB) Corrected Part 18 Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184052 Reading 300m (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dBuVv/m)
1 94.147 43.06 Pk 144 -31 -40 -13.54 28 -41.54 0-360 299 H
2 175.162 45.79 Pk 17.3 -30.4 -40 -7.31 28 -35.31 0-360 99 H
3 192.3132 48.82 Pk 17.3 -30.4 -40 -4.28 28 32.28 0-360 99 H
192.3386 45.34 Qp 17.3 -30.4 -40 -7.76 28 -35.76 240 113 H
4 31.2467 39.69 Pk 25.8 -31.6 -40 -6.11 28 -34.11 0-360 100 \
5 46.339 45.64 Pk 15.3 -31.3 -40 -10.36 28 -38.36 0-360 100 \
6 187.8648 46.43 Pk 171 -30.3 -40 -6.77 28 -34.77 0-360 100 \

Pk - Peak detector
Qp - Quasi-Peak detector

Note:

o Test was performed @ 3 meter distance.
e Distance factor from 3m to 300m = 20log (3/300) = -40dB
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FCC ID: 2ADNG-NF330 MODEL: NF-330

CHARGING MODE

Spurious Emissions 30 — 1000 MHz with a Notch Filter

30MHz — 902MHz HORIZONTAL & VERTICAL

UL Fremont — Chamber K 2819 Jun
)
Rodiated Emissions - 3 Meters
Preoject Mumber: 12889829

Client:Energous

Config:EUT + Support Equipment
Mode:FCC PT18_38 - 982MHz
Tested by: 18649

a

Frequency (MHz)

Rarge (M) [Eo] Ref/Atln  Del/Avg Mede ) Ple  ¥5upsifode Position Farge OHz) WER/UR Rel/BLLn Det/Avg Mode Sueep Ple ¥oupaiMode FPosition
M - Rldegs. H

1:3-982 1200-BR1/1M BT/18 PEM/LogPar-llides  fute 98

- 9@7MHz DAT 38915 2 Mar 2818 Rev 9.5 11 Jon 2819

UL Fremont — Chamber K 2819 Jun 4 09:85:23
Rodiated Emissions - 3 Meters
Preoject Mumber: 12889829

Client:Energous

Config:EUT + Support Equipment
Mode:FCC PT18_38 - 982MHz
Tested by: 18649

Frequency (MHz)

Farge (Hz) RELI/UER] Reffitin Det/feg Mode - Pts  #5upsifodes  Fosition forge (Wz) Ref/Gttn  Det/ig Mode Sucep Pts  toupaiMods Fosition

FCC PTIB_3A - 982MHz DAT 3A915 2 Mar 2816 Rev 9.5 11 Jon 2819
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DATE: JULY 08, 2019

REPORT NO: 12889029-E1V2
MODEL: NF-330

FCC ID: 2ADNG-NF330

928MHz — 1000MHz HORIZONTAL & VERTICAL

IL Fremont — Chamber K 2818 Jun 4 14:16:18

751
Rodiated Emissions - 3 Meters
Project Number: 126689829
=1Ll ient :Energous
Config:EUT + Support Equipment
Made:FCC PT1B Above 1GHz
Tested by: 18649

| ﬁ L
MJLM'M‘*- W]'V‘J“J'\JJ'JL«{‘LHIJWIH -\LV"WJ'.'NﬁNWJ]{mMJl"*w"jhlm"JLﬂr.-‘wJLdlfN«'J“M’\"‘-’]MMWLKW‘IWM‘w‘*“rMPJI'J“J*t"‘PJI’h _,WWW\WM-MWW

LMMMMWN

Frequency (MHz)

REU/UBN Ref/Atln  Del/fvg Mode Samep Pts  d5wpsifode  Position fiarge (Hz) BB Fef/Bttn  Det/Rg Mode
1200-BR1/1M BT/18 PEM/LogPar-llides  fute aaal ek - %fdegs H

FCC PTI8 _928-1@88MHz .DAT 3A915 2 Mar 281B Rev 9.5 11 Jon 2819

UL Fremont - Chomber K 2819 Jun 4 14:16: 18

Rodiated Emissions - 3 Meters

Project Number: 2889829
Client: Ensrgous

Config:EUT + Suppart Equipment
Mode :FCC PT18_928-188BMH=
Tested by: 18649

Frequency (MHz)

[Ronge i REU/ UG Ref/Attn  Det/hvy Mode < #5ups/Mode  Fosition | Renge (Hz) RS Ref/Altn  Del/fivg Mode

FCC Port18 385 928-1088MHz . TST 38915 2 Mor 2818 Rev 9.5 11 Jon 2819
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REPORT NO: 12889029-E1V2

FCC ID: 2ADNG-NF330

DATE: JULY 08, 2019
MODEL: NF-330

Marker Frequency Meter Det AF Amp/Cbl Dist Corr T1846 BRF Corrected Part 18 Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184052 (dB) (dB) (dB) Reading 300m (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m)
1 198.9744 51.85 Pk 184 -30.3 -40 5 .45 28 -27.55 0-360 99 H
2 289.3719 47.69 Pk 19.2 -29.9 -40 5 -2.51 28 -30.51 0-360 99 H
3 196.9397 55.57 Pk 18 -30.2 -40 5 3.87 28 -24.13 0-360 99 \

4 297.2199 43.44 Pk 19.3 -29.8 -40 5 -6.56 28 -34.56 0-360 99 \
Marker Frequency Meter Det AF Amp/Cbl Dist Corr T1846 BRF Corrected Part 18 Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184052 (dB) (dB) (dB) Reading 300m (dB) (Degs) (cm)

(dBuv) (dB/m) (dBuVv/m) (dBuVv/m)
1 936.84 42.47 Pk 28.5 -26.7 -40 5 4.77 28 -23.23 0-360 199 H
2 936.84 51.06 Pk 28.5 -26.7 -40 5 13.36 28 -14.64 0-360 100 \
936.8414 50.09 Qp 28.5 -26.7 -40 5 12.39 28 -15.61 258 101 \

Pk - Peak detector

Note:

o Test was performed @ 3 meter distance.

o Distance factor from 3m to 300m = 20log (3/300) = -40dB
e Notch filter was used to prevent system overloading.
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

Spurious Emissions 800 — 1000 MHz without a Notch Filter and without amplifier

Horizontal

MultiView Spectrum l .

197,00 dByv = RBW (CISPR) 120 kHz

0de ® SWT 100 ms ® VBW 1 MHz Mode Auto Sweep Frequency 900.0000000 MHz
10C__PS On__ Notch Off

D

0 dauv . |
800.0 MHz 9001 pts 20.0 MHz, 1.0 GHz
2 Marker Table
Type | Ref | Trc |
M1

X-Value | ¥-Value Function Function Result |
918,109 MHz 92.68 dBpV
10.86 dBpV
12.67 dBpV
21.55 dBpV
17.83 dBpV

Measuring... EURNRRLED 8 CErrier

23:57:25 04.06.2019

DATA
Marker Frequency Meter Det AF Cable Dist Corr Corrected FCC PART18 Margin Azimuth Height Polarity
(MHz) Reading PRE0184052 (dB) (dB) Reading 300m LIMIT (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m)
4 899.378 21.55 Pk 28.1 3.95 -40 13.6 28 -14.4 101 129 H
5 930.577 17.83 Pk 28.5 4.04 -40 10.37 28 -17.63 100 129 H

Pk - Peak detector

Note:
e Test was performed @ 3 meter distance.
e Distance factor from 3m to 300m = 20log (3/300) = -40dB
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

Vertical

MultiView Spectrum l .
Ref Level 105.00 dByuy = RBW (CISPR) 120 kHz

& Att SdE @ SWT 100 ms & VBW TMHz  Mode Auto Sweep Frequency 900.0000000 MHz
Input 1DC__PS On__Notch Off

5P

100 dey

800.0 Mz 1001 pts 20.0 Mz
2 Marker Table
Type | Ref | Tre | X-Value L ¥-Value Function Function Result
M1 918.18 MHz 99.66 dBpV
2 902.0 MHz 18.74 dBpV
3 928.0 MHz 18.79 dBpV

M 899.38 MHz 27.68 dBpV
5 930.58 MHz 25.12 dBpVv

M
M
M

| Measuring... WRRAREEED e D0:00:52

00:00:53 05.06.2019

DATA
Marker Frequency Meter Det AF Cable Dist Corr Corrected FCC PART18 Margin Azimuth Height Polarity
(MHz) Reading PRE0184052 (dB) (dB) Reading 300m LIMIT (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dBuVv/m)
4 899.38 27.68 Pk 28.1 3.95 -40 19.73 28 -8.27 246 105 \
5 930.58 25.12 Pk 28.5 4.04 -40 17.66 28 -10.34 45 100 \

Pk - Peak detector
Note:

e Test was performed @ 3 meter distance.
o Distance factor from 3m to 300m = 20log (3/300) = -40dB
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

7.1.3. SPURIOUS EMISSIONS 1 GHz TO 10 GHz

STANDBY MODE

HORIZONTAL & VERTICAL

78

UL Fremont — Chomber K 2819 Jun 4 13:88.:59
: Rodiated Emissions 3-Meters

Project Number:|2889823

Cliznt:Energous

CanfigiEUT + Suppert Ecuipment

Mode :FCC PTIB_Akave 1GHz_stondby
.| Teated by: 18649

CdBul/m)

Frequency (GHz)

Fange (81z) REA/ Bl Ref/Attn  Det/Avg Hods Sucep Ptz #5upeifods Position| Ronga (6hz) REA/UBU fef/ittn  Dat/fvg Fad=

FCC PT1B Above IGHz stondby. DAT 36915 29 Apr 2817

74

UL Fremont - Chamber K 2819 Jun 4 13:88:59

Rodioted Emissions 3-Meters
Project Number:|2889823
Client:Energous
Config:EUT ¥ Support Ecuipmant
Mode :FCC PT18_Akove 160Hz_stondby

.| Teated by: 18649

CdBul)/m)

Frequency (GHz)

Ronge (Biz) [ Ref/Attn  Det/Avg Hode Susep Ptz #5ups/Made Fosition | Ronge (GHz) R/ UBU Ref/Atin  Dat/fvg Fads

FCC PT1B_Above 1GHz_stondoy DAT 30915 29 Apr 2017
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019

FCC ID: 2ADNG-NF330 MODEL: NF-330
DATA
Marker Frequency Meter Det AF Amp/Cbl T1852 Dist Corr Corrected Part 18 Margin Azimuth Height Polarity
(GHz) Reading PRE0190811 (dB) HP Fltr (dB) (dB) Reading Limit 300m (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dBuVv/m)

2 3.89858 28.37 ADR 314 -32.2 7 -40 -11.73 28 -39.73 46 132 H
3 8.11784 22.45 ADR 37.9 -25.9 7 -40 -4.85 28 -32.85 176 219 H
1 2.82016 30.63 ADR 29 -34.9 7 -40 -14.57 28 -42.57 296 203 H
4 1.90828 315 ADR 26.6 -35.4 7 40 -16.6 28 -44.6 55 181 \4
5 4.12409 27.47 ADR 31.2 -31.9 7 -40 -12.53 28 -40.53 311 394 \%
6 9.16628 21.83 ADR 38.6 -24 7 -40 -2.87 28 -30.87 315 362 \4

ADR - AD primary method, RMS average

Note:
o Test was performed @ 3 meter distance.
o Distance factor from 3m to 300m = 20log (3/300) = -40dB

Page 24 of 37
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




DATE: JULY 08, 2019
MODEL: NF-330

REPORT NO: 12889029-E1V2
FCC ID: 2ADNG-NF330

CHARGING MODE

HORIZONTAL & VERTICAL

7|3LL Fremont - Chamber K

2819 Jun 4 11:27:19

Radioted Emissions 3-Meters
Project Number:12889829
Client:Energous

Config:EUT * Support Equipment
Mode:FCC PT18_fAbove 1GHz

Tested by: 18643

[=15]

zonta

(dBulJ/m) Har

B4GHz/
Freguency (GHz2

Range (GHz) REUABN Ref/Atin  Del/fvg Mode Sweep Pis  #Sups/Mode Fosit| Range (BHz) REU/UBW Ref/Ritn  Det/fvg Hode Sueep Pts  #5eps/Mode  Position|

Rev 9.5 15 Jun 2819

11:27:13

* not soved #

7BLL Fremont

2819 Jun 4

= Chamber K

Rodicted Emissions 3-Meters
Froject Number: 12889629

Client Energous

Config:EUT + Suppart Equipment
Mode:FCC PT18_Above 1GHz

Tested by: 18649

[55]

Uertical

(dBul)/m)

B4GHz/ ‘ e

Frequency (GHz)

Renge (6Hz) REUUBM Ref/Atin  Det/fvg Mode Pts  #Sups/Mode Posit| Range (BHz) RBU/VBW Ref/fitn  Det/fvg Hode Pts  #5ups/Mode F’u:\'unl

Fev 9.5 15 Jun 7819
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REPORT NO: 12889029-E1V2

FCC ID: 2ADNG-NF330

DATE: JULY 08, 2019
MODEL: NF-330

DATA
Marker Frequency Meter Det AF Amp/Cbl T1852 HP Dist Corr Corrected Part 18 Limit Margin Azimuth Height Polarity
(GHz) Reading PRE0190811 (dB) Fltr (dB) (dB) Reading 300m (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m)

1 1.836 66.34 Pk 25.8 -35.4 7 -40 17.44 28 -10.56 0-360 200 H

2 2.754 65.4 Pk 28.9 -34.9 7 -40 20.1 28 -7.9 0-360 100 H

3 3.672 4232 Pk 30.1 -32.6 7 -40 0.52 28 -27.48 0-360 100 H

4 4.59 54.23 Pk 323 -31.1 7 -40 16.13 28 -11.87 0-360 200 H

5 5.508 44.87 Pk 335 -30 7 -40 9.07 28 -18.93 0-360 100 H

6 6.427 40.53 Pk 354 -27.9 7 -40 8.73 28 -19.27 0-360 200 H

7 7.345 39.21 Pk 37.1 -27 7 -40 10.01 28 -17.99 0-360 100 H

8 8.263 36.75 Pk 38 -25.6 7 -40 9.85 28 -18.15 0-360 100 H

9 9.181 30.78 Pk 38.6 -24.2 7 -40 5.88 28 -22.12 0-360 100 H

21 2.402 57.34 Pk 282 -35.3 7 -40 10.94 28 -17.06 0-360 100 H

22 2.48 64.78 Pk 285 -35.4 7 -40 18.58 28 -9.42 0-360 200 H

10 1.836 72.07 Pk 25.8 -35.4 7 -40 23.17 28 -4.83 0-360 101 \

11 2.754 61.68 Pk 28.9 -34.9 7 -40 16.38 28 -11.62 0-360 101 \

12 3.672 45.84 Pk 30.1 -32.6 7 -40 4.04 28 -23.96 0-360 101 \

13 4.59 54.39 Pk 323 -31.1 7 -40 16.29 28 -11.71 0-360 101 \

14 5.508 43.1 Pk 335 -30 7 -40 7.3 28 -20.7 0-360 101 \

15 6.427 40.35 Pk 354 -27.9 7 -40 8.55 28 -19.45 0-360 200 \

16 7.345 38.7 Pk 37.1 -27 7 -40 9.5 28 -18.5 0-360 200 \

17 8.263 37.34 Pk 38 -25.6 7 -40 10.44 28 -17.56 0-360 200 \

18 9.181 30.81 Pk 38.6 -24.2 7 -40 591 28 -22.09 0-360 200 \

19 2.401 45.65 Pk 282 -35.3 7 -40 -0.75 28 -28.75 0-360 101 \

20 2.426 66.31 Pk 28.3 -35.3 7 -40 20.01 28 -7.99 0-360 101 \

Marker Frequency Meter Det AF Amp/Cbl T1852 HP Dist Corr Corrected Part 18 Margin Azimuth Height Polarity

(GHz) Reading PRE0190811 (dB) Fltr (dB) (dB) Reading Limit 300m (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) (dBuv/m)

1 1.836 66.72 ADR 25.8 -35.4 7 -40 17.82 28 -10.18 213 157 H
2 2.754 58.1 ADR 28.9 -34.9 7 -40 12.8 28 -15.2 26 103 H
4 4.59 53.5 ADR 32.3 -31.1 7 -40 154 28 -12.6 319 173 H
10 1.836 71.4 ADR 25.8 -35.4 7 -40 22.5 28 -5.5 310 117 \
11 2.754 58.42 ADR 28.9 -34.9 7 -40 13.12 28 -14.88 174 166 \
13 4.591 52.07 ADR 32.3 -31.1 7 -40 13.97 28 -14.03 84 101 \

Pk - Peak detector

ADR - AD primary method, RMS average

Note:

Test was performed @ 3 meter distance.
Distance factor from 3m to 300m = 20log (3/300) = -40dB
Markers 21, 22, 20 are BLE signals.
Frequency Range 1G — 1.6GHz were investigation using due to High pass filter 1.5G
was used. See the following test result of frequency range 1G-1.6GHz.
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REPORT NO: 12889029-E1V2
FCC ID: 2ADNG-NF330

DATE: JULY 08, 2019
MODEL: NF-330

Spurious Emissions 1GHz — 1.6GHz without a Notch Filter, without 1.5 GHz HPF, and without

amplifier
Horizontal
MultiView Spectrum 1 .
Ref Level 3200 diyv & RBW (CISPR) 1 MHz
= ALt 2dB ® SWT 100 ms ® VBW ZMHz Mede Auto Sweep  Count 100/100 Frequency 1.3000000 GHz
Input 10C__PS On__Notch Oft
1 Frequenc P
-10 dBys
1.0 GHz ) 9001 pts - 60.0 MHz/ 1.6 GHz.
| — T — e T T
18:22:09 20.06.2019
DATA
Marker Frequency Meter Det AF Cable Dist Corr Corrected FCC PART18 Margin Azimuth Height Polarity
(GHz) Reading PRE0190811 (dB) (dB) Reading 300m LIMIT (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m)
1 1.3937 19.52 Pk 24.82 5.5 -40 9.84 28 -18.16 0-360 200 H
1.3922 6.62 ADR 24.82 5.5 -40 -3.06 28 -31.06 221.8 335.7 H
Pk - Peak detector
Note:

e Test was performed @ 3 meter distance.

¢ Distance factor from 3m to 300m = 20log (3/300) = -40dB
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

Vertical

Multiview | Spectrum | D

Ref Level 22,00 diyv ® RBW (CISFR) 1 MH.
= ALL 2dB & SWT 100 ms & VBW
On___Notch

iz
ZMHz Mode Auto Sweep  Count 100/100
Off

Frequency 1.3000000 GHz
® D% Max_® 20K Ma
7

-10 dBu
1.0 GHz

60.0 MHz/ 1.6 GHz

Measuring... ARMRRIED W8 sl TN Y ST

18:26:25 20.06.2019

DATA
Marker Frequency Meter Det AF Cable Dist Corr Corrected FCC PART18 Margin Azimuth Height Polarity
(MHz) Reading PRE0190811 (dB) (dB) Reading 300m LIMIT (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dBuVv/m)
1 1.4091 19.87 Pk 24.82 5.61 -40 10.3 28 -17.7 0-360 200 \
1.4096 7.53 ADR 24.82 5.61 -40 -2.04 28 -30.04 338.5 144.8 \

Pk - Peak detector
Note:

e Test was performed @ 3 meter distance.
o Distance factor from 3m to 300m = 20log (3/300) = -40dB
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019

FCC ID: 2ADNG-NF330 MODEL: NF-330
7.2. AC POWER LINE CONDUCTED EMISSIONS
LIMITS

§ 18.307 For the following equipment, when designed to be connected to the public utility (AC)
power line the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies shall not exceed the limits in the following table. Compliance with the
provisions of this paragraph shall be based on the measurements of the radio frequency voltage
between each power line and ground at the power terminal using a 50 uH/50 ohms line impedance
stabilization network (LISN).

§ 18.307 (b) All other Part 18 consumer devices:

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

0.5-5 56 46

5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

Tested in accordance with FCC / OST MP-5

RESULTS
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

7.2.1. STANDBY MODE

LINE 1 RESULTS

19 99:08:45

Conducted RFI Uoltage

: Lpport Equipnent
Test Ualt/Freq: |28/68
Test By: 18649

=
5

o~

B NN

Rl S

Frequency (MHz)

Farge 0Tz REA/UBL  Ref/Ritn  Dat/Avg Fode e Fls_ Fugeifods  Loks Rorgs CHHD) BB Rel/Attn  Det/Avg Suee, e d5ups/focs  Lobs
115 Gel-bell) /- 818 Dp/Ca o/ 13.3% 1ARIT Line-LI

FCCIS CE Class B 158kHz-3AMHz Stepping.TST 38915 24 Feb 2816

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker | Frequency Meter Det LISN LC Cables Limiter Corrected | CFR 47 Part QP CFR 47 Part | Av(CISPR)Margin
(MHz2) Reading L1 C1&C3 (dB) Reading 18 QP Margin 18 Avg (dB)
(dBuv) dBuVv (dB)

1 .68325 11.01 Qp 0 0 10.1 21.11 56 -34.89 - -

2 .68325 2.61 Ca 0 0 10.1 12.71 - - 46 -33.29
3 1.014 3.88 Qp 0 1 10.1 14.08 56 -41.92 - -

4 .99825 -2.35 Ca 0 1 10.1 7.85 - — 46 -38.15
5 2.28525 1.22 Qp 0 1 10.1 11.42 56 -44.58 - -

6 2.292 -3.92 Ca 0 1 10.1 6.28 - - 46 -39.72
7 4.353 3.77 Qp 0 1 10.1 13.97 56 -42.03 - —

8 4.35075 -1.97 Ca 0 1 10.1 8.23 - - 46 -37.77
9 6.3915 5.91 Qp 0 2 10.2 16.31 60 -43.69 - —
10 6.36 -4 Ca 0 2 10.2 10 - — 50 -40
11 9.09825 7.86 Qp 0 2 10.2 18.26 60 -41.74 - -
12 9.03413 2.38 Ca 0 2 10.2 12.78 - - 50 -37.22

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

LINE 2 RESULTS

126

UL Fremont, CA CE Room

Conducted RFI Uoltage

Project No; 12889829

EUT Config:EUT + Support Equipment
Test Uolt7Freq: |28/68

Test By: BE4D

Frequency (MHz)

Rarge Ofz) REEN  Ref/Aitn Det/Avg Fode Sueep Fla Fiups/thde Lobe Range (M1lz) RBUARH  Ref/fttn  DeLifvg Made

FCC15 CE Cluss B 15BkHz-3BMHz Steppl 15T 38915 24 Feb 2816 Rev 9.5 26 Moy 26815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker | Frequency Meter Det LISN LC Cables Limiter Corrected CFR 47 QP CFR 47 Part | Av(CISPR)Margin
(MHz) Reading L2 C2&C3 (dB) Reading Part 18 QP Margin 18 Avg (dB)
(dBuv) dBuv (dB)

13 .663 8.9 Qp 0 0 10.1 19 56 -37 - -
14 .6585 -.52 Ca 0 0 10.1 9.58 - - 46 -36.42
15 2.28525 2.03 Qp 0 1 10.1 12.23 56 -43.77 - -
16 2.27963 -3.96 Ca 0 1 10.1 6.24 - - 46 -39.76
17 4.281 4.57 Qp 0 1 10.1 14.77 56 -41.23 - -
18 4.3215 -2.14 Ca 0 1 10.1 8.06 - - 46 -37.94
19 7.665 8.87 Qp 0 2 10.2 19.27 60 -40.73 - -
20 7.68975 1 Ca 0 2 10.2 10.5 - - 50 -39.5
21 9.11175 11.05 Qp 0 2 10.2 21.45 60 -38.55 - -
22 9.042 .82 Ca 0 2 10.2 11.22 - - 50 -38.78
23 12.33375 4.6 Qp 1 2 10.2 15.1 60 -44.9 - -
24 12.32925 -2.24 Ca 1 2 10.2 8.26 - - 50 -41.74

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

7.2.2. CHARGING MODE

LINE 1 RESULTS

Conducted RFI Uoltage

: -t Equipnent
Teat Uolt/Freq: 128/68
Test By: 18649

nRRAIRRRA
Wy 'T j\,\v\ A

Frequency (MHz)

Farqe ("Hz) REW/UBY Ref/Attn  Dat/Avg Mode S Pis  $5ups/fode  Lobe Ronge (MHz) REWVBU Ref/Bittn  Dak/Aug Made
1 IE-%E Gl -] /= 8/1@ Op/Co /2. 25kHz  13.3«  1ARIT Line-LI

FCCIS CE Class B 1SAkHz-3AMHz Steppl 15T 38915 24 Feb 2816

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker | Frequency Meter Det LISN LC Cables Limiter Corrected CFR 47 QP CFR 47 Part | Av(CISPR)Margin
(MHz) Reading L1 C1&C3 (dB) Reading Part 18 QP Margin 18 Avg (dB)
(dBuVv) dBuv (dB)

1 .66975 30.59 Qp 0 0 10.1 40.69 56 -15.31 - -

2 .66525 18.18 Ca 0 0 10.1 28.28 - - 46 -17.72
3 3.4215 26.75 Qp 0 1 10.1 36.95 56 -19.05 - —

4 3.42038 13.37 Ca 0 1 10.1 23.57 - - 46 -22.43
5 5.72775 25.89 Qp 0 2 10.2 36.29 60 -23.71 - -

6 5.77838 15.93 Ca 0 2 10.2 26.33 — — 50 -23.67
7 7.2825 24.15 Qp 0 2 10.2 34.55 60 -25.45 - —

8 7.3275 14.72 Ca 0 2 10.2 25.12 - - 50 -24.88
9 9.58425 25.26 Qp 0 2 10.2 35.66 60 -24.34 - -
10 9.63375 15.73 Ca 0 2 10.2 26.13 - - 50 -23.87
11 13.9155 21 Qp 1 3 10.2 31.6 60 -28.4 - —
12 13.89525 12.49 Ca 1 3 10.2 23.09 — — 50 -26.91

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12889029-E1V2 DATE: JULY 08, 2019
FCC ID: 2ADNG-NF330 MODEL: NF-330

LINE 2 RESULTS

126

UL Fremont, CA CE Room

Conducted RFI Uoltage

Project No: 12889629

Cl ient Nome:Energous

EUT Canfig:EUT + Support Equipment
Test Uolt7/Freq: 128/68

Frequency (MHz)

Rarge (Hz) R Ref/fittn  Det/fivg Mode Susey Fiups/fode  Lobe! Ronge (Hz) RELAIBU Ref/fittn  Det/fivg Made

FCC15 CE Cluss B 15BkHz-3BMHz Steppl 15T 38915 24 Feb 2816 Rev 9.5 26 Moy 26815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker | Frequency Meter Det LISN LC Cables Limiter Corrected CFR 47 QP CFR 47 Part | Av(CISPR)Margin
(MHz) Reading L2 C2&C3 (dB) Reading Part 18 QP Margin 18 Avg (dB)
(dBuv) dBuv (dB)

13 .6585 31.08 | Op 0 0 10.1 41.18 56 -14.82 - -
14 .6585 21.38 Ca 0 0 10.1 31.48 - - 46 -14.52
15 1.221 25.03 Qp 0 1 10.1 35.23 56 -20.77 - -
16 1.22325 12.61 Ca 0 1 10.1 22.81 - - 46 -23.19
17 3.52725 28.1 Qp 0 1 10.1 38.3 56 -17.7 - -
18 3.7185 16.63 Ca 0 1 10.1 26.83 - - 46 -19.17
19 5.83575 29.47 Qp 0 2 10.2 39.87 60 -20.13 - -
20 5.8335 18.67 Ca 0 2 10.2 29.07 - - 50 -20.93
21 9.71925 27.7 Qp 0 2 10.2 38.1 60 -21.9 - -
22 9.789 18.34 Ca 0 2 10.2 28.74 - - 50 -21.26
23 13.82325 24.64 Qp 1 2 10.2 35.14 60 -24.86 - -
24 13.83563 15.79 Ca 1 2 10.2 26.29 - - 50 -23.71

Qp - Quasi-Peak detector
Ca - CISPR average detection
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