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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 (RADIATED); R1016 (CONDUCTED)
DATE TESTED: JUNE 5 - JUNE 06, 2019

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 NVLAP, NIST, or any agency of the Federal Government.
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2. 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.

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 0 Chamber D 0 Chamber |
0 Chamber B 0 Chamber E 0 ChamberJ
0 Chamber C 0 Chamber F Chamber K

10 Chamber G 1 Chamber L
10 ChamberH 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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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)

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV

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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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 Bluetooth Low Energy radio portion of the wireless

charger.

5.2.

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

MAXIMUM OUTPUT POWER

Frequency Range Mode Output Power Output Power
(MH2) (dBm) (mW)
2402 - 2480 BLE -1.55 0.70
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Band Antenna Peak Gain
(GHz) (dBi)
2.4 2.72

5.4.

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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5.5. 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 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.

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 12889029-E1 WPT report.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

EUT AC/DC Adapter Aukey PA-Y18 100A DoC
Laptop Dell Latitude E7470 3F94RC2 DoC
Laptop AC/DC adapter Dell LA65NM130 CN-03NKWD-72438-38D-0F54-A00 DoC

I/O CABLES (CONDUCTED TEST)

1 AC 1 AC Unshielded 1 AC Mains to AC/DC Adapter
2 DC 1 DC Unshielded 1.5 AC/DC Adapter to Laptop

3 USB 1 UART Unshielded 1.5 EUT to Laptop

4 Antenna 1 SMA Unshielded 0.5 To spectrum analyzer

5 USB 1 USB Type C Shielded 1 EUT to AC/DC adapter

I/O CABLES (RADIATED TEST / AC POWER CONDUCTED TEST)

1 USB 1 USB Type C shielded 1 EUT to AC/DC adapter
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TEST SETUP-CONDUCTED TEST

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

SETUP DIAGRAM

4 —
Spectrum EUT 3
Analyzer
Laptop
2
5
AC/DC Adapter
i 1
AC MAINS
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TEST SETUP- RADIATED TEST / AC LINE CONDUCTED TEST

The EUT was powered by an AC/DC adapter via USB cable. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp .
i Radiated Test

A

EUT Spectrum Analyzer

S

ACIDC
r—l adapter

AC MAINS/ LISN

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset | Cal Due
Antenna, Active Loop 9KHz to 30MHz COM-POWER AL-130R PRE0165308 | 04/11/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ179372 02/16/2020
Antenna, Double Ridge Guide Horn
Antenna 700MHz to 18GHz A.H. SYSTEMS, INC. SAS-571 PREO0190811 07/12/2019
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 05/04/2020
Antenna,Broadband Hybrid, 30MHz to SUNAR rf motion B3 PRE0184052  10/24/2019
Amplifier, 100kHz to 1GHz, 32 dB Agilent (Keysight) 8447D PRE0186650  12/13/2019
Technologies
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B PRE0182188 @ 08/29/2019
Pre-Amp, 18-26.5GHz Amplical AMP18G26.5-60 @ PRE0181238  05/01/2020
Spectrum Analyzer, PSA, 3Hz to Agilent (Keysight)
26 5GHz Technologies E4440A T200 01/28/2020
Power Meter, P-series single channel Agilent (Keysight) N1911A T1265 01/29/2020
Technologies
Power Sensor, P-series, 50MHz to Agilent (Keysight)
18GHz, Wideband Technologies N1921A 1227 02/05/2020
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020
LISN for Conducted Emissions CISPR-16 FCC INC. FCC LISN 50/250 T1310 01/24/2020
Power Cable, Line Conducted Emissions UL PR1 T861 10/19/2019
UL AUTOMATION SOFTWARE
. Ver 9.5, Jun 22, 2018 & Jan
Radiated Software UL UL EMC 11, 2019
Antenna Port Software UL UL RF Ver 9.8, May 23, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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7. MEASUREMENT METHODS
6 dB BW: ANSI C63.10 Subclause -11.8.1

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

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

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

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

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

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

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

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

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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8. ANTENNA PORT TEST RESULTS

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle
B X Cycle |Correction Factor
(msec) | (msec) (linear) (%) (dB)
2.4GHz Band
BLE 1Mbps 0.40 0.63 0.633 63.26% 1.99
DUTY CYCLE PLOTS
Tester ID: 10649
Multiview | Spectrum E]
Ref Level 0.00 dBm « RBW 10 MHz SGL

Att

10dB @ SWT 2 ms @ VBW 10 MHz

Frequency 2.4400000 GHz

20:34:55 05.06.2019

DUTY CYCLE BLE 1Mbps

Input 1AC PS Off Notch Off
1 Zero Span
M1[1] -30.73 dBm|
1.07200 msj
-10 de D2[1] 0.23 dB|
396.00 ps
-20 d8
o der i o2 03
-40 di
-s0d
-60 dB
-70 da
-80 d&
a0 d
CF 2.44 GHz 1001 pts 200.0 ps/
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 1.072 ms -30.73 dBm
D2 M1 1 396.0 jis 0.23 dB
D3 M1 1 626.0 s 0.10 dB
il |7 Ready  MMNAMMNAN e Oooeoio (nclieiel]
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8.2.

LIMITS

None; for reporting purposes only.

RESULTS

99% BANDWIDTH

Channel

99% Bandw idth
(MH2)

Frequency
(MH2)

Low

2402 1.039

Middle

2440 1.039

High

2480 1.045

[ Xeyeight Spectram hrlyzer - APu8 BUSE3IS| 10643, Comdorted e ey [ eyt Spectram Amayzes - APAG TS5 10508 I, Comfocted & =
L A NT| 09:52:27 AM Jun 06, 2019 L [ IE Il NS [09:54:37 M Jun 05, 2013
AvaiHold Number 20 Center Freq: 2.402000000 GHz Radio Std: Nane Meas Setup enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: Nons Frequency
WFE =+ Trig: Fres Run AvglHold: 20120 = HFE =+ Trig: FreeRun ‘Avg[Hold: 20120
#FGain:Low #Atten: 30dB Radio Device: BTS Avg/Hold Num HFGain:Low #Atten: 30 dB Radio Device: BTS
20
Ref Offset 10.46 dB on off| Ref Offset 10.46 dB.
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Avg Mode)| Center Freq
Exp Repeat] 2.440000000 GHz
¥
! I
of OBW Power]
99.00 %|
Center 2.402 GHz Span 2 MHz Center 2.44 GHz Span 2 MHz| CF Ste,
#Res BW 18 kHz #VBW 51KkHz #Sweep 100 ms Power Ref, #Res BW 12 kHz #VBW 51 kHz #Sweep 100 ms 200000 kHz!
Total Pawer At Man
Occupied Bandwidth Total Power -3.86 dBm Occupied Bandwidth Total Power -4.04 dBm
1.0392 MHz B 1.0392 MHz Freqoftest
Transmit Freq Error 16.729 kHz % of OBW Power  99.00 % 260048 Transmit Freq Error 17.004 kHz % of OBW Power  99.00 % o+
x dB Bandwidth 1.277 MHz xdB -26.00 dB x dB Bandwidth 1.285 MHz x dB -26.00 dB
More|
10f2)
o sTaTUS wsa aratus

[ Feyoght Spectrum Arlyae: - AP SSEIRL1068 R, Conducted B [
L o G SE 1N [ E [T U p—
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Fraquency
e WFE o Trig: Free Run Avg|Hold: 2020
#FGonLow  SAmen: 30 dB Radio Device: 8TS
Ref Offset 10.46 dB.
0 dBJdiv Ref 20.00 dBm
Log
Center Freq

2.480000000 GHz|

Center 2.48 GHz

Span 2 MHz|

#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms| mc:mm,
Auto. Man|

Occupied Bandwidth Total Power -4.63 dBm
1.0450 MHz FreqOffset
Transmit Freq Error 15.275 kHz % of OBW Power  99.00 % OHz

x dB Bandwidth 1,277 MHz xdB -26.00 dB

HIGH CHANNE
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8.3. 6 dB BANDWIDTH

LIMITS

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

RESULTS

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHZz) (MHZz) (MHZz)

Low 2402 0.663 0.5
Middle 2440 0.651 0.5
High 2480 0.666 0.5

[ Keysght Specirum Ansyaer - APV SINSZISLI0GNS ., Conducted e = Fors e Comiectza® =
ux z Q ENSE I 10:14:54 A Jun 06, 2019 - i G 7 09:56.02 M Jun 06, 2015 -
enter Freq 2.402000000 GHz #Avg Type: RMS TRACE] 5 6 Toauanoy enter Freq 2.440000000 GHz ) Avg Type: RMS Trace] 56 requency
NFE PN Wide == Trig: Free Run AvglHold: 20120 THPE[M WFE PNO-Wide —+= Trig: Free Run AvglHold: 20120 TYoE(M
IFGainiow  #Atten: 40 dB werle |FGainlow  EAtten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 10.45 dB Ref Offset 1046 4B
g¢siiv__Ref 30.00 dBm jodeidv_Ref 30.00 dBm
Center Freq Center Freq
2402000000 GHz| 2.44D000000 GHz|
StartFreq| Start Freq
2400500000 GHz| 2.438500000 GHz|
( ¢ "
A Stop Freq| Az ¢ Stop Freq
2.403500000 GHz 2441500000 GHz
CF Step CF Step
300,000 kHz] 300,000 kHz
Man auto Man|
Freq Offset] Freq Offset|
0 H| 0 Hz|
Scale Type Scale Type
A A
Center 2.402000 GHz Span 3.000 MHz |-°0 =] Center 2.440000 GHz Span 3.000 MHz||-°8 o
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
usc sTATUS 5 sTaTus

[ Versght Specimm Ayt AP STSEIS| 1050, Compuiea =
ssssstatms 0 [
enter Freq 2.480000000 GHz #Avg Type: RMS Thace] 56 requency
WFE  PNO-Wids —+— I Run B |

= Trig: Free Avg|Hold: 20120
IFGain:Low SAtten: 40 dB oefP

Auto Tune|
Ref Offset 1046 dB
2;11 div. Ref 30.00 dBm

Center Freq|
2.480000000 GHz|

StartFreq
2478500000 GHz|

Stop Freq
2481500000 GHz|

CF Step
300,000 kHz
JAuto Man|

Freq Offset
0 Hz|

Scale Type
i

ICenter 2.480000 GHz Span 3.000 MHz|[-°3 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc

aTaTus

HIGH CHANNEL
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8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Tested By: 10649

Date: 6/5/2019

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

Low 2402 -1.55 30 -31.550
Middle 2440 -1.73 30 -31.730
High 2480 -2.09 30 -32.090
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8.5. AVERAGE POWER
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

Tested By: 10649
Date: 6/5/2019
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 -1.87
Middle 2440 -2.08
High 2480 -2.46
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8.6.

LIMITS

FCC §15.247 (e)

POWER SPECTRAL DENSITY

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 -16.31 8 -24.31

Middle

2440 -16.60

8

-24.60

High

2480 -17.46

8

-25.46

[#Res BW 3.0 kHz

Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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

RESULTS
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9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

Tested in accordance with ANSI C63.10-2013

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

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

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

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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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.

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

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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9.2.

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

_UL Fremont - Chomber K

Restricted Bondedge

2813 Jun 5 14:@3:27

- Project Number: |28B9B29
1150 Client:Energous
Config:EUT * Support Equipment
Mods BLE_Low_H
185 Tested by: 18549
L S S
B85
&
3 75k il
2 fl
T Iy
= |
=3 S SO SRRt SO I

BulJ¥m2

2.3 T8 . 5MH=/ 2.415
Frequency (GHz2
Torge (E2) REU/UE) Ref/ALin  Del/fvg Mods Seee Pls  E5wpeffode  FPosition Rargs (G2 REW/VR Raf/ALtn  Det/Avg Mode o Pis  Fougs/Mode Fosition
1:231-2.4 NC-GdB)/H  107/18 PERK/Par fug(RIS)  Omecifuts) 91 HAM 318 degs 343 4 1MC-5:283/3K ] Pur gl TT 18 &

Low CH BE - H.TST 33915 28 Dec 2@15

Rev 9.5 11 Jon 2819

Mark: Frequency Meter Det ‘AF PREO190811 “AmpICDI/Ftr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin “Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 40.19 Pk 28.1 -24.7 43.59 74 -30.41 1 4 H
2 *2.341 43.89 Pk 217 -24.7 46.89 - - 74 -27.11 1 4. H
3 *2.39 30.44 RMS 28.1 -24.7 1.99 35.83 54 -18.17 - - 1 4 H
4 *2.383 32 RMS 28 24.7 1.99 37.29 54 -16.71 1 4 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

.‘,\%_IL Fremont — Chamber K 2819 Jun 5 14:18:87
E
Restricted Bondedge
Project Number:|2B889829
15 Client:Energous
Canfig:EUT + Support Equipment
Made :BLE_Low_U
a5 Tested by: 18649
I R T e H
o R e B B S
e
3z 75
@
c
&5
Average Limit (dBul¥m
55 :
2 /-
45 aiaad ool " PRSI T EIN S SIPWVRIPE L YRR e ok o oy i e TR Sl b
Bd
35 Pt
2.31 18.5MHz/ 7.415
Frequency [GHz)
Fargs (B FBU/UBA Ref /Attn  Del/fvg Hods Gunep Pto upsifods  Fosition Rangs (GHo) ] Rel/Aitn  Det/fvg Mode Susep Pts ToupasModke Fosilion
Low CH BE - U.TST 33915 28 Dec 2815 Fev 9.5 11 Jon 2819
Marker Frequency Wieter Det ‘AF PREO1O0BLL AMPICHIFITPad BC Corr (4B) Corrected Average Limit Margin Peak Limit PK Margin “Azimuth Height Porarity
(GHz) Reading (dB) Reading (dBuv/m) (dg) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.31 Pk 28.1 -24.7 0 44.7 - - 74 -29.29 83 317 \
2 *2.369 43.69 Pk 279 -24.6 0 46.9! - - 74 -27.01 83 317 \
3 *2.39 30.52 RMS 28.1 -24.7 1.99 35.9 54 -18.09 - - 83 317 \
4 *2.387 32.02 RMS 28.1 -24.6 1.99 37.51 54 -16.49 - - 83 317 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| osUL Fremont - Chamber K 2819 Jun 5 14:25:32
z : .
H Restricted Bondedge
Project Number: 12889823
s Client:Energous
ConfigiEUT + Support Equipment
Mode:BLE_High_H
165 Tested by 18539
a5 ‘ fro
L O B B e B e L
5 .
R . LTeor Bimit feBu )
3 i
o ol
2 ﬁ JI
o |
- '
ol
il Averoge Lim IBiut
55 f \ i
; ‘ ; ; z ;
ﬁEMMMM' W T
: ‘ 1 1 : 4
» 3 ()
35 2 ethegheny b
2.46 T8. 3MH=z/ 2.563
Frequency (GHzJ
Rarga (6] FEUAUEM Faf/Atln  Det/fvg Hode Goep Pie  SSups/Mode  Fosition Range (GHz) REWEW Ref/Altn  Dat/Avg Made [ Pts ¥owpa/Mode FPosilion
VER2 05 MR 0 PP P Smecihuis)  WO1 W 315 dege 36| 200 briedraen A () Seaecthutr 0081 1D i
High CH BE- H TST 38915 2B Dec 2A15 Rev 9.5 {1 Jon 2819
Marker Frequency Meter Det AF PRE0190811 Amp/Cbl/Fitr/Pad DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 40.2 Pk 28.5 -24.8 0 43.9 - - 74 -30.1 1. H
2 2.531 43.64 Pk 28.8 -24.7 0 47.74 - - 74 -26.26 1 H
3 *2.484 31.37 RMS 28.5 -24.8 1.99 37.06 54 -16.94 - - 1. H
4 2.562 32.12 RMS 28.9 -24.8 1.99 38.21 54 -15.79 1 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

.‘,\%_IL Fremont — Chamber K 2819 Jun 5 14:19:29
E
Restricted Bondedge
Project Number:|2B889829
15 Client:Energous
Canfig:EUT + Support Equipment
Moce:BLE_High_U
a5 Tested by: 18649
e R R e e S
T S SO SO S S NS SSS S
e
S
@
]
£5
H Averog im 1Bl )
55 e - -
i 2
45W‘ L LRV o T .‘.‘_:_‘,‘._._'34 il bl L A e
; : : 4
H i ld H a ;
35 : et : s a
2.46 8. 3MH=/ Z.563
Frequency [GHz)
Rarge (61 FEUAE Ref/fittn  Det/fvg Hode ) Pio Tpifos  Position Range (o) R Refffitn  Det/fivg Pode Seop Pto  Towpa/Moks Fosition
High CH BE - U.TST 30315 28 Dec 2815 Fev 9.5 11 Jon 2819
Marker Frequency Meter Det AF PREO190811 Amp/CbIFitr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ) Reading (dBuvim) @) (dBuvim) () (Degs) (cm)
(dBuv) (dBuvim)
1 *2.484 41.73 Pk 28.5 -24.8 0 45.43 - - 74 -28.57 81 333 \
2 2.524 43.8 Pk 28.8 -24.8 0 47.8 - - 74 -26.2 81 333 \
3 *2.484 30.6 RMS 28.5 -24.8 1.99 36.29 54 -17.71 - - 81 333 \
4 2.536 32.08 RMS 28.8 -24.8 1.99 38.07 54 -15.93 - - 81 333 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1 I%JL Fremont — Chamber K 2819 Jun 5 13:22:21
Radiated Emissions 3-Meters
Praject Number: 12883829
185 Client Energous
Canfic:EUT  Support Equipment
Mode :BLE Low
a5 Testad by 18649
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FCC PortiSC 2 4GHz RSE.TST 30915 29 Dec 20815 Fev 9.5 11 Jon 2819
| ‘EJL Fremont - Chamber K 2819 Jun 5 13:22:21
H Radicted Emizsions 3-Meters
Froject Number:|2BB3823
185 Gl imnt:Ensrgous
Config:EUT + Support Equipment
Mode :BLE_Low
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&
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@
o
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6
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>
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VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0190811 Fltr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuV/m)
1 1.826 32 PK2 257 -15.6 0 421 - - 321 277 H
2 *2.249 33.09 PK2 273 -14.7 0 45.69 - - 74 -28.31 168 101 H
*2.252 2297 MAv1 27.3 -14.7 1.99 37.56 54 -16.44 - - 168 101 H
4 *1.536 32.75 PK2 24.7 -16.4 0 41.05 - - 74 -32.95 203 186 \4
*1.536 22.69 MAv1 247 -16.4 1.99 32.98 54 -21.02 - - 203 186 \
5 *2.237 32.63 PK2 27.3 -14.7 0 45.23 - - 74 -28.77 236 245 \4
*2.237 22.84 MAv1 27.3 -14.7 1.99 37.43 54 -16.57 - - 236 245 \
3 *11.865 29.6 PK2 40 -19.8 0 49.8 - - 74 -24.2 309 170 H
*11.867 20.3 MAv1 40 -19.8 1.99 42.49 54 -11.51 - - 309 170 H
6 *11.809 29.83 PK2 39.9 -19.6 0 50.13 - - 74 -23.87 142 347 \4
*11.807 20.12 MAv1 39.9 -19.6 1.99 4241 54 -11.59 - - 142 347 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12889029-E2V2
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DATE: JULY 08, 2019

MID CHANNEL RESULTS

; |5UL Fremont — Chaomber K 2819 Jun 5 1330101
Radiated Emissions 3-Meters
Project Number: 128896829
185 Client:Energous
Conf ig:EUT + Support Equipment
Mode :BLE_Mid
TSNS SR SO Tested by: 18649
85
Peak Limit (dBul/m
| ===
e
=
R
@
o .
- fAvg Limit CdBul/m)
[l Sm——
3
2 ™
2 Ly
1 14 13
Frequency (GHz)
Ronge (Giz) RE/ VB Ref/Attn  Det/fvg Mods Susep Fte #owps/fiods  Fosition| Aange (6Hz) [ Ref/Attn  Det/Avg Made Susep Ple S5upsificde Fosition
1°3 HC-BAE)/Hk  187/18  FERK/Por fvg(RMS)  189nscclfuta) 9891  MAH 6-360deg] 3:3-18 WC-EE/H ET/D PERK/Fir ugURMS scc(te) 18k MR Fbdeps H
FCC Port15C 2.4GHz RSE.TST 30915 29 Dec 2015 Rev 9.5 11 Jon 2019
) 15LIL Fremont — Chamber K 2819 Jun P33
Rodioted Emissions 3-Meters
Project Number: 12889620
L ClientEnergous
Config:EUT + Support Equipment
Mode :BLE _Mid
95} Tested by: 18649
85/
Peals imit (dBul/m
i E—
=
=
R
@
o .
- fAvg Limit CdBul/m)
[l Sm———
45| g
i5
et
35; 4
o
|
o PO OOs SOt TSSOSO OO USSP SO
1 14 18
Frequency (GHz]
Ronge (G1) REW/ VB Ref/Attn  Det/fvg Hods Susep Fte #5wpe/fiods  Fosition| Rangs (6H2) REW/UR Ref/Altn  Det/fvg Made Suep Fis d5ups/ficde  Fosition
FCC Port15C 2.4GHz RSE.TST 30915 29 Dec 2015 Rev 9.5 11 Jon 2019

VERTICAL
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REPORT NO: 12889029-E2V2

DATE: JULY 08, 2019

FCCID: 2ADNG-NF330
RADIATED EMISSIONS
Marker Frequency Meter Det AF Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0190811 Fltr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dB) dBuV/m)
1 1.953 3161 PK2 274 -15.1 0 43.91 341 326 H
4 *1.204 30.77 PK2 241 -17.4 0 356 286 H
*1.204 20.32 MAv1 241 -17.4 1.99 - - 356 286 H
2 *7.423 32.98 PK2 37.1 -26.4 0 43.68 - - 74 -30.32 316 242 H
*7.424 23.94 MAv1 37.1 -26.4 1.99 36.63 54 -17.37 - - 316 242 H
3 *12.417 28.55 PK2 40.9 -20.1 0 49.35 - - 74 -24.65 284 317 H
*12.418 20.83 MAv1 40.9 -20.1 1.99 43.62 54 -10.38 - - 284 317 H
5 7.202 32.67 PK2 37 -26.1 0 43.57 - - - - 36 142 \4
6 *11.838 28.13 PK2 40 -19.7 0 48.43 - - 74 -25.57 80 133 \
*11.841 20.12 MAv1 40 -19.8 1.99 42.31 54 -11.69 - - 80 133 \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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DATE: JULY 08, 2019

HIGH CHANNEL RESULTS

UL Fremont — Chaomber K

2819 Jun 5 14:38:83

"5
Radiated Emissions 3-Meters
Praject Number: 12883829
185 Client Energous
Canfic:EUT  Support Equipment
Mode :ELE_High
a5 Testad by 108649
85
Feak Limit Bul
75
T
3 5
3 =]
@
C
z fvg Limit (dBul/m)
55
2 LA
Tt
25|
1 18 18
Fregquency (GHz2
Fonga (B RGN Fef/Atin  Dol/Avg fods Senop Pis oupoifode  Fooition fange () RENATGH Fel/Altn  Det/fvg Pode Sancp Pty ¥owpalliods Fosition
1.1 Thi-GdEL/3 10T/1B PEAK/Far Mg Auie w3 W e 3318 MC-EdB)/ 3 8178 FEFK/Pir g5 fute B MR - 368deg H
BLE_High. DAT 38915 23 Dec 2815 Rev 9.5 11 Jon 2819
1|5JL Fremont — Chamber K 2819 Jun 5 14:38: 83
Radiated Emissions 3-Meters
Praject Number: 12883829
185 Client Energous
Canfic:EUT  Support Equipment
Mode :ELE_High
a5 Testad by 108649
85|
Feak Limit Bul
75
T
3 5
3 =]
@
C
z fvg Limit (dBul/m)
55
=}
45 P
5
) O
1] OSSR =
25
1 18 18
Fregquency (GHz2
Fonga (B RGN Fef /Atin  Dol/Avg fods Senop Pis oupoifode  Fooition fange (6 RENATGH Fel/Altn  Det/fvg Pode Sancp Pty ¥owalliods Fosition
BLE_High. DAT 38915 23 Dec 2815 Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 12889029-E2V2 DATE: JULY 08, 2019
FCCID: 2ADNG-NF330

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0190811 Fltr/Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuv/im)
*2.275 32.81 PK2 27.4 -14.7 0 45.51 - - 74 -28.49 9 306 H
*2.273 229 MAv1 274 -14.7 1.99 37.59 54 -16.41 - - 9 306 H
*1671 32.06 PK2 24.9 -16.2 0 40.76 - - 74 -33.24 223 171 \
*1.672 22.16 MAv1 24.9 -16.2 1.99 32.85 54 -21.15 - - 223 171 \
*2.293 3357 PK2 275 -14.7 0 46.37 - - 74 -27.63 345 320 \
*2.294 2252 MAv1 275 -14.6 1.99 37.41 54 -16.59 - - 345 320 \
*7.368 33.54 PK2 37.1 -26.4 0 44.24 - - 74 -29.76 144 167 H
*7.368 23.43 MAv1 37.1 -26.4 1.99 36.12 54 -17.88 - - 144 167 H
*11.57 29.59 PK2 39.5 -20.6 0 48.49 - - 74 -25.51 244 181 H
*11.57 20.63 MAv1 39.5 -20.6 1.99 4152 54 -12.48 - - 244 181 H
13.231 29.62 PK2 425 -20 0 52.12 - - 195 397 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12889029-E2V2
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DATE: JULY 08, 2019

9.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

WEEILL Fremont - Chamber K 2819 Jun 5 1@:35:48
RF Emis=zions
Project Number: 12889629
118 €17 ent :Energous
Config:EUT + Support Equipment
Mode :Below 3BMHz_Worst Cose
=L Tested by: 18649
70 Feok. Limit. CdBulym):
—
5B i i
,‘; \
2 30l Bvg-beim i B Ui *—\-‘\\
9 :
— e —
—
L S O A
: :E
-
~18} H . H—-e—.e»
el bl b b L ki i o PR it i
-3 e e s T
3
s, Beah il R
els) :
. DEB o T a 38
Frequency (MHz)
Ronge (MHz) RBU/LBH Ref/Attn Ple  #upa/Mode  Pocition| Rongs (M) REWUBH Ref/ittn  Det/Avg hade Susep Ptz #Supe/Mode  Position
1:.0-.15 3880- 3 89/2 2T B 8-3£Pdnge
201543 & 2 27k : 3
3: .48-1.705 12 20k
4:1.785-38 2 27k
FCC 15.209 Below 38MHz. TST 308915 23 Jon 2018 Rev 9.5 11 Jon 2819

Below 30MHz Data

Marker Frequency Meter Det Loop Antenna (dB/m) Cables (dB) Dist Corr 300m Corrected Peak Limit (dBuV/m) Margin Avg Limit Margin Azimuth
(MHz) Reading Reading (dB) (dBuVv/m) (dB) (Degs)
(dBuv) (dBuv/m)
1 .0151 -3.94 Pk 15 0 -40 -28.94 64.01 -92.95 44.01 -72.95 0-360
4 .00901 8.55 Pk 159 0 -40 -15.55 68.49 -84.04 48.49 -64.04 0-360
Marker Frequency Meter Det Loop Antenna (dB/m) Cables (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVv/m)
2 .81024 17.63 Pk 141 1 -40 -8.17 29.44 -37.61 0-360
3 .86008 19.73 Pk 14.2 1 -40 -5.97 28.93 -34.9 0-360
5 .80869 17.74 Pk 141 1 -40 -8.06 29.46 -37.52 0-360
6 .86107 20.01 Pk 142 1 -40 -5.69 28.92 -34.61 0-360

Pk - Peak detector
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DATE: JULY 08, 2019

9.4.

WORST CASE BELOW 1 GHZ

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

g UL Fremont — Chamber K 2819 Jun 18:54: 34
o T H
Radiated Emissions - 3 Meters
- Project Number: 128896829
85 Client:Energous
ConfigiEUT * Support Equipment
Mode :Below 1GHz_lorst Case
| ASRRRRRRRSSSSSSOSOOS SRTRSRPSOS SUOOUNME NASRSRSSOOS SOUOOUUNN NANSSNRE SOSOOOs: SOOI Tested by 18649
65
55— =
E
> =
3 A5 PE i dBul/w f
@
o
33 ..........
25%’\‘ ; 1 frevereend
”’vh‘\[ ‘N M /
1=l M""‘*»wmwy . mﬂw ..........
38 1848 1688
Frequency (MHz)
Fange (i) e Ref/fttn  Getifvg Hode Sueep Fis  #5upe/fiode Fosition| Range (Hiiz) R/ sl Ref/attn  Det/fg Pade Seep Pie  foupsifods Fosition
1:30-208 12BC-EdB)/IM G0 PEMAogPurVides  dmsectfutc) 48D MAM 0-360dege| 3:280-1088 T2BRC-EBIAN BB PERK/LaPur-Viden  |lneec(hutc) B3B3 MR &-Fbdozs H
FCC Port15C 38-1836HHz TST 38315 15 Jul 26814 Rev 9.5 11 Jon 2819
93[” Fremont — Chaomber K 2819 Jun 5 18.:54:34
: : Radiated Emissions - 3 Meters
- Project Number: 128896829
85 Client:Energous
ConfigiEUT * Support Equipment
Mede :Below 1GHz_Worst Case
s IS NSNS SN NN SN SO S SO Tested hy: 18643
65
S5 =
=
= =
5 A aPR TR T EE il f
@
2
354 ?
o 5 G ‘
‘ o J pais?
25w T J | i ﬁu\fﬁ\ ST M §
P N W ‘.' {yr 1 Wk -
Ly o T u,m‘ | h ,J ; i
15| i, f K (N {,:L ! "‘ il 4 \ ; ;
T W ¥ : :
Wt
o OSSOSO SOUOUOOOO S SOOTUO PO OFEOE SOPPOPEOOE OOTOPOE SO OP S OOOO SRR OSSOSO
38 184 1884
Frequency (MHz]
Fonge (Miz) REW/UBU Ref/Attn  Det/fvg Mode Susep Fiz  #3wps/Mode Fosition | Ronge (HHz) REWUE . Be({ﬂlm Det/fAvg Made Susep Fte QE.IlpEﬂ'HDde Fosition
FCC Port15C 30-1088MHz TST 38915 15 Jul 2014 Rev 9.5 11 Jon 2019

VERTICAL
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REPORT NO: 12889029-E2V2 DATE: JULY 08, 2019
FCCID: 2ADNG-NF330

Below 1GHz Data

Marker Frequency Meter Det AF Amp/Cbl (dB) Corrected QPkK Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184052 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m)

1 57.3346 40.68 Pk 13.1 -31.3 22.48 40 -17.52 0-360 399 H
2 *172.9645 45.66 Pk 17.4 -30.4 32.66 43.52 -10.86 0-360 199 H
3 185.4202 50.28 Pk 17 -30.3 36.98 43.52 -6.54 0-360 199 H

185.4955 47.49 Qp 17 -30.3 34.19 43.52 -9.33 241 119 H
4 31.0203 39.12 Pk 25.9 -31.6 33.42 40 -6.58 0-360 100 \
5 *172.5819 43.6 Pk 17.4 -30.4 30.6 43.52 -12.92 0-360 100 V
6 185.8453 45.61 Pk 17 -30.3 32.31 43.52 -11.21 0-360 100 V

Pk - Peak detector
Qp - Quasi-Peak detector
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9.5.

WORST CASE 18-26 GHZ

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

WQKUL EMC 26818 Jun 5 15:43:55
RF Emissions
= Order Number: 12389829
9 Client :Erergous
Configuration:EUT + Support Equipment
Mode: ELE_18-26MH=z
35 Tested by / SN 18649
75 Feak Limit (dBulUs/m2
E
-+
c
Re5
5
T fAvg Limit CdBul/m)
~ 55
P
=
o
>
b
@
G
25
=
18 26
Freguency (GHz)
Rarge (Hz) RBUABU Ref/Attn  Det/fug fode Sueep Pts  tupsifode Lobel Range (B2} REW/ VB Ref/Attn  Det/fvgy Made Suzcp Pts f#swps/fode Label
1:18-26 -3B89 PEAK/LacPur—Videa  32nsec(futc) 9BB1  MAKH Hor I zontal
18-266Hz Test.TST Rev 9.5 22 Jun 2018
WQKUL EMC 26819 Jun 5 15:43:55
RF Emissions
= Order Number: 12889029
9 Client:Energous
Configuretian EUT + Suppart Equipment
Mode:!BLE_18-26MH=
35 Tested by / SN: 18649
75 Peak Limit C(dBul/m2
o
0
565
C
i)
= i i
Avg Limit CdBul/m)
— 5’:
w
=
2
=
4
2 5]
4 5 2
35 . = PP i X
25
5
18 26
Frequency (GHz)
Rarge (6Hz) REWAJBY Ref/fttn  Det/fvg Hode Sueep Fie  Fups/tode  Lobel Range (BHzr REMY VEW Ref/ftin  Det/fvy Hade Suesp Pts  #3wps/Mode  Lobel
18-266Hz Test. TST Rev 9.5 22 Jun 2018

VERTICAL
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18 — 26GHz Data

Marker Frequency Meter Det AF PRE0182188 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuV) (dBuVolts) (dB)
1 21.43 69.44 Pk 33.7 -57 -9.5 36.64 54 -17.36 74 -37.36
2 23.636 69.79 Pk 34.5 -57.1 -9.5 37.69 54 -16.31 74 -36.31
3 25.126 66.93 Pk 34.9 -55.2 -9.5 37.13 54 -16.87 74 -36.87
4 19.252 69.93 Pk 33.3 -57.3 -9.5 36.43 54 -17.57 74 -37.57
5 21.606 69.07 Pk 33.7 -57.2 -9.5 36.07 54 -17.93 74 -37.93
6 24.603 69.94 Pk 34.7 -56.1 -9.5 39.04 54 -14.96 74 -34.96

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Quasi-p():eoankduaed Limit (dB:\Xgrage
0.15-0.5 66 to 56 * 5610 46 *

0.5-5 56 46

5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

Tested in accordance with ANSI C63.10-2013

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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DATE: JULY 08, 2019

LINE 1 RESULTS

| Ut Fremant, CA CE Roon 6 Jun 2819 89:49:3
Conducted RFI Uoltage
Project No: 12889829
186} C1iant Nome:Energaus
EIIJT 5‘.‘:.5 EEIT + Support Equipment
Test Ualt/Freq: |28/68
gz Test By: 18649
78|
T
A L .
E ol e S
2
T 36
5. ! ‘% 7
M+ N J 5 LA ARV
- \E.‘ ~ . . ~ =N ’,PE-\ l’;'\_\[ Y ‘r\f\“,f\_%f\l /
Bl s "5 A A G [ - \';\L’.’J/ ‘ fﬂ'\_"B" p \’/' ! P =X
_5
s i ra KL%
Frequency (MHz)
i iargg Hz) ig.lr'l\w ﬁer,-n(:u [‘Ebf‘? Hode S"feﬂ_ P;s} ﬁuagi;\we Lobe Ronge (MHz) RELABU Ref/fttn  Det/fvg Made Susep Pte  #Sups/Mode  Lobe
15-38 Gel-bell) /- 82/18 p/Cn 1e/2.25kHz 1 1A Line-LI
FCC15 CF Closs B 158kHz-3AMHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Hoy 2815
Range 1: Line-L1 .15 - 30MHz
Marker | Frequency Meter Det LISN LC Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading L1 Cables Reading Part 15 (dB) Part 15 (dB)
(dBuVv) C1&C3 dBuv Class B Class B
QP Avg
1 .6855 12.47 Qp 0 0 10.1 22.57 56 -33.43 -
2 .68325 .97 Ca 0 0 10.1 11.07 - - 46
3 2.967 5.84 Qp 0 1 10.1 16.04 56 -39.96 -
4 2.97038 -2.9 Ca 0 1 10.1 7.3 - - 46
5 3.633 6.02 Qp 0 1 10.1 16.22 56 -39.78 -
6 3.6735 -2.59 Ca 0 1 10.1 7.61 - - 46
7 7.68075 10.12 Qp 0 .2 10.2 20.52 60 -39.48 -
8 7.692 -.32 Ca 0 .2 10.2 10.08 - - 50
9 9.01163 11.79 Qp 0 2 10.2 22.19 60 -37.81 -
10 9.04538 -.01 Ca 0 .2 10.2 10.39 - - 50
11 27.93525 5.03 Qp A1 A4 10.5 16.03 60 -43.97 -
12 27.93525 2.32 Ca 1 4 10.5 13.32 - - 50

Qp - Quasi-Peak detector

Ca - CISPR average detection
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FCC ID: 2ADNG-NF330
LINE 2 RESULTS
| oL Fremant, CA CE Reen 6 Jun 2815 @3:49.3
' Conducted RFI Uoltage
186 Project No: 12889829
S C1iont Nome:Energaus
EUT Lot oo ElT + Support Equipment
Test Ualt/Freq: |28/68
EE Test By: 18649
78.
N B4
L ——
5 ose) T —
LIEr
1[1 ~
oy — . 1.7 15 I; ‘HG‘ -{:‘1 20?
a A I'_:’ 1;3 ?zc\B q ._DL e |
,E' ,,,,,,,
s T Ta K[
Frequency (MHz)
Rarge (Hz) REWABU Ref/fiitn  Det/fivg Hode Pts  #iups/Mode  Lobe Ronge (MHz) FELABU Ref/fittn  Det/fivg Made Susep. Pis  #Sups/tode  Lobe
FCC1S CE Close B 15BkHz-36MHz Stepping.TST 38915 24 Feb 26816 Rev 9.5 26 Moy 2615
Range 2: Line-L2 .15 - 30MHz
Marker | Frequency Meter Det LISN LC Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading L2 Cables Reading Part 15 (dB) Part 15 (dB)
(dBuVv) C2&C3 dBuv Class B Class B
QP Avg
13 681 16.37 Qp 0 0 10.1 26.47 56 -29.53 -
14 .681 5.37 Ca 0 0 10.1 15.47 - - 46
15 .98812 9.62 Qp 0 1 10.1 19.82 56 -36.18 -
16 .98812 .3 Ca 0 1 10.1 10.5 - - 46
17 2.98725 6.94 Qp 0 1 10.1 17.14 56 -38.86 -
18 2.976 -1.53 Ca 0 1 10.1 8.67 - - 46
19 6.3825 9.31 Qp 0 2 10.2 19.71 60 -40.29 -
20 6.38588 .57 Ca 0 .2 10.2 10.97 - - 50
21 8.37038 11.14 Qp 0 2 10.2 21.54 60 -38.46 -
22 8.35575 2.22 Ca 0 2 10.2 12.62 - - 50
23 27.93525 5.54 Qp 1 4 10.5 16.54 60 -43.46 =
24 27.93525 1.74 Ca 1 4 10.5 12.74 — - 50

Qp - Quasi-Peak detector

Ca - CISPR average detection
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