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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: OVER-THE-AIR, DISTANCE CHARGING TRANSMITTER
MODEL NUMBER: MS-550

SERIAL NUMBER: 2032 (RADIATED); 2011 (CONDUCTED)

DATE TESTED: NOVEMBER 25, 2019 TO NOVEMBER 26, 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
0 Chamber A 1 Chamber D 0 Chamber |
1 Chamber B 1 Chamber E 0 ChamberJ
0 Chamber C 0 Chamber F Chamber K

[0 Chamber G [0 ChamberL
0 Chamber H 1 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 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07 dB
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 an over-the-air, distance charging transmitter. Wireless power transfer is only
transmitting a continuous carrier wave signal at 917.5 MHz frequency single channel when client
device is positioned within the charging zone. The charging zone of the EUT is up to 40cm for
client device placed in front of the EUT. EUT can only charge one client device at a time. The
EUT uses BLE to pair with the client device.

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

5.2. 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 -3.57 0.44

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band Antenna Peak Gain

(GHz) (dBi)
2.4 2.72
54. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Version: 4.0.1.255

5.5. WORST-CASE CONFIGURATION AND MODE
Radiated band edge, harmonics, and spurious emissions from 1 GHz to 18 GHz 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 13119172-E1V1 WPT report.
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5.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
EUT AC/DC Adapter Anker PD 30 AFZFD51915301545 DoC
Laptop Dell Latitude E7470 3F94RC2 DoC
Lap;‘é‘;égr/ bc Dell LAG5NM130 CN-03NKWD-72438-38D-0F54-A00 DoC
I/O CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 AC 1 AC Unshielded 1 AC Mains to AC/DC
Adapter
2 DC 1 DC Unshielded 15 ACIDC Adapter to
Laptop
3 UsB 1 UART Unshielded 15 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 (RF RADIATED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
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 MAINSI 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
Antenna, Horn 1-18GHz ETS-Lindgren 3117 EMC4294 06/14/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 05/04/2020

- SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 PRE0186650 12/13/2019
Antenna, BroadBfgﬂzHyb”d' 30MHz 10 5 n0l Sciences Corp. B3 PRE0181574  10/24/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 10/14/2020
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 08/13/2020
Pre-Amp, 18-26.5GHz Amplical AMP18G26.5-60 PRE0181238 @ 05/01/2020
Spectrum Analyzer, PXA, 3Hz to 44GHz Keysight N9030A T1450 01/23/2020
Power Meter, P-series single channel Keysight N1911A T1262 01/31/2020

Power Sensor, P-series, 50MHz to .
18GHz, Wideband Keysight N1921A T1227 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
UL AUTOMATION SOFTWARE
. Ver 9.5, Sept 24, 2019 and
Radiated Software UL UL EMC Ver 9.5.0ct 21, 2019
Antenna Port Software UL UL RF Ver 2019.11.13
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 RES

LIMITS

None; for reporting purposes only.

PROCEDURE

ULTS

ON TIME AND DUTY CYCLE

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 0.636 63.65% 1.96

DUTY CYCLE PLOTS

OdE & SWT 2.9 ms & VBW 10 MHz
off  Motch Of

= ALL
Input
1 Zero Span

10C  PS

00 dBuY

70 dBpy

Tester ID: | 19498 ER
Spectrum |
Ref Level 27 .00 dBps & RBW (CISPR) 1 MHZ SGL
Frequency 2.4020000 GHz

B0 B

SLTUEY

40 dBpY

30 dBpy

20 dBpv-

10 depV

0 dBpv

10 dBpv 1
4001 pts

09:43:44 25.11.2019

DUTY CYCLE BLE 1Mbps

CF 2,402 GHz 290.0 ps/
2 Marker Table
Type | Ref | Trc | H-Value | Y-Value Function Function Result 1
M1 1 1.269556 ms 48.59 dBpv
Dz M1 1 398.267 ps 2.03 dB
D3 M1 1 625.756 pus 2.40 dB
il 25.11.2019
J J Ready LU W aaas
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel

99% Bandwidth
(MH2z)

Frequency
(MHZz)

Low

2402 1.0394

Middle

2440 1.0429

High

2480 1.0395

| Hiryrighe Sgeactrans Arabyne - AFJI5.13 11 1050 1R, ol @ | Firyuighe Sgarcirars Arabyoes - AFNI5.11 .11 10450 IR, ol @
E : : T o83 e 6, 3008 : : T 0855 s 6, 3003
Gantar Freq: 2402000000 OHz Radio $4d: N Frequency Cantar Freq: 2440000000 GHz Radio $1d: N Frequency
anter Freq 2. m".?r‘!""ﬁ — Tig: Freefiun AvaHakl: 10310 g o fcanter Tren £ ““".."r‘!"“ — Tig: Freefiun AvaHokd: 103100 g o
WFGelnlow sAmen: 30 dB Radio Device: BTS EFGelilow sAmen: 30 dB Radio Device: BTS
Ref Offset 102 dB Ref Offset 102 dB
Ref 20.00 dBm Ref 20.00 dBm
Center Freg) Center Freg)
2402000000 GH2: 2440000000 GH2:
Center 2402 GHz Span 2 MHz CF Step Center 244 GHz Span 2 MHz CF Step
#Res BW 18 kHz #VEW 51KHz #Sweep 100 ms| 206,000 Kz #Res BW 18 kHz #VEW 51KHz #Sweep 100 ms| 206,000 Kz
Man Man
Qccupied Bandwidth Total Power -1.49 dBm [s] Bandwidth Total Power -1.59 dBm
1.0394 MHz FreqOnsel 1.0429 MHz FreqOfiser
Transmit Freq Ermor 11.203kHz % of OBW Power  99.00 % O Transmit Freq Error 11.276 kHz % of OBW Power  99.00 % O
x dB Bandwidth 1MTMHz  xdE -26.00 dB x dB Bandwidth 1325MHz  xdB -26.00 dB
sans sans
| Eiryuighe Spacirans Arabyoer - AFI61110 1458 IR Tenp & = E a
: : — I TN —
= Freq. 2480000000 GHz. Radio 54d. Ny
anter Freq 2. D".?r‘!“ C == "-'.-.,‘?'F..."E... AvgHokd: #0100 g o
EFGelilow sAmen: 30 dB Radio Device: BTS
Ref Offset 10.2 dB
Rief 20.00 dBm
Center Freg)
2.480000000 GHz
Center 248 GHz Span 2 MHz. CF Step
#Res BW 18 KHz #VEW 51KHz #Sweep 100 ms| 206,000 Kz
Man
Qccupied Bandwidth Total Power -2.05 dBm
1.0395 MHz FreqOfser
Transmit Freq Error 9.623KkHz % of OBW Power  99.00 % O
x dB Bandwidth 131 MHz  xdE -26.00 B
suns
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8.3. 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
(MHZz) (MH2z) (MHz)
Low 2402 0.675 0.5
Middle 2440 0.672 0.5
High 2480 0.669 0.5
Ww . = _WW..mmw =
onver Freq ZAV0OWONOGHE . Ganmas i onier Froq ZAM0000B0GHz ] | sy ooy
Ay BENE = Mafmbn A
AMEr kHZ Auto Tune Auto Tune
Ref Ofset 10.2 dB h Ref Ofset 10.2 dB
0daediy Ref 30,00 d8m € 0dediv - Ref 30,00 d8m
Center Freq, Center Freq,
2402000000 GHz 2440000000 GHz
StartFreq StartFreq
2400600000 GHz 2438600000 GHz
H ¢ StopFreq 9 StopFreq
2403500000 GHZ 2441500000 GH2
CF Step CF Step
300000 kHz 300000 kHz
Man Man
FreqOnse: FreqOnse:
L L
Scale Type Scale Type
Center 2402000 GHz . Span 3.000 MHz o Lin Center 2440000 GHz . Span 3.000 MHz| o Lin
[#Res BW 100 kHz #VEW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VEW 300 kHz Sweep 1.533 ms (1001 pts]
LOW CHANNEL MID CHANNEL
| Eiryuighe Spacirans Arabyoer - AFI61110 1458 IR Tenp & ol
Eamr Fm%] R o N Frequency
F6¢ L;- sAnen: 4) dB
AMEK Auto Tune
Ref Offset 10.2 dB
0dediy - Ref 30,00 dBm
Center Freq,
2480000000 GHz
StartFreq
24TEE00000 GHz
g § ¢ StopFreq.
2451500000 GHZ
CF Step
300000 kHz
Man
FreqOnse:
L
Scale Type
Center 2480000 GHz Span 3.000 MHz =8 ki)
[#Res BW 100 kHz #VEW 300 kHz Sweep 1.533 ms (1001 pts]
HIGH CHANN E L
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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: 19498 ER

Date: 11/26/2019

Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)

Low 2402 -3.57 30 -33.570
Middle 2440 -4.19 30 -34.190
High 2480 -4.16 30 -34.160
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REPORT NO: 13119172-E2V1
FCC ID: 2ADNG-MS550

DATE: DECEMBER 18, 2019

MODEL: MS-550

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter. Average power measurement is the
average during the ON time of the transmission

RESULTS

Tested By: 19498 ER
Date: 11/26/2019
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -4.05
Middle 2440 -4.61
High 2480 -4.68
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019

FCC ID: 2ADNG-MS550 MODEL: MS-550
8.6. 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 -18.23 8 -26.23
Middle 2440 -19.08 8 -27.08
High 2480 -18.86 8 -26.86
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

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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REPORT NO: 13119172-E2V1
FCC ID: 2ADNG-MS550

DATE: DECEMBER 18, 2019
MODEL: MS-550
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvim)at3m (dBuV/m) at 3m
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 1 GHz. 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 1 GHz and above 18 GHz
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: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

For below 30 MHz 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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REPORT NO: 13119172-E2V1
FCC ID: 2ADNG-MS550

DATE: DECEMBER 18, 2019

MODEL: MS-550

9.2. TRANSMITTER ABOVE 1 GHz
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

125 UL Fremont Chamber K 2819 Now 22 B9:48: 35
a Restricted Bondedge
115 Fre ject Nurber: 13119172
- 1¢ Energous
{EUT 3Support Equipment
SLE 2482 H
185 ed by: 19438 ER
g5
a5
€
G5}
Al
55 i
1 If 1
. [P ket FERIRIT P e Mg wraibn B A by L A e L ._-“*.f | Sl
=l = {4
e
35
2.31 7@, SHHz/ 2. 415
Frequency (GHz)
Fierae (G0 AR = Pia i [ Fenge (52 AL Fal Akt Dt/ Fede Seers Fis  Fopalod Position
1:2 THi-3d80 /M e (4 5] N 1 v I e
|Low CH BE - H.TST 33915 28 Dec 2015 Rev 9.5 24 Sep 201
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVv/m) (dBuV/m) (dBuV/m) (dB)
1 *2.39 33.28 Pk 31.9 -14.1 0 51.08 - 74 -22.92 226 99 H
2 *2.36381 34.84 Pk 31.8 -14.3 0 52.34 - - 74 -21.66 226 99 H
3 *2.39 21.61 RMS 31.9 -14.1 1.96 41.37 54 -12.63 - - 226 99 H
4 *2.38138 22.68 RMS 31.9 -14.2 1.96 42.34 54 -11.66 226 99 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

VERTICAL RESULT

125 UL Fremont Chamber K 2819 Nov 28 09:56: 62
o Restricted Bondedge
- Pro ject Number: 13119172
115 1C1ient :Energous
Config:EUT +Suppart Equipment
Mode:ELE_2482 U
185 i i i i Tested by: 19488 ER
\jl_l
a5
€
3 5
@
a
G5}
55| 2
k = i
e R s b Al A A b A A A - g i g FHmPY
451 o 5
=] =
-
35|
2.31 ) ) ) ) 7@, SHHz/ ) ) ) 2. 415
Frequency (GHz)
[ Rerge Gz R Fol/fiin Dot/ Fede =1 i WopsMad  FPosition [ Ponge (e} LA Fof/fittn  Oot/ing fode = Fis  Fopalod Position
|Low CH BE - U.TST 38515 28 Dec 2015 Rev 8.5 24 Sep 201C
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuv/im) (dBuv/im) (dBuVv/m) (dB)
1 *2.39 2.9 Pk ) 4 0 50.7: - - 74 -23.27 0 \
*2.38121 5.0; Pk -14. 0 52.8; - - 74 -21.18 0 \
*2.39 1.7 RMS -14 1.96 41.5 54 -12.48 - - 0 \
4 *2.38015 2.4 RMS 4 1.96 42.25 54 -11.75 0 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13119172-E2V1
FCC ID: 2ADNG-MS550

DATE: DECEMBER 18, 2019

MODEL: MS-550

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1"5UL Fremont Chamber K 2819 Nowv 2% 18:29:59
- Restricted Bondedge
Fre ject Nurber: 13119172
115 |Client:Energous
Canfig:EUT + Suppert Equipment
Made:BELE_2488_H
165 Tested by: 19498 ER
\jl_l
as;
€
3 E
|'H
G5
55 L -
M Ll IR AT, P
s
U
35
2. 4e 7@, 3Hz7 .56
Frequency (GHz)
[ Rerge (Gz1 RO Fol/fiin Dot/ Fide =1 s WopsMade  FPosition [ Fange (521 G Fof/fittn  Oot/ig fode = Fis  FpaMod Position
1:2.46-2.563 NG BT/18  PERFur gl Shsecth SE WH 155 degs 49 en ] T g - T 155 &
High CH BE- H.TST 38515 28 Dec 2015 Rev 0.5 24 Sep 201
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dB) | (dBuvim) (dBuV/m) (dBuV/m) (dB)
*2.4835 41.57 Pk .5 4 0 49.27 - 74 -24.73 55 4 H
*2.4975 43.83 Pk .4 -24. 0 51.43 - - 74 -22.57 55 4 H
*2.4835 30.5 RMS .5 -24. 1.96 40.16 54 -13.84 - - 55 4 H
4 2.5416! 32.03 RMS .4 4 1.96 41.59 54 -12.41 55 4 H

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

125 UL Fremont Chamber K 2819 Nowv 2% 18:36:36
o Restricted Bondedge
- Pro ject Number: 13119172
115 : froeeed 1 i : 1C1ient :Energous
Canfig:EUT + Suppert Equipment
Made:BELE_2488_U
185 i i i i Tested by: 19488 ER
\jl_l
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€
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@
a
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55|
oAby A bl .'--J,L&l-mmmmmmﬂ«:m»u-a'...4ymt54.|.' e P et RPN STPRIeP o el
= T !
) 4
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e
35|
2. 4e ) ) ) ) 7@, 3Hz7 ) ) ) 2.563
Frequency (GHz)
[ Rerge Gz R Fol/fiin Dot/ Pide =1 Fis  Wapsak  Fosition [ Ponge (82 G Fof/fittn  Oot/ing fode = Fis  Fopalod  Position
High CH BE - U.TST 38915 28 [ec 2615 Rev 0.5 24 Sep 201
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dB) | (dBuvim) (dBuV/m) (dBuV/m) (dB)
*2.48351 40.92 Pk .5 -24. 0 48.62 - 74 -25.38 7 4 \
2.54407 43.64 Pk .4 -24. 0 51.24 - - 74 -22.76 7 4 \
*2.48351 31.12 RMS .5 4 1.96 40.78 54 -13.22 - - 7 4 \
4 2.50146 32.1 RMS .4 4 1.96 41.82 54 -12.18 7 4 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: 2ADNG-MS550 MODEL: MS-550

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

. |s..UL Fremont Chamber K 2819 Nov 25 18:8d:19
i . . Radiated Emiasions 3-Meters
Pro ject Mumber:13110172
Sl o
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FCC FartISC 2.46Hz RSE.TST 38915 15 Am 2018 Rev 9.5 24 Sep 2815
. |s..UL Fremont Chamber K 2819 Nov 25 18:8d:19
i . . Radiated Emiasions 3-Meters
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Sl o
165 Client:Energous
Config:EUT + Support Equipment
Mode:ELE_24682
a5} ; ' ' Tested by: 194968 ER
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25
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Frequency (GHz)
Fergn i) R Taf/ftin  Dat/ing Fede umep Fie Ptk Fosition Fangn (G2 LR Hafiatin  Ontiing fede Sunep Fis  Fapatiod Porition
FCC FartISC 2.46Hz RSE.TST 38915 15 Am 2018 Rev 9.5 24 Sep 2815

VERTICAL
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

RADIATED EMISSIONS

Frequency Meter Det AF EMC4294 AmpICI/Fitr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*1.25826 415 PK2 28.9 -23.9 0 46.5 - - 74 -27.5 27 248 H
*1.25835 31.46 MAv1 28.9 -23.9 1.96 38.42 54 -15.58 - - 27 248 H

*1.3637 41.27 PK2 29.6 -23.8 0 47.07 - - 74 -26.93 123 171 \4
*1.36561 31.8 MAv1 . -23.8 1.96 39.51 54 -14.44 - - 123 71 i
*3.76747 39.18 PK2 . -31.7 0 40.6¢ - - 74 -33.32 50 5 H
*3.76621 28.02 MAv1 . -31.7 1.96 31.4 54 -22.52 - - 50 5 H
*11.62846 0.55 PK2 . -20.4 0 48.65 - - 74 -25.35 50 4 H
*11.63165 0.1 MAv1 .5 -20.3 1.96 40.35 54 -13.65 - - 50 4 H
*3.90174 7.7 PK2 .4 -31.7 0 39.4 - - 74 -34.52 85 7 i
*3.90104 7. MAv1 .4 -31.7 1.96 31.5; 54 -22.48 - - 85 7 i
*11.43879 0. PK2 .2 -20.7 0 48.4 - - 74 -25.53 71 9 i
*11.43839 0.58 MAv1 .2 -20.7 1.96 40.04 54 -13.96 - - 71 79 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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MID CHANNEL RESULTS

| |s-.UL Fremont Chamber K 2819 Nov 25 11:88:17
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HORIZONTAL
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VERTICAL
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

RADIATED EMISSIONS

Frequency Meter Det AF EMCA294 AmpICbI/Fitr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.15133 41.8 PK2 7.6 -23.8 0 45.6 - - 74 -28.4 147 H
*1.15221 31.27 MAv1 7.6 -23.9 1.96 .93 54 -17.07 - - 147 H
*2.75844 41.65 PK2 .5 -24.5 0 49.65 - - 74 -24.35 264 i
*2.75935 4 MAv1 .5 -24.5 1.96 41.44 54 -12.56 - - 264 i
*11.31069 .7, PK2 .1 -21 0 46.81 - - 74 -27.19 A H
*11.30926 .32 MAv1 .1 -21 1.96 39.38 54 -14.62 - - 40 H
*4.00265 7.55 PK2 .4 -31.4 0 39.55 - - 74 -34.45 51 H
*4.00158 28.04 MAv1 .4 -31.4 1.96 32 54 -22 - - 51 H
*11.83705 29.87 PK2 .7 .7 0 48.87 - - 74 -25.13 149 i
*11.83875 20.42 MAv1 .7 -19.7 1.96 41.38 54 -12.62 - - 149 i
*3.56417 37.92 PK2 33.2 -32.3 0 38.82 - - 74 -35.18 283 321 \4
* 3.56266 28.46 MAv1 33.2 -32.3 1.96 31.32 54 -22.68 - - 283 321 \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: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

HIGH CHANNEL RESULTS

| gL _Fremant - Chamber K 2B19 Nov 25 1B:48:55
: : : Radiated Emissions 3-Meters
Pro ject Number:13119172
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95} : i i Tested by: 19498 ER
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

RADIATED EMISSIONS

Frequency Meter Det AF EMCA294 AmpICbI/Fitr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.23951 42.39 PK2 28.6 -23. 0 47.09 - - 74 -26.91 11 3 H
*1.24066 31.51 MAv1 28.6 -23. 1.96 38.17 54 -15.83 - - 11 3 H
*1.31621 41.65 PK2 29 -23. 0 46.85 - - 74 -27.15 05 0! i
*1.31756 .41 MAv1 29 -23. 1.96 .47 54 -15.53 - - 05 0! i
*11.86914 .35 PK2 .7 -19. 0 49.15 - - 74 -24.85 97 5! H
*11.87141 0.55 MAv1 .7 -19. 1.96 41.3 54 -12.69 - - 97 5! H
*7.6582 .99 PK2 5. -25. 0 44.0¢ - - 74 -29.91 48 H
* 7.6593: .43 MAv1 5. -25.7 1.96 35.4 54 -18.51 - - 48 H
*4.3414. .75 PK2 3.5 -31.1 0 40.15 - - 74 -33.85 07 i
* 4.3420: 7.93 MAv1 3.5 -31.1 1.96 32.29 54 -21.71 - - 07 7 i
*12.3621 29.46 PK2 39 -20.1 0 48.36 - - 74 -25.64 37 226 \4
* 12.36046 20.48 MAv1 39 -20.1 1.96 41.34 54 -12.66 - - 37 226 \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: 13119172-E2V1
FCC ID: 2ADNG-MS550

DATE: DECEMBER 18, 2019
MODEL: MS-550

9.3. WORST CASE BELOW 30 MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

'IleUL Framont - Chamber K 26819 MNowv 2% 13:59:89
RF Emiszsions
Praject Number 13119172
118 Client:Energ
Config:EUT + Suppart Eguipnent
Mode:lWorat Come_
Iz ted by: 19498 ER
- Peak L imit, ARl S
:H._&\_\__‘_‘_‘———h._\_‘_‘_‘_\_\_‘_-_‘_
56 _‘_H_"""'---..______

£ B
T 1 1 1
16 S AR,
— 1 F v i i H H ik H " I
= PO = -
o &
"M i
—3al M i i
—56
aEs 1 i [5]
Frequency (MHz)
[ Fonge CHz1 R ufiAttn  Dutifg Hode Suwep Fis  SagaMod  Position
FCC 15,209 Below 3@MHz TST 38915 23 Jon 20818 Rev 9.5 24 Sep 20815

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequen Meter Det Loop Cables Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
cy Reading Antenna (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(MHz) (dBuV) (dB/m) (dBuVolts)
1 .05292 42.33 Pk 14.4 0 -80 -23.27 53.11 -76.38 33.11 -56.38 0-360
2 .28595 43.05 Pk 139 1 -80 -22.95 38.49 -61.44 18.49 38.49 0-360
5 .01166 54.5 Pk 15.3 0 -80 -10.2 66.25 -76.45 46.25 -56.45 0-360
6 .29346 4227 Pk 139 1 -80 -23.73 38.26 -61.99 18.26 -41.99 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Cables Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuV) (dBuVolts
)
3 .81186 35.54 Pk 14.1 1 -40 9.74 29.43 -19.69 0-360
4 5.74085 18.62 Pk 14.9 .3 -40 -6.18 29.5 -35.68 0-360
7 7391 37.67 Pk 14.1 1 -40 11.87 30.24 -18.37 0-360
8 .8628 35.86 Pk 14.2 1 -40 10.16 28.9 -18.74 0-360
9 5.67168 19.47 Pk 14.9 3 -40 -5.33 29.5 -34.83 0-360

Pk - Peak detector
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REPORT NO: 13119172-E2V1
FCC ID: 2ADNG-MS550

DATE: DECEMBER 18, 2019
MODEL: MS-550

9.4. WORST CASE BELOW 1 GHZ

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

thL Fremont Chamber K 2819 Nowv 26 1B:41:23
B “odioted Emissions 3 Meters
- i P |Project Nunber:13119172
b [ S S S S F|Client:Energous
Config:EUT + Support Equipment
. Mode :Uerat Case BLE
~ | Tested by: 19498 ER
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E
3 s
i}
I 1
= IOURRRSSUUOUSN: SUOSSUUTSSONN: SUSSSNUUUOS SOSUUUUN SO AN SOUOOUN SUUOUOTOOsooooOOOTOsOoo oo OOSSSSUUOSRRSUUN SUUUSEUUUUISSUUSRRUUON SUNUUUUORUOUOUE SUSOUUTSSTOE USSR OSUUURN SO SRR SO
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o) R Ref/itn  Dutiing Hode Snep Pte Fapuod  Position Fangs Mz RELI af/hitr  Datifg Pods 3 Fis  facaod  Position
1320 \ZB(-EB)/IN Ul PERASqPr-dides dasectito)  4BBI  WOH B-Eldage 3 208- 160 1Z(-6dB)IN T/IE  PE/LogFr-Uide  Ilmectiute) 809 WUH - 30degs. H
FCO Part!3C 38-1808MHz TST 38315 1S Jul 2814 Pev 9.5 24 Sep 2815
thL Fremont Chamber K 2819 Nowv 26 1B:41:23
B “odioted Emissions 3 Meters
- i P |Project Nunber:13119172
b [ S S S S F|Client:Energous
Config:EUT + Support Equipment
. Mode :Uerat Case BLE
~ | Tested by: 19498 ER
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

Below 1GHz Data

Marker | Frequency Meter Det AF Amp/Cbl | Corrected QPK Limit Margin | Azimuth | Height | Polarity
(MHz) Reading PRE0181574 (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuV/m)

1 286.5112 48.07 Pk 19.1 -29.9 37.27 46.02 -8.75 0-360 100 H
2 75.3592 47.63 Pk 13.9 -31.1 30.43 40 -9.57 0-360 299 H
3 238.705 46.69 Pk 17.4 -30.1 33.99 46.02 -12.03 0-360 100 H
4 102.8639 52.47 Pk 17 -30.9 38.57 43.52 -4.95 0-360 100 \

103.2515 21.99 Qp 17.1 -30.9 8.19 43.52 -35.33 356 352 \
5 167.2255 41.06 Pk 17.8 -30.5 28.36 43.52 -15.16 0-360 100 \Y
6 * 74.2965 44 Pk 14 -31.1 26.9 40 -13.1 0-360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Page 37 of 44
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.




REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

9.5. WORST CASE 18-26 GHZ

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

1@FEL EMC ZH19 Nov 26 11:17:58
i RF Emiz=ions
" | Order MNumber:13119172
: Configuration:EUT + Supperi Equipnent
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VERTICAL
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

18 — 26GHz Data

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)
1 19.53661 70.07 Pk 32.8 -57.3 -9.5 36.07 54 -17.93 74 -37.93
2 22.86672 70.93 Pk 33.7 -57.4 -9.5 37.73 54 -16.27 74 -36.27
3 24.63189 70.12 Pk 34.4 -56 -9.5 39.02 54 -14.98 74 -34.98
4 18.629 70.85 Pk 32.4 -58.7 -9.5 35.05 54 -18.95 74 -38.95
5 20.07967 69.43 Pk 32.9 -56.4 -9.5 36.43 54 -17.57 74 -37.57
6 25.66605 69.07 Pk 34.4 -54.8 -9.5 39.17 54 -14.83 74 -34.83

Pk - Peak detector
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REPORT NO: 13119172-E2V1 DATE: DECEMBER 18, 2019
FCC ID: 2ADNG-MS550 MODEL: MS-550

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Quasi_gggl((jUCted Limit (dit\ll\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.

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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REPORT NO: 13119172-E2V1
FCC ID: 2ADNG-MS550

DATE: DECEMBER 18, 2019

MODEL: MS-550

LINE 1 RESULTS

1_)“L|L Fremont, CA CE Room 26 Mov 2819 BS:42:83
28
Conducted RFI Voltage
Project No:l13119172
186 Client Monme:En=rgous
EUT Config:EUT + Suppert Eguipment
: : : A : Test Ualt/Freq: 128U/EBHz
a2 ; : U SOVUUN SO SOO SO ; Test By:19498 £R
78
% (o | v S UUUUUUDIBNRNIE USUSURDURSUNS SUNVURUSURS SUSUNIUOS: WSS IISUNS SUUUR SURSE SSUISURUUUNUHIRURURIRURUSUEBI: SURUNSUSUURRRHSRIS SUUUSURUSDURNS SRR SN o = OO (00 i5-Llass-B
] I i
T 58
T 6

rn
%]

3]
15 [Z] k[z]
Frequency (MHz)
s ‘;_u; PHz) Ezlw_ Ragbél c‘(:;'(‘,q Hode IE‘;"SE‘I; Tl]:} IEY.IPYuu t&:lu Ferge (HHe) PEUAEY Ref/fitts  Deb/fvg Made Sueep P oups/fode  Lokel
FCC15 CE Cless B 15BkHz-30MH: Stepping. TST 38915 24 Feb 2016 Rev 9.5 26 May 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 13.56 28.11 Qp 1 2 10.2 38.61 60 -21.39 - -
2 13.56 19.18 Ca 1 2 10.2 29.68 - - 50 -20.32
3 .15225 25.35 Qp 1 0 10.1 35.55 65.88 -30.33 - -
4 .15225 4.61 Ca 1 0 10.1 14.81 - - 55.88 -41.07
5 .43125 14.66 Qp 0 0 10.1 24.76 57.23 -32.47 - -
6 143125 3.32 Ca 0 0 10.1 13.42 - - 47.23 -33.81
7 .861 6.47 Qp 0 0 10.1 16.57 56 -39.43 - -
8 .861 3.53 Ca 0 0 10.1 13.63 - - 46 -32.37
9 1.16925 3.62 Qp 0 1 10.1 13.82 56 -42.18 - -
10 1.16925 .23 Ca 0 1 10.1 10.43 - - 46 -35.57
11 4.3395 6.9 Qp 0 1 10.1 17.1 56 -38.9 - -
12 4.3395 -2.12 Ca 0 1 10.1 8.08 - - 46 -37.92
13 9.501 16.88 Qp 0 2 10.2 27.28 60 -32.72 - -
14 9.45375 4.96 Ca 0 .2 10.2 15.36 - - 50 -34.64

Qp - Quasi-Peak detector
Ca - CISPR average detection

Note: Marker # 1, 2, 13.56MHz is an ambient signal.
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REPORT NO: 13119172-E2V1

DATE: DECEMBER 18, 2019

FCC ID: 2ADNG-MS550 MODEL: MS-550
LINE 2 RESULTS
y ogUL Fremont, CA CE Room 26 Nov 2019  @S9:42:83
- Conducted RFI Uoltage
Project No:l3110172
1 86| |Client Mome:Energous
EUT Config:EUT + Support Equipment
Test Ualt/Freq: 12807 66H=
g S Test By:19498 ER
78|
o B — e
.'. 58| I
19
I r.E‘ 206
- | I Siee Yo SN S I‘
Bl
5 u K[z}
Frequency (MHz)
Farge Hz (] Ref/Bitn  Dabsiivg Mode Seeep Fla  Vopeitede  Lokel Fere (HHe) FEWAEY Reffiitln  Dekitg Made Sueep Pis  Oups/fode  Lokel
FCC1S CE Class B 15BkHz-3@MHz Stepping. TST 38915 24 Feb 20°6 Rev 9.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
15 13.56 28.63 Qp 1 2 10.2 39.13 60 -20.87 - -
16 13.56 20.25 Ca 1 .2 10.2 30.75 - - 50 -19.25
17 .15225 25.34 Qp 1 0 10.1 35.54 65.88 -30.34 - -
18 .15225 3.7 Ca 1 0 10.1 13.9 - - 55.88 -41.98
19 .43125 14.44 Qp 0 0 10.1 24.54 57.23 -32.69 - -
20 143125 2.39 Ca 0 0 10.1 12.49 - - 47.23 -34.74
21 .85875 5.71 Qp 0 0 10.1 15.81 56 -40.19 - -
22 .861 -3 Ca 0 0 10.1 9.8 - - 46 -36.2
23 4.3395 8.73 Qp 0 1 10.1 18.93 56 -37.07 - -
24 4.33725 -1.11 Ca 0 1 10.1 9.09 - - 46 -36.91
25 9.384 17.02 Qp 0 2 10.2 27.42 60 -32.58 - -
26 9.384 4.97 Ca 0 2 10.2 15.37 - - 50 -34.63
27 24.3532 .24 Qp 1 .3 10.5 11.14 60 -48.86 - -
5
28 24.3532 -1.82 Ca 1 .3 10.5 9.08 - - 50 -40.92
5
Qp - Quasi-Peak detector

Ca-

CISPR average detection

Note: Marker # 15, 16, 13.56MHz is an ambient signal.
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