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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ENERGOUS CORPORATION
3590 NORTH FIRST STREET
SAN JOSE, CA 95134 USA

EUT DESCRIPTION: Charger Pad
MODEL: NF-130
SERIAL NUMBER: MLKI0239 (Transmitter)
DATE TESTED: MARCH 21- APRIL 4, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 18 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. 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, any
agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
- C
CHARLES VERGONIO JASON QIAN
WISE Project Lead WISE Lab Engineer
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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FCC ID: 2ADNG-NF130

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 Benicia
Street, Fremont, California, USA.

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, 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
[ ] Chamber A (IC:2324B-1) Chamber D (IC:2324B-4)
[ ] Chamber B (IC:2324B-2) Chamber E (1C:2324B-5)
[X] Chamber C (IC:2324B-3) Chamber F (1C:2324B-6)
Chamber G (1C:2324B-7)
Chamber H (IC:2324B-8)

XOOOAC

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http:/ts.nist.gov/standards/scopes/2000650.htm.

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

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
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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 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: APRIL 21, 2017

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a charger pad. This charger pad is a RF near-field, contact charger that operates
when a receiving device is placed on the charger pad’s surface. RF transmission can only occur
when a compatible receiving device is placed on the charger pad.

GENERAL INFORMATION

Power Requirements

5VDC USB type-A

List of frequencies generated or used by the EUT,
and purpose

48 MHz: Reference for Synthesizer PLL

5862.5 MHz: Operating Frequency,
locked to 10 MHz Reference

5.2. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was NF130T.Rev1.0.
The software installed in the EUT during testing was 3.0.3.23.
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FCC ID: 2ADNG-NF130

5.3. CONFIGURATIONS INVESTIGATED

Tests were performed over a larger range of gaps than will occur during normal use, yielding
worst-case results based on configurations that are more extreme than normal operation. The
gap between the TX and RX antenna PCBs ranged from zero to 2 mm.

Maximum power transference occurs when there is no gap. Minimum power transference
occurs when there is a maximum gap.

Configuration Description
Receiver with 0 mm Receiver was placed directly on the EUT TX
Spacing antenna PCB
Receiver with 2 mm Receiver was placed on the EUT TX antenna PCB
Spacing with 2 mm gap in between

5.4. MODIFICATIONS

No modifications were made during testing.

5.5. DETAILS OF TESTED SYSTEM

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID

AC/DC Adapter Zeskit AD566 N/A N/A

Laptop Dell P61G N/A N/A

Receiver Energous N/A nrx2203 N/A

CABLES
1/0 CABLE LIST
Cable | Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports

1 AC 1 USB type-A SHIELDED 0.9m |Use for Radiated Emission Scan

TEST SETUP

The EUT is stand-alone unit.
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SETUP DIAGRAM FOR TESTS

Receiver

EUT

AC
ADAPTER

MAINS POWER SOURCE
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DATE: APRIL 21, 2017

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 T Number  [Cal Due
Amplifier, 1-18GHz Miteq AF542-00101800-25-5-42 1493 03/09/18
Amplifier, 1-8GHz, 35 dB Miteq AMF-4D-01000800-30-29P 11156 03/09/18
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences  |JB1 130 09/01/17
Antenna, Horn, 18GHz ETS Lindgren 3117 711 01/30/18
Antenna, Horn, 26.5 GHz ARA MWH-1826/8 447 05/12/17
Antenna, Horn, 40 GHz ARA MWH-2640 90 07/28/17
ESR7 EMI Test Receiver 7GHz Rohde & Schwarz [ESR 1436 12/19/17
High Pass Filter 3GHz Micro-Tronics HPS17543 486 07/20/17
High Pass Filter 6GHz Micro-Tronics HPS17542 484 07/20/17
LISN, 30 MHz FCC FCC-LISN-50/250-25-2 24 02/09/18
Loop Antenna ETS Lindgren 6502 757 05/21/17
Low Pass Filter 5GHz Micro-Tronics LPS17541 482 03/09/18
Low Pass Filter 5GHz Micro-Tronics LPS17541 481 07/20/17
RF Preamplifier, 1GHz - 26.5GHz HP 8449B 404 06/29/17
RF Preamplifier, 26GHz - 40GHz Miteq NSP4000-5P2 88 04/07/17
Spectrum Analyzer, 40 GHz Agilent / HP 8564E 106 08/14/17
Spectrum Analyzer, 44 GHz Keysight N9030A 908 04/13/17
Spectrum Analyzer, 50 GHz Agilent N9030A 313 08/04/17
Horn Antenna, 50 GHz ATM 22-442-6 NA CNR
Low Pass Filter, 50 GHz SPACEK LABS LPF5-50-8-22 T1099 06/01/17
RF Preamplifier, 40-50 GHz, SPACEK LABS sL4510-33-4W NA 06/01/17
Horn Antenna, 75 GHz CMmI HO15R NA CNR
Harmonic Mixer, 50 to 80 GHz Agilent M1970V MY51390830 |08/12/17

Test Software List

Description Manufacturer Model Version

Radiated Software UL UL EMC Ver 9.5, Apr 12, 2016
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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DATE: APRIL 21, 2017

7. APPLICABLE LIMITS AND TEST RESULTS

7.1. OPERATING FREQUENCY

LIMIT

§18.301 The following frequency bands, in accordance with §2.106 of the rules, are allocated
for use by ISM equipment:

ISM frequency Tolerance

6.78 MHz +15.0 kHz
13.56 MHz +7.0 kHz
27.12 MHz 1+163.0 kHz
40.68 MHz +20.0 kHz
915 MHz +13.0 MHz
2,450 MHz +50.0 MHz
5,800 MHz +75.0 MHz
24,125 MHz +125.0 MHz
61.25 GHz +250.0 MHz
122.50 GHz 1+500.0 MHz
245.00 GHz +1.0 GHz

NOTE: The use of the 6.78 MHz +£15 kHz frequency band is subject to the conditions of footnote 524 of the

Table of Allocations. See §2.106.

TEST PROCEDURE

FCC/OST MP-5

RESULTS
Configuration Lower Upper Lower Limit | Upper Limit
Frequency Frequency
(MHz) (MHz) (MHz) (MHz)
Load with 0 mm Spacing 5854.75 5870.95 5725 5875
Load with 2 mm Spacing 5854.75 5870.95 5725 5875

NOTE: The device is hopping from 5854.75MHz-5870.95MHz.
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7.2. EUT CONTROL

LIMIT

Reporting requirement.

TEST PROCEDURE

Place load on charger, confirm by observation of emissions at fundamental frequency that

device is operating.

Remove load from charger, confirm by observation of emissions at fundamental frequency that

device is not operating.

RESULTS

LOAD ON CHARGER

E Keysight Spectrum Analyzer - APv6.2(031017),50818, Chamber H = =R =
RL [ RF [s0oe bpC | [ [ SENSE:INT] [ ALIGN AUTO  [10:12:59 AM Mar21, 2017 Frequenc
Start Freq 5.725000000 GHz | #Avg Type: RMS TRACEN 2345 6 areney
PNO: Fast 50 Trig: Free Run TYPE IF;] PPy
IFGain:Low #Atten: 6 dB DET
Auto Tune
10 dBidiv. Ref -4.00 dBm
Log
-14.0 CenterFreq
240 5.800000000 GHz
-34.0
¢
e >_ StartFreq
A0 5.725000000 GHz
£4.0
740 b _— M N | -
. Stop Freq
o 5.875000000 GHz
940
Start 5.72500 GHz Stop 5.87500 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 15.000000 MHz
Man

FUNCTION WIDTH

[HMODETRCSC] X | v | FUNCTON |

1 N f 5.854 75 GHz -47.937 dBm
2/ N f 5.870 95 GHz -46.736 dBm
3
4
5
6
7
8
9
10
11

1

STATUS

FUNCTION VALUE

m

Log
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LOAD REMOVED FROM CHARGER

=

RL [ RF [s0oe bpC | [ [ SENSE:INT]

[ ALIGN AUTO

[10:14:46 AM Mar21, 2017

F Keysight Spectrum Analyzer - APv6.2(031017),50818, Chamber H

#Avg Type: RMS

TRACE 3456

Trace/Detector

PNO: Fast o Trig: FreeRun Avg|Hold:>1/1 TYPE| MR
I IFGain:Iii;w ™ #Atten: 6 dB oerl? Select Trace
| 4
1
|10 deidiv. Ref -4.00 dBm
Log
a0 Clear Write
240
Trace Average
-34.0
-44.0
Max Hold
540
o Min Hold
740 N RS R TR |
View Blank
a4.0 >
Trace On
Q4.0
More
10f3
Start 5.72500 GHz Stop 5.87500 GHz
Res BW 1.0 MHz #FVBW 3.0 MHz Sweep 1.000 ms (1001 pts)

IMSG

STATUS
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7.3. RADIATED EMISSIONS

LIMIT

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

Operating | RF Power generated | Field strength Distance
Equipment frequency |by equipment (watts) limit (uW/m) {meters)
Any type unless otherwise  |Any ISM Below 500 25 300
specified (miscellaneous)  |frequency 500 or more 25=50RT 300
(power/500)

'Field strength may not exceed 10 uV/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
25 uV/m at 300 m.

TEST PROCEDURE

FCC /OST MP-5

The frequency range was investigated from 9 kHz to 60 GHz.

RESULTS

No non-compliance noted:
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7.3.1. SPURIOUS EMISSIONS 9 kHz - 30 MHz

Configuration 1: Load with 0 mm Spacing

13@LH_ FREMONT, 3m Chomber 22 Mar 2817 19:18:58
RF Emissions
Project Number: 11681248
11e Client:Energous
Config:EUT + AC Adopter
Mode:Be low3BMHz_RX On_TX On_@mm
ap Tested by:45211 LL
70
~ 50
3
< Part 18 iLimi 380 CaBul
> 30
3
o
k] 5
T
. R
m 3 q
-10 i ) 4
AR g | O 3 et W : " i
- Hedy .,,%'.‘n_u,’u "-”E‘w b B 4 LD, i A i~ ,,”
=" G,
-50
a[==]] 1 1 14 38
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/Avg Type Sueep Pts  #Sups/Mode Position Range (MHz) RBW/VBY Ref/fttn  Det/Avg Type Sueep Pte  #Sups/Mode Position
1:.8d9-.15 188 C-348)/300 87/8 PEAK/Pur Avg (RMS) Auto 16k MAKH B-36@degs.
2:.15-.49 1Bk (-3d8) / 30k 87/8 PEAK/Pur Avg(RNS)  Auto 27k HAXH B-36Bcegs
3:.49-1.785 1Bk (-3d8) /30K 87/8 PEAK/Pur Avg(RMS)  Auto 16k MAXH B-360degs
1.785-3t 1Bk C-3dB)/ 30k 87/8 PEAK/Pur Avg(RMS) Auto 2Tk MAXH B-360degs
Below3BMHz RX On_TX On_Bmm.DAT 38915 7 Oct 2816 Rev 9.5 26 Apr 2816
- OATs and chamber correlation testing had been performed and chamber measured
test result is the worst case test result.

Trace Markers

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 300m Corrected Part 18 Limit Margin Azimuth
(MHz) Reading (dB/m) Reading 300m (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
1 .02246 44.7 Pk 14.4 14 -80 -19.5 28 -47.5 0-360
2 .03405 41.1 Pk 13.5 14 -80 -24 28 -52 0-360
3 .05679 41.83 Pk 12.1 14 -80 -24.67 28 -52.67 0-360
4 .08005 37.68 Pk 11.9 14 -80 -29.02 28 -57.02 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 30m Corrected Part 18 Limit Margin Azimuth
(MHz) Reading (dB/m) Reading 300m (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
5 .56471 39.12 Pk 11.7 1.5 -40 12.32 28 -15.68 0-360
7 3.71297 20.85 Pk 11.7 1.5 -40 -5.95 28 -33.95 0-360
6 14.05463 11.37 Pk 10.6 1.6 -40 -16.43 28 -44.43 0-360
8 14.35226 16.08 Pk 10.6 1.6 -40 -11.72 28 -39.72 0-360
9 29.85533 17.91 Pk 8.4 1.7 -40 -11.99 28 -39.99 0-360

Pk - Peak detector
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Configuration 2: Load with 2 mm Spacing

13BUL FREMONT, 3m Chomber 22 Mar 2817 19:38:38
RF Emissions
Project Number: 11681248
11e Client:Energous
Config:EUT + AC Adapter
Mode :Be low3BMHz_RX On_TX On_2mm
LG + | Tested by:45211 LL
70
~ 50
3
= Part 18 Limit 388 (dBLU/im)
0
> 30
3
o
S
1o Wi g
g
ey
g M»"t,{a,\;x“,,_«-.u,.w bt [}
i £ b TR 2 ﬁ
F¥hianinds, i 2 _ Poathin H " RO
. ST et i 5 s i -
-9 S
h ..W:.v.w‘.‘)
-50
BEB T ] i iz 30
Frequency (MHz)
Range (MHz) REU/VBI Ref/fttn  Det/Avg Type Sueep. Pis  #Sups/Mode Position Range (MHz) RBL/VBU Ref/fttn  Det/Avg Type Sueep. Pts  #Sups/Made  Position
1:.889-.15 188C-348)/300 87/8 PEAK/Pur Avg (RMS) Auto 16k MAKH B-36@dege.
2:.15-.49 1Bk (-3d8)/ 30k 87/8 PEAK/Pur Avg(RNS)  Aute 27k MAXH B-36Bdegs
3:.49-1.785 1Bk (-3d8) / 30k 87/8 PEAK/Pur Avg(RMS)  Auto 16k MAXH B-360cegs
4:1.785-30 1Bk C-3dB)/ 30k 87/8 PEAK/Pur Avg(RMS) Auto 2Tk MAKH B-360degs
Below3BMHz _RX On_TX On_2mm.DAT 38915 7 Oct 2816 Rev 9.5 26 Apr 2816
- OATs and chamber correlation testing had been performed and chamber measured
test result is the worst case test result.

Trace Markers

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 300m Corrected Part 18 Limit Margin Azimuth
(MHz) Reading (dB/m) Reading 300m (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
1 .0231 46.82 Pk 14.4 1.4 -80 -17.38 28 -45.38 0-360
2 .04676 42.41 Pk 12.5 1.4 -80 -23.69 28 -51.69 0-360
3 .06973 39.98 Pk 12 14 -80 -26.62 28 -54.62 0-360
5 .20297 46.8 Pk 11.7 1.5 -80 -20 28 -48 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 30m Corrected Part 18 Limit Margin Azimuth
(MHz) Reading (dB/m) Reading 300m (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
1.00186 34.43 Pk 11.8 1.5 -40 7.73 28 -20.27 0-360
13.67054 15.82 Pk 10.6 1.6 -40 -11.98 28 -39.98 0-360
7 28.94933 18.11 Pk 8.5 1.7 -40 -11.69 28 -39.69 0-360

Pk - Peak detector
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

7.3.2. SPURIOUS EMISSIONS 30 - 1000 MHz

Configuration 1: Load with 0 mm Spacing

HORIZONTAL

7I:UL Fremant — Chamber H 21 Mar 2817 11:26:17
Rodioted Emissions — 3 Meters
65 PPQJeDt Number: 11681248
Client: Energous
Config EUT + AC Adapter
Mode: Belowl 6_RX On_TX On_@mm
55 Tested by:50818_J0
a5
35
Port 18 Limit 388mi (dBul/m)
€
3 5
= 2
@
<
15 >
5 | A /B\
N v [\W
_15 p \/ \JM/\ //¢ % ‘
i % V W WW
38 =L 180898
Frequency (MHz)
Range (HHz) FEWUBH  Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode Fosition Ronge (1H2) RBU/UBU  Ref/Attn  Det/Avg Tpe Sueep Pto #5ups/Mods  Fosition
1:30-208 120KC-68)/1H 97/18 PERK/LogPur-Video  1lmeecChuto) 481  MAXH 0-3Adege H | 3:200-1860 128C-6c8)/1M  97/18  PEAK/LogPur-Uideo  Auta 8801 HAKH 0-360degs H
Belowl6 RX On TX On Bmm.DAT 38515 1S Apr 2616 Rev 9.5 26 Apr 2816
7I:UL Fremant — Chamber H 21 Mar 2817 11:26:17
Rodioted Emissions — 3 Meters
65 PPQJeDt Number: 11681248
Client:Energous
Config EUT + AC Adapter
Mode: Belowl 6_RX On_TX On_@mm
55 Tested by:50818_J0
a5
35
Port 18 Limit 388mi (dBul/m)
e
3 5
= 2
)
<
5 .
a =)
o
IS
5
_15
34 10a 188g
Frequency (MHz)
Rangs (z) REWUBH  Ref/Attn Det/vg Type Sueep Pte  #5ups/Mode Fosition Ronge (1) REUUBU  Ref/ttn  Det/fvg Tupe Sucep Pto  #5upe/Mode  Position
Below!G RX On TX On @mm.DAT 38515 19 Apr 2816 Rev 9.5 26 Apr 2016
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Trace Markers

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Part 18 Limit 300m Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
3 42.24 68.35 Pk 16.1 -31.2 -40 13.25 28 -14.75 0-360 100 )
4 80.32 74.48 Pk 115 -30.7 -40 15.28 28 -12.72 0-360 100 )
1 82.1688 63.61 Pk 113 -30.7 -40 4.21 28 -23.79 0-360 299 H
2 138.9275 66.56 Pk 16.9 -30.1 -40 13.36 28 -14.64 0-360 199 H
6 710.3 54.39 Pk 243 -27.7 -40 10.99 28 -17.01 0-360 201 \
5 712.6 58.3 Pk 244 -27.7 -40 15 28 -13 0-360 100 H

Pk - Peak detector
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

Confiquration 2: Load with 2 mm Spacing

HORIZONTAL

UL Fremont — Chamber H

21

Mar 2817 11:35:23

7

65 PrgJe:t Number: 11681248
Client:Erergous

Config: EUT + AC Adapter

Mode:Belowl 6_RX On_TX On_2mm

=5 Tested by:50818_J0

Radiated Emissions - 3 Meters

a5

35
Part 18 Limit 3B88m: (dBul)/m)

25

CdBul/m2

] I8}
AR IRV

i s T

38 1oyg
Frequency (MHz)
Range (HHz) FEWUBH  Ref/Attn Det/Avg Type Sueep Pts  #5ups/Mode Fosition Range (1HD) RBU/UBU  Ref/Attn  Det/Avg Tupe Sacep Pte #5ups/Mods  Position
1:38-200 12068/ 1N 971D PEAK/LogPur-Uideo 1lmesctAuto) 4B1  MAXK 0-360cege H | 3:220-1800 12068/ G7/18 PEAK/Logfar-Video  Auto 8801 HAH B-360degs H

Belowl6 RX On TX On 2mm.DAT 38515 19 Apr 2616

Rev 9.5 26 Apr 2816

VERTICAL

UL Fremant — Chomber H

2

Mar 2817 11:35:23

75

65 Project Number: 11681248
Client Erergous

Config:EUT + AC Adapter

Mode: Belowl 6_RX On_TX On_2mn

55 Tested by:5P818_JQ

Radiated Emissions - 3 Meters

a5

35
Part 18 Limit 3B88mi (dBul)/m)

25

CdBul/m)

38 1oyg
Frequency (MHz)

Ronge (Hiz) B/ Bl Ref/Atin  Det/Avg Tupe Suesp Pte #5ups/fiode FPosition Range (HHz) REH/ VBl Ref/Attn Det/Avg Tope

Sueep Pts #5wps/Mode Fosition

Belowl6 RX On TX On 2mm.DAT 38515 1S Apr 2616

Rev 9.5 26 Apr 2616
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Trace Markers

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Part 18 Limit 300m Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
4 41.9638 68.24 Pk 16.3 -31.2 -40 13.34 28 -14.66 0-360 100 )
3 80.49 74.4 Pk 115 -30.7 -40 15.2 28 -12.8 0-360 100 )
2 111.005 63.55 Pk 16.7 -30.4 -40 9.85 28 -18.15 0-360 299 H
1 138.885 66.4 Pk 16.9 -30.1 -40 13.2 28 -14.8 0-360 199 H
6 702.55 44.05 Pk 24.2 -27.7 -40 .55 28 -27.45 0-360 201 \
5 712.4 58.1 Pk 24.3 -27.7 -40 14.7 28 -13.3 0-360 100 H

Pk - Peak detector
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

7.3.3. SPURIOUS EMISSIONS 1 - 18 GHz

Configuration 1: Load with 0 mm Spacing

HORIZONTAL

98UL Fremont - Chamber H 4 Apr 2817 11:38:34
Radiated Emissions 3-Meters
Project Number: 11681248
80 Client iBnergous
ConfigiEUT * AC Adapter
Mode: Fi PART 18 BLE DISABLE
78 Tested |Hy:58818_Ja
60
568
&
3
3 40
[ia}
el
- Part 18 Limit 388m C(dByU/m)
30 a g
- MM&WMM" 4
19 " — "
I e
Blenptult b
1 18 18
Frequency (GHz)
Rarge (@3 REU/BU Ref/Atin  Det/ivg Tupe Sueep Pte #oups/llode Fosition Range (61 REU/B1 Ref/Attn  Det/fvg Tupe Sweep Pte ¥owps/Mode Fosition
1:1-7.5 1M(-6dB)/ 30k 187/18 PEAK/Pur Avg(RMS)  249msec(Auto) 96808  MAXH B-368degs H 3:7.5-18 1M(-6dB)/ 1M 87/8 PEAK/Pur Bvg(RMS)  24nsecCfuto) 9888  MAXH B-366degs H

FCC Parti8 5GHz UNIT RSE High Input Preomp Edited.TST 38915 21 Mor 2817

Rev 9.5 @1 Dec 2816

VERTICAL

9@UL Fremont - Chamber H 4 Apr 2817 11:308:34
Radigted Emissions 3-Meters
Pro ject |Number: 11681248
80 Client {Bnergous
Config{BUT % AC Adapter
Mode:FCQ PART 18 BLE DISABLE
78 Tested |Hy:50818_J0
68
58
‘e
3
E 48 L g
o g o
~ Part 18 Limit 308m C(dBUU/m) B
38 =
@ 7
o
S ST WU WNS— T 1, 1| P
18
a
1 iz 18
Frequency C(GHz)
Range (60 REW/EU Ref/fittn  Det/fvg Tupe Sueep Pte ¥oupe/fiode Position Range (6H2) REUABH Ref/fttn  Det/fvg Tupe ) Pte ¥5ups/fiode FPosition

FCC Part18 5GHz UNII RSE High Input Preamp_Edited.TST 38915 21 Mar 20817

Rev 9.5 81 Dec 2816

Page 21 of 48

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP470I
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc..



REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Trace Markers

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa 3dB Pad (dB) Dist Corr (dB) Corrected Part 18 Limit Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading 300m (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
3 5.529 40.23 Pk 34.7 -11.6 3 -40 26.33 - - 0-360 201 H
5 5.531 40.09 Pk 34.7 -11.6 3 -40 26.19 - - 0-360 201 \
2 5.759 48.08 Pk 34.9 -11.1 3 -40 34.88 - - 0-360 201 \
1 5.774 42.9 Pk 349 -11 3 -40 29.8 - - 0-360 201 H
6 5.951 443 Pk 353 -10.5 3 -40 321 - - 0-360 100 \
4 5.953 42.03 Pk 353 -10.5 3 -40 29.83 - 0-360 201 H
10 11.712 43.28 Pk 39 -26.7 3 -40 18.58 28 -9.42 0-360 201 H
7 11.735 48.06 Pk 39 -26.8 3 -40 23.26 28 -4.74 0-360 99 \
9 17.583 47.36 Pk 40.7 -225 3 -40 28.56 - - 0-360 99 H
8 17.589 55.19 Pk 40.7 -225 3 -40 36.39 - - 0-360 99 \

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/P 3dB Pad (dB) Dist Corr (dB) Corrected Part 18 Limit Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading 300m (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
5.533 27.69 ADR 34.7 -11.6 3 -40 13.79 28 -14.21 87 223 H
5.534 31.26 ADR 34.7 -11.7 3 -40 17.26 28 -10.74 227 187 )
5.952 34.12 ADR 353 -10.5 3 -40 21.92 28 -6.08 222 207 )
5.954 30.78 ADR 353 -10.5 3 -40 18.58 28 -9.42 312 231 H
11.717 32.79 ADR 39 -26.7 3 -40 8.09 28 -19.91 34 157 H
11.729 37.06 ADR 39 -26.8 3 -40 12.26 28 -15.74 268 145 )
17.571 42.05 ADR 40.6 -22.4 3 -40 23.25 28 -4.75 43 161 )
17.592 31.67 ADR 40.7 -22.5 3 -40 12.87 28 -15.13 104 139 H

ADR - RMS average

Note:

For pre-scans 1 — 7.5 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements and 7.5 - 18 GHz the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 1 MHz 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 average measurements where the values are represented in the
Radiated Emissions table.
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

Confiquration 2: Load with 2 mm Spacing

HORIZONTAL

QQUL Fremont — Chamber H 4 Apr 2817 12:12:37
Rodiagted Emissions 3-Meters
Project [Number: 11681248
88 Client|Bnergous
Config | BUT + AC Adapter
Mode : F! PART 18 BLE DISABLE
78 Tested | thy:58818_J0
68
54
‘e
3
= 48
@
o =
= Part 18 Limit 388m (dBul/m) = 8
38 fi g
3
g
28
18 e
e mWWMWW WMN
1 18 18
Frequency (GHz)
Range (GHz) RE/UB Ref/Attn  Det/fvg Tope Susep Pts  #5wpo/Mode Position | Range (6122 REU/UBH Ref/fttn  Det/fvg Tupe Sucep Pts  ¥Sups/fode  Position
1:177.5 INC-648)/3Bk  167/18  PEAK/Pur Avg(ANS)  24Smsec(Auto) DEEE  MAXH 8-36Bdegs| 3:7.5-18 MG-EBY/ 1N B7/8 PEAK/Pur Avg(RNS)  Zdnsec(Putc) 9088 HAXH 8-360degs H
FCC Part18 S6Hz UNII RSE_High Input Preamp Edited.TST 38315 21 Mar 2817 Rev 9.5 B1 Dec 2816
Q[ZUL Fremont — Chamber H 4 Apr 2817 12:12:37
Rodiagted Emissions 3-Meters
Project [Number: 11681248
88 Client|fnergous
Config BUT + AC Adapter
Mode:FC( PART 18 BLE DISABLE
78 Tested | ty:58818_Ja
68
54
e
3 48
3 °F =
E = fe)
= Part 18 Limit 388m (dBul/m) N 9
38 a 2
o
R O oo 11111 ol e
L I L Ty T AT v 7 Tl
4]
1 18 18
Frequency (GHz)
Range (Gtiz) RBU/VB Ref/Attn  Det/Avg Tepe Sueep Pts #5wpsfliode Fosition | Range (BHz) REU/VEN Ref/Attn Det/Avg Tupe Saeep Pts ¥5ups/liode  Position

FCC Port18 56Hz UNII RSE High Input Preamp Edited.TST 308915 21 Mor 2017

Rev 9.5 @1 Dec 2016
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Trace Markers

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fitr/Pad 3dB Pad (dB) Dist Corr (dB) Corrected Part 18 Limit 300m Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
3 5.519 39.57 Pk 34.7 -11.6 3 -40 25.67 - - 0-360 201 H
4 5.527 40.32 Pk 34.7 -11.7 3 -40 26.32 - - 0-360 201 \
2 5.761 48.98 Pk 349 -11.1 3 -40 35.78 - - 0-360 201 \
1 5.763 46.8 Pk 349 -111 3 -40 336 - - 0-360 201 H
6 5.958 46.97 Pk 353 -10.5 3 -40 34.77 - - 0-360 99 \
5 5.966 44.37 Pk 353 -10.5 3 -40 32.17 - 0-360 201 H
7 11.724 49.53 Pk 39 -26.8 3 -40 24.73 28 -3.27 0-360 201 H
9 11.726 55.96 Pk 39 -26.8 3 -40 31.16 28 3.16 0-360 99 \
8 17.573 48.86 Pk 40.6 -22.4 3 -40 30.06 - - 0-360 99 H
10 17.594 54.09 Pk 40.7 -22.4 3 -40 35.39 - - 0-360 99 \

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa 3dB Pad (dB) Dist Corr (dB) Corrected Part 18 Limit Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading 300m (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
5.521 30.93 ADR 34.7 -11.6 3 -40 17.03 28 -10.97 24 189 )
5.533 30.1 ADR 34.7 -11.6 3 -40 16.2 28 -11.8 286 209 H
5.953 36.75 ADR 353 -10.5 3 -40 24.55 28 -3.45 21 179 "
5.964 341 ADR 353 -10.5 3 -40 219 28 -6.1 305 215 H
11.719 43.7 ADR 39 -26.7 3 -40 19 28 -9 269 153 )
11.72 39.31 ADR 39 -26.7 3 -40 14.61 28 -13.39 260 159 H
17.573 39.64 ADR 40.6 -22.4 3 -40 20.84 28 -7.16 309 100 )
17.58 31.18 ADR 40.7 -22.4 3 -40 12.48 28 -15.52 81 101 H

ADR - RMS average

Note:

For pre-scans 1 — 7.5 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements and 7.5 - 18 GHz the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 1 MHz 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 average measurements where the values are represented in the
Radiated Emissions table.
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REPORT NO:

11681248-E1V3

FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

7.3.4. SPURIOUS EMISSIONS 18 - 26 GHz

Configuration 1: Load with 0 mm Spacing

HORIZONTAL

Frequency (GHz)

7BUL EMC 22 Mar 2817 14:42:89
RF Emissians
Order Number: 11681248
SLE] Client:Energous
Corfiguret ion ELT + AC Adapter
Made:Part 18_TX On Rx On Bmm
5 Tested by / 5N:5ABTE_J3
_ 40
2
c Part 18 Limit 388m CdBuU/m)
o
N 38
N
]
I
- 2B
i
=
2 e z
2 n 2
3
B b wwrvwwwwwmw
et ST o nd s oAb el Ao R T 1 o 0
-18
-28
18 26

Range_(GHz)
1:15-26

RELI/VEY Ref/Attn Det/
1M(-3dB)/ M 97/8 PEAK/ -

Sucep Pz
|Bnsec(futa) 1282 HAKH

e #ups/Mode Lobe|
Horizanto|

Ronge (GHz) REU/UBM

Ref/fttn  Det/

Susep

Pis  Foupsiade  Lebel

B, TST 38915 24 Apr 2416

Rev 9.5 19 Oct 2A16

VERTICAL

7@UL EMC 22 Mar 2817 14:42:89
RF Emissiaons
Order Number: 11681248
66 Client:Energous
Configuration EUT + AC Adepter
Mode ' Part 18_TX Dn_Rx On_Bmm
50 Tested by / 5N:588T8_J0
48
g Part 18 Limit 3B8m CdBUU/m)
» 3B
L
0
E
:@ 28
_D 5
o
S
2 A -
T 6
= Q
g d
-1
-z20
18 26
Frequency (GHz)
Range (BH) REW/VED Ref/Atin  Det/ Sueep Ple  ¥oups/Mode Label Ronge (6H2) REM/VBH Ref/ftin et/ Sucep Pis towps/fode Lube

b TST 30915 24 Apr 2816

Rev 9.5 19 Dct PAIG
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Trace Markers

Marker Frequency Meter Det AF T449 Amp/Cbl (dB) Dist Corr (dB) Corrected Part 18 Limit Margin
(GHz) Reading (dB/m) Reading 300m (dB)
(dBuv) (dBuVolts) (dBuv/m)

1 20.418 41.63 Pk 329 -25.2 -49.5 -.1667 28 -28.1667
2 25.6 45.1 Pk 34.3 -24.9 -49.5 5 28 -23
3 23.462 50.07 Pk 33.7 -24.6 -49.5 9.667 28 -18.333
4 19.126 40.7 Pk 32.7 -24.4 -49.5 -5 28 -28.5
5 23.482 53.53 Pk 33.7 -24.4 -49.5 13.333 28 -14.667
6 25.047 44.4 Pk 343 -24.7 -49.5 4.5 28 -23.5

Pk - Peak detector
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

Confiquration 2: Load with 2 mm Spacing

HORIZONTAL

7BUL EMC 22 Mar 2817 14:27:85
RF Emissians
Order Number: 11681248
SLE] Client:Energous
Configuret ion:EUT + AC Adapter
Mode :Part 18 TX On Rx On 2mm
58 Tested by / SNi5@818_J0
_ 48
2
c Part 18 Limit 388m CdBuU/m)
0
N 38
C
5
T
- 28
]
=
o 1
3 18
¢ H 3
B 4 R Nl .IL.MAMMNMW‘“’M
Y S WY PRaTy SR MO N i T "
-8
-z26
18 26
Frequency (GHz)
Range (6Hz) RELI/EN Ref/fittn et/ Sueep Fie Fups/iode Lobel Ronge (GH) T Ref /Attn  Det/ Sueep Pis Fopsiiode Lobel
11626 3B/ 97/ PEdk/ - futo 128 HAH Hori zontal
#.TST 38915 24 Apr 2816 Rev 9.5 19 Dot 2016
7ZUL EMC 22 Mar 2817 14:27.:85
RF Emissiaons
Order Number: 11681248
66 Client:Energous
Configuration EUT + AC Adepter
Mode ' Part 18_TX Dn_Rx On_2mm
50 Tested by / 5N:588T8_J0
48
E
0 Port 18 Limit 388m CdBLU/m)
» 3B
&
i
>
i 20
: z
o
> g
2 A
&
c =
7] L= S
-18
-26
18 26
Frequency (GHz)
Range (612) REUAE Ref/tin Det/ Sueep Plo Woups/Mode  Lobel Ronge (Glz) REUAED Ref/Atin  Det/ Suezp Pts upofode Lubel
ke TST 38915 24 Apr 2816 Rev 9.5 19 Dot 2016
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Trace Markers

Marker Frequency Meter Det AF T449 Amp/Cbl (dB) Dist Corr (dB) Corrected Part 18 Limit Margin
(GHz) Reading (dB/m) Reading 300m (dB)
(dBuv) (dBuVolts) (dBuv/m)

1 23.442 50.57 Pk 33.7 -24.6 -49.5 10.1667 28 -17.8333
3 24.934 44.2 Pk 34.2 -24.4 -49.5 4.5 28 -23.5
4 20.025 41.6 Pk 32.6 -25.2 -49.5 -5 28 -28.5
2 23.442 53.23 Pk 33.7 -24.6 -49.5 12.8333 28 -15.1667
5 21.863 42.47 Pk 333 -24.6 -49.5 1.6667 28 -26.3333
6 19.066 42.23 Pk 32.6 -25 -49.5 .3333 28 -27.6667

Pk - Peak detector
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

7.3.5. SPURIOUS EMISSIONS 26 - 40 GHz

Configuration 1: Load with 0 mm Spacing

7EUL EMC 22 Mar 2817 15:55:82
RF Emissians
Order Number:11681248
66 Cllent :Energous
Conf iguration EUT + AC Adapter
Mode !FCC Part 18 Above 26G_Bmm
50 Tested by / SN:5@818_J0
_ 4d
2
c Part 18 Limit 388m CdBuU/m)
o
o8
L
]
T
=)
u
5
o
> 18 \
@ 3
2 z
5 m ‘ s et Aot R
T e A B LA L
-18
-2e
26 4a
Freguency (GHz)
Range (GHe) REH/E Ref/fiin  Det/ Soeep Ple Fopsiode Lahel Range (GHz) REWUEN Ref /it Det/ Sueep Fls  Foupsiiode  Lobel
1:26-4 [ 0 TR FERK/ - O8Pneer (huta) 1603 HAVH Horizarta|
B.TST 38915 24 Apr 2816 Rev 9.5 19 Oct 2616
7QUL EMC 22 Mar 2817 15,5552
RF Emissiaons
Order Number: 11681248
6a) Client:Energous
Canfiguration:EUT + AC Adepter
Mode ' FCC Paort 18 Above 26G_Amm
50 Tested by / SN:58818_J0
40
8 Part 18 Limit 388m CdBulU/m}
s 3B
L
o
B
- 28
s
E 4
=)
% A .
S g b
-8
-z2d
26 48
Freguency (GHz)
Range (61) REW/ VB Reffitn Dot/ Surep Plo  #oupatode Lohel Ronge (6Hz) REW/UEl Ref/ftin Dot/ Sucen Pts  Fowpsfods Label
J¢.TST 38915 24 Apr 2816 Rew 9.5 19 Oct 2816
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Part 18 Limit Margin
(GHz) Reading (dB/m) Reading 300m (dB)
(dBuv) (dBuVolts) (dBuv/m)
1 29.317 53.13 Pk 35.9 -32.7 -49.5 6.83 28 -21.16
2 35.704 48.9 Pk 37.3 -34.2 -49.5 2.5 28 -25.5
3 39.262 47.8 Pk 38.6 -32.4 -49.5 4.5 28 -23.5
4 29.349 57.93 Pk 35.9 -32.5 -49.5 11.83 28 -16.16
5 35.447 47.73 Pk 379 -33.8 -49.5 2.33 28 -25.66
6 39.161 48.07 Pk 38.1 -32.5 -49.5 4.166 28 -23.83

Pk - Peak detector
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

Confiquration 2: Load with 2 mm Spacing

HORI

ZONTAL

7BUL EMC 22 Mar 2817 15:48:52
RF Emissians
Order Number:! 1681248
66 Client :Energous
Conf iguration EUT + AC Adapter
Mode :FCC Part 18 Above 26G_Z2mm
50 Tested by / SN:50818_J0
_ 48
3
c Part 18 Limit 388m (dBUU/m)
g
& 38
C
g
T
T s
u
>
2 i 1
% 3
B 'IE'K , L e ntae bbbt )
N Y A
-1
-2e
26 48

Freguency (GHz)

RBLI/VBI
1MC-348)/ 3

Ref/ftin  Det/

Range (6Hz)
1:26-48 97/8 FERK/ -

Pis  #5ups/Mode  Lobel

Sucep Range (6Hz)
282neec(futa) |83 MAXH Horizamte |

RBUABH Ref/fttn  Det/ Sueep

Pis  ¥owpsiMode  Lobel

E6-486Hz Test.TST 38915 24 Apr 2016

Rev 9.5 I9 Dct 2816

VERTICAL

7QUL EMC 22 Mar 2817 15:48:52
RF Emissiaons
Order Number: 11681248
6a) Client:Energous
Configuration:EUT + AC Adepter
Mode:FCC Port 18 Above 26G_2mm
50 Tested by / SN:58818_J0
40
8 Part 18 Limit 388m CdBulU/m}
s 3B
L
o
B
- 28
s
9 4
=
o
% 18 5
= 5 9
D,
al Tty
-8
-z2d
26 48
Freguency (GHz)
Range (61) REW/ VB Reffitn Dot/ Surep Plo  #oupatode Lohel Ronge (6Hz) REW/UEl Ref/ftin Dot/ Sucen Pts  Fowpsfods Label

[ P6-4AcHz Test TST 38915 24 Apr 2616

Rev 9.5 19 Oct 2HIE
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Part 18 Limit Margin
(GHz) Reading (dB/m) Reading 300m (dB)
(dBuv) (dBuVolts) (dBuv/m)
1 29.341 51.27 Pk 35.9 -32.5 -49.5 5.16 28 -22.83
2 34.655 46.83 Pk 37.3 -33.8 -49.5 .83 28 -27.16
3 39.254 47.3 Pk 38.6 -32.4 -49.5 4 28 -24
4 29.356 57.37 Pk 35.9 -32.6 -49.5 11.16 28 -16.83
5 35.354 47.3 Pk 37.8 -33.6 -49.5 2 28 -26
6 39.542 48.63 Pk 37.3 -32.1 -49.5 4.33 28 -23.66

Pk - Peak detector
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

7.3.6. SPURIOUS EMISSIONS 40 - 50 GHz

Configuration: Load with 0 mm Spacing

No emissions observed above noise floor in any of the Configurations.

Agilent Spectrum Analyzer - Swept SA
RF EFEES SEHSEINT ALIGNAUTO | 05:19:38 PM Mar 22, 2017 F
[Start Freq 40.000000000 GHz | Avg Type: Log-Pwr WACE[] 35 requency
PNO: Fast (0 Trig: Free Run G [
IFGain:Low Atten: 10 dB DET|P MM
MKr2 46.89 GHz Auto Tune
19 gBidiv Ref 0.00 dBm -56.369 dBm
0.0 CenterFreqQ
45.000000000 GHz|
200
-an0 StartFreqj
40.000000000 GHz
-40.0

o 2 stop Freq
1 iy etk
£0.0 i, -m-.w<>‘ WWMWWMMW 50.000000000 GHz
780 CF Step
1,000000000 GHz
-80.0 Auto Man
-80.0
Freq Offset|
Start 40.000 GHz Stop 50.000 GHz 0Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 33.33 ms (1001 pts)

1 N 1 f 40.99 GHz £9.609 dBm B
N 1 f 46.89 GHz 56.369 dBm

MSG STATUS

RF 509 DC SENSEIMT| ALIGN AUTO 05:22:00 PM Mar 22, 2017

[Start Freq 40.000000000 GHz | Avg Type: Log-Pwr TRACE[T - 3458 Frequency
PNO: Fast 50 1rig:FreeRun TYPE M ki
I IFGain:Low Atten: 10 dB DET|P MM
MKkr2 46.89 GHZ Auto Tune
1L%gB.'div Ref 0.00 dBm -56.328 dBm
0.0 CenterFreqQ
45,000000000 GHz,
-20.0
-30.0 StartFreqj
40.000000000 GHz,
-40.0

o 2 Stop Freqf]
1
e il MWWMWMMW o 50.000000000 GHz

-60.0

o CF Step
1.000000000 GHz
-B0.0 Auto Man
-80.0
Freq Offset
Start 40.000 GHz Stop 50.000 GHz OHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 33.33 ms (1001 pts)

R[wooel P se] % | v | FUNCToU ] FONCTonwbiR]__FOnCTonvale ]
1 N 1 f 40.99 GHz £9.784 dBm B
N 1 f 46.89 GHz -56.328 dBm

MSG STATUS
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

Noise floor / Emissions levels at harmonics of fundamental; peak levels compared to average

limits.
7th Harmonic (Horizontal)
Frequency Measurement Peak Antenna EIRP
Distance Power Assy Gain
(GHz) (m) (dBm) (dBi) (dBm)
40.99 1.0 -59.61 49.00 -43.9
Field Specification Field F.S. Margin
Strength Distance Strength Limit
(dBuV/m @ 1 m) (m) (dBuV/m @ 300 m) | (dBuV/m @ 300 m) | (dB)
51.3 300 1.74 27.96 -26.22
8th Harmonic (Horizontal)
Frequency Measurement Peak Antenna EIRP
Distance Power Assy Gain
(GHz) (m) (dBm) (dBi) (dBm)
46.89 1.0 -56.37 48.50 -39.0
Field Specification Field F.S. Margin
Strength Distance Strength Limit
(dBuV/m @ 1 m) (m) (dBuV/m @ 300 m) | (dBuV/m @ 300 m) | (dB)
56.2 300 6.65 27.96 -21.31
7th Harmonic (Vertical)
Frequency Measurement Peak Antenna EIRP
Distance Power Assy Gain
(GHz) (m) (dBm) (dBi) (dBm)
40.99 1.0 -59.78 49.00 -44 1
Field Specification Field F.S. Margin
Strength Distance Strength Limit
(dBuV/m @ 1 m) (m) (dBuV/m @ 300 m) | (dBuV/m @ 300 m) | (dB)
51.1 300 1.56 27.96 -26.39
8th Harmonic (Vertical)
Frequency Measurement Peak Antenna EIRP
Distance Power Assy Gain
(GHz) (m) (dBm) (dBi) (dBm)
46.89 1.0 -56.33 48.50 -39.0
Field Specification Field F.S. Margin
Strength Distance Strength Limit
(dBuV/m @ 1 m) (m) (dBuV/m @ 300 m) | (dBuV/m @ 300 m) | (dB)
56.2 300 6.69 27.96 -21.27
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

7.3.7. SPURIOUS EMISSIONS 50 - 60 GHz

Configuration: Load with 0 mm Spacing

No emissions observed above noise floor in any of the Configurations.

Agilent Spectrum Analyzer - Swept SA
EXT MIXER SENSE:INT ALIGNAUTO 05:48:07 PM Mar 22, 2017 F
[Start Freq 50.000000000 GHz | Aug Type: Log-Pur e APEEET requency
PNO: Fast (50 1tig:FreeRun TYPE(M ikt
IFGain:Low DET|P IR
Mkr1 50.80 GHz Auto Tune
10 gB/div_Ref 0.00 dBm -67.24 dBm
Center Freqjl
-0 55.000000000 GHz,
-200
StartFreqj
300 50.000000000 GHz,
“an Stop Freqf
60.000000000 GHz|
-50.0
an CF Step
1 1.000000000 GHz|
3 . Auto Man
ALl " Fram 1
700 e e T L T T L s T -
-80.0
-50.0
Start 50.000 GHz Stop 60.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 9.600 ms (1001 pts)
IMSG STATUS
Agilent Spectrum Analyzer - Swept SA
EXT MIXER SENSE:INT ALIGNAUTO 05:45:16 PM Mar 22, 2017 E
Start Freq 50.000000000 GHz | Avg Type: Log-Pwr TRacE[ 2456 requency
PNO: Fast oo Trig:FreeRun THPE |11 Yobvu ool
IFGain:Low DET|P IR
Mkr1 59.55 GHZ Auto Tune
0 dBvciv_Ref 0.00 dBm -66.986 dBm
Center Freqjl
-10.0 55.000000000 GHz,
-200
StartFreqj
300 50.000000000 GHz,
A Stop Freqf
60.000000000 GHz,
-50.0
an ] CF Step
1 1.000000000 GHz|
’... Auto Man
70,0 et o ket gt | ot oy bl Ay e Yl
-80.0
-90.0
Start 50.000 GHz Stop 60.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 9.600 ms (1001 pts)
IMSG STATUS
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

Noise floor / Emissions levels at harmonics of fundamental; peak levels compared to average

limits.
Horizontal
Frequency Measurement Peak Antenna EIRP
Distance Power Assy Gain
(GHz) (m) (dBm) (dBi) (dBm)
50.8 3.0 -67.24 40.00 -31.1
Field Specification Field F.S. Margin
Strength Distance Strength Limit
(dBuV/m @ 1 m) (m) (dBuV/m @ 300 m) | (dBuV/m @ 300 m) | (dB)
64.1 300 14.51 27.96 -13.44
Vertical
Frequency Measurement Peak Antenna EIRP
Distance Power Assy Gain
(GHz) (m) (dBm) (dBi) (dBm)
59.55 3.0 -66.99 40.00 -29.5
Field Specification Field F.S. Margin
Strength Distance Strength Limit
(dBuV/m @ 1 m) (m) (dBuV/m @ 300 m) | (dBuV/m @ 300 m) | (dB)
65.7 300 16.15 27.96 -11.81
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

7.4. AC MAINS LINE CONDUCTED EMISSIONS

LIMIT

§ 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 yH/50 ohms line impedance
stabilization network (LISN).

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

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.15t0 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
51030 60 50
* Decreases with the logarithm of the frequency.

TEST PROCEDURE

FCC/OST MP-5

RESULTS

No non-compliance noted:
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

Configuration 1: Load with 0 mm Spacing

1ZQUL Fremant, CA CE Room 22 Mar 2817 15:18:18
8
Conducted RFI Uoltage
Project No:11681248
186 Client Name:Energous
Mode|/Device: EUT + AC Adopter + RX Bmm
Test Uolt/Freq: 118 UDC / 68 Hz
92 Test By:50818_J0
78
:‘ 64f—=
2 p—— { CFR 47 Fart |5 Closs B Avg
3 58 ;
> [
5 7 9
o
o 36 g = 2 E\ 1.1
V\\/V\M/‘\‘/f\\ | /" A /‘\
o 8 - N\
- . i ) b, AN A
N T R P VJ AN 7
U NN N VA PN v/
8
-6
15 1 19 30
Frequency (MHz)
Range (H2) REU/UBU  Ref/Attn Det/fvg Modk Swcep Pis_ ¥oups/fods  Lobel Ronge (M) REWUBD  Ref/fttn Det/Avg Mods Secep Pts  ¥5ups/fods  Label
1:.15-38 9(-64B)/- 8210 Gp/Ca lo/2.25  13.3 VARIT  Line-Ll
FCCI5 CE Close B 15BkHz-38HHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 Moy 2815

LINE 1 RESULTS

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuVv Class B QP Class B Avg (dB)

1 537 32.04 Qp 0 1 10.1 42.24 56 -13.76 - -

2 .537 25.61 Ca 0 1 10.1 35.81 - - 46 -10.19

3 55725 28.39 Qp 0 1 10.1 38.59 56 -17.41 - -

4 .5595 22.16 Ca 0 1 10.1 32.36 - - 46 -13.64

5 1.09388 22.53 Qp 0 1 10.1 32.73 56 -23.27 - -

6 1.095 12.02 Ca 0 1 10.1 22.22 - - 46 -23.78

7 6.234 28.54 Qp 0 2 10.2 38.94 60 -21.06 - -

8 6.252 15.03 Ca 0 2 10.2 25.43 - - 50 -24.57

9 7.13175 29.46 Qp 0 2 10.2 39.86 60 -20.14 - -

10 7.13175 16.62 Ca 0 2 10.2 27.02 - - 50 -22.98

11 18.62925 23.47 Qp 0 3 10.3 34.07 60 -25.93 - -

12 18.6225 19.27 Ca 0 3 10.3 29.87 - - 50 -20.13

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

1Zmu\_ Fremont, CA CE Room 22 Mar 2817 15:18:18
Conducted RFI Uoltoge
Project No:11681248
186 cl iér\ttNume‘Er\er‘gDus
Mode | /DeviceEUT + AC Adapter + RX Bmm
Test Uolt/Freq: 118 UDC / 6B Hz
92 Test By:58818_J0
78
R S
I
g [ . CFR 47 Part {5 Closs B Avg
3 5@ ;
3 921
B 3 5 15 B v 2]
14 20 204
(o] 1 <
22 1Dr; 1@8 o
8
-6
15 1 1z 36
Frequency (MHz)
Range (MHz) REU/VBW Ref/Attn  Det/fivg Mode Sueep Pts  #Sups/Mode Lobel Range (MHz) RBW/VBY Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode  Label
FCC15 CE Class B 158kHz-3BMHz Stepping.TST 38315 24 Feb 2816 Rev 8.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuVv Class B QP Class B Avg (dB)
13 .537 26.89 Qp 0 1 10.1 37.09 56 -18.91 - -
14 .537 15.93 Ca 0 1 10.1 26.13 - - 46 -19.87
15 3.192 24.85 Qp 0 1 10.1 35.05 56 -20.95 - -
16 3.192 9.91 Ca 0 1 10.1 20.11 - - 46 -25.89
17 4.39575 26.8 Qp 0 1 10.1 37 56 -19 - -
18 4.389 10.95 Ca 0 1 10.1 21.15 - - 46 -24.85
19 6.25875 29.74 Qp 0 2 10.2 40.14 60 -19.86 - -
20 6.27225 14.13 Ca 0 2 10.2 24.53 - - 50 -25.47
21 7.12275 30.38 Qp 0 2 10.2 40.78 60 -19.22 - -
22 7.125 15.37 Ca 0 2 10.2 25.77 - - 50 -24.23
23 29.15025 25.38 Qp 1 3 10.4 36.18 60 -23.82 - -
24 29.1525 16.92 Ca 1 3 10.4 27.72 - - 50 -22.28

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 11681248-E1V3
FCC ID: 2ADNG-NF130

DATE: APRIL 21, 2017

Configuration 2: Load with 2 mm Spacing

LINE 1 PLOT

| ZDUL Fremont, CA CE Room 22 Mar 2817 15:11:52
Conducted RFI Uoltage
Project No:11681248
186 cl iér\ttNume‘Er\er‘gDus
Mode!/Device:EUT + AC Adapter + RX 2mm
Test Uolt/Freq: 118 UDC / 68 Hz
92 Test By:50818_J0
78
:‘ G4
H R ( Farkt {5 Class B Avg
4 50
3 ‘ 7
% 3 wﬂ% 5 5} a\ 9 !
RS i e /‘”\ N\ /)@ 7
- iy %w /\nhmvmw/// \\/ & ™\ \“v‘”/v\’\[}a\“\\,\
N : i Nl } it VTN i V
8 Y
-B
15 1 iz] 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/Avg Mode Sweey Pis  #Swps/Mode  Lobel Range (MHz) RBW/UBY Ref/fttn  Det/Avg Mode Sueep Pte  #Sups/Mode  Label
1 \i—gﬂ 9k (-6dB) /- 82/18 Op/Ca 1s/2 ESRNz 133 1/URIT Line-LI
FCC15 CE Class B 15@kHz-3BMHz Stepping.TST 38315 24 Feb 2816 Rev 9.5 26 May 2815
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
1 .5415 31.57 Qp 0 1 10.1 41.77 56 -14.23 - -
2 5415 25.25 Ca 0 1 10.1 35.45 - - 46 -10.55
3 1.10175 21.1 Qp 0 1 10.1 31.3 56 -24.7 - -
4 1.10175 11.69 Ca 0 1 10.1 21.89 - - 46 -24.11
5 4.4385 25.6 Qp 0 1 10.1 35.8 56 -20.2 - -
6 4.43625 10.16 Ca 0 1 10.1 20.36 - - 46 -25.64
7 7.0575 28.96 Qp 0 2 10.2 39.36 60 -20.64 - -
8 7.05525 15.74 Ca 0 2 10.2 26.14 - - 50 -23.86
9 18.3345 22.93 Qp 0 3 10.3 33.53 60 -26.47 - -
10 18.3345 18.32 Ca 0 3 10.3 28.92 - - 50 -21.08
11 29.42588 24.47 Qp 1 3 10.4 35.27 60 -24.73 - -
12 29.418 20.31 Ca 1 3 10.4 31.11 - - 50 -18.89

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 11681248-E1V3 DATE: APRIL 21, 2017
FCC ID: 2ADNG-NF130

12'_/‘UL Fremont, CA CE Room 22 Mar 2817 15:11:52
5]
Conducted RFI Uoltage
Project No:11681248
186) Client Name:Energous
Mode|/Device  EUT + AC Adopter + RX 2mm
Test Uolt/Freq: 118 UDC / 6B Hz
92 Test By:50818_J0
78
ﬁ‘ 64+
g —— . CFR 47 Fort {5 Class B Avo
3 5@ ;
>
B 119
2 13 , ZJ 21
36 = s )
na 5 28 e
22| ConY \ 24
1 6 o
: a
8
-6
15 1 8 36
Frequency (MHz)
Range (Hiz) RBU/UBU  Ref/Attn Det/Avg Mods Seeep Pia ¥ups/fods  Lobel Ronge (i) REWUBD  Ref/fttn Det/Avg Mode Sucep Pts  #5ups/Mods Label
FCCI5 CE Closs B 15BkHz-38HHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815

LINE 2 RESULTS

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
13 .5415 26.46 Qp 0 1 10.1 36.66 56 -19.34 - -
14 .5415 15.72 Ca 0 1 10.1 25.92 - - 46 -20.08
15 2.1615 19.12 Qp 0 1 10.1 29.32 56 -26.68 - -
16 2.157 6.44 Ca 0 1 10.1 16.64 - - 46 -29.36
17 3.273 23.41 Qp 0 1 10.1 33.61 56 -22.39 - -
18 3.273 8.82 Ca 0 1 10.1 19.02 - - 46 -26.98
19 7.05975 30.05 Qp 0 2 10.2 40.45 60 -19.55 - -
20 7.062 14.74 Ca 0 2 10.2 25.14 - - 50 -24.86
21 18.23325 25.01 Qp 0 3 10.3 35.61 60 -24.39 - -
22 18.23325 17.6 Ca 0 3 10.3 28.2 - - 50 -21.8
23 6.2025 28.12 Qp 0 2 10.2 38.52 60 -21.48 - -
24 6.21375 12.55 Ca 0 2 10.2 22.95 - - 50 -27.05

Qp - Quasi-Peak detector

Ca - CISPR average detection
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