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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 21-22, 2017

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
’{TL/‘?/J
CHARLES VERGONIO JASON QIAN
WISE Project Lead WISE Lab Engineer
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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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, KDB 558074 D01 v03r05, ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

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 (1C:22541-1)
[] Chamber B (IC:2324B-2) Chamber E (1C:22541-2)
X Chamber C (IC:2324B-3) Chamber F (1C:22541-3)
Chamber G (IC:22541-4)
Chamber H (1C:22541-5)

XUOOH

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.
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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

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

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 4.32 dB
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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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an RF based charging system that provides a wireless solution for small-sized and
low powered devices. The EUT also includes a Bluetooth Low Energy radio.

This report documents test results of the Bluetooth Low Energy radio portion of the Charger
Pad.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MH2) (dBm) (mW)
2402 - 2480 BLE -6.47 0.23
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio is tested with a PIFA Chip antenna, with a maximum peak gain of -9.5dBi.

5.4. 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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5.5. WORST-CASE CONFIGURATION AND MODE

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. Therefore, all final radiated testing was performed with the EUT in
tabletop (X) orientation.

Worst-case data rates as provided by the client were:

BLE: 1 Mbps.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC/DC Adapter Zeskit AD566 N/A N/A
Laptop Dell P61G N/A N/A
/O CABLES

1 UsB 1 usB Unshielded 1 EUT to Laptop
2 AC Power 1 AC Unshielded 1
3 DC Power 1 DC Unshielded 1
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TEST SETUP

The EUT is connected to the test laptop through USB cable. Test software exercised the EUT.

SETUP DIAGRAM

AC MAINS

AC/DC
ADAPTER
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DATE: 10/04/2017

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 Cal Date Cal Due
Number
PSA Series Spectrum Analyzer, .
3H7 - 26.5GHz Agilent E4440A 199 07/22/16 | 07/22/17
PXA Spectrum Analyzer, .
3H7 to 44GHz Agilent N9030A 908 04/13/16 | 04/13/17
Horn Antenna, 18 - 26.5 GHz ARA MWH-1826/B 449 05/26/16 | 05/26/17
Horn Antenna, 1-18GHz ETS Lindgren 3117 120 04/05/16 | 04/05/17
Antenna, Biconolog, 30MHz-1GHz Sunol Sciences JB3 407 04/04/16 | 04/04/17
Loop Antenna EMCO 6502 1616 12/12/16 | 12/12/17
Amplifier, 1-26.5GHz Miteq AFS42-00101800-25-5-42 1165 08/01/16 | 08/01/17
Amplifier, 1 to 8GHz Miteq AMF-4D-01000800-30-29P 1170 04/28/16 | 04/28/17
Amplifier, 10KHz to 1GHz, 32dB Keysight 8447D 300 11/10/16 | 11/10/17
P-Series Power Meter Keysight N1911A 1264 07/08/16 | 07/08/17
Wideband Power Sensor .
SOMHa - 18GHz Agilent N1921A 1224 | 03/22/16 | 03/22/17
EMI Receiver Rohde & Schwarz ESR-EMI 1436 12/19/16 | 12/19/17
LISN FISCHER FCC-LISN-50/250-25-2-01 1310 06/08/16 | 06/08/17
Test Software List

Description Manufacturer Model Version

Radiated Software uL UL EMC Ver 9.5, Apr 26, 2016

Conducted Software UL UL EMC Ver 9.5, May 26, 2015

Antenna Port Software uL UL RF Ver 5.1.1, July 15, 2016
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7. ANTENNA PORT TEST RESULTS

7.1. MEASUREMENT METHODS
6 dB BW: KDB 558074 D01 v03r05, Section 8.1.
Output Power: KDB 558074 D01 v03r05, Section 9.1.1.

Power Spectral Density; KDB 558074 D01 v03r05, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.0.

Qut-of-band emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.1.

Band-edge: KDB 558074 D01 v03r05, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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7.2. ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

: . Duty Duty | Duty Cycle T
Mode glzlm-rs'rgs Frr?ggg) Cycle x | Cycle | Correction | Minimum
(linear) (%) |Factor (dB)|VBW (khz)
BLE .180 .630 0.286 28.57 5.44 5.556

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

e Keysight Spectrum Analyzer - APv6.2(031017),50818, Charnber H o[ )
RL | RF [s0Q bC | | | SENSE:INT] | ALIGN AUTO  [04:06:42 PMMar 21, 2017
Avg Type: Log-Pwr TRACE‘
s

Marker

PNO: Fast —— 1rig: Free Run

IFGain:Low Atten: 10 dB oET|P

Marker Table
on Off

1LO deidiv___ Ref 0.00 dBm
og

-10.0 Marker Count
[Off]

-200

-300

Couple|
00 Markers
Off|

0.0

-00

-7

-80.0

200

Center 2.402000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.000 ms (1001 pts)

-
t 1.524 ms -45.44 dBm
t (A) 180.0 us (A) -093dB

630.0 us (A) 0.98dB All Markers Off|

=Y RN TN

=
@
©
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7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel Freauenc 6 dB Bandwidth | Minimum Limit
: Y (MHz) (MHz)
Low 2402 0.584 0.5
Middle 2440 0.662 0.5
High 2480 0.658 05
6dB LOW CH

= Agilent 15:50:31 Mar 22, 2017

L | Measure

APwE.2(831817),505815, Conducted C a Mkrl 584 kHz
Ref 18 dBm #Atten 20 4B 5.825 dB Meas Off
#Peak
Log
10 Channel Power
dB/ 1p
0ffst i ¥
8.5
dB Occupied BW
Dl
aé&?
m
"Phvg ACP
28
ML 32 Multi Carrier
83 FS Power
AR
g%k ‘ Power Stat
CCDF
Swp
Center 2.802 800 GHz Span 2 Mz | 1”‘;{"2’
#Res BH 168 kHz #UBH 200 kHz Sweep 1 ms (1801 pts)
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6dB MID CH

= Agilent 15:46:06 Mar 22, 2017 L

| Measure

Fef 18 dBm

APE.2(8318173.58818, Conducted C
#Atten 20 dB

a Mkrl 662 kHz
8.874 dB

#Peak
Log

18
dB/

| Meas Off
Channel Power

Occupied BH

ACP

Center 2.440 008 GHz
#Res BH 108 kHz

Span 2 MHz

#UBH 200 kHz Sweep 1 ms (1801 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
I

6dB HIGH CH

3 Agilent 15:55:17 Mar 22, 2017 L

| Measure

Ref 18 dBm

APYE.2(0310173,50818, Conducted C
#Atten 20 dB

a Mkrl B58 kHz
-0.571 dB

#Peak

| Meas Off
Channel Power
| Occupied BH

‘ ACP

Center 2,480 908 GHz
#Res BH 100 kHz

Span 2 MHz

#UBH 308 kHz Sweep 1 ms (1801 prs)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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7.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Test Procedure

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Frequency 99% Bandwidth
hannel
SEE (MHz) (MHz)
Low 2402 1.0279
Middle 2440 1.0257
High 2480 1.0241
OBW LOW CH
¥ Agilent 15:51:00 Mar 22, 2017 L | Measure
[
Ch Freq 2.462 GHz Trig Free Meas Off
Dccupied Bandwidth [Averages: 20 | |
| Channel Power
APwE.2(B318173,58818, Conducted C
Ref 18 dBm #Atten 20 dB
#5armp Occupied BH
Log
18
&
dB/ &
Offst AcP
8.5
DTS |10 RO DR LIL DO O FRSHRAIEAY RO SR (T ]
Multi Carrier
Center 2.407 600 GRz ~ Span 2 Mz Power
#Res BH 138 kHz #\BH 51 kHz #Sween 100 ms (1601 prs)
Power Stat
Occupied Bandwidth Occ BH Z PWwr  93.00 7 CCDF
1.8279 MHz X dB -26.00 dB
Transmit Freq Error  17.173 kHz 1|"10fre2
% dB Bandwidth 1.239 MHz* o
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OBW MID CH
¥ Agilent 15:46:38 Mar 22, 2017 L | Measure
[ |
Ch Freq 2.44 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 28 | |
| Channel Power
APE.2(0318173,58818, Conducted C
Ref 18 dBm #Atten 20 dB
#5armp Occupied BH
Log
18
dB/
Offst _ | AcP
A.5
dB - -
A Multi Carrier
[:enter .é:haé...é.g.é..é.l.-ig v mns e e r e ———hL r ....................J,....g.[.j.éH .é._.M_l:l.é. Power
#Res BH 18 kHz #\BH 51 kHz #3ween 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.60 7 CCDF
1.8257 MHz X dB -26.00 dB
Transmit Freq Error  12.397 kHz 1H0fre2
% dB Banduidth 1.239 MHz* v
I |
all
OBW HIGH CH
- Agilent 15:55:49 Mar 22, 2017 L | Measure
|
Ch Freq 2.4% GHz Trig Free Meas Off
Dccupied Bandwidth [Averages: 28 | |
| Channel Power
APwE.2(A318173,58518, Conducted C
Ref 18 dBm #Atten 20 dB
#3amp Occupied BH
Log
ACP
Multi Carrier
Center 2.480 000 GHz Power
#Res BH 15 kHz #\BH 51 kHz #Syeep 100 ms (1801 pts) > S
= _ = = ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 / CCDF
1.0241 MHz *x dB -26.00 dB
Transmit Freq Error  15.764 kHz 1Hofrt§
% dB Bandwidth 1.226 MHz* v
|
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DATE: 10/04/2017

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

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

RESULTS

Peak Power o .

Frequency . Limit Margin
Channel Readin

(MH2) (dBm)g (dBm) | (dB)
Low 2402 -6.47 30 -36.47
Middle 2440 -6.98 30 -36.98
High 2480 -7.67 30 -37.67

CHPOW LOW CH
% Agilent 15:51:27 Mar 22, 2017

L

| Measure

APwE.2(031617),50818, Conducted C Mkrl 2.481 882 GHz

Ref 38 dBm #Atten 40 dB -6.47 dBm | Meas Off
Peak

Log

18

4B/ Channel Power
Offst

78,5

dB | Occupied BW

e

PR ‘ ACP

ML sz Multi Carrier

33 FS Power
AA

£0f)

: Power Stat
Sup CCDF
Span 9 MHz | 1”3{3

Sweep 1 ms (1801 prs)

Center 2,482 088 GHz
#Res BH 3 MHz

#YBH & MHz

Page 19 of 50

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 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-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

CHPOW MID CH
% Agilent 15:47:08 Mar 22, 2017 L [Measure

APE.2(8318173.58818, Conducted C Mkrl 2.4339 556 GHz

Ref 30 dBm #Atten 40 4B -6.98 dBm Meas Off
Peak

Log

10 Channel Power
dB/ |

0ffst

8.5

dB : Occupied BW
ACP

#PAwvy

M52 Multi Carrier
3 F Power
AR

i Power Stat
FTun ot
Swp

Center 2.440 000 GHz Span 9 MHz | 1”‘;{"2’
#Res BH 3 MHz #\BH & MHz Sweep 1 ms (1801 pts)

CHPOW HIGH CH
3 Agilent 15:56:15 Mar 22, 2017 L | Measure

APE.2(8318173.58818, Conducted C Mkrl 2.479 961 GHz

Ref 30 dBm #Atten 40 4B -7.67 dBm Meas Off
Peak

Log

10 Channel Power
dB/ |

0ffst

8.5

dB ‘ Occupied BW

ACP

e

#PAwvy

M52 Multi Carrier
3 F Power
AR

e Power Stat
FTun Stat
Swp

Center 2.480 000 GHz Span 9 MHz | 1”‘;{"2’
#Res BH 3 MHz #\/BH & MHz Sweep 1 ms (1801 pts)
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REPORT NO: 11681248-E2V5

FCC ID: 2ADNG-NF130

DATE: 10/04/2017

7.3.4. 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
Frequency PSD Limit Margin
Channel | " iy~ | @Bm) | @Bm) | (dB)
Low 2402 -23.73 8 -31.73
Middle 2440 -24.33 8 -32.33
High 2480 -23.73 8 -31.73
CPSD LOW CH
# Agilent 15:51:58 Mar 22, 2017 L | Measure
APVE.2(B31917),50818, Conducted C Mkrl 2.462 618 GHz
Ref 30 dBm #Atten 40 dB -23.730 dBn Meas Off
#Peak
Log
10 Channel P
dB/ annel Fower
Offst
6.5
dB Occupied BW
ol |
i
m 1
“Phvg 5 ‘ ACP
168
ML 52 Multi Carrier
33 F3 . Power
AR
g?@k Power Stat
Som CCDF
Center 2.402 060 GHz Span 1 MHz | 1”‘0’{ S
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 186.1 ms (1601 pts)
|
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CPSD MID CH
¥ Agilent 15:47:43 Mar 22, 2017 L | Measure
APvE.2(0318172,505818, Conducted C Mkrl 2.448 816 GHz
Ref 30 dBm #Atten 40 4B -24.327 dBm Meas Off
#Peak
Log
10 Channel Power
dB/
0ffst
8.5
dB Occupied BW
Dl
5.0
dBm , ACP
#PAwvy %
1m|a | I e M, o
ML 52 Multi Carrier
93 FS Power
AR
Ect: Power Stat
50k CCDF
Swp
Center 2.448 800 GHz Span 1 MHz | 1”‘;{"2’
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 186.1 ms (1801 pts)
I I
~ |
CPSD HIGH CH
- Agilent 15:56:47 Mar 22, 2017 L | Measure
APE.2(B31017),50818, Conducted C Mkrl 2.479 978 GHz
Ref 38 dBm #Atten 40 dB -23.726 dBm Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
38,5
dB Occupied BW
Dl
3.0
dBm .
ACP
#PAug ¢ I
166
ML 2 Multi Carrier
53 FS Power
AR
Ech: Power Stat
>0k CCDF
Swp
Center 2.480 060 GHz Span 1 MHz | 1”‘0’{ S
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 186.1 ms (1601 pts)
I
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

7.3.5. CONDUCTED BANDEDGE AND 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
CBE LOW CH
# Agilent 15:52:29 Mar 22, 2017 L | Measure
APwE.2(031617),50818, Conducted C Mkr2 2.408 0@ GHz
Ref 26 dBm #Atten 30 dB -58.47 dBm Meas Off
Peak
Log
10 Channel Power
dB/
Offst
8.5 |
dB Occupied BW
Dl
-26.6 1
dBm b ) q
#PAvg

cp
Center 2.400 86 GHz Span 18 MHz . .
WRes BH 100 kHz WUBH 300 kHz Sweep 1 mo (161 pro) || TUIT c;g;}:?
Marker Trace Type ¥ Axiz Amplitude
1 €L Freq 2.399 87 GHz -57.37 dBm
2 &5} Freg 2.488 A8 GHz -58.47 dBm Power Stat
CCDF
More
1af?2
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CBE MID CH
¥ Agilent 15:48:11 Mar 22, 2017 L | Measure
APvE.2(0318172,505818, Conducted C Mkrl 2.448 86 GHz
Ref 26 dBm #Atten 30 4B -7.14 dBm Meas Off
Peak
Log
10 Channel Power
dB/
0ffst
8.5
dB Occupied BW
Dl
-26.6
dBm
ACP
#PAwvy
ML 32 Multi Carrier
33 Fs Power
AR
g%k Power Stat
CCDF
Swp |
Center 2.448 88 GHz Span 18 MHz | 1”‘;{"2’

#Res BH 198 kHz

#YBH 308 kHz

Sweep 1 ms (1801 pts)

CBE HIGH CH

3 Agilent 15:57:18 Mar 22, 2017

L

| Measure

APwE.2(831817),56818, Conducted C

Mkr2 2.483 57 GHz

Ref 26 dBm #Atten 30 dB -58.59 dBm Meas Off
Peak
Log
10 Channel Power
dB/ = |
Offst
8.5 I
dB Occupied BW
D|266 |/
— 2
dBm I -4 acp
#PAvg |
Center 2.483 50 GHz Span 18 MHz . .
#Res BH 100 kHz WUBH 300 kHz Sweep 1 ms (1001 prey || Ul c;g;}:?
Marker Trace Type # Axiz Amplitude
1 [4))] Freq 2.483 5B GHz -62.41 dBm
2 ) Freq 2.483 57 GHz -58.59 dBu Power Stat

CCDF

Ldld

lof2
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CSPUR LOW CH

¥ Agilent 15:53:21 Mar 22, 2017 L | Measure
APE.2(8318173.58818, Conducted C Mkrd 4.8685 GHz
Ref 168 dBm #Atten 20 dB -51.681 dBm Meas Off
#Peak |
Log 1
10 9 Channel Power
dB/ |
Offst
@a.5
dB « Occupied BW
Il
aéB.B 3

m oL iR
ol ] L~

Start 30 MHz Stop 26,808 GHz . .
#Res BN 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 pts) | Multi cgg::g?
Markear Trace Type * Axiz Amplitude
1 1y Fraq 2482 GHz -5.91 dBm
2 o1y F 4,884 GH -51.68 dB |
3 1y F:EE 72868 GH; -BB.6Y dBm Powerc%t[?Ft
4 1y Fraq 4,885 GHz -51.68 dBm
More
1of 2

CSPUR MID CH

- Agilent 15:49:05 Mar 22, 2017 L | Measure
APE.2(B31017),50818, Conducted C Mkrd 4.881 GHz
Ref 18 dBm #Atten 20 dB -48,987 dBm Meas Off
#Peak |
Log 1
10 9 Channel Power
dB/
Offst |
38,5
dB o Occupied BH
Dl
-26.6 3
dBm e . gty
»Pﬂugi i i ” RCP
Start 36 MHz Stop 26.008 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 prs || Tl c;g;}:?
Marker Trace Type # Axiz Amplitude
1 [4))] Freq 2.448 GHz -9.59 dBm
2 1 F 4.8868 GH -43.99 dB
3 1 FFEE 7328 EHz -78.18 dBm Powerc%ﬁjaFt
4 1y Freq 4,351 GHz -48.99 dBn ‘
More

lof2
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CSPUR HIGH CH

¥ Agilent 15:58:09 Mar 22, 2017 L | Measure
APE.2(8318173.58818, Conducted C Mkrd  4.960 GHz

Ref 168 dBm #Atten 20 dB -51.178 dBm Meas Off
#Peak |

Log 1

10 1 Channel Power
dB/ |

Offst

@a.5

dB 4 Occupied BW
Il

-26.6 3

#Pﬂugl i

Start 30 MHz Stop 26,808 GHz . .
#Res BH 100 kHz WUBH 300 Kz Sweep 2.482 5 (3192 prsy || I cgg::g?
Markear Trace Type * Axiz Amplitude
1 1y Fraq 2,480 GH=z -9.65 dBEm
Z o1y F 4,966 GH -51.18 dE |
2 [ F:zg 7448 GH; -E9.532 dEm Powerc%tDaFt
4 1y Fraq 4,960 GH=z -51.18 dBEm
More
1 0of 2
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8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. 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 1GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

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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DATE: 10/04/2017

8.2.

LOW CHANNEL HORIZONTAL

RESTRICTED BANDEDGE (LOW CHANNEL)

UL Fremont - Chamber H

21 Mar 2817 23:05:26

125

Restricted Bondedge
Project Number: 11681248

Client:Energous

ConfigiEUT + AC Adapter + Loptop
Mode: BLE 24B2MHz

Tested by:45211 LL

t (dBulU/m)

3
~
>

>
[is)
-

Average Limit (dBuUY

Y N vk
y LT W

fi
PPN

e i oA AL
AL

3l bl
MRIH AR
bbb, gttty

1) RYTO N Y
W ¥

e

ITE T RO TN [V % UPTY

et R indpe

T
TGP T

ot AP

e e

T Wiy

.31

18.5MHz/
Frequency (GHz)

RBU/VBI
1M(-6dB) /M

Range (642)
1:2.312.415

Ref/ftin  Det/fvg Typ

e Sueep P
189/12 PEAK/Pur Avg(RHS)  fnseo(huto)  86B1  HAXH

o foups/Mode  Position

Range (GH2) REWUBW  Ref/Attn Det/Avg Tupe
2:2.312 4 1H(-6d8)/3M 12 AUER/Pur Avg(RHS)

355 dego H

Sucep Pts  #owps/Mode  Position
1me futo) 8881 160TAVG 55 deg:

Trace Markers

Low CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 26 Apr 2816

Marker Frequency Meter Det AFT120 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
4 *2.356 27.78 RMS 318 -16.6 5.44 48.42 54 -5.58 - - 355 141 H
2 *2.369 38.89 Pk 318 -16.6 0 54.09 - - 74 -19.91 355 141 H
1 *2.39 35.19 Pk 31.9 -16.6 0 50.49 - - 74 -23.51 355 141 H
3 *2.39 25.7 RMS 319 -16.6 5.44 46.44 54 -7.56 - 355 141 H

* - indicates frequency in CFR15.205 Restricted Band

Pk - Peak detector
RMS - RMS detection
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LOW CHANNEL VERTICAL

UL Fremont - Chamber H

125
Restricted Bandedge

Project Number: 11681248
Client:Energous

Config:EUT * AC Adapter + Laptop
Mode :BLE 24B2MH=

Tested by:45211 LL

£
~
>
5
[is}
-

Avercge Limit (dBuU

18.5MHz/
Frequency (GHz)
Range (6H2) REWUBH  Ref/Atin Det/Avg Tups Sueep Pte f5ups/flode Fosition Range (GH2) REWUBH  Ref/Attn Det/Avg Tupe Sucep Pts #owps/Made Position

ow CH Bondedge — U.TST 30915 28 Dec 2015 Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AFT120 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) C Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
2 *2.386 38.66 Pk 319 -16.6 0 53.96 - - 74 -20.04 100 277 v
4 *2.387 27.5 RMS 31.9 -16.5 5.44 48.34 54 -5.66 - - 100 277 v
1 *2.39 36.26 Pk 319 -16.6 0 51.56 - - 74 -22.44 100 277 v
3 *2.39 26.53 RMS 31.9 -16.6 5.44 47.27 54 -6.73 - - 100 277 v

* - indicates frequency in CFR15.205 Restricted Band
Pk - Peak detector

RMS - RMS detection
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8.3. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

WZI:UL Fremant - Chamber H 21 Mar 2817 22:49:47
Restricted Bondedge

Project Number: 11681248
Client:Energous

Config:EUT + AC Adapter + Loptop
Mode: BLE 2488MHz

Tested by:45211 LL

3
~
>

>
[is)
-

Averaoge Limit (dBulU/m) 2

PR YESTITIm
i e

i
okttt asbuerbdypnsidyronnd N L T L A koA ;"*.'»'wwuu\vﬂﬂw AR ot

T n"whl YT T PY YOI SNV TN L BYVS VORI TNy Y TR or g PR RTR O T IO T TV W Y RFOY Ry Te peTa Y Y o |
iwivo e g . \ 0 4 bl Y ’ , )

.46 18. 3MHz/ 2.563
Frequency (GHz)

Range (642) REWUBH  Ref/Atin Det/Avg Tupe Sueep Pte  f5ups/Mode Position Range (GH2) REWUBW  Ref/Attn Det/Avg Tupe Sucep Pts  #owps/Mode  Position
1:2,46-2.563  IMCEEB)/M  1B9/12  PEAK/Pur Avg(RMS)  fmsec(futo) 8801 HAXH 138 degs H 2:2.462.563  IM(-6eB)/3M 12 RUERPur AgRM9)  fnsec(iut) 901  1GOTWUS 138 degs H

High CH Bandedge — H.TST 38915 28 Dec 2015 Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AFT120 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 35.83 Pk 322 -16.4 0 51.63 - - 74 -22.37 138 156 H
3 *2.484 26.08 RMS 322 -16.4 5.44 47.32 54 -6.68 - - 138 156 H
2 2.541 39.2 Pk 32.2 -16.3 0 55.1 - - 74 -18.9 138 156 H
4 2.55 28.02 RMS 322 -16.2 5.44 49.46 54 -4.54 - - 138 156 H

* - indicates frequency in CFR15.205 Restricted Band
Pk - Peak detector

RMS - RMS detection
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HIGH CHANNEL VERTICAL

UL Fremont - Chamber H 21 Mar 2817 22:58:42

Restricted Bandedge

Project Number: 11681248
Client:Energous

Config:EUT * AC Adapter + Laptop
Mode :BLE 248BMH=

Tested by:45211 LL

125

£
~
>
5
[is}
-

8. 3MA=z/ 2.563
Frequency (GHz)

Range (6H2) REWUBH  Ref/Atin Det/Avg Tups e s Sups/llode FPosition Range (GH2) REWUBH  Ref/Attn Det/Avg Tupe ol Pts  #owps/Mode Position

High CH Bondedge — U.TST 33915 28 Dec 20815 Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AFT120 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) C Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 35.83 Pk 322 -16.4 0 51.63 - - 74 -22.37 97 236 v
3 *2.484 27.12 RMS 32.2 -16.4 5.44 48.36 54 -5.64 - - 97 236 v
2 2.514 39.04 Pk 322 -16.4 0 54.84 - - 74 -19.16 97 236 v
4 2.562 27.95 RMS 32.2 -16.2 5.44 49.39 54 -4.61 - - 97 236 v

* - indicates frequency in CFR15.205 Restricted Band
Pk - Peak detector

RMS - RMS detection

Page 31 of 50
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 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-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

8.4. HARMONICS AND SPURIOUS EMISSIONS 1 TO 18 GHz

LOW CHANNEL HORIZONTAL

HEUL Fremont - Chomber H 21 Mar 2617 15:42: 42
Rodioted Emissions 3-Meters
= Project Number:11681248
18 Client:Energous
Config:EUT + AC Adpater + Loptop
Mode : BLE_2482MHz
95 Tested by:58818_J0
85
Peok Limit (dBulU/m)
75
e
3 5
2 6
@
o
et Avg Limit (dBuU/m)
55 =
45 e 7
; * mmﬁw%
il
35 mmwm Wik i
25
1 18 18
Frequency (GHz)
Range (Ghz) REU/UBU  Ref/Attn  Det/Avg Tupe Sucep Pts  #5ups/Mods Pos Range (612) RBW/UBN  Ref/Atin  Dst/Avg Type Sucep Pts  #5ups/fiode Fosition
-3 1HC-6d8)/38k B7/18  PEAK/Par Pug@RMS)  7Tnsec(futo) 6OOT  MAYH 83 3:3-18 M(-6B)/30k  BI/B  PEAK/Pur Avg(RHS) 574nsec(huto) 18k MAXH 0-368degs H
FCC Part15C 2.4GHz RSE.TST 39915 26 Jun 2015 Rev 9.5 26 fpr 2016

LOW CHANNEL VERTICAL

H:UL Fremont - Chamber H 21 Mar 2817 15:42: 42
Radiated Emissions 3-Meters
185 Project Number 11681248
Client:Energous
Config EUT + AC Adpater + Laptap
Mode :BLE_2482MHz
g5 Tested by:58818_J0
8:
eak Limit m)
7|:
‘e
S =
= 6
[as]
<
~ Avg Limit (dBuU/m)
5:
45
45
45 £
3: P )
2:
1 [z 8
Frequency (GHz)
Range (6) REU/BU  Ref/Atin  Det/fvg Tope Sueep Pio  ¥oupe/Mode Position Ronge (6123 RGUUBH  Ref/Atin  Det/Avg Tope Sucep Pte  Foupe/fode Position
FCC Part15C 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 26 Apr 2016
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Radiated Emissions

Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*4.78 41.61 PK2 34 -35 0 40.61 - - 74 -33.39 260 198 H
*4.776 30.95 MAv1 34 -35 5.44 35.39 54 -18.61 - - 260 198 H
*7.711 39.35 PK2 35.8 -30.5 0 44.65 - - 74 -29.35 168 105 H
*7.715 27.53 MAv1 35.8 -30.7 5.44 38.07 54 -15.93 - 168 105 H
*3.641 43.49 PK2 349 -35.8 0 42,59 - - 74 -31.41 70 320 H
*3.643 329 MAv1 349 -35.8 5.44 37.44 54 -16.56 - 70 320 H
*4.732 42.03 PK2 34 -34.5 0 41.53 - - 74 -32.47 138 170 \
*4.73 31.38 MAv1 34 -34.5 5.44 36.32 54 -17.68 - - 138 170 \
*4.993 48.43 PK2 34.1 -343 0 48.23 - - 74 -25.77 62 238 \
*4.987 31 MAv1 34.1 -34.2 5.44 36.34 54 -17.66 - 62 238 \
*7.719 38.46 PK2 35.8 -30.6 0 43.66 - 74 -30.34 265 288 \
*7.727 27.3 MAv1 35.8 -30.7 5.44 37.84 54 -16.16 - 265 288 \

* - indicates frequency in CFR15.205 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

MID CHANNEL HORIZONTAL

H;UL Fremont - Chamber H 21 Mar 2817 16:26:26
Radiated Emissions 3-Meters
= Project Number:11681248
1@ Client :Energous
Config:EUT + AC Adpater + Laptop
Mode :BLE_244BMHz
g5 Tested by:58818_J0
8|:
ak Limit d m)
7:
‘e
3 5
= 6
[ai]
e
~ Avg Limit (dBulU/m)
55
45 i v
3
35 W‘R‘ i 1 1
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Attn Dei/fvg Tope Sueep Pto  ¥oups/Mode - Range (G20 REU/UBH Ref/Attn  Det/Avg Tupe Sucep Pte  ¥Saps/Mode Position
= IMC-68)/3B  187/18  PERK/Par Avg(RS)  TTmsec(Auto) 6081 MAH 5| 3318 IN(-6B)/Bk  BI/B  PEAK/Pur Ag(RIS)  S7nsec(huto) 18x  MAKH B-360cegs H
FCC Part15C 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 26 Apr 2016

MID CHANNEL VERTICAL

H:UL Fremont — Chamber H 21 Mar 2817 16:26:26
Rodioted Emissions 3-Meters
185 Project Number:11681248
Client:Energous
Config:EUT + AC Adpater + Laptop
Mode :BLE_2448MHz
95 Tested by:50818_J0
85
Peck Limit (dBul/m)
75
G
3 5
3 6
@
o
- fAvg Limit (dBulU/m)
55 =
45
2 3
Q [ a9
[
35
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Attn Det/fvg Tupe Sueep Pts  $5ups/Mods Position Range (6Hz) RBU/BH  Ref/Attn Dst/Avg Type Sueep Pte  #5upe/Mode Position
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 26 fpr 2816
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

Radiated Emissions

Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dBuV/m)

*1.317 36.39 PK2 29.7 -18.7 0 47.39 - - 74 -26.61 10 140 H
*1.321 24.47 MAv1 29.7 -18.7 5.44 40.91 54 -13.09 - - 10 140 H
*1.348 353 PK2 29.5 -18.6 0 46.2 - - 74 -27.8 307 383 \
*1.345 24.09 MAv1 29.6 -18.6 5.44 40.53 54 -13.47 - - 307 383 \
*3.683 44.52 PK2 349 -36 0 43.42 - - 74 -30.58 299 133 H
*3.685 32.96 MAv1 349 -36 5.44 37.3 54 -16.7 - 299 133 H
*5.42 40.44 PK2 34.6 -34 0 41.04 - - 74 -32.96 246 324 H
*5.419 29.17 MAv1 34.6 -34 5.44 35.21 54 -18.79 - - 246 324 H
*4.99 49.57 PK2 34.1 -34.1 0 49.57 - - 74 -24.43 53 235 \
*4.994 30.78 MAv1 34.1 -343 5.44 36.02 54 -17.98 - 53 235 \
*3.713 43.58 PK2 34.8 -35.9 0 42.48 - - 74 -31.52 352 169 \
*3.711 32.97 MAv1 34.8 -35.9 5.44 3731 54 -16.69 - 352 169 \

* - indicates frequency in CFR15.205 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

HIGH CHANNEL HORIZONTAL
~UL Fremont - Chamber H 21 Mar 2817 22:23:28
Radicted Emissions 3-Meters

185 ETQJeEt Number: 11681248
ient:Energaus

Config:EUT + AC Adapter + Laptop

Mode :BLE 248@MHz

a5 Tested by:45211 LL

I

85

Peak Limit (dBuU/m

75

65

CdBuV/m)

Avg Limit CdBUU/m)
55

a5

35

18
Frequency (GHz)

Range (BHz) REWWBH  Ref/Atin Det/Avg Type Suesp Pte #oups/fiode FPosition Range (Gfiz) REU/BU  Ref/Attn Det/Avg Type
1 3 16 i 3:3-18 1M(-6dB)/ 30k 81/8 PE

Sueef Pte #Sups/Mode FPosition
1M(-608)/ 30k 18 AK/Pir AvgERNS)  77nsecCfuto) GOA1 M 6-360degs H K/Pir fvg(RMS)  S74msectAuto) 18k MAXH

6-368degs H

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 26 Apr 2816

HIGH CHANNEL VERTICAL
~UL Fremont — Chamber H 21 Mar 2817 22:23:28
Radiated Emissions 3-Meters

I

15 ET§JeEt Number: 11681248
ient:Energaus

Config:EUT + AC Adapter + Laoptop

Mode | BLE 2488MHz

a5 Tested by:45211 LL

85

Peak Limit C(dBulU/m3
75

65

CdBulU/m3

Avg Limit (dBuU/m)
55

45

35

Frequency (GHz)

Range (BHiz) REWUBH  Ref/Atin Det/Avg Type Sueep Pte #5ups/Mode Fosition Range (GHz) REU/UBW  Ref/Attn Det/Avg Type Suesp Pte #5wps/ode Position

FCC Part15C 2.46Hz RSE.TST 30915 26 Jun 2615 Rev 9.5 26 fApr 2016
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

Radiated Emissions

Frequency Meter Det AFT120 Amp/Cbl/Fitr/ DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*1.72 3537 PK2 29 -17.7 0 46.67 - - 74 -27.33 224 107 \
*1.719 24.81 MAv1 29 -17.7 5.44 41.55 54 -12.45 - - 224 107 \
*3.809 43.25 PK2 34 -35.3 0 41.95 - - 74 -32.05 264 102 H
*3.807 33.27 MAv1 34 -35.4 5.44 37.31 54 -16.69 - - 264 102 H
*4.977 46.4 PK2 34.1 -343 0 46.2 - - 74 -27.8 69 191 \
*4.985 30.99 MAv1 34.1 -343 5.44 36.23 54 -17.77 - - 69 191 \

1.715 35.91 PK2 28.9 -17.7 0 47.11 - - - - 311 126 H

1.716 25.04 MAv1 28.9 -17.7 5.44 41.68 - - - - 311 126 H

6.071 28.37 MAv1 354 -31.9 5.44 3731 - - - - 158 210 H

6.073 384 PK2 354 -31.8 0 42 - - - - 158 210 H

6.452 39.52 PK2 35.7 -31.3 0 43.92 - - - - 107 164 \%

6.453 29.17 MAv1 357 -31.4 5.44 3891 - - - - 107 164 \

* - indicates frequency in CFR15.205 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

8.5. WORST-CASE BELOW 30 MHz

SPURIOUS EMISSIONS BELOW 30MHz (WORST-CASE CONFIGURATION)

HORIZONTAL AND VERTICAL PLOTS

UL FREMONT, 3m Chomber 22 Mar 2817 18:46:53

138

RF Emissions

Project Number: 11681248
11e Cl ient {Energous
Canfig'EUT + Laptop
Mode :BLE Worst Case

ag Tested by:45211 LL

7Bk

568

g
Sioonddefl,
M

5
L
il b

(dBulolts) Horizontal

1 18
Frequency (MHz)

Range (Hz) REU/UBU  Ref/fttn Det/fvg Tupe ey osition Range (HHz) RBUBU  Ref/fttn Det/Avg Type Sucep Pte 45ups/fode Position
1B8C-3d8) /308 87/0 PEAK/Pur Avg(RMS)  4Bmse b - legs
1Bk(-3B)/38 687/ PEAK/Pur Avg(RHS) ec (futa
1Bk(-3B)/38  87/B  PEAK/Par Avg(RHS)  dnsec(futo
4:1.785-38 1Bk C-3cB)/ 38k 87/0 PEAK/Pur Avg(RMS)

FCC 15.268 Below 3BMHz.TST 363815 7 Oct 2816 Rev 9.5 26 Apr 2816

NOTE: KDB 937606 OATS and Chamber Correlation Justification

- Based 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.

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

Marker Frequency Meter Det Loop Cbl (dB) Dist Corr Corrected Peak Limit Margin Avg Limit Margin QP Limit Margin Azimuth
(MHz) Reading Antenna 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)
1 .01533 43.82 Pk 16.6 1.4 -80 -18.18 63.88 -82.06 43.88 -62.06 - - 0-360
6 .03178 40.38 Pk 13.7 14 -80 -24.52 57.54 -82.06 37.54 -62.06 - - 0-360
2 .21817 46.13 Pk 11.7 15 -80 -20.67 - - - -
Marker Frequency Meter Det Loop Cbl (dB) Dist Corr Corrected Peak Limit Margin Avg Limit Margin QP Limit Margin Azimuth
(MHz) Reading Antenna 30m Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)

73012 39.93 Pk 11.8 1.5 -40 13.23 - - - - 30.35 -17.12 0-360

73145 42.44 Pk 118 15 -40 15.74 - - - - 30.33 -14.59 0-360

1.5008 32.27 Pk 11.9 1.5 -40 5.67 - - - - 241 -18.43 0-360

1.50768 36.78 Pk 11.9 1.5 -40 10.18 - - - - 24.07 -13.89 0-360

2.19494 26.44 Pk 119 15 -40 -.16 295 -29.66 0-360

18.58304 8.66 Pk 10 1.6 -40 -19.74 29.5 -49.24 0-360

3
7
8
:
9
Pk - Peak detector
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REPORT NO: 11681248-E2V5
FCC ID: 2ADNG-NF130

DATE: 10/04/2017

8.6. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9EUL Fremont - Chamber H

21 Mar 2817 23:48:25

Roadiated Emissions - 3 Meters
Project Number:11681248

85

75

Client:Energous
Config:EUT + Laptop
Mode:BLE Worst Case

65

Tested by:45211 LL

55

45 T CEBUY

CdBulU/m)

35

i

i

188
Frequency (MHz)

Ronge (MHz) RE/ VB Ref/Atin
8-208

1:3 120kC-683/1H  97/18

Det/Avg Tup
PEAK/LogPur-

e Sueep Pts REW/ 1 ueep t
-Uideo  Imsec(futo) 4831  MAXH 8-360degs H | 3:203-1808 128kC-60B)/IM  97/18  PEAK/LogPir-Uideo Insec(Auto)  BBOT  MAXH 8-360degs H

#5ups/fode  Position Range_(Htz) Bl Ref/Attn  Det/Avy Tupe E Pte #Sups/Mode  Fosition

FCC Parti5C 38-1BBBMHz . TST 30515 15 Jul 20814

VERTICAL PLOT

Rev 9.5 26 Apr 2616

9EUL Fremont - Chamber H

21 Mar 2817 23:48:25

85

Rodiated Emissions - 3 Meters
Project Number: 11681248

75

Client;:Energous
ConfigiEUT + Laptop
Mode:BLE Worst Case

65

Tested by:45211 LL

55

= i
4 LNROMNC

CdBul/m)

4
@,

35

Frequency (MHz)

Range (PHz) REWBH  Ref/Atin Det/Avg Type Suesp

Pte #5wps/fiode FPosition Range (HHz) REU/BU  Ref/Attn Det/Avg Type Sucep Pte #5ups/Mode Fosition

FCC Parti15C 368-1BBBMHz . TST 30515 15 Jul 2814

Rev 9.5 26 Apr 2616

Page 39 of 50

UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701lI

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 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-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

DATA

Trace Markers

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
11 *401 50.07 Pk 19.6 -28.6 41.07 46.02 -4.95 0-360 201 Vv
4 44.875 55.28 Pk 14.4 -31.1 38.58 40 -1.42 0-360 100 \
5 56.5625 60.38 Pk 11.2 -30.9 40.68 40 .68 0-360 100 \
6 60.005 58.95 Pk 11.4 -30.9 39.45 40 -.55 0-360 100 \
7 71.99 51.66 Pk 121 -30.8 32.96 40 -7.04 0-360 100 \
1 90.605 45.12 Pk 11.8 -30.6 26.32 43.52 -17.2 0-360 201 H
2 139.65 42.88 Pk 16.8 -30.1 29.58 43.52 -13.94 0-360 201 H
3 179.94 46.19 Pk 15 -29.9 31.29 43.52 -12.23 0-360 201 H
12 461.5 43.38 Pk 21 -28.4 35.98 46.02 -10.04 0-360 301 Vv
8 507.3 41.77 Pk 21.5 -28.2 35.07 46.02 -10.95 0-360 98 H
9 607.7 41.46 Pk 22.6 -28.1 35.96 46.02 -10.06 0-360 199 H
13 712.6 42.77 Pk 24.4 -27.7 39.47 46.02 -6.55 0-360 201 \
10 912.8 45.38 Pk 26.2 -26.4 45.18 46.02 -.84 0-360 399 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

*400.8363 41.36 Qp 19.6 -28.7 32.26 46.02 -13.76 188 209 \
44.8923 49.96 Qp 14.4 -31.1 33.26 40 -6.74 244 108 \
56.4406 49.12 Qp 11.1 -30.9 29.32 40 -10.68 157 378 \
60.0069 48.47 Qp 11.4 -30.9 28.97 40 -11.03 105 299 \

912.5869 23.1 Qp 26.2 -26.4 22.9 46.02 -23.12 343 164 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

8.7. WORST-CASE ABOVE 18 GHz

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

HORIZONTAL PLOT

22 Mar 2817 16:12:36

RF Emissians

Order Number: 11681248

Client:Energous

Configuration:EUT + AC Adapter + Laptop
Mode :FCC BLE Above 26GH=z

Tested by 7 SN:50818_J0

Peak Limit (dBul)/m)

Avg Limit CdBul/md

(dBuloltel Horizontal

8
Freguency (GHz)

Range (GHe) RBUWABL Ref/fiin Dt/ Swesp. Pte  #Supa/Mode  Lohel Ronge (GHz) RBU/BL Ref/fttn  Det/ Susep Pia  #5ups/Mode  Lobel
1:18-26 MC-3B)/ 878 PEAK/ - |6Bneectfuta) 1262 MHH Horizantal

{8-266Hz Test . TST 38915 6 Jon 2815 Fev 8.5 19 Oct 2816

VERTICAL PLOT

22 Mar 2817 16:12:36

RF Emissiaons

Order Number: 11681248

Client:Energous

Configuration:EUT + AC Adapter + Laptop
Mode :FCC BLE Above 26GH=z

Tested by 7 SN:56818_J0

Peak Limit (dBul)/m)

Avg Limit CdBul/md

(dBulaltel Uertical

8
Freguency (GHz)

Range (GHz) REW/BY Ref/fiin Dt/ meEr Pte  #Swpa/Mode  Lohel Ronge (GHz) REW/BW Ref/ftin  Det/ waey Pia  #oups/Mode  Lobel

Rev 3.5 19 Oct 2816

{8-P66Hz Test . TST 38915 6 Jon 2815
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130
Data
Marker Frequency Meter Det AF T449 Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.826 40 Pk 325 -25 -9.5 38 54 -16 74 -36
2 23.988 44.13 Pk 34 -24.3 -9.5 44.33 54 -9.67 74 -29.67
3 25.134 44.4 Pk 343 -24.7 -9.5 44.5 54 -9.5 74 -29.5
4 19.765 40.93 Pk 32.7 -24.8 -9.5 39.33 54 -14.67 74 -34.67
5 23.902 43.4 Pk 34 -23.9 -9.5 44 54 -10 74 -30
6 25.534 44.7 Pk 34.4 -25.1 -9.5 44.5 54 -9.5 74 -29.5
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REPORT NO: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak | Average
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

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 C63.10.

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: 11681248-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

9.1. EUT POWERED BY HOST PC VIA USB CABLE

LINE 1 RESULTS

UL Fremont, CA CE Room 22 Mar 2817 15:25:01
Conducted RFI Uoltage

Project No: 11681248
Client Name:Energous
Mode!/Device EUT + Laptop (BLE Mode)
Test Uolt/Freq: 118 UDC / 68 Hz

Test By:50818_J0

O
T
o
c

4

>
5

@

o

1
Frequency (MHz)

Range (Hz) REL/UBU Ref/Attn  Det/Avg Mode
15-3 Op/Ca

5upe/tode  Lobel Range (HHz) RBW/UBL Ref/Attn  Det/Avg Mode wesy s #5ups/Made Label
5-30 Gh(~6dB) /- 82/18 Line-L!

Sueep Pis
1 18/2.25Hz  13.3k 1/URIT e-LI

FCCI15 CE Closs B 15@kHz-30MHz Stepping. 15T 36315 24 Feb 2816 Rev 9.5 26 Moy 2815

WORST EMISSIONS

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
(dBuv) dBuv Class B QP Class B Avg (dB)

1 .186 41.95 Qp 0 1 10.1 52.15 64.21 -12.06 - -

2 .18825 30.94 Ca 0 1 10.1 41.14 - - 54.11 -12.97

3 2445 33.74 Qp 0 1 10.1 43.94 61.94 -18 - -

4 24675 20.93 Ca 0 1 10.1 31.13 - - 51.87 -20.74

5 3.83775 31.02 Qp 0 1 10.1 41.22 56 -14.78 - -

6 3.83775 19.09 Ca 0 1 10.1 29.29 - - 46 -16.71

7 10.86 20.67 Qp 0 2 10.2 31.07 60 -28.93 - -

8 10.88025 14.63 Ca 0 2 10.2 25.03 - - 50 -24.97

9 13.15838 20.56 Qp 1 2 10.2 31.06 60 -28.94 - -

10 13.1775 14.93 Ca 1 2 10.2 25.43 - - 50 -24.57

11 15.1305 19.31 Qp 0 2 10.2 29.71 60 -30.29 - -

12 15.12375 13.69 Ca 0 2 10.2 24.09 - - 50 -25.91

Qp - Quasi-Peak detector

Ca - CISPR average detection

Page 44 of 50
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 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-E2V5 DATE: 10/04/2017
FCC ID: 2ADNG-NF130

LINE 2 RESULTS

UL Fremont, CA CE Room 22 Mar 2817 15:25:081
Conducted RFI Uoltoge

Project No: 11681248
Client Name:Energous

Mode | /Device EUT + Laptop (BLE
Test Uolt/Freq:118 UDC / 66 Hz
Test By:50818_J0

5 Class B Avg

o
i}
T
o
c
-
>
5
I
T

| 23
L

Frequency (MHz)

Range (Hz) RELI/VBD Ref/Attn Det/Avg Mode e s faups/fode Label Range (HHz) RBL/UEL Ref/Attn  Det/Avg Made weey < #5ups/Mode  Label

FCCI5 CE Closs B 150kHz-38MHz Stepping.TST 38915 24 Feb 26816 Rev 8.5 26 May 2815

WORST EMISSIONS

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 .186 41.51 Qp 0 1 10.1 51.71 64.21 -12.5 - -
14 .18825 30.32 Ca 0 1 10.1 40.52 - - 54.11 -13.59
15 .24675 33.75 Qp 0 1 10.1 43.95 61.87 -17.92 - -
16 249 20.71 Ca 0 1 10.1 30.91 - - 51.79 -20.88
17 3.768 33.16 Qp 0 1 10.1 43.36 56 -12.64 - -
18 3.76575 19.05 Ca 0 1 10.1 29.25 - - 46 -16.75
19 10.31325 21.68 Qp 0 2 10.2 32.08 60 -27.92 - -
20 10.31325 15.88 Ca 0 2 10.2 26.28 - - 50 -23.72
21 12.9975 20.49 Qp 1 2 10.2 30.99 60 -29.01 - -
22 13.002 15.01 Ca 1 2 10.2 25.51 - - 50 -24.49
23 15.26775 17.64 Qp 0 2 10.2 28.04 60 -31.96 - -
24 15.26325 12.06 Ca 0 2 10.2 22.46 - - 50 -27.54

Qp - Quasi-Peak detector

Ca - CISPR average detection
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