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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ENERGOUS CORPORATION
3590 NORTH FIRST STREET,
SUITE 210,
SAN JOSE, CA 95134, U.S.A.
EUT DESCRIPTION: WIRELESS CHARGER
MODEL.: VN25
BRAND: ENERGOUS
SERIAL NUMBER: 2012 (CONDUCTED); 200A (RADIATED)

SAMPLE RECEIPT DATE: SEPTEMBER 23, 2021

DATE TESTED: SEPTEMBER 23, 2021 - OCTOBER 7, 2021

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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Operations Leader
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Reviewed By:
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Senior Project Engineer
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Consumer Technology Division
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the
data provided by the customer.

FCC Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
FCC §15.247 (a) 0 . ANSI C63.10 Sections
1)) 20dB BW/99% OBW Complies 6.9.2 and 6.9 3
15.247 (a)(1) Hopping Frequency Separation Complies None.
15.247 (a)(1)(i) | Number of Hopping Channels Complies None.
15.247 (a)(1)(i) | Average Time of Occupancy Complies None.
15.247 (b)(2) Output Power Complies None.
Reporting Per ANSI C63.10,
See Comment Average Power purposes only Section 11.9.2.3.2.
15.247 (d) Conducted Spurious Emissions Complies None.
15.209, 15.205 |Radiated Emissions Complies None.
15.207 AC Mains Conducted Emissions | Complies None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,

KDB 414788 D01 Radiated Test Site vO1rO1.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Aalilnzss CIiIIEBIIDD ISERluCrgEeprany RegiFsct:rC;tion
O | Building 1: 47173 Benicia Street, Fremont, California, USA Us0104 2324A 208313
[ | Building 2: 47266 Benicia Street, Fremont, California, USA Us0104 22541 208313
Building 4: 47658 Kato Rd, Fremont, California, USA Us0104 2324B 208313
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

Page 8 of 62

UL VERIFICATION SERVICES
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION
The EUT is a stand-alone wireless charger with BLE and MSK tag mode that is mounted on a
ceiling or a wall. The wireless charger transmits power via a frequency hopping signal between
917.2MHz to 918.8MHz and a DTS MSK signal between 2402MHz and 2480MHz, and charges
multiple receivers at a time.
This report documents test results of the 900MHz FHSS radio portion of the wireless charger.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
917.2t0918.8 Normal 29.99 997.70

6.3. DESCRIPTION OF AVAILABLE ANTENNAS
The antenna(s) gain and type, as provided by the manufacturer’ are as follows:
The radio utilizes two internal PCB cross-polarized dipole antennas, with a maximum gain of 2.5
dBi as total.
6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 5.0.255.30

The test utility software used during testing was 5.0.255.30

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z1, and Z2 it
was determined that X orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in X orientation.

WPT band and BLE (beaconing mode) or WPT band and 2.4G MSK tag mode transmit
simultaneously, there were no new emissions found from 30MHz to 10GHz.
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REPORT NO: 14008772-E1V2

FCC ID: 2ADNA-VN25

DATE: 11/24/2021

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
AC/DC Switching Adapter CUI Inc. SWI5 DoC
Laptop Dell Latitude E7470 3F94RC2 DoC
CN-03NKWD-72438-38D-
Laptop AC/DC adapter Dell LAG65NM130 OE54-A00 DoC
/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
. AC Mains to
1 AC 1 AC Un-shielded 1 ACIDC Adapter
> DC 1 DC Un-shielded 15 AC/DC Adapter
to Laptop
3 USB 1 UART Shielded 1.5 EUT to Laptop
4 Antenna 1 SMA Un-shielded 015 To spectrum
analyzer
/O CABLES (RF RADIATED/AC POWER LINE TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 USB 1 USB Type C Shielded 1 N/A
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DATE: 11/24/2021

TEST SETUP

The EUT is powered by Laptop via USB cable for conducted test.

SETUP DIAGRAMS

Spectrum
Analyzer

Laptop

AC/DC Adapter

AC MAINS
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

TEST SETUP- RADIATED TEST/AC POWER LINE TEST
The EUT is powered by AC/DC adapter via USB cable.

SETUP DIAGRAM

Antenna/Amp

Radiated Test

<

%‘\h

ACI/DC
adapter

AC MAINS/ LISN

Spectrum Analyzer

Conducted Test
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Antenna, Passive Loop 30Hz - 1MHz ELECTRO METRICS EM-6871 SC-8015 05/24/2022
Antenna, Pas;gﬁ;;” 100KHz - ELECTRO METRICS EM-6872 SC-8014 05/24/2022
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 80404 08/04/2022
Park, Texas)
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 PRE0197319 04/08/2022
Antenna, Broadb;‘gﬁ':'yb”d’ 3OMHZ 10 | g0l Sciences Corp. B3 202301 10/27/2021
. SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 175953 01/21/2022
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREO0179367 02/21/2022
Filter, BRF 902 to 928MHz MICRO-TRONICS BRC50722 T1847 04/08/2022
Filter, HPF 1.5GHzGHz MICRO-TRONICS HPM50114 204786 06/24/2022
Spectrum Analyzer, PSA, 3Hz to Keysight Technologies EA440A T198 05/13/2022
26.5GHz Inc
Power Meter, P-series single channel | Keysight 'Il'ﬁghnologles N1911A T1272 01/21/2022
Power Sensor, P - series, 50MHz to Keysight Technologies
18GHz, Wideband Inc N1921A T1223 06/17/2022
AC Line Conducted
Description Manufacturer Model ID Num Cal Due
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25-2-01-480V PRE0186446 01/20/2022
EMI TEST RECEIVER Rohde & Schwarz ESR T1436 02/19/2022
Transient Limiter TE TBFL1 207996 06/01/2022
UL AUTOMATION SOFTWARE

Radiated Software UL UL EMC Rev 9.5, Jul22(§32,12021, Aug 2,

Antenna Port Software UL UL RF Ver 2021.08.27

AC Line Conducted Software UL UL EMC Rev 9.5, 07 Jul 2020
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle | Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
WPT 1.00 1.00 1.000( 100.00 0.00 0.010
| Test Engineer | 19498 ER |

Multiview T Receiver @I Spectrum LZ“

Ref Level 107.00 BV © RBW 10 MHz SGL
10dBE & SWT 16.5 ms & VBW 10 MHz
C__PS On__ Notch Off

= AL
Input

100 depy

90 depv

Frequency 218.0000000 MHz

80 depv

70 depv

50 depv

50 depv

40 depv

30 depv

20 depv

10 dBy

CF 918.0 MHz

1001 pLs

17:54:06 23.09.2021

Reay

iy

1.65 ms,
23.09.2021
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

9.2. 20 dB AND 99% BANDWIDTH

LIMITS

FCC §15.247 (a) (1)(i)

(i) For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth
of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or
greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The RBW is set to 10kHz. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

Note: Because the measured signal is CW or CW-like adjusting the RBW per C63.10 would not
be practical since measured bandwidth will always follow the RBW and the result will be
approximately twice the RBW.

RESULTS
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

20dB 99%
20dB Bandwidth| 99% Bandwidth Bandwidth Bandwidth
Channel| Frequency Antenna 1 Antenna 1 Antenna 2 Antenna 2
(MHz) (kHz) (kHz) (kHz) (kHz)
Low 917.2 25.224 21.3435 25.2255 21.3442
Mid 918 25.235 21.3481 25.219 21.3403
High 918.8 25.211 21.3408 25.229 21.3403
% Agilent 13:52:21 Oct 1, 2821 RL Sweep 3% Agilent 13:52:57 0Oct 1, 2621 L Sweep
| Il Sweep Time | Sweep Time
Ch Freq 917.2 MHz Trig Free 2.848 5 Ch Freq 918 MHz Trig Free 2.848 5
Occupied Bandwidth Futo Man| Occupied Bandwidth Auto M—ﬂl
| Sweep Sweep|
AP2821.8.27,19433, Conducted B2 R B N T CrE - fndle Cont
Ref 36 dBm #Atten 48 dB Auto Sweep| Ref 36 dBm #Atten 40 dB Auto Sweep|
#Pezk —] Time| | [tPeak —] Time
Los N . lorn __ Fusy] | fuos . liorn ___focy
B/ Gate dB/ Gate
Otfst |, (On 0ff Dffst o —| 1} Off
165 | 165 |
dB dB
Gate Setup| Gate Setupy
Center 917.260 00 MHz Span 180 kHz Center 918.000 660 MHz Span 106 kHz
#Res BH 18 kHz #BH 38 kHz #3weep 2.548 s (601 pts) #Res BH 10 kHz #UBH 30 kHz #Sweep 2.848 5 (601 pts)
Points Points|
Occupied Bandwidth Occ BH % Pur  99.00 7 601 Occupied Bandwidth Occ BH % Pwr  99.00 % 661
21.3435 khz x dB 2000 d3 21.3481 kHz xdB 2040 cE
Transmit Freq Error  7.491 kHz Transmit Freq Error  7.5086 kHz
® B Banduidth 25.224 kHz* % dB Bandwidth 25.235 kHz*
|
LOW CHANNEL ANTENNA 1 MID CHANNEL ANTENNA 1
3% Agilent 13:53:43 Oct 1, 2621 L Sweep
| Il Sweep Time
Ch Freq 918.3 MHz Trig Free 8 g
Occupied Bandwidth Futo Han
[Sweep Time 2.848 s | o, See
AP2021.8.27,19493,Canducted B2 — o
Ref 36 dBm #Atten 48 dB Auto Sweep|
#Peak ] Time|
Lo S . I
dB/ Gate
Offst [ L (O Off]
16.5 |
dB
Gate Setupy]
Center 918.808 00 MHz Span 100 kHz
#Res BH 10 kHz #UBH 30 kHz #Sweep 2.848 5 (601 prs)
Points
Occupied Bandwidth Occ B % PWr  99.00 7 G0l
21.3408 kH=z ® dB -20.00 dB
Transmit Freq Error  7.654 kHz
% dB Bandwidth 25.211 kHz*
HIGH CHANNEL ANTENNA 1
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

# Agilent 13:55:40 Oct 1, 2021 L Sweep 4% Agilent 13:55:11 Oct 1, 2921 L Sweep
| Il Sweep Time | Sweep Time
Ch Freq 3917.2 MHz Trig Free 2.848 5 Ch Freq 918 MHz Trig Free 2.848 5
Occupied Bandwidth Fut Man| Occupied Bandwidth Auto M—ﬂl
| Sweep Sweep|
AP2821.8.27,19498, Conducted B2 et | |Azeee.e 19495 Condued 52 dnde  Come
Ref 36 dBm #Atten 40 dB Auto Sweep| Ref 36 dBm #Atten 40 dB Auto Sweep|
wPeak — ] Time, #Peak ] Time|
Log o Reey Log [Horm Accy]
18 — 18
B/ ill Gate dB/ Gate
Offst [ .. e[| 0ff] 0ffst |l On 0ff]
16.5 __| 16.5 __|
dB dB
Gate Setup| Gate Setupy
Center 917.260 00 MHz Span 180 kHz Center 918.000 660 MHz Span 106 kHz
#Res BH 18 kHz #BH 30 kHz #Sweep 2.548 s (601 pts) #Res BH 10 kHz #UBH 30 kHz #Sweep 2.848 5 (601 pts)

- - - » Points - - - - Points
Occupied Bandwidth Occ BH % Pur  99.00 7 501 Occupied Bandvwidth Occ BH % Pur  99.00 % 501
21.3442 kHz x dB -20.60 dB 21.3403 kHz ® dB -20.80 dB

Transmit Freq Error  7.850 kHz Transmit Freq Error  7.304 kHz
® B Banduidth 25.225 kHz* % dB Bandwidth 25.219 kHz*
|

LOW CHANNEL ANTENNA 2

MID CHANNEL ANTENNA 2

3% Agilent 13:54:42 Oct 1, 2021 L Sweep
| Il Sweep Time
Ch Freq 918.8 MHz Trig Free 2.848 s
Occupied Bandwidth Auto M—ﬂl
| Sweep
AP2821.8.27,15435, Conduced B2 fnge  Cone
Ref 36 dBm #Atten 40 dB Auto Sweep
wPek Time
\i%g [Harm Ay
dB/ Gate
Offst On Off]
16.5 __|
dB
Gate Setupy
Center 918.800 66 MHz Span 1008 kHz
#Res BH 10 kHz #UBH 38 kHz #5Sveep 2.848 s (601 pts)

- - - - Points
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ 661
21.3403 kHz ®x dB -20.80 dB

Transmit Freq Error  7.957 kHz
% dB Bandwidth 25.229 kHzx

HIGH CHANNEL ANTENNA 2
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REPORT NO: 14008772-E1V2

FCC ID: 2ADNA-VN25

DATE: 11/24/2021

9.3.

LIMITS

HOPPING FREQUENCY SEPARATION

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 10 kHz and the
VBW is set to 30 kHz. The sweep time is coupled.

RESULTS

#Feak
Log
18
dB/
Offst
16.5
B

#Lagfw

Ml 52
53 FC
AA
£f)
{50k
Swp

- Agilent 15:84:46 Oct 1, 2821
AP2B21.8.27,19498,

Ref 38 dBEm #Htten 480 dB

a Mkrl 32,8 kHz
0.08 dB

IFin

AN

AANAANA

[l

l

A
v

AN
Y

NREANAN
BENEIR

i

ALNAR

i

Center 918.0068 & MHz
#Res BW 168 kHz

#\/BW 30 kHz
HOPPING FREQUENCY SEPARATION PLOT ANTENNA 1

Span 1 MHz
Sweep 9.56 ms (601 prs)
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

- Agilent 15:07:43 Oct 1, 2021
AP2021.8.27,19498,
Ref 30 dBm #ftten 48 JdB

a Mkrl -32.8 kHz
§.12 dB

#Peak

oo [1/1]) ﬂmﬁmnm%mﬂqﬁ%%ﬂm

T

LA
\f

A AAAAA
AR

s [T

Offst
16.5
dB

#LgPy

M1 52

53 FC
AA

£
f-50k

Swp

Center 918.008 @ MHz

#fes BH 10 kHz #BH 30 kHz
HOPPING FREQUENCY SEPARATION PLOT ANTENNA 2

Span 1 MHz
Sweep 9.56 ms (BB pts)
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (i)

(i) For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth
of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or
greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW (set the
RBW to less than 30% of the channel spacing or the 20 dB bandwidth, whichever is smaller.)is
set to 10 kHz and the VBW is set to > RBW. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 50 Channels Observed
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

# Agilent 14:44:11 Oct 1, 2021 L | Trace |

AP2621.8.27,19498, T

Ref 39 dBm #Atten 40 dB . , racg

#Peak | l [ =

Log

16 i .

4B/ Clear Hrite

Offst

16.5

d6 |7 Max Hold
Min Hold

#L Py

ML §2 _

$3 FC View

AA

£

56k Blank

Swp

Center 918.000 MHz Span 2 MHz 1“’;'{ 3

#Res BH 18 kHz #/BH 30 kHz Sweep 19.12 ms (6A1 pts)

HOPPING CHANNELS ANTENNA 1
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

% Agilent 15:08:30 Oct 1, 2621 L | Trace |

APZ021.8.27,19498,

Ref 38 dBm #Atten 40 dB Trace

#Peak | T 1 2 3

Log i

ig!{ Clear Write

Offst

16.5

dB Max Hold

oLgFy Min Hold

Ml 52 _

$3 FC View
AA

E£if

50k Blank

Swp

Center 918.000 MHz Span 2 MHz 1”';’{ 3

#Res BH 18 kHz #VEHW 30 kHz Sweep 19.12 ms (BAL pts)

HOPPING CHANNELS ANTENNA 2
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

9.5.

LIMITS

FCC §15.247 (a) (1) (i)

AVERAGE TIME OF OCCUPANCY

(i) For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth
of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 20 second period;

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 5 second scan, to enable resolution of each occurrence.

RESULTS

Pulse | Number of NUERYE T'”.‘e o _ :

. .| Occupancy in 20 | Limit Margin
Width | Pulses in

seconds (sec) (sec) (sec)
(msec) (20 seconds
Antenna 1
40 9 0.3600 0.4 -0.0400

- Agilent 14:59:42 0ct 1, 2621 L
AP2921.8.27,18498,
Ref 38 dBm

& Mirl
#Atren 48 dB

-36.32 dB

3% Agilent 15:82:44 Oct 1, 2021
AP2621.8.27,19498,

Ref 5 dBm #Atten 40 dB

#Peak
Log

46 ms

#Peak
Log 1

3
dB/

16
dB/

Offst
16.5
dB

Offst
18.5
dB

#LaAw

#LgAw

Hl 52

H1 52

S3 FS

S3 VS

£(f1
{50k

£(f:
x50k

Center 918.000 6 MHz
Res BH 1 kHz

#UBH 3 kHz

Center 918.000 0 MHz

Res BH 28 kHz #BH 62 kHz Sweep 100 ms

PULSE WIDTH ANTENNA 1

Span @ Hz
(601 ptsd

Span @ Hz
Sweep 20 5 (601 pts)

NUMBER OF PULSES IN 20 SECONDS
OBSERVATION PERIOD ANTENNA 1
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DATE: 11/24/2021

Average Time of
Pulse [ Number of . . .
. : Occupancy in 20 Limit Margin
Width Pulses in
seconds (sec) (sec) (sec)
(msec) |20 seconds
Antenna 2
40 9 0.3600 0.4 -0.0400
¥ Agilent 15:09:47 Oct 1, 2021 L
AP2021.8.27,19498,
# Agilent 15:11:04 0ct 1, 2621 L Ref 5 dBm #Atten 40 dB
AP2621.8.27,19438, a Mkrl 46 ms #Peak
Ref 30 dBm #Atten 40 dB -34.54 dB Log
#Pesk 5
Log 1 dB/
18 Offst
dB/ 16.5
Offst dB
= [
#LgAv
#Lgfv [ 1 | | | ML $2
53 F3
M1 s2 AA
83 V3 £
AR 1 A F<50k ﬂ
G ' Ll i
|
0 A
Center 918.000 06 MHz Span @ Hz
Res BH 1 kHz #UBH 3 kHz Sweep 20 5 (601 pts)
e e WJEN 62 Kz Sweon 108 ns (ool ptoy NUMBER OF PULSES IN 20 SECONDS
PULSE WIDTH ANTENNA 2 OBSERVATION PERIOD ANTENNA 2
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REPORT NO: 14008772-E1V2

FCC ID: 2ADNA-VN25

DATE: 11/24/2021

9.6.

LIMITS

15.247 (b) (2)

OUTPUT POWER

(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels as permitted under paragraph (a)(1)(i) of this section.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband peak power sensor. Peak output power
was read directly from power meter.

RESULTS
Tested By: 20756 CW
Date: 10/1/2021
Channel Frequency | Output Power | Output Power | Total Power | Limit | Margin
Antenna 1 Antenna 2
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 917.2 27.26 26.65 29.98 30 -0.02
Middle 918 27.27 26.67 29.99 30 -0.01
High 918.8 27.27 26.67 29.99 30 -0.01
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REPORT NO: 14008772-E1V2

FCC ID: 2ADNA-VN25

DATE: 11/24/2021

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Gated average
output power was read directly from power meter.

RESULTS
Tested BY: 20756 CW
Date: 10/1/2021
Channel Frequency | Average Power | Average Power | Total Power
Antenna 1 Antenna 2
(MHz) (dBm) (dBm) (dBm)
Low 917.2 26.96 26.5 29.75
Middle 918 26.97 26.38 29.70
High 918.8 26.7 26.39 29.56
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 902MHz and 928MHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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DATE: 11/24/2021

SPURIOUS EMISSIONS, NON-HOPPING

= Agilent 14:14:27 Oct 1, 2621 L Measure Agilent 14:15:18 Oct 1, 2621 L Measure
AP2021.8.27,19498, Mkr3 889.90 MHz] AP2021.8.27,19498, Mkrd 13.657 GHz
Ref 38 dBm #Atten 48 dB -36.30 dBm Meas Off| Ref 3@ dBm #Atten 49 dB -28.22 dBm Meas Off|
#Peak b | #Peak [7
Log 1 [ Log T
ég/ l[channel Power ég/ Channel Power!|
Offst Offst
165 165
dB Occupied BH dB 2 P & Occupied BH|
ul} o ul
7.2 7.2
dBm dBm
ACP ACP
#PAvg #PAvg
Center 902,660 MHz Span 58 MHz . . Start 30 MHz Stop 26.660 GHZ . .
#Res BH 108 kHz WUBH 300 Kz Sweep 48 ms (1001 prs) || U Cg;;::: #Res BH 100 kHz WBH 300 KHz  Sweep 24825 (BL92 pry || IO c;;::g
Marker  Trace Type W fixis Anplitude Marker  Trace Type W Az Amplitude
(5] Freq 917.28 MHz 27.19 dBm 1 1) Freq 918 MHz 27.15 dBm
2 o) F 902.00 MH -38.73 dB 2 Ie8) F 3.303 GH -33.17 dB
3 1y F::g 889.98 MHE -36.88 dB: PowercsctDaFt 3 1 F:E 7.161 EH; -32.34 dE:: Powerc%tna;
4 1) Freq 13.657 GHz -28.22 dBm
More More
1of 2 1of 2

LOW CHANNEL BANDEDGE ANTENNA 1

OUT-OF-BAND LOW CHANNEL ANTENNA 1

#Res BH 100 kHz

#VBHW 308 kHz

Sweep 4.8 ms (1001 pts)

#Res BW 100 kHz #UBH 380 kHz

Agilent 14:16:24 Oct 1, 2821 L Measure Agilent 14:17:16 0Oct 1, 2621 L Measure

AP2021.8.27,19498, Mkrl 918.68 MHz AP2B21.8.27,19498, Mkrd  25.642 GHz|
Ref 30 dBm #Atten 48 dB 27.23 dBm Meas Off| Ref 3@ dBm #Atten 49 dB -26.71 dBm Meas Off|
#Peak ] #Peak [
Lag | Log T
Le Channel Power 1o Channel Pover|
dB/ dB/
Offst Offst
165 165
dB Occupied BH dB Occupied BH
ul} o}
7.2 7.2
dBm dBm

ACP ACP
#Phvg #PAvg >

2
ML s2 Multi Carrier ML 82 % > Multi Carrier
53 FC Power 53 FCB Power
AR AA

Ectx Power Stat £cbx Power Stat|
FTun CeDF FTun CCDF
Swp Swp
Center 918.00 Mz Snan 50 Mz 1";’{2 Start 38 Wiz - Stop 26.000 Gz 1”‘;{3

Sweep 2482 s (8192 pts)

IN-BAND REFERENCE LEVEL ANTENNA 1

OUT-OF-BAND MID CHANNEL ANTENNA 1

# Agilent 14:12:38 Oct 1, 2021 L Measure = Agilent 14:13:20 Dct 1, 2621 L Measure
AP2021.8.27,19498, Mirl 918.80 MHZ] AP2021.8.27,19498, Mkrd 9,846 GHz]
Ref 30 dBm #Atten 40 dB 27.17 dBm Meas Off Ref 30 dBm #Atten 40 dB -32.12 dBm Meas Off]
#Peak y #Peak
Log Log
19 ] 18
dB/ Channel Power dB/ Channel Power|
Offst Offst
165 16.5
dB Occupied BW dB B 3 4 Occupied BW|
ul} o u} 2
7.2 72
dBm dBm
ACP ACP
#Phvg #PAva
Center 928.66 MHz Span 58 MHz " " Start 30 MHz - Stop 26.800 GHz " "
#Res BH 100 kHz WIBN 390 Kz Sweep 48 ms (1001 pro) || TUVH CATTIOM) Lo oy 190 ki SUEM 300 Kz Sweep 2432 5 (3192 prsy || UM GArTIEF
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 (8] Freg 918.88 MHz 27.17 dBn 1 [N Freg 918 MHz 27.14 dBm
2 2 F 925.00 MH -36.91 dB 2 e F 3.191 GH -33.34 dB
3 (s8] F:zg 956.58 NH; -36.49 dE’rx PowercsctnaFt 3 1y F;z; B.726 BH; -32.74 dE'r: Powerc%tnal_s
4 1y Freq 9.846 GHz -32.12 dBm
More More
1of 2 1of 2

HIGH CHANNEL BANDEDGE ANTENNA 1

OUT-OF-BAND HIGH CHANNEL ANTENNA 1
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REPORT NO: 14008772-E1V2

FCC ID: 2ADNA-VN25

DATE: 11/24/2021

Agilent 14:03:02 Oct 1, 2621 RL Measure Agilent 14:04:41 0Oct 1, 2621 L Measure
Mkrl 917.26 MHz| AP2B21.8.27,19498, Mkrd 22.833 GHz
Ref 38 dBm #Atten 48 dB 26.67 dBm Meas Off| Ref 3@ dBm #Atten 49 dB -28.97 dBm Meas Off|
#Peak b | #Peak
Log 1 [ Lag
ég/ lllchannel Power| ég/ Channel Pover|
Offst Offst
165 165
48 Occupied BH dB 2 5 o Occupied BH|
ul} ul} *
6.7 6.7
dBm dBm
ACP ACP
#PAvg #PAvg
Center 982,66 MHz Span 58 MHz . . Start 30 MHz Stop 26.660 GHz . .
#Res BH 108 kHz WUBH 300 Kz Sweep 48 ms (1001 prs) || U Cg;;::: #Res BH 100 kHz WBH 300 KHz  Sweep 24825 (BL92 pry || IO c;;::g
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 (e8] Freq 917.28 MHz 26.67 dBm 1 1) Freq 918 MHz 26.63 dBm
2 o) F 902.00 MH -37.59 dB 2 Ie8) F 3.258 GH -33.33 dB
3 [&5] F:zg 897.08 MHE -36.89 dB: PowercsctDaI_E 3 (&8} F:E 13.662 EH; -29.27 dE:: Powerc%tna;
4 1y Freq 22.833 GHz -28.97 dBm
More More
1of 2 1of 2

LOW CHANNEL BANDEDGE ANTENNA 2

OUT-OF-BAND LOW CHANNEL ANTENNA 2

#Res BH 100 kHz #YBH 308 kHz

Sweep 4.8 ms (1001 pts)

Agilent 14:06:36 Oct 1, 2021 L Measure Agilent 14:67:35 0Oct 1, 2621 L Measure
AP2021.5.27,19498, Mkrl 918.68 MHz APzB21.8.27,19498, Mkrd 13.705 GHz|
Ref 36 dBm #Atten 46 dB 26.65 dBm Meas Off| Ref 3@ dBm #Atten 46 dB -29.17 dBm Meas Off|
#Peak | #Peak
Lag | Log
ag/ Channel Power ig/ Channel Power|
Offst Offst
165 16.5
dB Occupied BH dB 2 3 & Occupied BH
ul} Dl WA Sl o e e
6.7 6.7 -
dBm dBm

ACP ACP

#PAvy #PAvg
ML §2 : : Start 38 MHz Stop” 26,000 GHz : :
53 pe Hulti c:;‘r.::: #Res BH 100 kHz WEN 300 Kz Sweep 2487 5 (819 prsy || TV c;;:::::

an Marker  Trace Type W Rwis fmplitude
£ Power Stat : W e 2255 e 370 don Power Stat

un 3 13 F E.660 GH. -32.74 dB
Swp CCDF 4 (&5 FEE 13.785 EH; -29.17 aa:: CCDF|
Center 918.00 Mz Snan 50 Mz 1"3{‘; 1”‘;{3

IN-BAND REFERENCE LEVEL ANTENNA 2

OUT-OF-BAND MID CHANNEL ANTENNA 2

# Agilent 14:09:40 Oct 1, 2021 L Measure 4% Agilent 14:10:32 Oct 1, 2921 L Measure
AP2021.8.27,19498, Mkrl 918.80 MHZ] AP2021.8.27,19498, Mkrd 13.223 GHz
Ref 30 dBm #Atten 40 dB 26.63 dBm Meas Off Ref 30 dBm #Atten 40 dB ~29.27 dBm Meas Off
#Peak | #Peak
Log [ Log
19 | 10
AR/ Channel Power 4B/ Channel Power|
Offst Offst
165 16.5
dB Occupied BH dB 2 3 2 Occupied BW|
ul} & u} .
6.6 6.6
dBm dBm
ACP ACP|
#PAvg #PAvg
Center 928.66 MHz Span 58 MHz " " Start 30 MHz - Stop 26.800 GHz " "
#Res BN 10 kHz WBM 300 Kz Sweep 48 ms (1001 peo) || TWIt c;;\r.;:: #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (5197 pray || T c;';::g
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
(e8] Freg 918.88 IMHz 26.63 dBn 1 13 Freg 918 MHz 26.60 dBm
2 (&) Fi 928.88 MH. -37.24 dEi 2 (&5 F 3.178 GH. -33.83 dB
3 (5] F:zg 944.18 NH; -36.44 dE’rx Powercsctnal_s 3 1) F;z; 7.465 BH; -32.12 dE'l: Powerc%tna;
4 13 Freq 13.223 GHz -29.27 dBm
More More|
1of 2 1of 2

HIGH CHANNEL BANDEDGE ANTENNA 2

OUT-OF-BAND HIGH CHANNEL ANTENNA 2
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

= Agilent B7:44:49 Oct 7, 2621 L % Agilent 87:53:43 Oct 7, 2021 L
a Mkrl -23.27 MHz AP2621.8.27,19498, a Mkrl 20.67 MHz
Ret 36 dBm #Atten 36 dB -74.39 dB Ref 36 dBm #Atten 30 dB -74.25 dB
Peak iR Peak
v ST il
18 18
dB/ [ ey [
Offst [ ] Offst [ \
16.5 ‘ \ 16.5 I ‘
dB dB
J ? ] lM
1 2 1
LgRv s I —= Lofv [EZow— SO B
ML s2 M1 $2
Center 900,09 MHz Span 40 MHz Center 928.00 MHz Span 48 MHz
#Res BH 168 kHz #YBH 300 kHz Sweep 3.84 ms (601 pts) #Res BH 108 kHz #\BW 300 kHz Sweep 3.84 ms (601 pts)
Marker  Trace Typa ¥ xis Anplitude Marker  Trace Type ¥ Fxis finplituda
1R 1y Freq 917.73 MHz 27.83 dBn 1R &b Freq 918.28 MHz 27.27 dBu
1la [€H] Fraq -23.27 MHz -74.38 dB 1s [eb) Freq 28.67 MHz -74.25 dB
2 [¢5] Freg 982,88 MHz -48.38 dBn 2 1 Freg 928.80 MHz ~47.69 dBm

LOW BANDEDGE ANTENNA 1

HIGH BANDEDGE ANTENNA 1

W Agilent 97:48:08 Oct 7, 2021 L & Agilent §7:51:60 Ocr 7, 2021 L
AP2021.8.27,19498, a Mkrl -26.68 MHz | AP2621.8.27,19498, Mkr2 923.68 MHz
Ref 36 dBm #Atten 38 dB -73.42 dB Ref 36 dBm #ftten 30 dB -48.18 dBm
Peak Peak
Log ’ZOR_‘L Log POF‘
18 16
oB/ I |
Offst I 1 Offst I ]
16.5 16.5
B [ ||e [
y 1
! 4
1 z 1
Ll PSS P POV, i PPV SUSS PO, S S Rl crw— J—
ML 52 ML S2
Center 900.080 MHz Span 48 MHz Center 928.00 MHz Span 48 MHz
#Res BH 166 kHz #UBH 308 kHz Sweep 3.84 ms (601 pts) #Res BH 168 kHz #VBH 388 kHz Sweep 3.84 ms (601 pts)
Marker  Trace Type o s fnplitude Marker  Trace Type W s finplitude

1R 1) Freq 917.73 MHz 27.47 dBn 1R a1y Freg 918.87 MHz 27.45 dBn

la [&¥] Freg -26.68 MHz -73.42 dB 1a (65 Freg 18.27 MHz -74.51 dB

2 [&¥] Freg 982.88 MHz -46.85 dEm 2 (65 Freg 928.88 MHz -48.18 dBm

LOW BANDEDGE ANTENNA 2

HIGH BANDEDGE ANTENNA 2
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REPORT NO: 14008772-E1V2

FCC ID: 2ADNA-VN25

DATE: 11/24/2021

10. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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 in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

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 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 14008772-E1V2

FCC ID: 2ADNA-VN25

DATE: 11/24/2021

10.1. TRANSMITTER BELOW 1 GHz

-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER (LOW

CHANNEL)
HORIZONTAL RESULT
| 5gUL_Fremont - Chamker K 2021 Sep 24 @8:47:16
Radioted Emissions — 3 Meters
138
Config:EUT + Support Equipment
Mode : LPT_917.2
126 Tested lby: 13498 ER
000 0000 OSSO
] BZ O N
:
% oa
o
z
78 |
- (\
66 l
[~ I ‘
- 4 ‘4 { ‘::’L..
e i il | m RO Lo ] e ™ e FJ. RO PITRGRRpIo RO
azl ' i
BEd TeBa
Frequency (MHz
Rengs (HH2) FREUUBW Ref/hitn  Del/ivg Hode ) Pls  15ups/Hode Pasition -F‘uu:u CHHz) FEU/BY Ref/fttn  Det/fvg Mode Suweep Pts  #Sups/Mode Position
1 BEB- 1883 128<(-6dB) /1M 97/ PERK/LogRur—Uideo  ZBHes/YHz  BBED WA B-T6Bdeg:
CC Paril5C Port B Bypass [880-1GHz] 6db att 158 ref TST
Marker Frequency Meter Det AF 202301 (dB/m) Bypass (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 917.2107 92.7 Qp 28.2 4.1 125 303 146 H
2 901.9872 15.69 Pk 27.9 4 47.59 0-360 199 H
3 928.1904 15.57 Pk 28.4 4.1 48.07 0-360 99 H
4 868.4743 1.35 Qp 27.7 3.9 32.95 — — 34 119 H
5 *990.0033 1.79 Qp 29 4.2 34.99 54 -19.01 190 198 H

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

Pk - Peak detector

Qp - Quasi-Peak detector

M4 is not under restricted bands. With 20dBc from M1 125 dBuV= 105 dBuV as limit, M4 is

passing.
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

VERTICAL RESULT

| mgll Frement - Chomber K 2021 Sep 24 B8:47:16
Radiated Emissions — 3 Meters
138
Config:EUT + Support Equipment
Mode: LPT_917 .2
-1 P —— Testedfoy: 19498 ER
o
0000000000000 00
] BZ g Y
G
% oa
g
78
EE, SN SRS |1 | E N
54 g I i g 18
il i ki ﬁhvmu'd.—v-""lj o o b freyen dAN A '.#“" Pt I"“MW#WMMM'&MN*MWW
az
BEY 18aBA
Frequency (MHz)
Rm:n.- (HHz) FEUUBW Ref/Rttn m.-m»; Hode Susep Pts  15ups/Hode ru-.llwu. -F'unsu CHHz) FEU/BY . Ref/fttn D;.-'.'fn-g Mode Sueep Pts  #Sups/Mode Position
CC Paril5C Port B Bypass [880-1GHz] 6db att 158 ref TST
Marker Frequency Meter Det AF 202301 (dB/m) Bypass (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
6 917.2107 91.19 Qp 28.2 4.1 123.49 - - 304 107 v
7 902.1873 15.55 Pk 27.9 4 47.45 - - 0-360 100 V
8 027.9654 16.12 Pk 28.4 4.1 48.62 - - 0-360 199 V
9 849.9498 1.5 Qp 27.7 3.9 33.1 - - 267 322 v
10 * 960.5862 1.22 Qp 28.7 4.1 34.02 54 -19.98 238 332 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
M9 is not under restricted bands. With 20dBc from M6 125 dBuV= 105 dBuV as limit, M9 is
passing.
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER (HIGH

CHANNEL)

HORIZONTAL RESULT

| 5L Fremont — Chamber K 2821 Sep 24 09,45:52
1]
Radioted Emissions — 3 Meters
] Project Nunber:|4BBS772
138 Client:Energous
Config:EUT + Support Equipment
Mode:LPT_918.8
1261 Tested Hy:13438 ER
TR oo OO T OO0 IOOO OSSOSO OSSOSO
T O S OSSOSO
E
5 5@
@
T
78
66 \J
54 t
4 L s 5
L Bl Yo TP PR
a2 iy ' Y
BAEd taBa
Frequency (MHz)
Renge () BB Ref/iltn  Dei/ivg Hods ep Pla  upafode FPoaition Rangs (Hz) FEU/UB Rel/fittn  Det/fivg Mode Susep Fta  upslfiode Fosition
1B 1688 VG A/ KA Su-Uides e O WA B-dbbdeg i

CC Paril5C Port B Bypass [B80-1GHz] &6db att

158 ref TST

Radiated Emissions

Marker Frequency Meter Det AF 202301 (dB/m) Bypass (dB) Corrected QPK Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 918.8105 92.27 Qp 28.3 4 124.57 305 143 H
2 901.6372 13.2 Pk 27.9 4 45.1 0-360 98 H
3 928.1654 13.78 Pk 28.4 4.1 46.28 0-360 98 H
4 901.1371 15.4 Pk 28 4 474 - 0-360 394 H
5 *980.3216 14.12 Pk 28.9 4.2 47.22 54 -6.78 0-360 394 H

Pk — Peak detector
Qp - Quasi-Peak detector

M4 is not under restricted bands. With 20dBc from M1 124.57 dBuV= 104.57 dBuV as limit, M4

is passing.
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

VERTICAL RESULT

15Ul Fremont = Chamber K 2821 Sep 24  B9:45:52
. Radioted Emizsions — 3 Meters
1381 Drolect Nonber 14003772
Config:EUT * Support Equipment
Mode:LPT_918.8
L ! Tested lgy: 19498 ER
[ [ - | S
] BZ 0t S P
E
3 o
%
78
66 J
54 | !
97 i 18
2 R e P Ao v P ot K b s o 3“" il L@“W% sl nsunin e
BAEd 1aBa
Frequency (MHz)
Ronge (HHz) FEU/UBY Ref/ittn  Delsing Mode Sueep Pls  15ups/Mode  Position Range (HHz) FBU/BY Ref/fittn  Det/fvg Mode Sweep Pts  #Sups/Mode Pesition
CC Part!5C Port B Byposs [8BB-1GHz] &db att 1568 ref  TST
Radiated Emissions
Marker Frequency Meter Det AF 202301 (dB/m) Bypass (dB) Corrected Azimuth Height Polarity
(MHz) Reading Reading (Degs) (cm)
(dBuv) (dBuV/m)
6 918.8095 90.92 Qp 28.3 4 123.22 300 107 \
7 901.9122 13.47 Pk 27.9 4 45.37 0-360 199 \
8 927.9654 11.93 Pk 28.4 4.1 44.43 0-360 98 \
9 899.787 14.81 Pk 28 3.9 46.71 0-360 199 \
10 928.1904 14.27 Pk 28.4 4.1 46.77 0-360 98 \

Pk — Peak detector
Qp - Quasi-Peak detector

M9 and M10 are not under restricted bands. With 20dBc from M6 124.57 dBuV= 104.57 dBuV
as limit, all of the M9 and M10 are passing.
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

HARMONICS AND SPURIOUS EMISSIONS (WITH NOTCH FILTER)

LOW CHANNEL RESULTS

95UL Frn:m:u-:c -

2821 Sep 23

15:28:85

Chamber K

|Radicted Emissions - 3 Meters

| |Project Number: 1488772

] Client:Energaus
Config:EUT + Suppert Equipment
- Mode:WPT 917.2
S Tested by: 19498 ER
E||: ................

CadBull/m]

36 BEL 18868
Freguency (MHz)
R (HHz) FEWARY Ref/fittn  Dei/fivg Mode Suspp Pis |5-7)5Nudu Pesition Range (MHz) FBUAB Ref/fittn  Det/fivg Mode Samep Pis  Hups/Mode Position
\I"J‘ga?tl 128 (-BB)/ M 97718 PERK/LagPur—Video 1les/MHz 4008 WAGH B-JoBdegs H J'B?B"EEIZ‘ 128kC 681 /10 37118 PER/LocPur-Uideo  BEBee/Miz  BEEE WO B-368deczs W
FCC Part15C 38-180BMH= . TST
95UL Fremont - Chomber K 2821 Sep 23 15:28:85
Rodicted Emissions - 3 Meters
a5 Project Number: 14888772
Client Energous
Config:EUT * Support Equipment
- Mode :WPT 317.2
S i e e 4 Tested by:19498 ER
E'E ,,,,,,,,,,,,
55 i
: T
£
3 45 OFk - Limi o tdBuli/my e
@ I |
< i
S i i
353 =N 5 i
& TR P, A
oel Lk ];, B . N S S , fé"'
o My /
¥ " i | : :
N A g fJ e WWW*M*W ______ A -
| | ™) :
5| ; OSSOSO OSSNSO OSSOSO AUSSUOSTS SURSOION SO RO SO
36 BEL 18868
Freguency (MHz2
Ronea (HHz) PBL!IUB" . Raf/hitn  Del/fvg Mods 3-alp_ Pis ls_-psﬁ‘odl Pesition Rorge (HHz) FBUVEY : Ref/fittn  Det/fvg Mode Swsep Pts !’_E-pefﬂode F‘_nl tion
FCC Part15C 38-1888MH= . TST

VERTICAL
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

RADIATED EMISSIONS

Marker Frequency Meter Det AF 202301 Amp/Cbl T1847 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) BRF Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 47.267 39.23 Qp 14.8 -314 0.05 22.68 40 -17.32 8 383 H
2 35.7727 22.35 Qp 22.7 -31.5 0.04 13.59 40 -26.41 180 311 H
3 *118.5116 38.64 Qp 195 -30.8 0.12 27.46 43.52 -16.06 122 224 H
4 30.3943 32.54 Qp 26.6 -31.6 0.04 27.58 40 -12.42 209 101 V
5 47.2595 48.13 Qp 14.8 -31.4 0.05 31.58 40 -8.42 5 111 \Y
6 91.7685 46.6 Qp 14 -31 0.11 29.71 43.52 -13.81 193 112 V
7 712.1666 31.17 Pk 26.2 -28.6 0.25 29.02 46.02 -17.00 0-360 101 V

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

Page 39 of 62

UL VERIFICATION SERVICES
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

MID CHANNEL RESULTS

95UL Fremont — Chomker K 2821 Sep 23 14:52: 86
i i {IRadicted Emissians - 3 Meters
&5 | |Project Number: 1488772
"""" Client:Energaus
Config:EUT + Support Equipment
~ Mode:WPT 818
S Tested by: 19498 ER
E||: ..................
55
=
£
3 45 BFk-trmTe - cegButy iy
=
3
35
58 wﬂk\
15 i | :
=) : 5SSOI SUUSSTN SRS SN SO R SR
3d T 1g8 “1gee
Frequency (MHz)
!a;g (HHz) FEULAES Ref/fittn  Dei/fivg Mode Suspp Pis IS-?sﬂudu Position e (HHz) [T Ref/fittn  Det/fivg Mode Samep Pis  Hups/Mode Position
1:30-208 128 -GeB)/ M 97718 PEK/LagPur—ideo 178es/MHz 4080 WA B-JoBdegs H 3: 2601608 128kC 681 /10 37118 PER/LocPur-Uideo  BEBee/Miz  BEEE WO B-368deczs W
FCC Part!SC 3@-1HEBBMHz . TST
gsUL Fremont - Chomber K 2821 Sep 23 14:52:86
Rodicted Emissions — 3 Meters
Project Number:14BB8772
85 Client Energous
Config EUT + Support Equipment
Mods:WPT 918
=] s e s e e 1 Tested by:19498 ER
E||: .................
55)
; I
£
3 45 Pkt CdButl g f
& \
s
354 é (S S
i A
== ! | L R . Y N B va
M WA W TR n
[ L : " : [
15} eeeeeh 'Tﬁmmw.” T S = P LR M oereerasd
"M-.W'“‘"‘;J :
5 SR TS OSSR SO S
36 BEL 18868
Freguency (MHz2
Ronea (HHz) FIBL!IUBII . Raf/hitn  Del/fvg Mods &alp_ PLe_ lz-psﬂodl P_oe‘tior\ Fioﬂgl HHz) FBUVEY . Ref/fittn  Det/fvg Mode Swsep Pts !’_S-peiﬂode F‘_nl tion
FCC Part!5C 38-1BBEHH=  TST

VERTICAL
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl T1847 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading 202301 (dB) BRF Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m)
1 46.9994 39.38 Qp 14.9 -31.4 0.05 22.93 40 -17.07 341 384 H
2 *118.4943 38.86 Qp 19.4 -30.8 0.12 27.58 43.52 -15.94 134 190 H
3 34.7747 22.15 Qp 23.5 -31.5 0.04 14.19 40 -25.81 67 372 H
4 30.7458 32.31 Qp 26.4 -31.6 0.04 27.15 40 -12.85 270 121 V
5 47.0306 48.26 Qp 14.9 -31.4 0.05 31.81 40 -8.19 72 108 \4
6 91.6585 46.1 Qp 13.9 -31 0.11 29.11 43.52 -14.41 171 108 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Qp - Quasi-Peak detector
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DATE: 11/24/2021

HIGH CHANNEL RESULTS

95UL Fremont — Chomker K 2821 Sep 23 14:16:26
i i {IRadicted Emissians - 3 Meters
&5 | |Project Number: 1488772
"""" Client:Energaus
Config:EUT + Support Equipment
~ Mode:HPT 218.8
S Tested by: 19498 ER
E||: ..................
55 I
: I
£
3 45 Bk trw T ceBut Ay [ e e e
=
3
35
2!:3 ! U U SU—
15 M/’\\M JM',, i
5 é A I T N N R
3d T 1g8 “1gee
Frequency (MHz)
l!a;g (HHz) FEULAES Ref/fittn  Dei/fivg Mode Suspp Pis |5-7)5Nmﬁu Position e (HHz) [T Ref/fittn  Det/fivg Mode Samep Pis  Hups/Mode Position
1:30-208 128 (-BB)/ M 97718 PERK/LagPur—Video ThesHz 4020 WA B-JoBdegs H 3: 2601608 128kC 681 /10 37118 PER/LocPur-Uideo  BEBee/Miz  BEEE WO B-368deczs W
FCC Part!SC 3@-1HEBBMHz . TST
gsUL Fremont - Chomber K 2821 Sep 23 14:16:26
Rodicted Emissions — 3 Meters
as Project Number:14BB8772
Client Energous
Config EUT + Support Equipment
Mods:WPT 918.8
=] s e s e e 1 Tested by:19498 ER
E||: .................
55)
; I
£
3 45 Pkt CdButl g f
& \
s
350 >
i 5
Hy i/
W Ll
= N
2 o
e
5
L) U SR SO RO S - U N S
36 BEL 18868
Freguency (MHz2
Ronea (HHz) FIBL!IUBII . Raf/hitn  Del/fvg Mods &alp_ PLe_ lz-psﬁ‘odl P_oe‘tior\ Fiorgl HHz) FBUVEY . Ref/fittn  Det/fvg Mode Swsep Pts l?-pefﬁode F‘_nl tion
FCC Part!5C 38-1BBEHH=  TST

VERTICAL
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl T1847 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading 202301 (dB) BRF Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m)
1 46.9619 41.76 Pk 14.9 -31.4 0.05 25.31 40 -14.69 0-360 393 H
2 *116.9275 38.47 Qp 19.4 -30.8 0.11 27.18 43.52 -16.34 124 179 H
3 30.2976 29.48 Pk 26.6 -31.6 0.04 24.52 40 -15.48 0-360 295 H
5 47.215 48.26 Qp 14.8 -314 0.05 31.71 40 -8.29 36 99 V
4 30.7909 31.86 Qp 26.3 -31.6 0.04 26.60 40 -13.40 219 100 \Y
6 91.3509 46.28 Qp 13.9 -31 0.11 29.29 43.52 -14.23 194 111 V
7 *117.1426 36.53 Qp 19.4 -30.8 0.11 25.24 43.52 -18.28 120 111 V
8 707.9983 30.86 Qp 26.2 -28.6 0.25 28.71 46.02 -17.31 232 155 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

10.2.

TRANSMITTER ABOVE 1 GHz

HARMONICS AND SPURIOUS EMISSIONS (WITH HPF 204786)

LOW CHANNEL RESULTS

15Uk Fremont - Chomber K 2821 Sep 23 18:43:29
i|Radicted Emissions 3-Meters
165 | Project Mumker: 14888772
"""" Client:Energaus
Config EUT * Support Equipnent
- Mode:lPT 917.2
S Tested by: 19498
Bl: S OO SO SO ON: U UROUE SO S
Peak [Limit CdfdU/m)
FE et bbb
e
3
3 Y O | DO St Ut O OSSO STt SO OOt OO
@
3
v fvg Yimit (Bh/m
55
- z ;7 8
4 e 3 : PRy
[T 4 9 E
35'““ . Do P ..L....M
Wt ok it W it
25 oo
1.6 a 8
Freguency (GHz)
T Trme M P e et R o ebes BT Wmime B M e et e R 1o 0
FCC PartlSC 2.4GH= RSE [1.6-18GH=1.TST
| 15Ul Fremont - Chamber K 2821 Sep 23 18:43:29
|Rodicted Emissions 3-Meters
165 | Project Mumker: 14888772
"""" Client:Energaus
Config EUT * Support Equipnent
- Mode:lPT 917.2
S Tested by: 19498
a5 N OSSOSO SRS O Pt SOOI ST SNSRI OO SR
5
o
Peak [Limit CdBdU/m)
75
€
&
3 65
@
3
v Avg Uimit (B /m
55
13
P S S | 1 S A 2] NS 1 . i
[ 11 1G4 =] 78 &
12 =ie)
35 3. !
5 Ot S S SO SO S5
1.6 A 18
Freguency (GHz)
Ronge (GHz) FEWARY Ref/fittn  Deiffivg Mode Susnp Pis  Hwps/Mode Position Ronge (5Hz) FBUUBK Ref/fittn  Det/fivg Mode Samep Pis  Hups/Mode Position
FCC PartlSC 2.4GH= RSE [1.6-18GH=1.TST
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

RADIATED EMISSIONS

Marker Frequency Meter Det AF 80404 Amp/Cbl/Fltr/Pad 204786 Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) HPF Reading (dBuv/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (d8) (dBuV/m) (dBuV/m) (dB)
7 *7.33781 50.66 PKFH 35.8 -37.2 0.8 50.06 - - 74 -23.94 55 98 H
*7.33765 46.16 VALIT 35.8 -37.2 0.8 45.56 54 -8.44 - - 55 98 H
8 *8.25484 50.42 PKFH 36 -36.5 0.8 50.72 - - 74 -23.28 352 193 H
*8.25488 46.11 VALIT 36 -36.5 0.8 46.41 54 -7.59 - - 352 193 H
3 * 3.66885 53.96 PKFH 334 -40.7 0.8 47.46 - - 74 -26.54 358 171 H
* 3.66883 49.82 VALIT 33.4 -40.7 0.8 43.32 54 -10.68 - - 358 171 H
16 *8.2548 48.87 PKFH 36 -36.5 0.8 49.17 - - 74 -24.83 26 99 \
*8.25488 43.06 VALIT 36 -36.5 0.8 43.36 54 -10.64 - - 26 99 \
15 *7.33764 49.22 PKFH 35.8 -37.2 0.8 48.62 - - 74 -25.38 346 99 \
*7.33768 421 VALIT 35.8 -37.2 0.8 41.5 54 -12.5 - - 346 99 \
11 * 3.66893 54.57 PKFH 33.4 -40.7 0.8 48.07 - - 74 -25.93 22 331 \
* 3.66884 50.55 VALIT 334 -40.7 0.8 44.05 54 -9.95 - - 22 331 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - Markers 20 to 25 are BLE/MSK Signals
NOTE: Worst highest 6 markers frequencies in restricted bands are picked.

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

Spurious Emissions 1GHz — 1.6GHz without a Band Reject Filter, without 1.5 GHz HPF, and
without amplifier

Tested by: 19498 ER
Date: 9/23/2021

Horizontal

Frequency Meter Det AF 80404 Bypass (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.32466 19.67 PKFH 29 5.3 53.97 - - 74 -20.03 162 100 H
*1.32699 6.61 VALT 28.9 5.3 40.81 54 -13.19 - - 162 100 H

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x
RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Note:

e Test was performed @ 3 meter distance.
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

Vertical

Frequency Meter Det AF 80404 Bypass (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
*1.37491 19.68 PKFH 29.1 5.4 54.18 - - 74 -19.82 228 147 \
*1.37738 6.72 VALT 29 5.4 41.12 54 -12.88 - - 228 147 \

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x
RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Note:

o Test was performed @ 3 meter distance.
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

MID CHANNEL RESULTS

,“5UL Fremont - Chamber K 2821 Sep 23 18:82:48
Rodicted Emizsions 3-Meters
Project Number: 14888772
185 Client Energous
Config:EUT + Support Equipment
. Mode:WPT 918
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

RADIATED EMISSIONS

Marker Frequency Meter Det AF 80404 Amp/Cbl/Fltr/P 204786 HPF Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
5 *7.34419 50.24 PKFH 35.8 -37.2 0.8 49.64 - - 74 -24.36 55 98 H
*7.34408 45.56 VALIT 35.8 -37.2 0.8 44.96 54 -9.04 - - 55 98 H
6 *8.26211 51.05 PKFH 36 -36.4 0.8 51.45 - - 74 -22.55 353 197 H
*8.2621 45.63 VALIT 36 -36.4 0.8 46.03 54 -7.97 - - 353 197 H
1 *3.67199 52.65 PKFH 33.4 -40.7 0.8 46.15 - - 74 -27.85 360 104 H
*3.67204 46.88 VALIT 334 -40.7 0.8 40.38 54 -13.62 - - 360 104 H
13 *8.26216 49.12 PKFH 36 -36.4 0.8 49.52 - - 74 -24.48 24 197 \
* 8.26208 42.92 VALT 36 -36.4 0.8 43.32 54 -10.68 - - 24 197 \4
8 *3.67208 54.51 PKFH 334 -40.7 0.8 48.01 - - 74 -25.99 19 330 \
*3.67205 50.51 VALIT 33.4 -40.7 0.8 44.01 54 -9.99 - - 19 330 \4
14 *9.18036 47.05 PKFH 36.4 -35.8 0.8 48.45 - - 74 -25.55 21 190 \
*9.1801 38.31 VALIT 36.4 -35.9 0.8 39.61 54 -14.39 - - 21 190 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** . Markers 18 to 23 are BLE/MSK Signals
NOTE: Worst highest 6 markers frequencies in restricted bands are picked.

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

Spurious Emissions 1GHz — 1.6GHz without a Band Reject Filter, without 1.5 GHz HPF, and
without amplifier

Tested by: 19498 ER
Date: 9/23/2021

Horizontal

Frequency Meter Det AF 80404 Bypass (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.40067 20.89 PKFH 29 54 55.29 - - 74 -18.71 98 289 H
*1.40155 6.78 VALT 29 5.4 41.18 54 -12.82 - - 98 289 H

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

o Test was performed @ 3 meter distance.
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

Vertical

DATA

Frequency Meter Det AF 80404 Bypass (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

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

*1.23315 19.91 PKFH 28.7 5.1 53.71 - - 74 -20.29 245 211 \

*1.23429 6.89 VALT 28.7 5.1 40.69 54 -13.31 - - 245 211 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Note:

o Test was performed @ 3 meter distance.
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

HIGH CHANNEL RESULTS

H5UL Fremont - Chamber K 2821 Sep 23 I1:18:35
Rodicted Emizsions 3-Meters
Project Number: 14888772
185 Client Energous
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S e s ! frs { Tested by: 19498
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VERTICAL
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REPORT NO: 14008772-E1V2

FCC ID: 2ADNA-VN25

DATE: 11/24/2021

RADIATED EMISSIONS

Frequency Meter Det AF 80404 Amp/Cbl/Fltr/Pad 204786 Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) HPF Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
7 * 7.35055 51.01 PKFH 35.8 -37.1 0.8 50.51 - - 74 -23.49 354 218 H
*7.35048 46.31 VALIT 35.8 -37.1 0.8 45.81 54 -8.19 - - 354 218 H
8 *8.26933 50.08 PKFH 36 -36.4 0.8 50.48 - - 74 -23.52 355 202 H
*8.26931 45.35 VALT 36 -36.4 0.8 45.75 54 -8.25 - - 355 202 H
3 *3.67521 53.76 PKFH 334 -40.7 0.8 47.26 - - 74 -26.74 333 241 H
*3.67524 49.19 VALT 33.4 -40.7 0.8 42.69 54 -11.31 - - 333 241 H
11 *12.63732 44.34 PKFH 39.2 -32.7 0.8 51.64 - - 74 -22.36 266 119 H
*12.64235 29.86 VALT 39.2 -32.8 0.8 37.06 54 -16.94 - - 266 119 H
17 * 8.26926 49.09 PKFH 36 -36.4 0.8 49.49 - - 74 -24.51 26 98 \
*8.26928 43.36 VALT 36 -36.4 0.8 43.76 54 -10.24 - - 26 98 \
16 *7.35047 49.02 PKFH 35.8 -37.1 0.8 48.52 - - 74 -25.48 20 185 \
*7.35048 42.26 VALIT 35.8 -37.1 0.8 41.76 54 -12.24 - - 20 185 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - Markers 20 to 25 are BLE/MSK Signals
NOTE: Worst highest 6 markers frequencies in restricted bands are picked.

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

Spurious Emissions 1GHz — 1.6GHz without a Band Reject Filter, without 1.5 GHz HPF, and
without amplifier

Tested by: 19498 ER
Date: 9/23/2021

Horizontal

[ - sl sl
L RS i sttt

Frequency Meter Det AF 80404 Bypass (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.38344 19.98 PKFH 29.1 54 54.48 - - 74 -19.52 229 156 H
*1.38351 6.71 VALT 29.1 5.4 41.21 54 -12.79 - - 229 156 H

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x
RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Note:

e Test was performed @ 3 meter distance.
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

Vertical

Frequency Meter Det AF 80404 Bypass (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
*1.35971 20.27 PKFH 29.2 5.4 54.87 - - 74 -19.13 76 186 \
*1.35985 6.7 VALT 29.2 5.4 413 54 -12.7 - - 76 186 \

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x
RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Note:

e Test was performed @ 3 meter distance.
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

10.3.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

_oUL Fremont — Chamber K

14086 88

]

RF Emi=sions
Project Number: |48B8772

e Gy siact humker,
Config:EUT * Suppart Equipment
Mode: WPT_Below 3BMHz

1] | 0 SURRRRRRRRRRRSSUUUUUUS SURRRRRSR SIS SO RO SOV OO0 U0 NUUUUURSSRSRAS RRRRRRR SO SRR SRR NS A Tested by: 19493 ER

78 Feok Linit. CdBuld/m

(dBul/md

Frequency (MHz)

18

Fonge (MHz) [C Bef/Ritn  Dot/fvg Mods Ptz Fowps/todc  Position Rangs (M) FEU/VEN Fef/Atkn  Dot/fva Mode et Ptz Fupalfode FPoaition
3,009, 15 -G8/ 1k BT PERK/Par Fva (RIS (futo) 1Eh MR -JoBdegs i s
Z:.15- .49 W(-6dB) /B B7/8 PEH futo) 2Tk MRH : 3 egs T:1-1.785 Ski-6dB) 30k 87 PERK/Par fieg (RM5) deec 16k MG B-36Bdegs
491 Ski-6di) /3 B2 16k MR @-36Bdegs B:1.785-32 ki-gdb) /3K #1/0 PERK/Pur Avg(RMS) fBuac 2 MRH B-368degs
CC 15 289 Below 3BMHz TST
Below 30MHz Data
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Limit PK Avg Limit Margin Peak Limit PK Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) Margin (dBuv/m) (dB) (dBuv/m) Margin (dBuv/m) (dB) (Degs)
(dBuV) (E ACF) 300m (dBuV/, (dB) (dB)
1 .05091 2.81 P 57 -32. -80 -32.4 53.45 -85.94 33.45 -65.94 - - - - -360
2 .15658 7.99 P 55.9 -32.. -80 -38.3 - - - - 43.73 -82.04 23.73 -62.04 -360
4 .0463 8.95 Pl 57.1 -32.. -80 -36.1! 54.27 -90.42 34.27 -70.42 - - - - -360
5 42479 3.53 P 56.2 -32. -80 -42.4° - - - - 35.04 -77.51 15.04 -57.51 -360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (E Amp/Cbl (dB) Dist Corr 30m (dB) Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading ACF) 40Log Reading (dB) (Degs)
gd_BuV) [dBuV/m
3 81144 27.74 56.2 -32. 11.74 29.43 -17.69 -360
6 .81054 27.27 56.2 -32. 11.27 29.44 -18.17 -360
7 .00026 24.41 P .7 -32. -.99 27.62 -28.61 -360
8 97748 33.54 Pl .6 -32. 3.04 29.5 -26.46 -360
9 .00009 35.33 .7 -32. 9.93 27.62 -17.69 -360
10 .97958 42.63 .6 -32. 12.13 29.5 -17.37 -360

Pk - Peak detector
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REPORT NO: 14008772-E1V2 DATE: 11/24/2021
FCC ID: 2ADNA-VN25

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Quasi-ggglgumed il (di‘:/\grage
0.15-0.5 66 to 56 * 56 to 46 *

0.5-5 56 46

5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

LINE 1 RESULTS

1 ‘M'IL Fremont, CA CE Room 2821 Oct | B9 38:57
E
Conducted RFT Ualtage
FPraject: 14888772
186 €1 ent Name Energous
EUT Corf ig:EUT+Support Equipment
_ Test Uolt/Freq:UPT_1208U/6BH=
92 i N S S S A i Test By: 19498 ER
78
- E,_"**ﬁﬁ,ii‘____r_’_ i
P — T
5 58 ~__““
3 H
B 36 H il
1 % [
22t
/2 ‘ \ H It i
=} |
ol I V‘
_Q. ...........
15 T T e gl
Freguency (MHz)
Fenge (iiz) T Rel/ALin  Detitng ode Sueep Pls  $apsifade Lobel | “Range (M) R Ref/Atin  Del/fivg Mode Suesp ts Fupaitode  Lobel
1:.15-38 Bl -GdB) .2l ] Op/Ca 18Bee/2. 2502 3.3k 1ARIT LireL1
FCCIS CE Class B |5AkHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 B7 Jul 2826
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PRE018644 LC Cables TekBox Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L1 C1&C3dB Limiter Reading 15 Class B (dB) 15 Class B argin
(dBuVv) TBFL1 dBuv QP Avg (dB)
Model 207
2 .18825 4.9 Ca 0 0 9.4 14.3 - - 54.11 -39.81
4 .48075 17.84 Ca 0 0 9.3 27.14 - - 46.33 -19.19
6 .573 15.36 Ca 0 0 9.3 24.66 - - 46 -21.34
8 2.1075 16.94 Ca 0 A 9.3 26.34 - - 46 -19.66
10 4.209 16.63 Ca 0 A 9.3 26.03 - - 46 -19.97
12 6.4725 6.14 Ca 0 A 9.3 15.54 - - 50 -34.46
1 .1905 16.2 Qp 0 0 9.3 25.5 64.01 -38.51 - -
3 4785 25.14 Qp 0 0 9.3 34.44 56.37 -21.93 -
5 573 22.83 Qp 0 0 9.3 32.13 56 -23.87 -
7 2.10975 28.08 Qp 0 A 9.3 37.48 56 -18.52 -
9 4.19775 28.79 Qp 0 A 9.3 38.19 56 -17.81 -
11 6.47475 19.23 Qp 0 A 9.3 28.63 60 -31.37 -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14008772-E1V2
FCC ID: 2ADNA-VN25

DATE: 11/24/2021

LINE 2 RESULTS

1 ‘M'IL Fremont, CA CE Room 2821 Oct | B9 38:57
z
Conducted RFT Ualtage
FPraject: 14888772
186 €1 ent Name Energous
EUT Config:EUT+Support Equipment
i Test Uolt/Freq:UPT_|28U/6BHz
92 Test By:19498 ER
78
o B4 — -
o b —
- Ry
,:J;
5 36
. 15 17 e
e iz 18 !
il 19 I if
14 f [
| .- SRS WA SN Y410 10101 0 ARMLKE AN ARSI 1L AoR0 DL 11 S 1
_Q. ...........
15 i Iz 39
Frequency (MHz)
Ronge (HHiz) Fef/Atin  Det/fng Mode Surep s #apa/fade Lobel Fange (Miiz) Rl Reffftin  Del/fivg Hode Suesp Fia  #oupsfode  Lokel
FCCIS CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feh 2816 Rev 9.5 B7 Jul 2828
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PRE018644 LC Cables TekBox Corrected CFR 47 Part QP Margin CFR 47 Part AV(CISPR)M
(MHz) Reading 6L2 C2&C3dB Limiter Reading 15 Class B (dB) 15 Class B argin
(dBuv) TBFL1 dBuv QP Avg (dB)
Model 207
14 .18375 1.01 Ca 0 0 9.4 10.41 - - 54.31 -43.9
16 .48075 12.01 Ca 0 0 9.3 21.31 - - 46.33 -25.02
18 1.05225 10.23 Ca 0 1 9.3 19.63 - - 46 -26.37
20 2.1075 15.05 Ca 0 1 9.3 24.45 - - 46 -21.55
22 4.218 11.15 Ca 0 .1 9.3 20.55 - - 46 -25.45
24 15.29025 4.01 Ca 0 .2 9.3 13.51 - - 50 -36.49
13 .18375 13.93 Qp 0 0 9.4 23.33 64.31 -40.98 - -
15 483 17.53 Qp 0 0 9.3 26.83 56.29 -29.46 - -
17 1.0095 17.37 Qp 0 1 9.3 26.77 56 -29.23 - -
19 2.1525 24.1 Qp 0 .1 9.3 33.5 56 -22.5 - -
21 4.173 23.15 Qp 0 .1 9.3 32.55 56 -23.45 - -
23 15.243 15.42 Qp 0 .2 9.3 24.92 60 -35.08 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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