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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

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.: VN55
BRAND: ENERGOUS
SERIAL NUMBER: 5072 (CONDUCTED); AEFECO0B3 (RADIATED)

SAMPLE RECEIPT DATE: MARCH 31, 2022

DATE TESTED: APRIL 04, 2022 — APRIL 14, 2022
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + AL + A2 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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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

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 ISED Clause Requirement Result Comment
See Comment See Comment Duty Cycle Reporting ANS.I €63.10
purposes only Section 11.6.
. RSS-GEN 6.7 99% OBW Reporting | ANSI C63.10
purposes only Section 6.9.3.
15.247 (a) (2) RSS-247 5.2 (a) 6dB BW Complies None.
15.247 (b) (3) RSS-247 5.4 (d) Output Power Complies None.
Reportin Per ANSI C63.10,
See Comment See Comment Average power P g Section
purposes only
11.9.2.3.2.
15.247 (e) RSS-247 5.2 (b) PSD Complies None.
15.247 (d) RSS-247 5.5 CO”dECt?d Spurious Complies None.
missions
15.209, 15.205| RSS-GEN 8.9, 8.10 Radiated Emissions Complies None.
15.207 RSS-Gen 8.8 ACMains Conducted | complies None.
missions

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 v01r01, and RSS-GEN Issue 5 + Al + A2, and RSS-247

Issue 2.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification #0751.05, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

ISED
ISED FCC
(AERIEES CABID Company | pagistration
Number
Building 1: 47173 Benicia Street, Fremont, CA 94538, USA uUs0104 2324A 550739
O Building 2: 47266 Benicia Street, Fremont, CA 94538, USA uUs0104 22541 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA Us0104 2324B 550739
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

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
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION
The EUT is a stand-alone wireless charger with BLE and Zigbee 802.15.4 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 Zigbee 802.15.4 signal between 2402MHz and 2480MHz,
and charges multiple receivers at a time.

This report documents test results of the Zigbee 802.15.4 radio portion (only supports 250kbps)
of the wireless charger.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mWw)
(MHz)

2402 - 2480 Zighbee 802.15.4 21.27 133.97

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes two embedded internal antennas, with a maximum gain of 2.5 dBi as total.

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 3.5.9_engz

The test utility software used during testing was 3.5.9_engz
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated band edge were performed with the EUT was set to transmit at the Low
[2475MHz/High channels measured power.

Radiated harmonics, and spurious emissions from 1 GHz to 18GHz were performed with the
EUT was set to transmit at the Low/Mid/High channels with highest output power as worst-case
scenario.

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 wall or ceiling mounted device and it has one USB type C port for power only. The
fundamental of the EUT was investigated in four orthogonal orientations X,Y,Z1, Z2, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Worst-case data rate as provided by the client was:
Zigbee 802.15.4: 250 kbps.

The EUT only supports Zigbee 802.15.4 2 Tx (MIMO) at the same time, it does not support 1 Tx
(SISO). All radiated tests are performed on 2 Tx (MIMO) only.

WPT band and 2.4G Zigbee 802.15.4 transmit simultaneously, simultaneous operation result of
the radiated emissions is documented in UL document 14262501-E1 WPT report.
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REPORT NO: 1426250
FCC ID: 2ADNG-VN55

1-E3V2

DATE: 5/4/2022
IC: 23686-VN55

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Precision
Laptop Dell M3800 1N80562 DoC
Laptop AC/DC adapter Dell HA130PM130 CN'OV363H'§';§ 00-732-03L8- DoC
AC/DC Switching HDP-
Adapter CUl'Inc. QB05010U - DoC
I/O CABLES (RF CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 1 AC Mains to AC/DC
Adapter
> DC 1 DC Un-shielded 15 AC/DC Adapter to
Laptop
3 USB 1 USB Type C Shielded 1 EUT to AC/DC
adapter
4 Antenna 1 SMA Un-shielded 0.3 To spectrum analyzer
1/0 CABLES (RF RADIATED TEST/AC LINE CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 uUsSB 1 USB Type C Shielded 1

TEST SETUP-RF CONDUCTED TEST

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

SETUP DIAGRAMS

Spectrum
Analyzer

EUT

AC/DC Adapter I

o\

Laptop

AC/DC Adapter

AC MAINS

Page 11 of 54

UL VERIFICATION S

ERVICES

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: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

TEST SETUP- RADIATED TEST /AC LINE CONDUCTED TEST

The EUT was powered by AC/DC adapter via USB cable. Test software exercised the EUT.
Laptop was removed after test setup.

SETUP DIAGRAM

Antenna/Amp

<’

Radiated Test

S)

Spectrum Analyzer

AC/DC
adapter

AC MAINS/ LISN

Conducted Test
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

7. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW 2 DTS BW

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

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

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

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

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

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

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

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

8. 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 ID Num Cal Due Last Cal
Antenna, Passive Loop PRE0179466
30Hz - 1IMHz ELECTRO METRICS EM-6871 (170014) 06/08/2022 06/08/2021
Antenna, Passive Loop PRE0179468
100KHz - 30MHz ELECTRO METRICS EM-6872 (170016) 06/08/2022 06/08/2021
Antenna, Broadband
Hybrid, 30MHz to Sunol Sciences Corp. JB1 82258 10/01/2022 10/01/2021
2000MHz
Amplifier, 9KHz to SONOMA
1GHz. 32dB INSTRUMENT 310 175953 02/08/2023 02/08/2022
Thermometer Control Company 14-650-118 160656 03/30/2023 03/30/2022
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179367 02/16/2023 02/16/2022
Antenna, Horn 1-18GHz | 1o Hindgren (Cedar 3117 79834 05/07/2022 |  05/07/2021
Park, Texas)
Amplifier, 100MHz- AFS42-00101800-
18GHz MITEQ 25.5-42 150755 03/09/2023 03/092022
Thermometer - Digital Control Company 14-650-118 175731 02/03/2023 02/03/2022
EMITEST RECEIVER, | phde & Schwarz ESW44 169937 02/20/2023 | 02/20/2022
with B8 option
Ame”;‘g's'éo'_rl; 1810 ARA MWH-1826/8 81139 05/25/2022 |  05/25/2021
Rf Amplifier, 18-
26.5GHz, 60dB gain AMPLICAL AMP18G26.5-60 171590 05/21/2022 05/21/2021
Spectrum Analyzer, Keysight Technologies
PSA. 3Hz to 26.5GHz Inc E4440A 81311 02/02/2023 02/02/2022
Powe_r Meter, P-series Keysight Technologies N1911A 90719 01/24/2023 01/24/2022
single channel Inc
Power Sensor, P - Keysight Technologies
series, 50MHz to ysig oo 9 N1921A 90391 02/03/2023 | 02/03/2022
18GHz, Wideband
AC Line Conducted
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25.2.01-480V 175765 01/26/2023 01/26/2022
EMI TEST RECEIVER Rohde & Schwarz ESR 93091 02/21/2023 02/21/2022
Transient Limiter TE TBFL1 207996 06/01/2022 06/01/2021
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Rev 9.5, Jan 03, 2020
Antenna Port Software UL UL RF Ver 2021.08.27
AC Line Conducted UL UL EMC Rev 9.5, 07 Jul 2020

Software
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

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
B X Cycle |Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
Zigbee 802.15.4 8.39 8.51 0.986 98.59 0.00 0.010

| Test Engineer | 20756 CW |

AP2020.12.3,20756,Ch

Ref Level 0.00 dBm ® RBW 20 MHz SGL

Att 10dB & SWT 20 ms  VBW 20 MHz Frequency 2.4020000 GH=z
Input 1AC PSS Off  Notch Off

1 Zero Span

D3(1] 0.19 dB
[‘ 8.5100 ms

-od MI[1]-23.27 dBrm

1.2100 ms

1
-20 dBm—M‘ weks
Ty

CF 2,402 GHz 1001 pts 2.0 ms/
2 Marker Table

M1 1 1.21 ms -23.27 dBm
Dz M1 1 8.29 ms 0.22 dB
03 M1 1 8.51 ms 0.19 dB

: " s 04.04.2022 Ref Level RBW
w10 i  Read [INRNARENN|
UNCAL for frequencies below 10 MHz, use DC Coupling eady e 32:22:26 ° )

22:22:27 04.04.2022

DUTY CYCLE
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REPORT NO: 14262501-E3V2

FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

9.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel Frequency | 99% Bandwidth | 99% Bandwidth
(MHz) (MHz) Antenna 1 | (MHz) Antenna 2
Low 2402 2.2099 2.2072
Middle 2440 2.2082 2.2186
Inner 2475 2.2160 2.2198
High 2480 2.2142 2.2123
H Agilent 82:46:31 Apr 14, 2022 L Amplitude = Agilent B2:47:28 Apr 14, 2922 L Freq/Channel
| | ]
Th Freq  2.402 61z Trig Fres RZ%f@';je:B‘fn' Th Freq 2.4 ohz Trig Free 25&;‘&%’%5@3
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
[Ref Level 29.00 dBm Artenuation 1 |l ||, Startrrea
AP20821.8.27,16080,cond b2 Puto Han| AP2621.8.27,16080,cond b2 i i
Ref 29 dBm #Atten 30 dB . Ref 28 dBm #Atten 30 dB
#Peak T Scale/Div #Peak Stop Freq
Lo e 16.98 dB Lo ] 2.44260008 GHz
g g
18 & & 16 < <&
dB/ = dB/ CF Step
et | < msca'e TvRel | e 408.800000 ki,
105 105 Futo Man
dB dB i
Presel Center I Freq Uffsﬁt
Center 2.402 800 GHz Span 4 MHz Center 2.440 806 GHz Span 4 MHz . 2
#Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1091 pts) Presel Adjust #Res BH 36 kHz #UBH 116 kHz #Sween 100 ms (1001 ps) signal Track
; ; ; ; [3-26 CHzy ; ; p ; 9
Occupied Bandwidth Occ BH % Pwr  99.00 7 Py Occupied Bandwidth Occ BH Z Pur  99.80 1 |[loy 0ff
2.2099 MHz x dB -26.00 dB = 22082 MHz ® dB -26.08 dB
Transmit Freq Error  -91.584 Hz 1M°fr§ Transmit Freq Error  -1.611 kHz
® B Banduidth 3.244 MHz ° % dB Bandwidth 2.529 MHz
|
o Agilent 82:43:00 Apr 14, 2022 L Freq/Channel 3 Agilent B2:56:69 Apr 14, 2022 L Freq/Channel
| | ]
Th Freq 2475 6z Trig Fres 25?%’@%%%5%33 Th Freq  2.45 ohz Trig Fros ||, Center Fr@g
Occupied Bandwidth Averages: 20 I Occupied Bandwidth |Hverage5: 20 I |
[Center 2.475000000 GHz  StartFreq ||, Stertrrea
AP20821.8.27,16080,cond b2 i : AP2621.8.27,16080,cond b2 i i
Ref 24 dBm #Atten 30 dB Ref 27 dBm #Atten 30 dB
#Poak Stop Freq #Peak T T Stop Freq
Log 2.47700008 GHz Log i i ] 2.46200000 GHz
10 x 24 16 E S 2
N e fonen CF Step dB/ CF Step
Offst 406.880008 kHz Offst 498.080808 kHz
105 Futo Man 105 Futo Man
dB dB
Freq Offset fil Freqoffset
Center 2.475 008 Gz Snan 4 iz || & He Center 2.459 90 CHz Span 4 1z || He
#Res BH 36 kHz #YBH 116 kHz #Sweep 100 ms (1091 pts) #Res BH 33 kHz #UBH 166 kHz #Sween 100 ms (1001 ps)
= = - » Signal Track = = . - Signal Track
Occupied Bandwidth Occ BH Z Pwr  99.00 7 |[loy 0f] Occupied Bandwidth Occ BH Z Pur  99.80 1 |[loy 0ff
2.2160 MHz x dB -26.00 dB 22142 MHz ® dB -26.08 dB
Transmit Freq Error  -1.365 kHz Transmit Freq Error  -8.214 kHz
® B Banduidth 2835 MHz % dB Bandwidth 2.650 MHz
|

2475MHz ANTENNA 1

HIGH CHANNEL ANTENNA 1
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022

FCC ID: 2ADNG-VN55 IC: 23686-VN55
# Agilent 02:56:18 Apr 14, 2022 L Span ] 5 Agilent 82:54:13 Apr 14, 2022 L Amplitude
| | ]
Th Freq  2.402 Gz Trig Free || 4 smg Th Freq 24399 GHz Trig Fres RS%fS'f;'Be”!
Occupied Bandwidth |Flverages: 20 I | Occupied Bandwidth Auverages: 20 I
Attenuation
Span 4.000000008 MHz spanZoon| | ||Ref Level 38.50 dBm | nuation
Mkrl 2.492 993 GHz AP2B21.8.27,16638,cond bz Mkrl 2.439 898 GHz|[Auto Man|
Ref 36.5 dBm #Atten 38 dB 12.52 dBm Ref 38.5 dBm #Htten 39 dB 13.27 dBm .
#Peak T Full Span #Peak T Scale/Div
Log 3 Log S i 10.00 d5|
10 16 * !
dB/ ES dB/ % b Scale Type
Offst = Zero Span 0ffst = vpe
1.5 18.5
dB dB
Last Span Presel Center
Center 2.402 003 GHz Span 4 MHz Center 2.439 896 GHz Span 4 MHz
#Res BH 36 kHz #\VBH 91 kHz #Sweep 100 ms (1001 pts) #Res BH 36 kHz #YBH 116 kHz #Sweep 100 ms (1661 pts) Presel Ad just
Occupied Bandwidth Occ B % Pwr  99.00 7 Occupied Bandwidth Oce BW Z Pur  9app 7 | [5.26 GHED
2.2072 MHz ® dB -26.00 dB 22186 MHz ® dB  -26.00 dB - z
Transmit Freq Error  -4.453 iz Transmit Freq Error 95128 kiz 1""{2
% dB Bandwidth 2.997 MHz % dB Bandwidth 2.824 MHz o
| |
# Agilent 02:53:06 Apr 14, 2022 L Amplitude i Agilent 2:51:07 Apr 14, 2022 L Freqg/Channel
| | ]
Th Freq  2.475 Gz Trig Free ng;—f;;ﬂ' Th Freq 243 Gz Trig Fres 25%';;@"@5 e
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auverages: 20 I
Ref Level 38.50 dBm Atepuationt | || Il startFreq
A M 2.47800008 GHz
AP2021.8.27,16080,cond b2 uto Man| AP2B21.8.27,16638,cond bz
Ref 36.5 dBm #Atten 38 dB . Ref 3@ dBm #Htten 39 dB
#Peak T T Scale/Div #Peak T T Stop Freq
Log | ' 10.00 6B | |iog o \ 2 45200000 GHz
e i i a PR CF 8t
8/ 3 ) Scale Type B/ > € ep
OFfst ™ YRR [orter 400000000 Kz
185 185 Auto Man
dB dB I
Presel Center| 0, Freq Offstet
Center 2.475 000 GHz Span 4 MHz Center 2.480 000 GHz Span 4 MHz . 2
#Res BH 36 kHz #\VBH 91 kHz #Sweep 100 ms (1001 pts) Presel Ad,ust #Res BH 36 kHz #YBH 116 kHz #Sweep 100 ms (1661 pts) sianal Track
; ; ; p [3-26 GHz) ; ; p ; g
Occupied Bandwidth Occ BH % Pwr  59.00 7 oen Occupied Bandwidth Occ BH 7 Pwr  93.80 7 ([fon 0ff]
2.2198 MHz ® dB -26.00 dB 22123 MHz ® dB  -26.00 dB
Transmit Freq Error  -1.509 kHz 1Mofr§ Transmit Freq Error  -6.838 kHz
% dB Bandwidth 3.312 MHz i % dB Bandwidth 2.633 MHz
|
2475MHz ANTENNA 2 HIGH CHANNEL ANTENNA 2
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

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

RESULTS
Channel Frequency | 6dB Bandwidth | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) Antenna 1 | (MHz) Antenna 2 (MHz)
Low 2402 1.551 1.572 0.5
Middle 2440 1.482 1.419 0.5
Inner 2475 1.575 1.557 0.5
High 2480 1.509 1.488 0.5
3% Agilent 13:25:28 Apr 7, 2022 L Measure - Agilent 13:30:18 Apr 7, 2022 L Measure
AP2021.8.27,28756, a Merl 1.551 MHz AP2021.8.27,20756, & Mkrl 1482 MHz
Ref 30 dBm #Aitten 40 dB 1123 dB Meas Off| | [Ref 3¢ dBn #htten 46 db 0.624 dB Meas Off
#Peak #Peak
o |
" Channel Power dB/ iR 1 Channel Power,
dB/ 1R 1 Offst "
Dffst 9 . 185
18.5 i dB Occupied BH|
dB Occupied BK ol
e 4, |/
. mn
dBm acel | [eeve ACP
#PAug 20
20 ML 52 Multi Carrier
ML 52 Multi Carrier| | [ &5 Power
53 F Power| | [gn
AA 5ok Power Stat
gt CCDF
550k Power Stat Swp
CCDF
Swp c More
enter 2.440 008 GHz Span 3 MHz 1 of 2
More #Res BH 108 kHz #UBH 306 kHz Sweep 1 ms (1081 pts)
Center 2.402 608 GHz Span 3 MHz 1af 2 |
#Res BW 100 kHz #WBH 300 kHz Sweep 1 ms (1801 pts)
| MID CHANNEL ANTENNA 1
LOW CHANNEL ANTENNA 1
4 Agilent 13:34:56 Apr 7, 2022 L Measure % Agilent 13:40:48 Apr 7, 2022 L Measure
AP2R21.8.27,28756, a Mkrl 1.575 MHz AP2021.8.27,20756, a Mkrl 1569 MHz
Ref 38 dBm #fteen 40 dB -0.619 dB Meas Off| | |Ref 38 dBn #tten 46 dB 0.925 dB Meas Off
#Peak #Peak 1
Log 5%9 |
18 channel Power 4B/ Channel Power|
dB/ iR 4 Offst
Offst 2 @ 18.5
16.5 . dB Occupied BH|
dB Occupied BH ol e 1
ol aél.S g *
6 m
dBn acel | [ ACP)
#PAvg 20 |
op Ml 52 Multi Carrier]
ML 52 Multi Carrier| | [** % Power
83 F Power M)F_m
F}H 5ok Power Stat
g%k Power Stat S CCDF
CCDF
Shp c More
enter 2.430 008 GHz Span 3 MHz 1of 2
More #Res BH 106 kHz #VBH 300 kHz Sweep 1 ms (1001 pts)
Center 2.475 808 GHz Span 3 MHz 1of 2 |
#Res BH 106 kHz #WBH 300 kHz Sweep 1 ms (1001 pts)
| HIGH CHANNEL ANTENNA 1
2475MHz ANTENNA 1
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

¥ Agilent 14:02:39 Apr 7, 2022 L Measure # Agilent 13:56:44 Apr 7, 2022 L Measure
AP2821.8.27,20756, a Mirl 1.572 MHz| AP2021.8.27,28756, a Mkrl 1.419 MHz
Ref 38 dBm #Atten 40 dB -8.271 dB Meas Off Ref 3@ dBm #Atten 40 dB -0.836 dB Meas Off
#Peak #Peak ]
Lag Log |
10 Channel Power Lo Channel Power
4B/ e | . B/ 1R s
Offst £ o Offst ” *
18.5 18.5
dB Occupied BH dB Occupied BW
ul ul}
7.1 4.1
dBm dBm
P ACP Wi ACP|
28 24
ML 52 Multi Carrier| | "1 $2 Multi Carrier
S3 F§ Power| | |53 F Power
AR AA
£ Power Stat £chr Power Stat
250k CCDF >80k CCDF
Swp Swp
Center 2.462 606 GHz Span 3 Mz 1"‘0’{‘; Center 2.440 600 GHz Span 3 Mz 1”‘;{‘3
#Res BH 100 kHz #BH 308 kHz Sweep 1 ms (1081 pts) #Res BH 108 kHz #UBH 380 kHz Sweep 1 ms (1001 pts)
| |
3% Agilent 13:52:87 Apr 7, 2022 L Measure # Agilent 13:47:58 Apr 7, 2022 L Measure
AP2821.8.27,20756, a Mkrl 1.557 MHz| AP2B21.8.27,20758, a Mkrl 1.483 MHz
Ref 38 dBm #Atten 40 dB 0.072 dB Meas Off Ref 3@ dBm #Htten 40 dB -1.136 dB Meas Off
#Peak #Peak ]
Log Log |
Lo Channel Power Lo Channel Power
dB/ 1R 1 dB/
Offst i Q Offst
18.5 18.5
dB Occupied BH dB e . Occupied BH
o} ol & &
7.6 -8.4
dBm dBm
ACP ACP|
#PPug #PAvg
28 28
ML 52 Multi Carrier| | [M1 32 Multi Carrier
S3 FS Power| | |53 F Power,
AR AA
£t Power Stat| £ Power Stat|
550k CCDF f>50k CCOF
Swp Swp
Center 2.475 GO0 GHz Span 3 Wiz 1"‘;{2 Center 2,430 888 CHz Span 3 Wz 1”‘;{3
#Res BH 100 kHz +UBH 300 kHz Sweep 1 ms (1001 prs) #Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1061 pts)
| |

2475MHz ANTENNA 2

HIGH CHANNEL ANTENNA 2
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DATE: 5/4/2022
IC: 23686-VN55

REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Tested By: 20756

Date: 4/7/2022

Channel Frequency Output Power | Output Power | Total Power | Limit | Margin
Antenna 1 Antenna 2
(MHz) (dBm) (dBm) (dBm) (dBm) | (dB)

Low 2402 17.77 17.07 20.44 30 -9.56
Middle 2440 18.38 18.14 21.27 30 -8.73
Inner 2475 17.71 17.27 20.51 30 -9.49
High 2480 -1.6 15 3.23 30 -26.77
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

9.5. 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 power sensor. Gated average output
power was read directly from power meter.

RESULTS
Tested By: 20756
Date: 4/7/2022
Channel Frequency Average Power | Average Power | Total Power
Antenna 1 Antenna 2
(MHz) (dBm) (dBm) (dBm)
Low 2402 17.66 16.88 20.30
Middle 2440 18.29 18.03 21.17
Inner 2475 17.54 17.13 20.35
High 2480 -2.18 1.10 2.77
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel |Frequency | Antenna 1 | Antenna 2 Total Limit [Margin
Meas Meas Corr'd
PSD
(MHz) dBm/ daBm/ dBm/ | (dBm/
3kHz) 3kHz) 3kHz) 3kHz) | (dB)
Low 2402 3.520 4.012 6.78 8.0 -1.2
Mid 2440 4.015 4.900 7.49 8.0 -0.5
Inner 2475 3.059 4.303 6.74 8.0 -1.3
High 2480 -16.519 -13.228 -11.56 8.0 -19.6
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

% Agilent 13:27:09 Apr 7, 2022 L Measure % Agilent 13:31:49 Ppr 7, 2022 L Measure
AP2821.8.27,20756, Mkrl 2.4072 068 GHz) AP2021.8.27,28756, Mkrl 2.448 857 GHz]
Ref 38 dBm #Atten 40 dB 3.520 dBm Meas Off Ref 3@ dBm #Atten 40 dB 4.815 dBm Meas Off
#Peak #Peak
Log Lag |
10 Channel P Le Channel P
ey annel Power| | |4, annel Power|
Offst - Offst <
165 3 185 " $ b
dB Occupied BH dB Occupied BW
ul} ul}
5.8 8.0
dBm dBm
P ACP Wi ACP|
198 188
ML 52 Multi Carrier| | M1 $2 Multi Carrier
53 F3 Power| | |33 FS Power,
AR AA
£ Power Stat £chr Power Stat
250k CCDF >80k CCDF
Swp Swp
Center 2.462 606 GHz Span 3 Mz 1"‘0’{‘; Center 2.440 600 GHz Span 3 Mz 1”‘;{‘3
#Res BH 3 kHz #BH 9.1 kHz  Sweep 318.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
% Agilent 13:36:51 Apr 7, 2022 L Measure i Agilent 13:42:15 Apr 7, 2022 L Measure
AP2821.5.27, 20756, Ml 2475 657 GH APZBZ1.5.27,20756, Mirl 2.280 060 G
Ref 38 dBm #Atten 40 dB 3.859 dBm Meas Off Ref 3@ dBm #Atten 40 dB -16.519 dBm Meas Off
#Peak #Peak
Log Lag |
10 Channel P Le Channel P
ey annel Power| | |4, annel Power|
Offst F Offst
18.5 . » __‘f 18.5
dB Occupied BH dB Occupied BW
ul} ul}
5.8 8.0 é
dBm dBm
— AcP SIS PR ACP
#PPvg PAvg
198 188
ML 52 Multi Carrier| | "1 $2 Multi Carrier
83 F3 Power| | |33 FS|— Power,
AR AA
£ Power Stat £chr Power Stat
250k CCDF >80k CCDF
Swp Sep |
Center 2.475 606 GHz Span 3 Mz 1"‘0’{‘; Center 2.450 600 GHz Span 3 Mz 1”‘;{‘3
#Res BH 3 kHz #BH 9.1 kHz  Sweep 318.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
2475MHz ANTENNA 1 HIGH CHANNEL ANTENNA 1
3 Agilent 14:04:19 Apr 7, 2022 L Measure Agilent 13:59:12 Apr 7, 26822 L Measure
AP2821.8.27,20756, Mkrl 2.482 878 GHz) AP2B21.8.27,20758, Mkrl 2.448 878 GHz)
Ref 38 dBm #Atten 40 dB 4.812 dBm Meas Off Ref 3@ dBm #Htten 40 dB 4.969 dBm Meas Off
#Peak #Peak |
Log Log |
Lo Channel Power Lo Channel Power
dB/ dB/
Offst L Offst 3
105 HNE; 105 el
dB Occupied BH dB Occupied BH
ol . ol
4.8 8.0
dBm dBm
T ACP ACP|
#PPug #PAvg
168 189
ML 52 Multi Carrier| | [M1 32 Multi Carrier
53 FS Power| | |33 FS Power
AR AA
£t Power Stat| £ Power Stat|
550k CCDF f>50k CCOF
Swp Swp
Center 2,402 000 GHz Span 3 Wiz 1"‘;{2 Center 2,448 888 CHz Span 3 Wz 1”‘;{3
#Res BH 3 kHz #YBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |

LOW CHANNEL ANTENNA 2

MID CHANNEL ANTENNA 2
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55
¥ Agilent 13:54:89 Apr 7, 2022 L Measure #  Agilent 13:43:34 Apr 7, 2622 L Measure
AP2821.8.27,20756, Mkrl 2.475 078 GHz) AP2021.8.27,28756, Mkrl 2.488 860 GHz)
Ref 38 dBm #Atten 40 dB 4.830 dBm Meas Off Ref 3@ dBm #Atten 40 dB -13.228 dBm Meas Off
#Peak #Peak ]
Log Lag |
10 Channel P Le Channel P
&/ annel Power| | |, annel Power
Offst é Offst
18.5 18.5
dB N Occupied BH dB Occupied BW
i} ul} 1
: . :
m 1
P ACP Wi ACP|
198 188
ML 52 Multi Carrier| | "1 $2 Multi Carrier
83 F3 Power| | |33 F — Power,
AR AA
f;;)@k Power Stat ?ggék Power Stat
CCDF CCDF
Swp Swp
Center 2.475 606 GHz Span 3 Mz 1"‘0’{‘; Center 2.450 600 GHz Span 3 Mz 1”‘;{‘3
#Res BH 3 kHz #BH 9.1 kHz  Sweep 318.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
2475MHz ANTENNA 2 HIGH CHANNEL ANTENNA 2
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

Agilent 13:23:83 Apr 7, 2022 L Measure #  Agilent 13:29:61 Apr 7, 2622 L Measure
AP2821.8.27,20756, Mkrl 2.481 97 GHz AP2021.8.27,28756, Mkrd 25.556 GHzZ|
Ref 38 dBm #Atten 40 dB 16.44 dBm Meas Off Ref 3@ dBm #Atten 40 dB -32.211 dBm Meas Off
#Peak T #Peak T
Log ¢ Log 3
10 Channel Power Lo Channel Power
dB/ . dB/
Offst & Offst
18.5 18.5
dB Occupied BH dB afl Occupied BH
ul} ]
36 38 AT ST =
dBm dBm
ACP ACP|
#PPvg PRvg
Center 2.466 00 GHz Span 18 MHz . . Start 30 MHz Stop 26.800 GHz . -
#Res BH 180 khz #IBH 380 kiz Sweep 1 ne (1001 proy || MHIH c:;:::; wRes B 100 kHz WBH 30 Kz Sweep 2.482 5 (8192 pray || TN CF?{,C:ZE
Marker  Trace Type W fxiz Amplitude Marker  Trace Type ¥ Az Anplitude
1 (&5 Frag 2.481 97 GHz 16.44 dBm 1 1y Freg 2.482 GHz 13.59 dBm
2 (&5 Fi 2.488 @8 GH -12.52 dEi 2 1y F 4,884 GH, -43.64 dB
3 (&5 F::E 2.399 94 GH; -12.82 dB: PowercsctDaFt 3 1y F[EE 7.286 EH; -38.32 dEx Powerc%tna;
4 (&5 Freg 25,556 GHz -32.21 dBm
More| More
1 of 2| 1 of 2|
| |

LOW CHANNEL BANDEDGE ANTENNA 1

OUT-OF-BAND LOW CHANNEL ANTENNA 1

¥ Agilent 13:32:25 Apr 7, 2022 L Measure #  Agilent 13:33:18 Apr 7, 2622 L Measure
AP2821.8.27,20756, Mkrl 2.448 01 GHz AP2021.8.27,28756, Mkrd 25810 GHzZ|
Ref 38 dBm #Atten 40 dB 18.48 dBm Meas Off Ref 3@ dBm #Atten 40 dB -31.326 dBm Meas Off
#Peak | #Peak T |
Log 1 log [ [
10 A Channel Power Lo [[lchannel Power|
dB/ dB/ ]
Offst Offst |
105 105 |
dB Occupied BH dB 4| Occupied BW
Dl ol P 4
-1.5 -15 ' " Kawie
dBm dBm
ACP ACP|
#PPvg PRvg
Wi gobe ; ; Start 30 MHz Stop 26.800 GHz ; :
43 Fo Hulti c:;:::; WRes BN 100 kHz WEH 300 2 Sweep 2487 5 (8192 proy || TN CF?{,C:ZE
aA Marker  Trace Type W Axis Anplitude
P 1 I Freq 2,440 GHz 1430 dEw
: 2 1 F 4,380 GH -41.99 dB
550k PowercSctDaFt 3 Ay F;EE 7328 tHa 3964 dem Powerc%tgg
Sup 4 1o Freq 25.510 GHz -31.33 dBu
Center 2.440 60 GHz Span 10 Mz 1"‘0’{‘; 1”‘;{‘3
#Res BH 1008 kHz #BH 308 kHz Sweep 1 ms (1081 pts)
| |

IN-BAND REFERENCE LEVEL ANTENNA 1

OUT-OF-BAND MID CHANNEL ANTENNA 1

2475MHz BANDEDGE ANTENNA 1

3 Agilent 13:38:31 Apr 7, 2022 L Span Agilent 13:39:25 Apr 7, 2622 L Heasure
AP2821.8.27,28756, Mkrl 2.475 86 GHz AP2621.8.27,20756, Mkrd 25.404 GHz
Ref 30 dBm #Atten 40 dB 14.64 dBm Span Ref 38 dBm #fitten 40 dB -31.481 dBm Meas Off
#Peak Al 28, MHz, #Peak T
Llos [ o] i%g
16 |
P A Span Zoon| | |4/ Channel Power
0ffst [Span—- %f%t
18.5 .
12° 120.00000000 MHz Fuspan] | | o ocoupied su
ol ol H
—5.4 54 P W)
oEm dBm ACP
#PPvg Zero Span WPy
Center 2.483 50 GHz Span 20 MHz Start 30 Mz Ston 26.008 CHz fl i carrier
#Res BH 108 kHz #UBH 360 kHz  Sweep 1.933 ms (1681 pts) Last Span #Res BH 100 kHz *UBM 300 kHz  Sweep 2.482 s (8192 pts) Power
Marker  Trace Type W Axiz Amplituda Marker Trace Type ¥ fxis Amplitude
1 1y Freq 2.475 A6 GHz 14.54 dBn % 23 Ereu i-g;g g:z igég jgm p s
2 [<H] F 2.483 68 GH -41.58 dBi req 3 = -3 " ower Stat
3 1y Fﬁii 2.483 58 EH; -43.24 dE: 3 1 Freq 7.425 GHz -38.51 dBm CCDF|
4 [eH] Freg 25.484 GHz -31.43 dBm
More
1of2
|

OUT-OF-BAND 2475MHz ANTENNA 1
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022

FCC ID: 2ADNG-VN55 IC: 23686-VN55
¥ Agilent 13:42:47 Apr 7, 2022 L Measure # Agilent 13:43:39 Apr 7, 2622 L Measure
AP2021.6.07,20756, WMkrl 2.479 96 GHZ] AP2621.8.07,20756, Wkrd 25,813 GHZ]

Ref 30 dBm #itten 48 dB 3,76 dBm Meas Off| | |Ref 38 dBn #Aitten 48 dB -31.789 dBm Meas OFff
#Peak #Peak |
Log Log
10 Channel P Lo Channel P
dB/ (1) annhel Fower 4B/ annel Power
Offst Offst
105 105
dB Occupied BH dB sl Occupied BW
] z ol ] i
a§3.8 R aés.s : ‘ e
m 1
e ACP| | | ACP)
Center 2.483 58 GHz Span 18 MHz . . Start 30 MHz Stop 26.800 GHz . -
#Res BH 100 kHz W/BH 380 kHz Sweep 1 me (1001 prsy || M1 c:;:::; WRes BN 100 kHz WEH 300 2 Sweep 2487 5 (8192 proy || TN CF?{,C:ZE
Marker  Trace Type W Auis Anplitude Marker  Trace Type W Axis Anplitude
1 (&8} Freg 2.479 96 GHz -3.76 dBn 1 1y Freg 2.488 GHz -4.95 dBm
2 (&8} Fi 2.483 89 GH -41.26 dB 2 1y F 4,968 GH. -43.84 dB
3 (&8} F::E 2.483 56 GH; -44.42 dB: PowercSctDaFt 3 1y FEE 7.448 EH; -38.58 dE:: Power Stat
4 (&5 Freg 25.813 GHz -31.79 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: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

Agilent 14:04:55 Apr 7, 2622 L Measure # Agilent 14:65:48 Apr 7, 2622 L Measure
AP2821.8.27,20756, Mkrl 2.481 98 GHz AP2021.8.27,28756, Mkrd  25.838 GHz|
Ref 38 dBm #Atten 40 dB 15.72 dBm Meas Off Ref 3@ dBm #Atten 40 dB -31.841 dBm Meas Off
#Peak T #Peak T
Log & Log 5
10 Channel Power Lo Channel Power
dB/ dB/
Offst F: Ofst
18.5 18.5
dB Occupied BH dB || Occupied BW
1] ol e |
-43 -43
dBm dBm
ACP ACP|
#PPvg PRvg
Center 2.466 00 GHz Span 18 MHz . . Start 30 MHz Stop 26.800 GHz . -
#Res BH 180 khz #IBH 380 kiz Sweep 1 ne (1001 proy || MHIH c:;:::; wRes B 100 kHz WBH 30 Kz Sweep 2.482 5 (8192 pray || TN CF?{,C:ZE
Marker  Trace Type W fxiz Amplitude Marker  Trace Type ¥ Az Anplitude
1 (&5 Frag 2.481 98 GHz 15.72 dBm 1 1y Freg 2.482 GHz 13.59 dBm
2 (&5 Fi 2.488 @8 GH -12.33 dEi 2 1y F 4,884 GH, -44.43 dB
3 (&5 F::E 2.399 98 GH; -12.93 dB: PowercSctDaFt 3 1y F[ES 7.286 EH; -30.43 dEx Powerc%tna;
4 (&5 Freg 25.838 GHz -21.84 dBm
More| More
1 of 2| 1 of 2|
| |

LOW CHANNEL BANDEDGE ANTENNA 2

OUT-OF-BAND LOW CHANNEL ANTENNA 2

¥ Agilent 13:59:59 Apr 7, 2022 L Measure #  Agilent 14:06:56 Apr 7, 2622 L Measure
AP2821.8.27,20756, Mkrl 2.439 76 GHz AP2021.8.27,28756, Mkrd  25.464 GHzZ|
Ref 38 dBm #Atten 40 dB 15.76 dBm Meas Off Ref 3@ dBm #Atten 40 dB -31.936 dBm Meas Off
#Peak #Peak T
Log . log [
1 ¢ Channel P 1 Channel P
B/ annel Power| | |, annel Power
Offst Offst
18.5 18.5
dB Occupied BH dB 4[| Occupied BH
ul} i}
42 242 I
dBm dBm
ACP ACP|
#PPvg PRvg
ML 52 : : Start 36 MHz Stop 26.808 GHz : :
43 Fo Hulti c:;:::; WRes BN 100 kHz WEH 300 2 Sweep 2487 5 (8192 proy || TN CF?{,C:ZE
Jaret Marker  Trace Type A Axis Anplitude
£ O
FTun PowercSctDaFt 3 1 Freq 7328 tHa 3883 dem Powerc%tgg
Sup 4 ) Frag 25,464 GHz -31.94 den
Center 2.440 60 GHz Span 20 Mz 1"‘0’{‘; 1”‘;{‘3
#Res BH 1008 kHz #BH 308 kHz ~ Sweep 1.933 ms (1801 pts)
| |

IN-BAND REFERENCE LEVEL ANTENNA 2

OUT-OF-BAND MID CHANNEL ANTENNA 2

# Agilent 13:54:46 Apr 7, 2622 L Measure ¥ Agilent 13:55:43 Apr 7, 2022 L Measure
AP2021.8.27,28756, Mkrl 2.475 82 GHz AP2821.8.27,20756, Mkrd  25.157 GHz|
Ref 3@ dBm #Atten 40 dB 16.71 dBm Meas Off Ref 38 dBm #Atten 40 dB -31.985 dBm Meas Off
#Peak . #Peak ]
Log T Log
Lo Channel Power 10 Channel Power
dB/ dB/
Offst Offst
18.5 18.5
dB Occupied BH dB 4 Occupied BW
ol 2 Dl 2 2
=33 - -3.3 5
dBm dBm
ACP ACP
#PAvg #PRvg
Center 2.483 58 GHz Span 20 MHz . . Start 30 MHz Stop 26.000 GHz . .
wRes BH 100 kHz WBH 308 Kz Sweep 1.933 ms (1061 otey || TN CF?{,(JZ; #Res BH 180 khz BN 300 Kz Sweep 2482 5 (8192 pray || TMIE c:;:::::
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Auis Anplitude
1y Freg 2.475 B2 GHz 16.71 dBm 1 (&5 Frag 2.475 GHz 15.83 dBm
2 1y F 2.491 74 GH -41.37 dB 2 (&5 Fi 4.850 GH, -43.85 dB
3 (&5 F:ES 2.483 5@ GH; -42.98 dB: Powerc%tDaFt 3 (&5 F::E 7.425 EH; -48.61 dE:: Powercsct;;
4 (&5 Frag 25.157 GHz -31.91 dBm
More| More|
1of2 1 of 2|
| |

2475MHz BANDEDGE ANTENNA 2

OUT-OF-BAND 2475MHz ANTENNA 2
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REPORT NO: 14262501-E3V2

FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

¥ Agilent 13:56:18 Apr 7, 2022 L Measure # Agilent 13:51:13 Apr 7, 2622 L Measure
AP2821.8.27,20756, Mkrl 2.488 03 GHz AP2021.8.27,28756, Mkrd  24.976 GHzZ|
Ref 38 dBm #Atten 40 dB -0.78 dBm Meas Off Ref 3@ dBm #Atten 40 dB -30.952 dBm Meas Off
#Peak #Peak | |
Log Log [
18 14
dB/ I3 Channel Power B/ ! Channel Power
Offst | Offst
18.5 18.5
dB Occupied BH dB R Occupied BW
i z ol P
-20.7 -28.7 ’ =
dBm dBm
ACP ACP|
#PPvg PRvg
Center 2.483 58 GHz Span 18 MHz . . Start 30 MHz Stop 26.800 GHz . -
#Res BH 180 khz #IBH 380 kiz Sweep 1 ne (1001 proy || MHIH c:;:::; wRes B 100 kHz WBH 30 Kz Sweep 2.482 5 (8192 pray || TN CF?{,C:ZE
Marker  Trace Type W Axis Anplituds Marker  Trace Type ¥ Axis Amplitude
1 (&5 Frag 2.488 B3 GHz -B.78 dBn 1 1y Freg 2.488 GHz -0.56 dBm
2 (&5 Fi 2.483 84 GH -39.85 dEi 2 1y F 4,968 GH, -43.47 dB
3 (&5 F::E 2.483 58 GH; -43.06 dB: PowercSctDaFt 3 1y F:ES 7.448 EH; -40.42 dE’r: Powercsctgg
4 (&5 Freg 24,976 GHz -320.95 dBm
More| More
1 of 2| 1 of 2|
| |
HIGH CHANNEL BANDEDGE ANTENNA 2 OUT-OF-BAND HIGH CHANNEL ANTENNA 2
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REPORT NO: 14262501-E3V2

FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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 as applicable for average
measurements.

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

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. Blue color trace on plots:
Parallel orientation. Green color trace on plots: Perpendicular orientation.

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.

NOTE: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as reported in the table), using the
free space impedance of 377 Ohms. For example the measurement at frequency X kHz
resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

10.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1;\I__LIL Fremant — Chamber L 2822 Apr 5 11:21:43
; Restricted Bondedge
Praject Humber: 14262581
115} H Client:Energous
Config:EUT+5uppart Equipment =
Mode: Zigbes_242 N
1a5— Tested by: 2756 Cl J \
A
; L i ‘.'\
: I W
95 Il it
H I I‘
gy b
g = ‘ A
- N\
R T b At
3 \\
G “\
- erage:Limit (dBubi/m \
b L n TR IYITH A \
45 \N"‘w-..
35
2.3 6. SHAz/ : Z.415
Freguency (GHz)
[Rerge (BHz) REM/VEU Ref/Attn  Det  fvg Mode Sueep Pts  foups/Mode Position Renge (EHz] REN/LVBU Ref/ftin  Det fivg Mode Sueep Pts  #Sups/Mode  Fosition
2.31-2.415 THC-380 /30 183412 PO - Bmsec(futo) BBEE  MAXH 'szgu 168 ca H 2.1 415 Ll b M 89712 AUER Pur fvg(Rl sec (Aut BedE BaT 5 d
Low CH BE - H.TST 30915 28 Dec 2815
Trace Markers
Marker Frequency Meter Det AF 79834 Amp/Cbl/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.39 37.48 Pk 32 -11.5 57.98 - - 74 -16.02 35 108 H
2 *2.389484 38.06 Pk 32 -11.5 58.56 - - 74 -15.44 35 108 H
3 *2.39 26.21 RMS 32 -11.5 46.71 54 -7.29 - - 35 108 H
4 *2.389983 26.64 RMS 32 -11.5 47.14 54 -6.86 - - 35 108 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

VERTICAL RESULT

o5l Fremant - Chamber L 2022 fpr 5 11:29:12
25
Restricted Bondedge
Praject Number: 14262581
115 Client:Energous
Config:EUT+Suppart Equipment
Mode: Zigbes_2482
1a5}-- Tested by 2B756 CU
S PSS S S —
T = Lo S e S e S
=
2 5] o OOt OO OO OSSO0 OSSO FO0U OO OSSO OOt SOUOSSE OSSOSO UOE SSSPOSOTE SORSBRS ST 75U AU W e
3 i
5 / W
2 \
o 65| i o h
- : S Y,
- L )
eroge:Limit (dBubl/m) Ww
55 x b
) il TP BT g WP ., AT AT
! - E]
=)
45
35)
2.31 18 .5MH=z/ 2.415
Freguency (GHz)
[Rerge (atiz) REA/GU Ref/Riln  Det fivg Hode Sueep Fts  faps/ode Fosition [Renge (GHz] REWLBU Ref/Btin  Det fg Hede Sueep Fis  #aupsifede  Fosition
Low CH BE - U.TST 30915 28 Dec 2815
Trace Markers
Marker Frequency Meter Det AF 79834 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBUV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 37.96 Pk 32 115 58.46 74 1554 60 111 v
2 *2.389563 39.19 Pk 32 115 59.69 - - 74 1431 60 111 v
3 *2.39 27.48 RMS 32 115 47.98 54 6.02 - - 60 111 v
4 *2.38997 278 RMS 32 115 483 54 5.7 60 111 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

BANDEDGE (2475 MHz)

HORIZONTAL RESULT

| osUL Fremant - Chomber L 2022 Apr 5 11:18:84
25 . :
Restricted Bandedge
Praject Number: 14262581
115 L Client:Energous
i Config:EUT+Suppart Equipment
If \ Mode: Zighes_2475
1@ /| s Tested by: 28756 CU
i “
95| It \!
[
. I
o ggl-- f A
= [
2
3
[15]
=2
35
2.46 : : 0. 3MH=/ 7 563
Freguency (GHz)
[Renge Cétiz) REAEU Ref/fttn  Det fvg Hode Fts  #ps/fode Fosition Fenge (&Hz) REN/LEU Ref/ftin  Det Avg hode Suesp Fts  #5ups/Hode  Fosition
I -2 46-2.563 (=380 /0 189712 PERK - a7 degs 128 en H 6 1" 46 I 18 UER g (R t 4 18 17 degs
High CH BE - H.TST 12746 9 Oct 2818
Trace Markers
Marker Frequency Meter Det AF 79834 Amp/Cbl/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 38.67 Pk 323 11 59.87 - - 74 1413 47 120 H
2 *2.483616 39.69 Pk 323 1.1 60.89 - - 74 1311 47 120 H
3 *2.4835 28.69 RMS 323 1.1 49.89 54 211 - - 47 120 H
4 *2.483501 28.68 RMS 323 1.1 49.88 54 2.12 - - 47 120 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 34 of 54
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: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

VERTICAL RESULT

| osUl Fremont — Chomber L 2822 fpr 5 11:84:81
25
Restricted Bondedge
- Project Mumber : 14262581
L S S Client:Energous
Config:EUT+3uppart Equipment
= : i Made: Zigbee 2475
| B | ; : S SO SO Tested by:28756 CU
9'-_\
£ as
z G
? ] T — 3 : SO SOy
=3 # k i
B / b
g 55 AN ; i
. s s
M") } »&\.‘ it LBl md |
55 g Rl Nl P it bl Ul e ke nbsacis
45 ‘
35
2.46 T8 3MHz/ ‘ 2.563
Freguency (GHz)
[Rorge CeHz) [ Rel/Attn  Det fvg Hode Saeep Pts #ups/fode Fosition [Renge CBHz1 REU/UBU Rel/ALin  Det Avg Hode Sueep Pls  toupsifode  FPosilion
High CH BE - U TST 12746 S Oet 2819
Trace Markers
Marker Frequency Meter Det AF 79834 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 39.98 Pk 323 11 61.18 - - 74 12.82 41 110 v
2 *2.483565 40.88 Pk 323 11 62.08 - - 74 11.92 41 110 v
3 *2.4835 20.24 RMS 323 11 50.44 54 3.56 - - 41 110 v
4 *2.483552 20.81 RMS 323 11 51.01 54 2.99 - - 41 110 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14262501-E3V2

FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

,‘quL Fremont - Chamber L 2822 Apr 5 18:42:47
25 T
H Restricted Bondedge
= Project Number: 14262581
L Client:Energous
Canfig:EUT+Support Equipment
- Mode:Zigbee_2480
LB Tested by:2B756 CU
IS O OO oo SO 0PSO SO OO SOOI OE SO
? I \!|‘|
i
. A
g 85! 1 T A s G
&
3
©
o
Rolaas oot o & . o .Imu.LJIL ke da ke e L L L 1
35
2.46 8. 3MH=z/ Z2.563
Freguency (GHz)
[Fenge (iz) FEAL/UBl Ref/Atin  Det fvg Hode Pis Fupsifode Fosition [Fonge (Giz) RE4/UBl Ref/ALin  Det Avg Mode Sueep Pis Fups/fode Fosition
1:2.46-2.561 NC-381/31 18712 PERK - Busec(futo)  BBEA MWK 61 degs 131 ca H L i L M B9, FLER r Py (I .- to A 18 1 degs
Hish CH BE - H.TST 12746 9 Oct 20819
Marker Frequency Meter Det AF 79834 AmpICbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 * 2.4835 41.35 Pk 32.3 -11.1 62.55 - - 74 -11.45 61 131 H
2 * 2.483526 41.79 Pk 32.3 -11.1 62.99 - - 74 -11.01 61 131 H
3 * 2.4835 32.38 RMS 32.3 -11.1 53.58 54 -42 - - 61 131 H
4 * 2.483526 32.46 RMS 32.3 -11.1 53.66 54 -.34 61 131 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

VERTICAL RESULT

| osUl Fremont — Chomber L 2822 fpr 5 18:53:41
25
Restricted Bondedge
- Project Mumber : 14262581
L S Client:Energous
Config:EUT+3uppart Equipment
= : i Made: Zigbee 2488
| B : : I T S Tested by:28756 CU
5|
£ as
z G
2 ] S S  — o : : S
3
g 65 iR
_r" : %, Averoie mit ‘-E"‘- mJ
S5 i o i‘m p . " o i .
45
35
2.46 T8 3MHz/ ‘ 2.563
Freguency (GHz)
[Rorge CeHz) [ Rel/Attn  Det fvg Hode Saeep Pts #ups/Mode Fosition [Renge CBHz1 REU/UBU Rel/ALin  Det Avg Hode Sueep Pls  foupsifode  FPosilion
High CH BE - U TST 12746 S Oet 2819
Trace Markers
Marker Frequency Meter Det AF 79834 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 2.4835 41.64 Pk 32.3 -11.1 62.84 - - 74 -11.16 45 110 V
2 * 2.483501 41.64 Pk 32.3 -11.1 62.84 - - 74 -11.16 45 110 V
3 *2.4835 32.62 RMS 32.3 11 53.82 54 18 - - 25 110 v
4 * 2.483501 32.62 RMS 32.3 -11.1 53.82 54 -.18 - - 45 110 V
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VNS55

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HI5LJL Fremont — Chomber L 2022 Apr 5 11:32:52
Radiated Emissions 3-Meters
Project Number: 14262581
S Client:Energaus
Config:EUT+5upport Equipment
Made:Zighee 2402
L Tested by 28756 Cl
85
~ Fe Limit CdBul
5 75
=
e o e s
-
3 g Limit CdBul/m)
g oo
,,,,, 3.
2
1 oy
L
1 1 18
Freguency (GHz)
R T L D - N - R S TR L
FCC Part!1SC 2.4GHz RSE.TST 38315 29 Dec 2815
HI5LJL Fremont — Chomber L 2022 Apr 5 11:32:52
Radiated Emissions 3-Meters
Project Number: 14262581
S Client:Energaus
Config:EUT+5upport Equipment
Made:Zighee 2402
) Tested by: 28756 CU
85
~ Fe Limit CdBul
5 75
=
e o
-
E Avg Limit C(dBul/m)
g oo
LT T T 5 E
o
4 !
0 !
L] PP vcore ot OSSOSO SOOI T
S
1 1 18
Freguency (GHz)
[Renge (arz) REWUBU Ref/Ritn Dot g hode Seoep Pls  Fupslfods Foailion Fonge (EHz) REA/1BU Raf/Btin Dot fivg ode Sworp Fis  Foglfode Fosition
FCC Part!1SC 2.4GHz RSE.TST 38315 29 Dec 2815

VERTICAL
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF 79834 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *4.924532 34.96 PK2 34.2 -23.6 45.56 - - 74 -28.44 349 103 H
*4.926518 23.82 MAv1 34.2 -23.5 34.52 54 -19.48 - - 349 103 H

2 *7.347951 33.14 PK2 35.6 -19.7 49.04 - - 74 -24.96 81 115 H
*7.34692 2141 MAv1 35.6 -19.7 37.31 54 -16.69 - - 81 115 H

3 *12.349623 30.95 PK2 39.1 -16.1 53.95 - - 74 -20.05 150 117 H
*12.351613 19.19 MAv1 39.1 -16.1 42.19 54 -11.81 - - 150 117 H

4 *5.074921 36.25 PK2 34.4 -24.2 46.45 - - 74 -27.55 142 115 \
*5.076999 24.72 MAv1 344 -24.2 34.92 54 -19.08 - - 142 115 \

5 9.847602 28.14 PK2 37 -15.5 49.64 - - 128 103 \
9.848857 16.8 MAv1 37 -15.5 38.3 - - 128 103 \

6 *12.372809 29.3 PK2 39.1 -16.1 52.3 - - 74 -21.7 225 173 \
*12.37354 18.07 MAv1 39.1 -16.1 41.07 54 -12.93 - - 225 173 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 39 of 54

UL VERIFICATION SERVICES

47173 Benicia Street, Fremont, CA 94538; USA

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

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VNS55

MID CHANNEL RESULTS

| I5UL Fremont — Chamber L 2822 Apr 5 13:28:55
Rodiated Emissions 3-Meters
Project Number: 14262581
185 Client Energous
Config: EUT+Support Equipment
Mode 71 ghee_244R
2 e e e i R Tested by:2B756 Cll
85
> Feak Limit (dBuU/m2
% 75
=
E E'r\ ,,,,,,,,,,,,
-~
3 Avg Limit (dBull/m)
Vg it CdBuly
QS 55 O | O O SO OOt SO OO SO UUTUN: SO U RRUT U S USSP U USRS OPRTRRY
45 : -3 -
2
1 ..muuww
35 T i S e M
2': ,,,,,,,,,,,,
1 T4 18
Freguency (GHz)
W e g e G Emew  WE R s o e i
FCC PartISC 2 4GHz RSE.TST 308515 29 Dec 2815
! 15LJL Fremont — Chomber L 2022 Apr 5 13:28:55
Radiated Emissions 3-Meters
Project Mumber: 14262541
185 Client:Energaus
Config:EUT+Support Equipment
Mode: Zighes 2440
) e S R B Tested by:2B756 CU
85
o Peak Limit (dBul/m)
5 75
=
e B
-
E Avg Limit C(dBul/m)
o 1 OSSOSO SOOIt SUUOUOOPUSURRSSOO0 SOUOOOOTOOSSSSSOoOPOOOUSOS SO0OOUSUUUUNRNNOS [SOUUUUUUUU SUUUUUUUOOUUO: SOTSUSSSSSON SOPOOSPOOS SOCSRSINS SOVSOSSSOOOO e
L T T Y &
= It
4 o
o R S PR Py P e
S
1 1 18
Freguency (GHz)
[Renge (arz) REWUBU Ref/Ritn Dot g hode Seoep Pls  Fupslfods Foailion Fonge (EHz) REA/1BU Raf/Btin Dot fivg ode Sworp Fis  Foglfode Fosition
FCC PartiSC 2 4GHz RSE.TST 368915 29 Dec 2815

VERTICAL
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

Radiated Emissions

Marker Frequency Meter Det AF 79834 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
1 *4.957158 35.62 PK2 34.2 -23.2 46.62 - - 74 -27.38 47 116 H
*4.954384 24.15 MAv1 34.2 -23.1 35.25 54 -18.75 - - 47 116 H
2 *7.423097 33.57 PK2 35.7 -19.6 49.67 - - 74 -24.33 336 112 H
*7.421778 21.93 MAv1 35.7 -19.6 38.03 54 -15.97 - - 336 112 H
3 *11.472343 29.87 PK2 38.5 -15.6 52.77 - - 74 -21.23 330 103 H
*11.471472 177 MAv1 38.5 -15.6 40.6 54 -134 - - 330 103 H
4 *4.909623 35.37 PK2 34.1 -23.9 45.57 - - 74 -28.43 209 388 \
*4.908612 23.63 MAv1 34.1 -24 33.73 54 -20.27 - - 209 388 \
5 *7.517789 32.78 PK2 35.7 -20 48.48 - - 74 -25.52 272 120 \
*7.519259 20.95 MAv1 35.7 -20 36.65 54 -17.35 - - 272 120 \
6 *12.110592 29.16 PK2 39.1 -16.3 51.96 - - 74 -22.04 167 105 \
*12.109753 17.49 MAv1 39.1 -16.3 40.29 54 -13.71 - - 167 105 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VNS55

HIGH CHANNEL RESULTS

! |5LJL Fremont — Chomber L 2022 Apr 5 14:18: 84
Radiated Emissions 3-Meters
Project Number: 14262581
S Client:Energaus
Config:EUT+Support Equipment
Made:Zighee_2488
T Tested by 28756 Cl
85
o Peak Limit (dBul/m)
5 75
=
e B S
-
= n . . Y ;
Z fug Limit C(dBul/m)
Z
|
1 1 18
Freguency (GHz)
R T L D - N - R S TR L
FCC Part!1SC 2.4GHz RSE.TST 38315 29 Dec 2815
! |5LJL Fremont — Chomber L 2022 Apr 5 14:18: 84
Radiated Emissions 3-Meters
Project Number: 14262581
S Client:Energaus
Config:EUT+Support Equipment
Made:Zighee_2488
T Tested by 28756 Cl
L O O O OO (OO S SO SOt S SO
~ mit CdBul )
5 75
=
e B
-
3 fvg Limit (dBuU/m)
g oo
,,,,,,,,,,,,,,, 6
45 2
o]
4 g
35k 0
S
1 ' ' ' L] 18
Freguency (GHz)
[Renge (arz) REWUBU Ref/Ritn Dot g hode Seoep Pls  Fupslfods Foailion Fonge (EHz) REA/1BU Raf/Btin Dot fivg ode Sworp Fis  Foglfode Fosition
FCC Part!1SC 2.4GHz RSE.TST 38315 29 Dec 2815

VERTICAL
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

RADIATED EMISSIONS

Marker Frequency Meter Det AF 79834 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *5.004515 35.94 PK2 34.2 -24.1 46.04 - - 74 -27.96 163 102 H
*5.003372 24.59 MAv1 34.2 -24 34.79 54 -19.21 - - 163 102 H
2 *9.385589 30.17 PK2 36.5 -16.8 49.87 - - 74 -24.13 128 105 H
*9.382176 19.03 MAv1 36.5 -16.8 38.73 54 -15.27 - - 128 105 H
3 *12.093135 28.9 PK2 39.1 -16.3 51.7 - - 74 -22.3 123 140 H
*12.095109 17.74 MAv1 39.1 -16.3 40.54 54 -13.46 - - 123 140 H
4 * 4.614907 35.99 PK2 34 -25.1 44.89 - - 74 -29.11 183 324 \
*4.615654 24.27 MAv1 34 -25.1 33.17 54 -20.83 - - 183 324 \
5 * 7.468639 30.42 PK2 35.7 -19.9 46.22 - - 74 -27.78 62 105 \
*7.470514 19.15 MAv1 35.7 -19.9 34.95 54 -19.05 - - 62 105 \
6 *12.36074 29.61 PK2 39.2 -16.1 52.71 - - 74 -21.29 101 146 \
*12.360085 18.43 MAv1 39.2 -16.1 41.53 54 -12.47 - - 101 146 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

10.3.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

1 "IZU_ Fremant - Chomber K 7 B89:54: 31
.l
RF Emissions
Project Number: 14262581
e ( rEnergous
EUT+5uppart Equipment
Mode:Zigbee_lorst Cose
9B Tested by:2B756 CU
78 eak Limit (cBuld/m
- ——
I 5Ak e
o —‘_“‘—-—-_k_ x
- \‘R—“_ —
=z 3B Y Bl T
-~ ‘_‘____
>
3 —-“—-1___1‘
8 18
— q )
-1
5 2 i i
TH 34
Freguency (MHz)
[Farnge (1) [ e 7BeLn Fis  Bmpofiode  Fosition ange () FEMAER Ref/Ritn Dt fog Fode E= Fis Eopafbde Fosition
1200015 160-3c8)/309 91/7 Tek M Fhidzgs !
2:.15-.49 16k(-3a8)/ 3 9T/ ok H B-Efdens 7:1-1.785 1k(-3d8)/3 98 PERK ooz Bk K B-Jhiegs
3:.49-1 1638/ e @ 16k HAXH 8-3Ehden; :1.785-30 Ieki-368)/38 9776 PEFK - Baec M 8- Johiegs
CC 15.209 Below 3BMHz TST jmd163 & Oct 2620
Marker Frequency Meter Det Loop Amp/Chbl Dist Corrected Peak Margin Avg Limit Margin Peak Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (d8) (dBuV/m) (dB) Limit (dB) (dBuV/m) (dB) (Degs)
(dBuv) (E ACF) 300m (dBuV/m) (dBuV/m (dBuV/m)
1 10093 8.98 P 61 -30.6 -80 -40.62 68.26 -108.88 48.26 -88.88 - - N - 0-360
2 2849 14.21 P 56.2 322 -80 -41.79 - - - - 38.52 -80.31 18.52 -60.31 0-360
) 10255 194 P 58.4 32 80 5554 59.44 -114.98 39.44 -94.98 - - - - 0-360
5 2174 14.43 P 56.3 322 80 -41.47 - - - - 40.87 82.34 20.87 62.34 0-360
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)
(dBuv) (dBuV/m)
3 .6789 15.4¢ Pl 56. 1 -40 -42 30.98 314 0-360
6 7409 13.4¢ P 56.. 1 -40 -2.41 30.22 -32.6 0-360
7 1.1708 19.8 P 45. 1 -40 -6.47 26.26 -32.7 0-360
8 6.9188 16.6 Pl 34. 8 -40 -20.33 29.5 49.8: 0-360
9 117 19.28 P 45. 1 -40 -7.02 26.26 33.2f 0-360
10 6.0301 18.27 Pl 35. 9 -40 -18.43 29.5 47.9: 0-360

Pk - Peak detector
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VNS55

10.4. WORST CASE BELOW 1 GHZ

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

gsUL Fremont - Chamber K 2822 Ppr 7 B9:28:58
' i i ; i |Radioted Emissions — 3 Meters
g5 Project Number: 14262581
Client:Ermergous
Config:EUT+Support Equipment
Mode: Zigbee lorst Case
75 Tested by:28756 CU
T S e
N i
% 55 i
= i "
CE UV RO SOSVRPRS SUNRNS SO SN, SIS SO e — — R
B
J
a
3
5
38 T 1eB " 1ope
Frequency (MHz)
Renga (WHz) RBU/EL Ref/fktn Dot fvg Hode Suesp Pis  #SepaMode Position Rence (NHz) FBUUBK Ref/fitn  Dat vy Mode Sweap Pls  SperNode  Position
I‘EE:EEIII 128k (-6dB) /1M 97/18 PEAK - 1The/Mz 4308 MIXH B-368degs H J‘2§-IEBZ 128 (-6dB) /1M 97/10 PEAK - Bltee/ Mz 5000 n&n B-0dege H
FCC Parti5C 38-1808MHz T5T 38915 15 Jul 2814
gsUL Frement - Chamber K 2022 Apr 7 B9:28:58
| | i i|Radiated Emissions - 3 Meters
g5 Project Number: 14262581
Client:Ermergous
Config:EUT+Support Equipment
Mode: Zigbee lorst Case
75 Tested by:28756 CU
T S e
N i
% 55 : !
- B i ’_
L.P i
G A5 PR TR OB A f
3 il A ": :
—
@ 3 LTl h’y .
R i '""‘h"f"h'“f"‘. f"
h
W
; ; NM
250
= e
5
38 T 1eB " 1ope
Frequency (MHz)
Renge (WHz) ?EU/\B-I Ref/ttn Dot fvg Hode Susp Pts  #Sepa/Mode Position Rence ENHz] FBUUBK Ref/fitn  Dat vy Mode Euueep_ Pis  SpesNode  Position
FCC Parti5C 38-1808MHz T5T 38915 15 Jul 2814

VERTICAL
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

Below 1GHz Data

Marker Frequency Meter Det 82258 ACF (dB) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 36.7167 38.33 Pk 22.7 -31.5 29.53 40 -10.47 0-360 393 H
2 *122.249 42.69 Pk 20.2 -30.7 32.19 43.52 -11.33 0-360 295 H
3 30.0061 41.99 Qp 27.9 -31.5 38.39 40 -1.61 169 126 \
4 105.733 38.38 Pk 18.1 -30.9 25.58 43.52 -17.94 0-360 101 \
5 673.662 30.91 Pk 26.3 -28.3 28.91 46.02 -17.11 0-360 101 H
6 878.188 31.51 Pk 28.4 -27.2 32.71 46.02 -13.31 0-360 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

10.5.

WORST CASE 18-26 GHZ

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

WQCUL EMC 2822 Apr 7 18:28:16
RF Emissions
a5 Order Number: 14262581
Client Energous
ConfigurationEUT+Support Equipment
- Mode: Zighes 18-26
= Tested by / SN: 28750 Cl
= 75 Peck Limit (dBul/m)
©
©
©  BS
)
=
5 55 Averoge Limit dBul/m
>
- 1
g q
5
T 45 =)
=
>
@
2 35w
o5
15
| BaBD 26b88
Frequency (MH=z)
Range i) REW/VEN Ref/fitn Dot fvg Mode Sueep M faups/fode  Label Fange (Hiz) REWVE Rei/ftin  Dat Avg Hode Sueep Fis  fomperfiade  Label
1:18-26 TH-3B)/M 8972 PERK - 3ZreeclAuto) GAAI  MAXH Vertical
18-266Hz Test l-meter.tst jwd4323 5 Jon 2822
19,:LJL EMC 2822 Apr 7 18:28:16
RF Emissions
95 Order Number: 14262501
Client Energous
Configurotion: EUT+Support Equipment
- Mode: Zighes_18-20
8 Tested by / SN:28756 CU
& Peak Limit CdBul/m)
e eo imi ul/m
©
2 B5
c
G
N
i 55 Average Limit dBul/m
5]
T
5 S
2 45 4 3
)
3 3
=5
5
1 8888 26880
Freguency (MHz)
Forge (MHD) [ Rei/fttn  Dst fvg fode Sueep Fia  #oupsifiads  Label Fange () REWUB Ref/ftin  Det g fode Sueep Fls  #Swpa/fiode  Labal
18-266Hz Test l-meter tst jv4323 5 Jan 20822

VERTICAL
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

18 - 26GHz DATA

Marker Frequency Meter Det AF 81139 Amp/Cbl Dist Corr Corrected Peak Limit PK Margin Average Margin
(MHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) Limit (dB)
(dBuV) (dBuVolts) dBuV/m
1 19835.897 80.42 Pk 33.6 -57.1 -9.5 47.42 74 -26.58 54 -6.58
19835.897 75.19 RMS 33.6 -57.1 -9.5 42.19 - - 54 -11.81
2 22324.445 75.87 Pk 34.3 -57.8 -9.5 42.87 74 -31.13 54 -11.13
3 23943.112 70.51 Pk 345 -56.8 -9.5 38.71 74 -35.29 54 -15.29
4 19836.445 76.9 Pk 33.6 -57.1 -9.5 43.9 74 -30.1 54 -10.1
5 22315.556 79.3 Pk 34.3 -57.8 -9.5 46.3 74 -27.7 54 -7.7
6 24733.334 69.08 Pk 34.9 -55.4 -9.5 39.08 74 -34.92 54 -14.92

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14262501-E3V2 DATE: 5/4/2022
FCC ID: 2ADNG-VN55 IC: 23686-VN55

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
. Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 5610 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 14262501-E3V2
FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

LINE 1 RESULTS

Im),\L Fremont, CA CE Room 2822 Apr 7 11:81:45
20
Conducted RFI Uoltage
Praject: 14262501
186 C172nt Mame: Ensrgaus
EUT Config:EUT+Support Equipment
_ Test Uslt/Freq:Zigbee_128U/EEH=
92 Test By:28756 CU
78 0 S S 0 0 S S R s S i S S
- B4 .
% \_ﬁ\ T —
a 50 T
3 It 3 :
9
VAT Al st
18 .
ST A e A
=]
15 1 18 38
Freguency (MHz)
Renge (MHz) REW Ref/itin  Det/fwg Hode Ep Pts  #Sups/Made  Lobel . -F\.u,= (MHz) RBW Fef/atin  Det/Avg Hode Suesp Pts  #5ups/Mode  Lokel
1153 -5 a2/ pica Bk 133k IARIT ireL1
FCC1S CE Closs B 158kHz-38NHz Stepping LISN 175765.T5T vnd4418 17 Feb 2822 Rev 9.5 B7 Jul 2824
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det 175765 C1&C3 TekBox Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L1 cable Limiter Reading Class B QP (dB) Class B Avg argin
(dBuv) TBFL1 dBuv (dB)
Model 207
2 .186 7.65 Ca 1 0 9.4 17.15 - - 54.21 -37.06
4 .2805 6.96 Ca 0 0 9.3 16.26 - - 50.8 -34.54
6 .50325 11.28 Ca 0 0 9.3 20.58 - - 46 -25.42
8 .93975 3.81 Ca 0 A 9.3 13.21 - - 46 -32.79
10 1.347 1.53 Ca 0 A1 9.3 10.93 - - 46 -35.07
12 6.135 12.02 Ca 0 A 9.3 21.42 - - 50 -28.58
1 .18375 26.7 Qp 1 0 9.4 36.2 64.31 -28.11 - -
3 .2805 25.84 Qp 0 0 9.3 35.14 60.8 -25.66 -
5 .50325 26.14 Qp 0 0 9.3 35.44 56 -20.56 -
7 .94875 20.92 Qp 0 A1 9.3 30.32 56 -25.68 -
9 1.347 18.63 Qp 0 A 9.3 28.03 56 -27.97 -
11 6.16875 23.64 Qp 0 A 9.3 33.04 60 -26.96 -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14262501-E3V2

FCC ID: 2ADNG-VN55

DATE: 5/4/2022
IC: 23686-VN55

LINE 2 RESULTS

I'\"”_‘L Fremont, CA CE Room 2822 Apr 7 11.a1:45
26
Conducted RFT Ualtage
Project: 142625681
186 Cl ot Name | Energous
EUT Config:EUT+Support Equipment
N Test Uolt/Freq:Zigbee_128U/E8H=z
92 Test By:28756 CU
78 0 S S 0 0 S S R s S i S S
o a4 — s
i} T —
= T——
3 5@ ‘ i
E 3 5 17
B oy 2 > 2 . L
£ ) =] y:
14 & 28 . W, /7
22 o [a) 2_]. v, _— r4
- S
5]
=]
15 1 18 38
Frequency (MHz)
Renge (HHz) ] ReffAtin  Del/fug Mode Pls  #upsifade  Lotel Ronge CMHz) Rl Ref/Alin  Del/fvy Hode Gue=p s PupsiMods  Lokel
FCCIS CE Class B 158kHz-33MHz Stepping LISN 175755, T5T vndd418 17 Feb 2822 Rev 9.5 B7 Jul 2820
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det 175765 C2&C3 TekBox Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L2 cable Limiter Reading Class B QP (dB) Class B Avg argin
(dBuv) TBFL1 dBuv (dB)
Model 207
14 .18375 15.68 Ca .1 0 9.4 25.18 - - 54.31 -29.13
16 .285 18.92 Ca 0 0 9.3 28.22 - - 50.67 -22.45
18 .5055 22.71 Ca 0 0 9.3 32.01 - - 46 -13.99
20 .942 14.97 Ca 0 A 9.3 24.37 - - 46 -21.63
22 3.89625 12.05 Ca 0 A 9.3 21.45 - - 46 -24.55
24 5.8695 15.83 Ca 0 A1 9.3 25.23 - - 50 -24.77
13 .18375 27.83 Qp 1 0 9.4 37.33 64.31 -26.98 - -
15 .27825 28.11 Qp 0 0 9.3 37.41 60.87 -23.46 -
17 .501 30.19 Qp 0 0 9.3 39.49 56 -16.51 -
19 .95775 22.88 Qp 0 A 9.3 32.28 56 -23.72 -
21 3.885 21.96 Qp 0 A1 9.3 31.36 56 -24.64 -
23 5.87175 26.48 Qp 0 A 9.3 35.88 60 -24.12 -

Qp - Quasi-Peak detector

Ca - CISPR average detection
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