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FCC ID: 2AHRJ-L01

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Willow Innovations, Inc.
1975 W. El Camino Real, Suite 306
Mountain View, CA 94040, U.S.A.

EUT DESCRIPTION: Breast Pump

MODEL: LO1

SERIAL NUMBER: PL7F1100002, PL7F1100010

DATE TESTED: JANUARY 25, 2021 — FEBRUARY 01, 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 NVLAP, NIST, any agency
of the Federal Government, or any agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
= 2
Frank Ibrahim Eric Yu
Staff Engineer Test Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

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

See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.

i 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) 6dB BW Complies None.

15.247 (b) (3) Output Power Complies None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) PSD Complies None.

15.247 (d) Conducted Spurious Emissions Complies None.

15.209, 15.205 Radiated Emissions Complies None.

15.207 AC Mains Conducted Emissions Complies None.
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

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,

and KDB 414788 D01 Radiated Test Site vO1rO1.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration

Building 1:

O | 47173 Benicia Street us0104 2324A 208313
Fremont, CA 94538, U.S.A
Building 2:

O | 47266 Benicia Street us0104 22541 208313
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd us0104 2324B 208313
Fremont, CA 94538, U.S.A
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

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 3.40dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.51 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)

36.5dBuV + 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: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a breast pump.

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 BLE -10.50 0.09

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the following antenna:

Antenna Type: Chip RF Antenna, 2.4 to 2.5 GHz
Antenna Gain: 1.5 dBi

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was SWP-1041

The test utility software used during testing was BLE View for iOS 8+
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

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,Z, it was
determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.

There are two modes: charging mode and battery mode. Battery mode was found as worst case
for radiated emission.

BLE was tested at a fixed data rate of 1 Mbps.
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer/Brand Model Serial Number FCCID
Laptop Dell Latitude E7240 |669000298NB001 Doc
AC/DC Adapter |Dell LPOOPM111 CN-OY4M8K-72438-32Q-5B21-A00 |Doc
AC/DC Adapter |Switching Power Supply [AO10A-050B NA Doc
/O CABLES

1/0O Cable List

Cable (Port # of identical |Connector |Cable Type Cable Remarks
No ports Type Length (m)
1 AC 1 AC Un-shielded [0.8 AC to laptop AC adapter
2 DC 1 DC Shielded 1.2 to Laptop
3 usB 1 usB Shielded 1 Laptop to EUT
4 Antenna |1 SMA Shielded 0.3 EUT to Analyzer
5 USB 1 USB Shielded 1.5 Aadpter to EUT
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

TEST SETUP- RF CONDUCTED TEST

The EUT was connected to the test laptop via USB cable. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum
Analyzer

EUT

Laptop

AC/DC Adapter

AC MAINS
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

TEST SETUP- RADIATED TEST

The EUT was operated by battery. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp :
i Radiated Test

$

; Spectrum Analyzer

&

EUT
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01
TEST SETUP- AC LINE CONDUCTED TEST

The EUT was connected Chime Kit, powered by a transformer. Test software exercised the
EUT.

SETUP DIAGRAM

EUT

AC Adapter

AC Mains
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Section 11.8.1

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

Output Power: ANSI C63.10 Section 11.9.1.3 (Method PKPM1 Peak-reading power meter)

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

PSD: ANSI C63.10 Section 11.10.2 (Method PKPSD)

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

Radiated emissions restricted frequency bands: ANSI C63.10 Section 11.12.1

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

Band-edge: ANSI C63.10 Section 11.13.3.4 (Trace averaging across ON and OFF times of the
EUT transmissions followed by duty cycle correction)

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

8. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Antenna, Passive Loop 30Hz - 1IMHz ELECTRO METRICS EM-6871 PRE0179465 07/27/2021
Antenna, Pass,s(')‘,’\‘jk'[;"p 100KHz - ELECTRO METRICS EM-6872 PRE0179467 | 07/27/2021
Amplifier, 9KHz to 1GHz, 32dB SONOMA
INSTRUMENT 310 175953 01/21/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 08/31/2021
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 | PRE0197319 05/04/2021
Antenna, Broadbs'f‘e“‘:'?yb“d’ S0MHz to SUNAR rf motion JB3 PRE0184052 | 11/19/2021
n SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 170647 12/29/2021
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ0179376 04/03/2021
Antenna Horn, 18 to 26GHz ARA SWH-28 T447 09/24/2021
High Frequency Amplifier Switch Box Agilent Technology 8449B PRE0183142 | 04/08/2021
Power Meter, P-series single channel | <eYsight T”fgh”c"og'es N1911A T1268 01/20/2022
Power Sensor, P-series, 50MHz to Keysight Technologies
18GHz, Wideband Inc N1921A T413 02/26/2021
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
L.ILS.N FCC INC. FCC LISN 50/250 24 01/20/2022
EMI TEST RECEIVER Rohde & Schwarz ESR T1436 02/20/2021
Transient Limiter COM-POWER LIT-930A PRE0129246 | 01/20/2022
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Rev 9.5, 30 Apr, 2020
Antenna Port Software UL UL RF AP2020.9.1
AC Line Conducted Software UL UL EMC Rev 9.5, 07 Jul 2020
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle [Correction Factor |Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.402 0.625 0.642 64.21% 1.92 2.491

DUTY CYCLE PLOTS

SENSE INT) ALIGH AUTO

04:32:18 PMFeb 01, 2021

#hvg Type: RMS

PNO: Fast —»— Trig: Free Run
IFGain:Low #Atten: 20 dB

TRACE[T 555 6

oerfP

Ref Offset 16 dB
10 dBidiv__ Ref 11.50 dBm
Log

Auto Tune|

150

CenterFreq
2.480000000 GHz|

-850

-1856

285

StartFreq

-85

2.480000000 GHz|

-4856

525

-68.5

Stop Freq

2.480000000 GHz|

785

Center 2.480000000 GHz
Res BW 8 MHz #VBW 50 MHz
[ oo o % —
1 N t 506.3 us 23.03 dBm
2 M t (A 401.5 us {A) 0.04 dB
3 A t (A 626.3 us (A) 009dB
4
5
6
7
8
9
10
"

STATUS!

Span 0 Hz

CF Step
8.000000 MHz|

JAuto Man

Freq Offset]
0 Hz|

DUTY CYCLE BLE
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel

Frequency
(MHz)

99% Bandwidth
(MH2z)

Low

2402

1.0369

Middle

2440

1.0358

High

2480

1.0356

(04:13:53 P Fob 01, 2021 a T JRIATD 04:23:11 PMFab 01,2020
100D GHz. Radio Std: N quency enter Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: N Frequency
AvglHold: 100100 == Trig:Fras Run AvglHold: 1001100
Radio Device: BTS FGainLow  SAften: 30 dB Radio Device: BTS
Ref Offset 1.5 dB Ref Dffset 1.5 dB
0 dBidiv Ref 20.00 dBm 10 dBid Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.402000000 GHz| 2.440000000 GHz|
Center 2.402 GHz Span 3 MHz| CF Step Center 2.44 GHz ‘Span 3 MHz CF Step
#Res BW 16 kHz #VBW 47 kHz #Sweep 100 ms 300,000 kHz) #Res BW 16 kHz #VBW 51 kHz #Sweep 100 ms 300,000 kHz
lauto Man N N lauto Man
Occupied Bandwidth Total Power -18.3 dBm Occupied Bandwidth Total Power -17.9.dBm
1.0369 MHz rreqomen] 1.0358 MHz Freqoest
Transmit Freq Error 47.324 kHz OBW Power 98.00 % 0Hz Transmit Freq Error 47.834 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.094 MHz x dB -26.00 dB x dB Bandwidth 1.092 MHz x dB -26.00 dB
Stans s
e N 13, 104:27.30 FMrab 01, 2021
Center Freq: 2 480000000 GHz Radle Std: Frequency
ig: AvglHold: 1001100
“FGainLow  BAtien:30 dB Radio Device: BTS
Ref Offset 1.6 dB
0 dBidl Ref 20.00 dBm
Log
Center Freq|
2480000000 GHz|
Center 248 GHz Span 3 MHz| CF Step,
#Res BW 16 kHz #VBW 47 kHz #Sweep 100 ms| 500 000 kH
lauta Man|
Occupied Bandwidth Total Power -18.2 dBm —
1.0356 MHz Freqoren
Transmit Freq Error 48.045 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.092 MHz x dB -26.00 dB
wsc amamus
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

9.3. 6 dB BANDWIDTH

LIMITS
FCC §15.247 (a) (2)

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

Page 19 of 49

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: 13413797-E1V1

FCC ID: 2AHRJ-L01

DATE: 6/3/2021

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MHz)
Low 2402 0.6510 0.5

Middle

2440

0.6480

0.5

High

2480

0.6570

0.5

L i a
enter Freq 2.402000000 GHz ]
PHO: Wide -+ T
IFGain:Lowe  BArten: 40 4B

(G4 12:41 PhFot 00, 2021
#Avg Type: RMS e S
Avg|Held: 1001100

Agilent Spectrum Analyzer - AP;

quency

L a
enter Freq 2.440000000 GHz

#Avg Type: RMS Frequency

AvglHeld: 100/100

]
PHO: Wide — Trig: Free Run

Ref Offset 15 dB.
Ref 30.00 dBm

AMkr1 651 kHz
0.212 dB

#Asen: 40 45

IFGainLow

Auto Tune|
Ref Offset 15 dB
Ref 30.00 dBm

AMEKr1 648 kHz] Auto Tune
0.723 dB|

10 dB/div
Log

0 dBidiv
Log

Center Freq|
2.402000000 GHz|

StartFreq|
2400500000 GHz|

Stop Freq|
2.403500000 GHz|

CF Step
300,000 kHz|
|Auto Man)|

Freq Offset|
0 Hz|

Center 2.402000 GHz

[#Res BW 100 kHz #VBW 300 kHz

Span 3.000 MHz

Center Freq
2440000000 GHz|

StartFreq|
2438500000 GHz|

Stop Freq
2.441500000 GHz|

CF Step
‘300000 kHz|

lAuto Man|

Freq Offset|
0 Hz|

Center 2.440000 GHz

Sweep 1.533 ms (1001 pts)

#Res BW 100 kHz

Span 3.000 MHz.
Sweep 1.533 ms (1001 pts)

#VBW 300 kHz

s

STATS)

s

sTATUS,

LOW CHANNEL

MID CHANNEL

Agilont Spectrum Analyzor - AP2070,12.3,29435 TC,
L i o
enter Freq 2.480000000 GHz #avg Type: RMS Frequency
PHO: Wids —»- Trig: AvglHold: 100100
IFGainlow  RAtten: 40 dB
A 7] Auto Tune|
Ref Offset 15 4B AMIKr 657 kHa
19 gl Ref 30,00 dBm 0.079 dB|
Center Freq|
2.480000000 GHz|
StartFreq
2478500000 GHz|
Stop Freq
2.481500000 GHz|
)4 ¢ CF Step
i 300.000 kHz
lauto Man|
Freq Offset|
0 Hz|
Center 2.480000 GHz Span 3.000 MHz.
#Res BW 100 kHz #WVBW 300 kHz Sweep 1.533 ms (1001 pts),
s s
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REPORT NO: 13413797-E1V1

FCC ID: 2AHRJ-L01

DATE: 6/3/2021

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

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

RESULTS
Tested By: 29435 TC
Date: 2/1/2021
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 -10.73 30 -40.730
Middle 2440 -10.50 30 -40.500
High 2480 -10.84 30 -40.840
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REPORT NO: 13413797-E1V1

FCC ID: 2AHRJ-L01

DATE: 6/3/2021

9.5.

LIMITS

None; for reporting purposes only.

RESULTS

AVERAGE POWER

Tested By: 29435 TC
Date: 2/1/2021
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 -26.62
Middle 2440 -26.30
High 2480 -26.42
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

RESULTS

Channel | Frequency

(MH2z)

Limit
(dBm/3kHz)

PSD
(dBm/3kHz)

Margin
(dB)

Low 2402

-24.74 8

-32.74

Middle 2440

-24.59 8

-32.59

High 2480

-24.71 8

-32.71

v . : e n prTrD .
Ref Lovel 11,50 dBm I hvg Type: S Ampitude I #Avg Typs: S S oy Ampitude
PHO: Wide —»— Trig: AvglHold: 1001100 BHG: Wide —»— Trig: Free Run AvglHeld: 100/100 e
IFGaimLove  SAtten: 20 4B RefLevell WFGainlow  #Aten: 20 4B < RefLevel
Mkr1 2.402 044 GHz 1150 dBm Mkr1 2.440 046 GHz] 1150 dBm
Ref Offset 1.5 dB. b Ref Offset 15 0B -
1R/ Ref 11,50 dBm -24.744 dBm aasie  Ref 11,50 dBm -24.589 dBm|
(28 ek
Attenuation Attenuation
120 ¢B] o8]
Scale/Div| Scale/Div|
10d8 10 dB|
Scale Type Scale Type|
jLog Lin| lLog Lin|
I
More)| More|
Center 2402000 GHz Span 2.000 MHz 1or2 Center 2.440000 GHz Span 2.000 MHz Ter2
#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 67.80 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
: Tane e

Frequency

#Avg Type: RMS
AvglHeld: 100/100

Ref Offset 15 dB

%Etrw'rig Ref 11.50 dBm

MKr1 2.480 046 GHZ Auto Tune

-24.713 dBm|

Center Freq|
2.480000000 GHz|

StartFreq
2.479000000 GHz|

Stop Freq
2.481000000 GHz

CF Step
200.000 kHz|
Man|

Freq Offset|
O Hz|

ICenter 2.480000 GHz
#Res BW 3.0 kHz

‘Span 2.000 MHz|
Sweep 67.80 ms (1001 pts)

#VBW 9.1 kHz

HIGH CHANNEL
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement; therefore the required
attenuation is 20 dB.
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

RESULTS

Agilent Spectrum Analyzer - A 79435 7C,
L 2 == AR
input Mech Affen 20°d - #ivg Type: Attenuation z #avg Typ Frequency
NG Wida —— Trig: Free Run AvglHold: 100100 HO: Fast == Trig: Frae Run AvglHold: 1010
IFGainLow n: 20 48 Mech Atten IFGainiLow 3 AutoT
T I = = 20 dB| T e - to Tune
et Offset 15 0B WIKIT 2,402 06 GHz] [ ph et Oftset 1545 Mkrd 7.206 2 GHZ]
10 gocin__Ref 11.50 dBm -23.251 dBm 1o ey Ref 11.50 dBm -57.506 dBm
Center Freq
13.015000000 GHz|
StartFreq|
30.000000 MHz|
o @
) {y Stop Freq|
¥ 26000000000 GHz
Center 2.400000 GHz Span 10.00 MHz Start 30 MHz Stop 26.00 GHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
(urafvooeliaclscll s L L FUNCTON L PUCTIDN WIDTH L FUNCTION VALUE B | T I 1151 B 25 N S to Man)
N t 240208GHz 23261 dBm 1N T 24020GHz 23817 dBm
2 N 240000GHz 72210 dBm 2 N T 48040GHz 50281 dSm
3 N f 239507 GHz £59.420 dBm [Mech Atten Stepj 3N f 7206 0 GHz 57506 dBm Freq Offset|
: ban 1008} N f T2062GHz 57506 dBm oMz
6 8
T 7
H Max Mixer Lv| 2
10 -40.00 dBm| 10
1 - 1 ~
¢ » < »
wsc sTarus usc sTams
Agilent Spoctrum Analyzor -
T 3 i O S SLYRLAITO (2501 PR 0, i) U W SENSE ERETTT
#hvg Type: RMS e 55| Frequency enter Freq 13.015000000 GHz I WAvg Type: RMS Frequency
PHO: Wiis —» Trig: AvglHold: 1001100 TR Mo PHO: Fast e Trig: Free Run AvglHeld: 1010
IFGain:Lowe  BArten: 20 4B oerlP WFGainlow  #Aten: 20 4 oerlP
oot 1548 Wkr1 2.440 05 GHz|| ~ AuwtoTund o168 Tkd 9.760 3 GHz]|  AutoTume
10 dBidiv Ref 11.50 dBm -23.058 dBm ‘”“g‘“d” Ref 11.50 dBm _55.644 dBm
Center Freq| Center Freq
2.440000000 GHz| 13.015000000 GHz|
G
Start Freq| StartFreq
‘ 2.435000000 GHz| T 30.000000 MHz |
ool ¥
Stop Freq| '_ | Stop Freq
2.445000000 GHz| . 26 000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
lAuto Man ito Man
(urrlHobElTREESCLL L L FUNCTION L PURETONMADTH FUNCTION Ve B
TN T 24400GHz  -23.100dBm
2 N T 49800GHz 58934 dBm
Freq Offset| 3N f 73200 GHz £0.769 dBm Freq Offset|
oMzl N f 97603GHz 55844 dBm oH
) 5
&
7
8
9
Center 2440000 GHz Span 10.00 MHz ® n
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) < >
wsc STArs usc Tamus

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

2483600000 GHz|

|
v i3 ) Foeam : _-—
2.483500000 GHz #avg Type: Frequency 0000 GHz T hvg Type: Frequency
WO: Wide -»- 1rig:Free Run Avg|Hold: 100100 PHO: Fas —»- Trig: Free Run AvglHeld: 1010
IFGaimlow  BAen: 20 4B IFGainlow ~ #Asen: 20 4B

et Offset 15 0B MKr1 2.480 06 GHZ] Auto Tune et OPeet 1548 TMkrd 4,960 4 GHZ AutoTune

10¢eid_Ref 1150 dBm -23.262 dBm [0dEidy__Ref 11.50 dBm -58.683 dBm|

og g

Center Freq| Center Freq|

13.015000000 GHz|

Stans

3

Start Freq| StartFreq
2.4TBS00000 GHz| 30.000000 MHz
& ) StopFreq| Stop Freq|
| 2.4BB500000 GHz| 26.000000000 GHz|
Center 2.483500 GHz Span 10.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pis] 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
In_--_——-_-— = [ute Man | I O O 5 S T M ST |22 Man
N f 248006 GHz -23262 dBm 1 N f 24800 GHz 23286 dBm
2 N 1 2487 70 GHz 69662 dBm 2 N f 4960 0 GHz 68861 dBm
3N f 2.483 50 GHz. 73031 dBm. Freq Offset] 3N T 74400 GHz 61.309 dBm Freq Offset|
H oHz -5 N T 49604 CHz 58683 dBm oH
3 6
7 7
& 8
9 9
10 10
1 v 11 v
€ »

ganus)

5

OUT-OF-BAND HIGH CHANNE

HIGH CHANNEL BANDEDGE

L
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

10. RADIATED TEST RESULTS
10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (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
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

10.2. TRANSMITTER ABOVE 1 GHz (BLE 1 Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL Fremont - Chamber K

2821 Jon 25 18:28:52

Peak Lim|t (cBuU/m)

125
Restricted Bandedge
Project Number:!3668858
L Client:Uillow Pump
Config:EUT filore
Mode :BLE TX mode, Low Ch 2482MHz
1 BSt-- Tested by:29435 TC
L R S
L 0 O 0000 00 OSSO OO OUO OSSO0 S OOOT OSSO SOOI SO

CdBul/m)

T8 5MHz/

2. 31 2. 415
Frequency (GHz)
enge (GFz) FEU/UEN Ref/fitn  Del/fug Hooe Susep Fis ¥wpsitode Fosition Fange (Ghe) FEIVEN Ref/Attn  Det/fvg Fods Pt Fupa/liode  FPosition
23R4S MGG NOAI8 FER/Pur AvgRND)  Sesecthc) 91 HAH Woegs ZTca H | ZZI2A5  INCEBIN (G AERFr gMS)  Sesc(utc) OB IBIIAS 27 degs 207 cn
Low CH BE - H.T5T 38915 28 Dec 2815 Rev 9.5 3@ Apr 2826
Marker Frequency Meter Det AF T863 (dB/m) Amp/CbI/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuVim) PK Margin Azimuth Height Polarity
e Reading Reading @) ©8) (©Oegs) em)
(dBuVv) (dBuVim)
1 * 2.38999 5112 Pk 32. 35 0 52 74 -25.48 7 22
2 *2.3784 53.98 Pk 32. 351 0 28 - - 74 -22.72 7 22
3 * 2.38999 40.9 RMS 32. 35 1.92 .22 54 1378 - - 7 22
4 * 2.35145 42.14 RMS 32. 35.2 1.92 26 54 1274 7 22

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

VERTICAL RESULT

12,‘_UL Fremont - Chamker K 2821 Jon 25 18:43:31
Restricted Bandedge
115 : : : : Project Number:!3668858
""" T Client:Willow Fump
| i ] | Config:EUT Alone
: : : : Mode :BLE TX mode, Low Ch 2482MHz
185} : : Tested by 29435 TC
L R S
[ -eeeeeeee s msses et s s et s
= ~ i
3 Peak mlt (dBul/m
s SRt B —
0
il
™
1 O O OO 00 OSSO SO UESU OSSNSO SSSOOOOTN USROS SOUSRROOSRN N SO SO
| fveroge Limit (dBuUim
55
! 5 | /
il Ty i il ik ey U P A by A e _ul Mk PATPRIINY- R D ol ol LFITRRTTTNETREAPA AL
O S0 S O SO S SN OSSO SSSSOUEORSRSS RSOOSR SRS S USROS
4 Z
o 3
o
e 8
2. 31 18.5MH=/ 2.415
Frequency (GHz)
fange (GHz] FBULEN Ref/Mttn  Del/ivg Mook Sumep Pte  Fps/tode FPoaition Ranga (GHz) FEUVE Ref/fittn  Dat/fvg Mods Susep Pts Fups/fiode FPosition
Low CH BE - U.TST 38915 28 Dec 26815 Rev 5.5 3@ Apr 2026
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
GHz) Reading Reading @8) ) (©Oegs) em)
(dBuVv) (dBuV/m)
1 *2.38099 1.58 Pk 32. 35 0 .98 - - 74 25.02 V.
2 *2.33661 4.09 Pk 32. 35.2 0 .09 - B 74 22.91 V.
3 *2.38099 0.73 RMS 32. 35 192 .05 54 1395 - - V.
4 *2.37109 2.03 RMS 32. 35.1 1.92 25 54 “12.75 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont - Chamber K 2021 Jan 25 14:48:32
| i | | Restricted Bondedge

115 ! : ] ; Project Number: 13668858
""" i i T j Client:Uillow Pump
; i ] ; Config:EUT Alone
: H ] ! Mode BLE TX mode, High Ch 2488MHz
1 A5} fromssemssssm e i Tested by 29435 TC

e

G5 : e
85 i
g E ¢
i Feao i 1
= - "t
5 750 ] R S ———
Jus] /
T
2

a5 )
R .
e " all, e ¥ ¥ O,
bbb - : lan - P oo e 4 iy “
350
2.46 18. 3MHz/ 2.563
Freguency (GHz)
Fange (6] FEUARK Ref it Del/fug Mooe Sueep Fle Toupsitode Fomition Fange (Glt) FEFUEN Ref/Attn Dot/ Fods Saeep Pis  Fups/liode FPosition
1246256 MR IG1D P RN SeecChio) 98T KA By Bl | 22.652% MCGE)N AR AR AgRE)  Oesectuto) W91 IBITAIS 25 degs H
High CH BE- H.TST 38915 28 Dec 2815 Rev 9.5 30 fpr 2626
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuVim) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) {em)
(dBuV) (dBuVim)
* 2.48351 50,97 Pk 325 34, 0 48.87 - - 74 2513 25 255
2.54486 53.04 Pk 32.7 -34. 0 5134 - - 74 ~22.66 25 255
2.48351 40.38 RMS 325 34, 1.92 40.2 54 138 - - 25 255
2.51614 41 RMS 32.7 34, 1.92 41,57 54 1243 - - 25 255

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

VERTICAL RESULT

12,‘_UL Fremont - Chamker K 2821 Jon 25 15:02:82
Restricted Bandedge
15 Project Number:!3668858
""""""" Client:Uillow Pump
Config:EUT Alone
Mode :BLE TX mode, High Ch 2488MHz
185} Tested by:29435 TC
L e R S
B rrrsveerssssseeeees e sssssee s s s e s
E
3 Pea £ od
L [ AU STt st
il
3
o
B3 beeeeemeneeeeeeeeeeeeeeeenpesceceeseesesssssssssodimnei b eseeefesssassecessasaa e et e L e oL et e
Averoge Limit (dBul/m
55| Eh ‘
55 : ; : : ;
I ; Q ; . ; ; H
P e AT WWWMWMMWWM'MM
A5|..... i ; fenmerenssecmmmennassesas ; ; i e enmnemengemmmemmen s aedhecees e sanmeee
[ 3 4
a L,
35 S S St S S S NS SRS SRR
2. 46 18, 3MH=z/ 2. 563
Frequency (GHz)
Fenge (6Hz) FEABK Ref/tin  Det/fng Mook Sumez Fix  Vape/fode Fozition Rangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #apaificde Fosition
High CH BE - U_TST 38915 28 Dec 2815 Rev 9.5 38 fpr 2626
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) {em)
(dBuVv) (dBuV/m)
1 * 248351 50 Pk 325 34, 0 479 74 261 326 44 v
2 *2.4972 53.58 Pk 32.6 34, 0 5158 - - 74 2242 326 44 v
3 *2.48351 4031 RMS 325 - 1.92 40.13 54 1387 - 5 326 44 v
4 2.54774 4116 RMS 32.7 1.92 4138 54 1262 326 44 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WrLIL Fremont - Chomber K 2821 Jon 25 18:53:81
‘ Radiated Emissions 3-Meters
Project Number: 13668858
12 06 S S £t i 10w Punp
Config:EUT Alane
Mode :BLE TX mode, Low Ch 2482MHz
95 | Tested by: 29435 TC
o
Peak Limit C(dBul |
75 Q.
E
>
e . & M & i - - D ., i i, i i B
o
o
[ Bvg Limit (dBull/m)
55} - . I
b 4
a
45
| e
Vo ¥ouebibiariek sl
ity Wi
251
1 18 18
Frequency (GHz)
TR R T MR e e B R St | SEB T MCLEVE e MR g | o) B R b 0
FCC Poart15C 2. 46Hz RSE TST 38915 15 Jun 2618 Rev 9.5 38 fpr 2826

HORIZONTAL

| WrLIL Fremont - Chomber K 2821 Jon 25 10:53:01
‘ Rodiated Emissions 3-Meters
Project Numkber:13668858
12 06 S S £t i 10w Punp
Config:EUT Alane
Mode:BLE TX mode, Low Ch 2482MHz
95 | Tested by: 29435 TC
]
z
Peak L dBul ?
75
E
>
e 3 & M . -l ., e itiiiBh B l&LA ies L T .- L b
@
o
- Bug Limit (aBul/m)
55} S e S
5
o 7
45 ; @ g
35
25|~
1 18 18
Frequency (GHz)
Renge (G2 FEANBH Ref/Rttn  Det/fvg Mods Suetp Pia  WswpaMode  Fosition TRerge (GH) PR Fef/fittn  Oet/wg Hode Suoep Ptz I5epaiiode Poaition
FCC Port|5C 2 4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 Apr 2828

VERTICAL
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBIFitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*4.80421 59.1 PK2 34.4 -40.8 0 52.7 - - 74 -21.3 201 231 H
*4.80411 52.81 MAv1 34.4 -40.8 1.92 48.33 54 -5.67 - - 201 231 H
7.20643 53.69 PK2 36 -38.6 0 51.09 - - - - 239 223 H
7.20614 45.82 MAv1 36 -38.6 1.92 45.14 - - - - 239 223 H
*12.00936 46.9 PK2 38.9 -35 0 50.8 - - 74 -23.2 224 183 H
*12.00962 34.84 MAv1 38.9 -35 1.92 40.66 54 -13.34 - - 224 183 H
*4.80398 58.93 PK2 34.4 -40.8 0 52.53 - - 74 -21.47 205 389 \
* 4.80408 53.02 MAv1 34.4 -40.8 1.92 48.54 54 -5.29 - - 205 389 \
7.20587 52.1 PK2 36 -38.6 0 49.5 - - - - 87 95 \
7.2061 43.83 MAv1 36 -38.6 1.92 43.15 - - - - 87 95 \
9.60718 48.17 PK2 36.8 -36.7 0 48.27 - - - - 204 165 \
9.60865 36.61 MAv1 36.8 -36.7 1.92 38.62 - - - - 204 165 \

* - 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: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

MID CHANNEL RESULTS

IWRUL Fremont - Chomber K 2021 Jan 25 11:45:28
Rodiated Emissions 3-Meters
Project Number: 13668858
183 |Client:Willow Pump
Config EUT Alone
Mode :BLE TX mode, Mid Ch 2448MHz
D e To ct o d By 29436 TC
85
Peok Limit (dBul/m |
75} i -
®
<
2 65
@
o
o Avg Limit CdBul/m) .
] o e
5 5
45} - - oo
" A
BSW i AN IR, i v
IR e
25| SR
1 18 8
Fregquency (GHz)
T b I R e e B R 6 B Wi B R e s B |
FCC PartI5C 2. 46Hz RSE TST 38915 15 Jun 2618 Rev 9.5 38 fApr 2824
IWRUL Fremont - Chomber K 2821 Jan 25 11:45:28
‘ Radiated Emissions 3-Meters
Project Number: 13668858
12 06 S S £t i 10w Punp
Config:EUT Alane
Mode :BLE TX mode, Mid Ch 2448MHz
95 | Tested by: 29435 TC
G| i
2
Peak Limit dBul ?
75
E
~
R L .. e i it i 6@ A i T, B iR L
o
o
o Gug Limit (aBuli/m)
1] — . ool
g
8
[m]
45 7
=]
35
251
1 18 18
Frequency (GHz)
Rergp (G2) FEMAEN Ref/fdin  Dot/itvg Mods Sueep Pis  WpaMode  Foaition TRerge (GH) FERL/ VB Fedffittn  Oot/fug Hede Suesp Fir pailode  Posidion
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBI/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*4.88383 62.96 PK2 34.3 -40.6 0 56.66 - - 74 -17.34 226 137 H
*4.88407 575 MAv1 34.3 -40.6 1.92 53.12 54 -.88 - - 226 137 H
*7.32678 45.27 PK2 36.1 -38.1 0 43.27 - - 74 -30.73 330 286 H
*7.32366 34.47 MAv1 36.1 -38.2 1.92 34.29 54 -19.71 - - 330 286 H
9.766 45.56 PK2 37 -36.8 0 45.76 - - 48 318 H
9.76933 34.04 MAv1 37 -36.7 1.92 36.26 - - - - 48 318 H
*4.88426 58.26 PK2 34.3 -40.6 0 51.96 - - 74 -22.04 38 340 \
*4.8841 52.36 MAv1 34.3 -40.6 1.92 49.92 54 -6.08 - - 38 340 \
*7.32564 52.08 PK2 36.1 -38.2 0 49.98 - - 74 -24.02 74 162 \
*7.32608 44.33 MAv1 36.1 -38.2 1.92 44.15 54 -9.68 - - 74 162 \
9.7682 47.7 PK2 37 -36.7 0 48 - - - - 188 161 \
9.76869 35.85 MAv1 37 -36.7 1.92 38.07 - - - - 188 161 \

* - 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: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

HIGH CHANNEL RESULTS

IW“UL Fremont - Chomber K 2821 Jon 25 13:55:15
Rodiated Emissions 3-Meters
Project Number: 13668858
183 |Client:Willow Pump
Config EUT Alone
Mode:BLE TX mode, High Ch 248BMHz
D e To ct o d By 29436 TC
85
Peck Limit (dBul/m
] S, .
®
<
2 65
@
o
o Avg Limit CdBul/m)
] O SN, FUSURRO: SORURR SRR SRS (SRS NS
9 5
4 q
451 ‘ 2
AL 2]
35\#“*#”’“~h“~“ﬂﬂﬂup'— L
L e i e
25|
1 18 8
Fregquency (GHz)
T b I R e e B R 6 B Wi B R e s B |
FCC PartI5C 2. 46Hz RSE TST 38915 15 Jun 2618 Rev 9.5 38 fApr 2824
IWRUL Fremont - Chomber K 2821 Jon 25 13:55:15
‘ Radiated Emissions 3-Meters
Project Number: 13668858
12 06 S S £t i 10w Punp
Config:EUT Alane
Mode:BLE TX mode, High Ch 248BMHz
95 | Tested by: 29435 TC
G| SR
2
Peak Limit dBul ?
75
E
~
R L O L i L B é- L &AL B e i
o
3 Bug Limit CoBull/m)
vg Limi 1B
o] E—— . M.E_"
! 8
45 2 3
35
251
1 18 18
Frequency (GHz)
Rergp (G2) FEMAEN Ref/fdin  Dot/itvg Mods Sueep Pis  WpaMode  Foaition TRerge (GH) FERL/ VB Fedffittn  Oot/fug Hede Suesp Fir pailode  Posidion
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

RADIATED EMISSIONS

Frequency Meter Det AF 7863 AmPpICBI/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*4.95986 62.29 PK2 34.3 -40.7 0 55.89 - - 74 -18.11 247 384 H
*4.96006 55.99 MAv1 34.3 -40.7 1.92 51.51 54 -2.49 - - 247 384 H
* 7.44085 50.48 PK2 36.1 -379 0 48.68 - - 74 -25.32 53 103 H
*7.44012 41.06 MAv1 36.1 -38 1.92 41.08 54 -12.92 - - 53 103 H

9.9193 50.7 PK2 37.1 -36.6 0 51.2 - - 307 99 H
9.91972 40.78 MAv1 37.1 -36.6 1.92 43.2 - - - - 307 99 H
*4.95989 63.51 PK2 34.3 -40.7 0 57.11 - - 74 -16.89 254 251 \
*4.96009 57.3 MAv1 34.3 -40.7 1.92 52.87 54 -1.13 - - 254 251 \
* 7.4407 50.34 PK2 36.1 -37.9 0 48.54 - - 74 -25.46 77 162 \
*7.44011 41.32 MAv1 36.1 -38 1.92 41.34 54 -12.66 - - 77 162 \
9.92107 50.98 PK2 37.1 -36.6 0 51.48 - - - - 156 298 \
9.91988 40.38 MAv1 37.1 -36.6 1.92 42.8 - - - - 156 298 \

* - 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: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

1ju“‘ Fremont — Chamber K 2821 Jan 26 15:14:52
- H
i |RF Emiz=zion=
- Froject Number : 13668858
114 ; lChient Wil low Pump
i |Canfig:EUT 2 Alone
=] Made: Operotion mode
5a | Tested by:29435 TC
7a Peak Limit C[dBulym)
581
3 o e == ST e
2 3 t
[i5]
T
18
-4
=384 |
1 |
WL |
-5 L, ) Lu it
NElEsdl A | 11 34
Frequency (MHz)
Fange Mz B Ref/ftin  Del/vg Mode Sueep Fls  #oups/Mode Fosilion Fange (Hiz) REW/VEU Ref/ALtn Det/fug Mode Sueen Pls ¥ps/Mode  Position
1508515 1BC-381/3® 577 FE/Fur Aug(RHS)  Bimsectiutod 16c  MAXH 0-Bedegs )
2:.15-.48 1Bk (-3 /3 B1/B PER/Fur Avg(RHS)  Brssa(fute) 2T MAKH 0-3ldegs | 7:1-1.765 1B(-3E)/ Bk TT/1B PEGPar vg(RHS)  dsec I6x  HOH B-368dege
3451 1ek(-3E)/ 3k B7/B FERK/Fur Avg(RHS)  Brsec(Aute) 16k MAKKH B-36ldegs | B:1.785-30 10(-3E)/Bh 5246 PERK/Fur Rug(RHS)  Bsec ] -36Bdes
FCC 15,289 Below 3BMHz. TST jn4163 & Oct 2828 Rev 9.5 38 Apr 2020

ANTENNA- THREE ORIENTATIONS
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

Below 30MHz Data

Marker Frequency Meter Det Loop Antenna (E ACF) Amp/Cbl (dB) Dist Corr 300m Corrected Peak Limit (dBuV/im) Margin Avg Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (dB) (Degs)
(dBuv) (dBuv/m)
1 23796 29.34 Pk 56.3 322 80 2656 20.09 ~66.65 20.09 ~46.65 0-360
4 24421 27.77 Pk 56.3 322 80 2813 39.86 ~67.99 19.86 ~47.99 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (E ACF) Amp/Cbl (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuv/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVv/m)
2 81182 27.83 Pk 56.3 322 ~40 11.93 29.43 175 0-360
3 86046 27.98 Pk 56.3 322 ~40 12.08 28.92 1684 0-360
5 81362 26.63 Pk 56.3 322 ~40 10.73 29.41 “18.68 0-360
6 86322 26.91 Pk 56.3 322 ~40 11.01 28.9 “17.89 0-360

Pk - Peak detector
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

10.4. WORST CASE BELOW 1 GHZ

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

gsUL_Fremont - Chamber J 2021 Feb | B9:43:14
‘ ‘ | | | {|Rodicted Emissions - 3 Meters
Project Number: 13413797
85 i ; i [ e “iClient Wil low Pump
i i | | | | [Config EUT 2 Alane
Mode:Battery mode, Marst case
S Tested by:259435 TC
65

55]

45 OPE il TdB ot w2

L .. ﬂ
25 H n |

ia i "

CdBull/m)
: —

36 1868 1888
Freguency (MHz2
Fors O [EHE Raf/dtin  Dat/hg Hods Snap Pls  Fapafade Fosilion Forgs 0¥ RE/UBY Raf/Altn  Det/fivg Mode Swesp Fla “Fomaiids Foaitior
1:38-280 1B M GT/8 PEAKAogPu—iden  ITBus/Mlz 4303 M B-36fidega H 3:30- 1660 120k ~54E)/1H ofarideo  DessMHiz OB WA

91/18 PEAH/L B-368degs H
FCC Port{5C 3@-1888MHz . TST 36915 15 Jul 2814 Rev 9.5 38 fApr 2826

HORIZONTAL

95UL Fremont - Chamber J 2821 Feb | B3:43:14
‘ ‘ | {|Rodicted Emissions - 3 Meters
Project Number: 13413737
85 Client:Willow Pump
Config EUT 2 Alare
Mode :Battery mods, larst case
= e T e Tested by:28435 TC
(1) (SRR SR S O SSUE: SEUPE SSN P SORSPTRRON: ST SO U S J—
55, E% -
- b epld
5 ER AR ’_
= 45 P i T B e i i
@
o
35
o OSSN OSSOSO SOUOOOOSOS SUOPR SOOOUOTR SUSSUOS OSSOSO OO SSRNSSSRS SOOI (OO SR, ' Y
g,
15 e G H ..... R AR ; ;
TR I AN L
O 0 O S L SO SO SR S
38 ' ] ' ' 18846
Freguency (MHz2
Forgs (W) R Raf/itin  Dat/ivg Hods Sonep Pla  Fapabade Fosition Forge () REWUB  Far/iin Detiig Mode Sesp  Pha Fopaiode Position
FCC Porti5C 38-180BMHz . TST 38315 15 Jul 26814 Rev 9.5 38 fpr 2626

VERTICAL
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

Below 1GHz Data

Marker Frequency Meter Det AF PRE0184052 Amp Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 307.3139 46.23 Pk 20 -29.9 36.33 46.02 -9.69 0-360 199 H
2 495.1384 38.97 Pk 23.8 -29.4 33.37 46.02 -12.65 0-360 299 H
3 546.8451 39.69 Pk 245 -29.3 34.89 46.02 -11.13 0-360 299 H
4 313.5148 56.97 Pk 20.3 -29.9 47.37 46.02 - 0-360 199 \%
313.3551 50.52 Qp 20.2 -29.9 40.82 46.02 5.2 327 142 \Y
5 471.3353 53.45 Pk 235 -29.4 47.55 46.02 - 0-360 98 \%
471.5544 30.9 Qp 23.6 -29.4 25.1 46.02 -20.92 54 108 \%
6 505.3397 54.29 Pk 23.8 -29.4 48.69 46.02 - 0-360 98 \%
505.5564 39.32 Qp 23.8 -29.4 33.72 46.02 -12.3 7 104 \%
7 525.7423 59.66 Pk 241 -29.3 54.46 46.02 - 0-360 98 \%
525.9461 36.08 Qp 241 -29.3 30.88 46.02 -15.14 190 100 \%
8 532.3432 55.92 Pk 24.3 -29.3 50.92 46.02 - 0-360 98 \Y
532.1715 36.31 Qp 24.3 -29.3 31.31 46.02 -14.71 64 109 \%
9 544.5448 54.83 Pk 245 -29.2 50.13 46.02 - 0-360 98 \4
544.3842 34.78 Qp 245 -29.2 30.08 46.02 -15.94 349 109 \4
10 570.7482 52.94 Pk 249 -29 48.84 46.02 - 0-360 98 \4
570.7621 28.66 Qp 249 -29 24.56 46.02 -21.46 275 110 \%

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

10.5. WORST CASE 18-26 GHZ

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

26.5

WQFUL EMC 2021 Jon 27 B9:18:14
RF Emissions
= Order Number:13413797
9 Client:Willow Pump
ConfigurationiEUT 2 Alone
- Mode:Battery Mode
g Tested by / SN:29435 TC
75 Peok Limit (dBul/md
T
2
5 65
N
£ oAvg Linit ceBul/m
E
3
2
Z
75
15
18
Frequency (GHz)
Range (GHz) REWAUBL Ref/ftin  Det/fvg Hode Suesp Pie  #5ups/Mode  Lobel Ronge (GHz) RELLUB Ref/Attn  Det/fug Hode Sueep Pts  #Swps/Mode  Label
1116285 IHC-3cB)/ M 89/2 PEFK/LagFur-Uides  Auta aaB1  HAKH Hor | zortal

phove 186.dat jm4163 6 Dot 262A

Rev B.5 21 D=t 219

HORIZONTAL

1QEUL EMC 2021 Jon 27 B9:18:14
RF Emissions
95 Orcler Number: 13413797
Client:Willow Pump
Configuration:EUT 2 Alone
- Made:Battery Mode
8 Tested by / 3N:29435 TC
75 Peok Limit (dBull/md
T
2 a5
>
&
> 55 Avg Limit (dBull/ml
e
~
3
g
6
35 4 2 ="
o5
15
18 26.5
Frequency (GHz)
Range (GHz) REWVEN Ref/ftin  Dat/vg Hode Suzzp Fie  faups/Modke  Lobel Renge_(Gfiz) REW/UEW Ref/Atin  Det/Avy Nade Sueep Pis  towps/lode Lobe
bbove 18G.dat jn4163 6 Oct 2628

Rev 9.5 21 Oct 2A19

VERTICAL
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuVv) (dBuV/m)
1 19.54133 67.76 Pk 32.8 -57.2 -9.5 33.86 54 -20.14 74 -40.14
2 21.60589 67.27 Pk 33.2 -57.2 -9.5 33.77 54 -20.23 74 -40.23
3 23.97361 67.07 Pk 34.4 -57.1 -9.5 34.87 54 -19.13 74 -39.13
4 19.32128 67.36 Pk 32.7 -56.9 -9.5 33.66 54 -20.34 74 -40.34
5 21.41605 67.61 Pk 33.2 -56.9 -9.5 34.41 54 -19.59 74 -39.59
6 23.76772 67.86 Pk 34.2 -57.2 -9.5 35.36 54 -18.64 74 -38.64

Pk - Peak detector
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REPORT NO: 13413797-E1V1
FCC ID: 2AHRJ-L01

DATE: 6/3/2021

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 fl) 30
" Decreases with the logarithm of the frequency.
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

RESULTS
\ZBUL Fremont, CA CE Room 2821 Jon 26 f6:33:31
Conducted RFI Uoltage
P t No: 13413797
186 ClTant Nams i 1o Pump
EUT ConfigiEUT + Support Equipment
Test Uolt/Freq: 128 Uoc / GBHz
gz Test By:29435 TC
78
j‘ B4}
N - ‘
T 5@ CISER.22.Cla fvd
=
B i1
i 6 D
2 \\ 3 11
27 il 3
4
\K /\ A 2 7 5 1=
3 M’:\\\« "Z\. ‘ELJ\ 5, o AN
e
SRR e U RN p N W Ve G N S B
-6
15 1 18 3a
Frequency (MHz)
Range (MHz) REW/VEW Ref/Attn  Dat/Avg Made Sueep Pls_ $oups/Mode Range CHHz) RBW/EU Ref/Atin Cot/fvg Mode Sueap Pte 1Sups/Mode Lo
1:.15-38 Ohe(-EdBI/ - 8218 0/Car 1a/2.28kHz 133k 1/URIT
128U 68Hz | part.det nf4337 5 Oct 2628 Rev 9.5 26 Apr 2816
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det PRE0186446 LC Cables C1&C3 Limiter (dB) Corrected CISPR 32 Class B Margin CISPR 32 Class B Margin
(MHz) Reading LISN L1 dB Reading QP (dB) Avg (dB)
(dBuVv) dBuv
1 213 29.43 Qp 0 0 10.1 39.53 63.09 -23.56
2 .2355 16.33 Ca 0 0 10.1 26.43 - - 52.25 -25.82
3 73275 15.57 Qp 0 0 10.1 25.67 56 -30.33 - -
4 73275 6.56 Ca 0 0 10.1 16.66 - - 46 -29.34
5 1.39875 3.92 Qp 0 1 10.1 14.12 56 -41.88
6 1.3605 -5.85 Ca 0 1 10.1 4.35 - 46 -41.65
7 2.1885 1.63 Qp 0 1 10.1 11.83 56 -44.17
8 2.1975 -6.71 Ca 0 1 10.1 3.49 - 46 -42.51
9 3.07275 1.63 Qp 0 1 10.2 11.93 56 -44.07 -
10 3.0705 -6.43 Ca 0 1 10.2 3.87 - - 46 -42.13
11 13.56 13.71 Qp 1 2 10.2 24.21 60 -35.79 - -
12 13.56 111 Ca 1 2 10.2 11.61 - - 50 -38.39
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 13413797-E1V1 DATE: 6/3/2021
FCC ID: 2AHRJ-L01

LINE 2 RESULTS

\ZEUL Fremont, CA CE Room 2821 Jan 26 16:33:31
Conducted RFI Ualtage
F + No: 13413797
186 ClTant Nams i 1o Pump
EUT ConfigiEUT + Support Equipment
Test Uolt/Freq:128 Uoc / GBHz
gz Test By:29435 TC
73
IR S R
T
P |
S 5@ CIEPR.22.Cla Avd
3
5 36 ‘“3
S
1D4 A 2:)3
16 4
22 s t7 SR 24
i 18 o > it
2l
LR e e e e S e SRt = ZDB' """"" EJE
-6
15 1 1a 3d
Frequency (MHz)
Range (MHz) REW/BY Ref/Attn  Det/Avg Made Sweep Pts  #Swpa/Mode Range CMHz) REW/LBU Ref/Attn  Det/fvg Mode Swesp Pte  #Sups/Mode Lul
128Y_B8Hz_| port.dot nf4337 5 Oct 2628 Rev 9.5 26 Apr 2816
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PRE0186446 LC Cables C2&C3 Limiter (dB) Corrected CISPR 32 Class B Margin CISPR 32 Class B Margin
(MHz) Reading LISN L2 dB Reading QP (dB) Avg (dB)
(dBuVv) dBuv
13 .21525 27.04 Qp 0 0 10.1 37.14 63 -25.86 - -
14 .2355 16.18 Ca 0 0 10.1 26.28 - - 52.25 -25.97
15 73275 20.47 Qp 0 0 10.1 30.57 56 -25.43 - -
16 73275 11.01 Ca 0 0 10.1 21.11 - - 46 -24.89
17 1.3605 8.67 Qp 0 1 10.1 18.87 56 -37.13 - -
18 1.36725 -19 Ca 0 1 10.1 10.01 - - 46 -35.99
19 2.202 6.33 Qp 0 1 10.1 16.53 56 -39.47 - -
20 2.21775 -2.33 Ca 0 1 10.1 7.87 - - 46 -38.13
21 3.13575 6.31 Qp 0 1 10.2 16.61 56 -39.39 - -
22 3.1335 -2.16 Ca 0 1 10.2 8.14 - - 46 -37.86
23 13.56 18.22 Qp 1 2 10.2 28.72 60 -31.28 - -
24 13.56 5.43 Ca 1 2 10.2 15.93 - - 50 -34.07
Qp - Quasi-Peak detector
Ca - CISPR average detection
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