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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Colgate-Palmolive Company
909 River Road
Piscataway, NJ 08855, U.S.A.

EUT DESCRIPTION: Rechargeable Toothbrush
MODEL.: A2000C
SERIAL NUMBER: Non-Serialized

SAMPLE RECEIPT DATE: 2022-09-29, 2022-11-16

DATE TESTED: 2022-11-16 TO 2022-11-23
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C:2022 Complies

UL LLC 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 LLC and all revisions are duly noted
in the revisions section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document.

Approved & Released For

UL LLC. By: Prepared By:

Jltendoa” [ e >
Mike Antola Charles Moody
Staff Engineer Electrical Engineer
Consumer Technology Division Consumer Technology Division
UL LLC. UL LLC.
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REPORT NO: R14516988-E2

FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

2. TEST RESULTS SUMMARY

FCC Clause Requirement Result Comment
See Comment Duty Cycle Efr%%r;ggonly '16‘2\1 g_' C63.10 Section
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.

This Report contains data provided by the applicant which can impact the validity of the results. UL LLC
is only responsible for the validity of results after the integrations of the data provided by the customer.

Below is a list of the data/info provided by the customer:
1.) Antenna type and gain (see section 6.3)
2.) Cable Loss (see section 9.3 and 9.4)

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 vO1r01.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, Certificate Number #0751.06, 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
2800 Suite Perimeter Park Dr. Suite B uS0067 27265 825374
Morrisville, NC 27560, U.S.A
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

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
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40dB
Temperature 0.57°C
Humidity 3.39%

Uncertainty figures are valid to a confidence level of 95%.
54. 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: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a BLE battery operated toothbrush for consumer use. Accessories include DC contact
charger and AC adapter.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 BLE -0.52 0.89

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range (MHz) | Antenna Gain (dBi) Antenna Type
2402-2480 6.62dBi Chip

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was SDK version Gecko SDK 4.1.0.

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 18 GHz were performed with the EUT set to
transmit at the highest power on low, middle, and high channels.

The EUT only supports 1 data rate of 1Mbps, therefore, all testing was done in that data rate.
The EUT was tested while connected to a DC contact charger on AC Mains to represent Worst Case.
The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was determined

that Y orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in Y orientation.
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Dell Inspiron 15 3000 5KPQJP3 N/A
: 11989F32-3DE1-4C7D-
Laptop Lenovo ThinkPad T450 B46D-7243CCCAIAEE? N/A
AC Adaptor BOSE S008AHU0500160 072381260770084AE N/A
DC Contact Colgate N/A N/A N/A
Charger
/0 CABLES

1 1 1 USB to UART Shielded >3m Programming cable
. Connected EUT charger
2 2 1 USB-A Shielded <3m to AC Adaptor
TEST SETUP

The EUT is connected to a test laptop and configured before the tests. Test software exercised the radio
card. Programming cable (1) and Laptop removed for testing.

SETUP DIAGRAMS

Please refer to R14516988-EP2 for setup diagrams
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

7. MEASUREMENT METHOD

Duty Cycle: ANSI C63.10 Section 11.6

6 dB BW: ANSI C63.10 Subclause -11.8.1

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 and 6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 6.10.5

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

Radiated Spurious Emissions: ANSI C63.10-2013 Section 6.3 to 6.6
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

8. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment

ID Description Manufacturer Model Number Last Cal. Next Cal.
Conducted 1
HI0091 Environmental Meter Fisher Scientific 15-077-963 2022-07-20 |2023-07-20
Keysight 0 Yy
PWMO005 RF Power Meter Technologies N1912A 2022-09-02 |2024-09-02
Wideband Power Kevsight
PWS002 Sensor, 50MHz — ysight N1921A 2022-09-27 |2023-09-27
Technologies
18GHz
Conducted 2
Keysight s s
SA0026 Spectrum Analyzer Technologies N9030A 2022-08-02 |2023-08-02
HI0090 Environmental Meter Fisher Scientific 15-077-963 2022-07-20 |2023-07-20
SOFTEMI Antenna Port Software UL Version 2022.8.16
Fittings Used
226559 10dB SMA Attenuator CentricRF C1852-10 2022-05-03 |2023-05-03
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
CBL087 Coax cable, RG223, N- | pogtornack | PE3WO06143-240 [2022-04-05[2023-04-05
male to BNC-male, 20-ft.
HI0091 Environmental Meter Fisher Scientific 15-077-963 2022-07-20(2023-07-20
LISN, 50-ohm/50-uH, Fischer Custom| FCC-LISN-50/250-25- _ s
LISN0O3 250uH 2-conductor, 25A Com. 2-01 2022-08-01]2023-08-01
75141 EMI Test Receiver 9kHz- | Rohde & ESCI 7 022-08-03(2023-08-03
7GHz Schwarz
ATA222 Tra”S'eth'gmezr’ 0.009- | Eiectro-Metrics EM-7600 022-04-052023-04-05
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Miscellaneous (if needed)
ANSI C63.4 1m extension Per Annex B of ANSI
CDECABLEO001 cable. UL C63.4 2022-09-12|2023-09-12
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 4)

Equip.
ID

Description

Manufacturer

Model Number

Last Cal.

Next Cal.

0.009-30MHz

ATO0079

Active Loop
Antenna

ETS-Lindgren

6502

2022-09-12

2023-09-12

30-1000 MHz

AT0081

Hybrid Broadband
Antenna

Sunol Sciences Corp.

JB3

2021-12-08

2022-12-08

1-18 GHz

AT0067

Double-Ridged
Waveguide Horn
Antenna, 1to 18
GHz

ETS Lindgren

3117

2022-05-24

2023-05-24

18-40 GHz

204704

Horn Antenna, 18-
26.5GHz

Com-Power

AH-626

2022-07-11

2023-07-11

Gain-Loss Chains

C4-SACO1

Gain-loss string:
0.009-30MHz

Various

Various

2022-05-20

2023-05-20

C4-SAC02

Gain-loss string:
25-1000MHz

Various

Various

2022-05-20

2023-05-20

C4-SACO03

Gain-loss string: 1-
18GHz

Various

Various

2022-05-20

2023-05-20

C4-SAC04

Gain-loss string:
18-40GHz

Various

Various

2022-10-12

2023-10-12

Receiver &
Software

206496

Spectrum Analyzer

Rohde & Schwarz

ESW44

2022-02-15

2023-02-15

SA0026

Spectrum Analyzer

Agilent

N9030A

2022-08-02

2023-08-02

SOFTEMI

EMI Software

UL

Version 9.5 (18 Oct 2021)

Additional
Equipment used

21642

Environmental
Meter

Fisher Scientific

15-077-963
(s/n 210701692)

2021-08-16

2023-08-16
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method, ANSI C63.10 Section 11.6

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 0.394 0.624 0.631 63.14 3.99 2.538

DUTY CYCLE PLOTS

E Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, (= =
L [ RF [s0a bC | [ [ SENSE:INT] [ ALIGN AUTO  [04:14:09 PM Nov 16, 2022 F
|[center Freq 2.440000000 GHz | . #Avg Type: RMS TRACE[T7 555 6 requency
PNO: Fast —»— Trig: Free Run Avg|Hold: 11 TYPEJA YRR
IFGain:Low #Atten: 30 dB DET|P
Auto Tune
10 dBidiv Ref 20.00 dBm
Log
o Center Freq
000 2.440000000 GHz
-10.0 |
= StartFreq
00 2.440000000 GHz
-40.0
-50.0
. Stop Freq
' 2.440000000 GHz
-70.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) 8.000000 MHz
| 2 Man
1 A2 t (A) 394.0 us (A) -2.125 dB
2 N t 104.0 us -1.610 dBm
3l A2 t (A) 624.0us (A)  -0.008dB Freq Offset
4 0 Hz
5
6
7
8
9
10
11 -
MEG STATUS
DUTY CYCLE BLE
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REPORT NO: R14516988-E2

FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

9.2.

LIMITS

FCC §15.247 (a) (2)

6 dB BANDWIDTH

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

RESULTS

9.2.1. BLE (1Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.651

0.5

Middle

2440

0.615

0.5

High

2480

0.666

0.5

Page 14 of 39

Keysight Spectrum Analyzer - AP20228.16,27465/44389, [~ Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, BN
C R 0¢ [ sensean ALIGN AUTO [ 03:54:56 PMNov 16,2022 C R [s00 oC | I SENSEINT [ ALIGNAUTO _[04:14:54 Philow 16,2022
#Avg Type: RMS Frequency Center Freq 2.440000000 GHz ] #Avg Type: RMS TRACE 5| Frequency
PNO: Wide = Trig: Free Run Avg|Hold: 20120 TYPE(M PNO: Wide —»— 1rig: Free Run AvglHold: 20/20 TYPEI
IFGain:Low #Atten: 20 dB oerlP FGain:Low #Atten: 20 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 1 dB Ref Offset 1 dB
10 dB/div Ref 10.00 dBm 10 dBidiv  Ref 10.00 dBm
Log Log
CenterFreq| Center Freq|
2.402000000 GHz 2.440000000 GHz|
W
X ’ X 0
StartFreq| StartFreq|
. 2400500000 GHz 2438500000 GHz|
e Stop Freq| Stop Freq|
2.403500000 GHz 2.441500000 GHz|
4
CF Step| CF Step|
300.000 kHz| 300.000 kHz,
lAuto Man| Auto Man|
500
0o Freq Offset| Freq Offset|
0 He| OHz
ICenter 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
s sarus usc status
B Keysight Spectram Analyee - AP2022.6.16 DT4G5 41360, e s
. W[50 DC SenseanT] ALIGNAUTO _[04:27:30 PM Nov 16,2022 Froquency
#Avg Type: RMS E[T23 45
Center Freq 2.480000000 GPHNé_ Wide _J Trig: Free Run AvglHold: 20/20 Tvee|
IFGain:Low  #Atten: 20 dB oerlP
Auto Tune|
Ref Offset 1 dB
10 dB/div  Ref 10.00 dBm
Log
CenterFreq
0.0 2.480000000 GHz
3/
” b L)
StartFreq|
2.478500000 GHz
0o StopFreq
2.481500000 GHz
0.0
- CF Step|
B 300.000 kHz|
Auto Man)
. Freq Offset
0 Hz|
800
ICenter 2.480000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
vsc status

UL LLC

12 Laboratory Drive, RTP NC, 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919)549-1400




REPORT NO: R14516988-E2 DATE: 2023-01-30

FCC ID: 2AL5Y-A2000C

9.3. 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.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.68 dB (including 9.68 dB pad and 1.0 dB cable) was entered as
an offset in the power meter. Peak output power was read directly from power meter.

RESULTS

9.3.1. BLE (1Mbps)

Tested By: 27465/44389
Date: 11/16/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 -0.88 30 -30.880
Middle 2440 -0.73 30 -30.730
High 2480 -0.52 30 -30.520
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

9.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE
The transmitter output is connected to a gated average power meter.

The cable assembly insertion loss of 10.68 dB (including 9.68 dB pad and 1.0 dB cable) was entered as
an offset in the power meter. Gated average output power was read directly from power meter.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 27465/44389
Date: 11/16/2022
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -0.99
Middle 2440 -0.83
High 2480 -0.63
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

9.5. POWER SPECTRAL DENSITY
LIMITS
FCC §15.247 (e)

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

RESULTS

9.5.1. BLE (1Mbps)

Channel Frequency PSD Limit Margin

(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -15.969 8 -23.97

Middle 2440 -15.528 8 -23.53
High 2480 -15.470 8 -23.47
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

9.6. 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 -20dBc.

RESULTS
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DATE: 2023-01-30

9.6.1. BLE (1Mbps)
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

10. RADIATED TEST RESULTS
10.1. LIMITS AND PROCEDURE

LIMITS
FCC §15.205 and §15.209

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (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 3
MHz for peak measurements. For final measurements above 1 GHz the resolution bandwidth is set to 1
MHz; the video bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements. Linear voltage averaging was used.

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.

3D antenna use - For below 30MHz testing, investigation was done on three antenna orientations
(parallel, perpendicular, and ground-parallel). Based on FCC 15.31 (f) (2): measurements may be
performed at a distance closer than that specified in the regulations; however, an attempt should be
made to avoid making measurements in the near field.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification
OFS and chamber correlation testing had been performed and chamber measured test result is the worst
case test result.
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DATE: 2023-01-30

10.2. TRANSMITTER ABOVE 1 GHz
10.2.1. BLE (1Mbps)
Antenna 1
1ZKUL Morrisville 2022 Nov 18 11:83:42
Restricted Bondedge
= Project Number: 14516988
" Client: Colgate
Test Location: Chamber 4
Mode: 1Tx, BLE, 24B82MHz
185 Tested by: 85581/46722
gl:
I
85 }
G Peck Limit (dBuU/m /‘/ \
> 5
g / f \
- A
N
AverogeilLimit (dBub)/m) “ \
55 A ‘WJ;
oyl M, st il tvelohass Tttt sttt grissitnishltlt el | \ adbigh
45 |
4 3 U ¥
ot i By SN A MR A A A R A b ANt AN A b A e Wbttt
35
2.31 18 BMH=z/ 2.415
Frequency (GHz)
’m Ref/Atin  Det/Avg Hode Sueep Pts #5ups/Made Lobel Renge (6Hz)_ REU/UE Ref/Attn  Det/fvg Mode Suep Pts  #upa/ode Lobel
1:2.31-2.415 M(-6dB) /3N 187/18 PEAK/Pur Avg(RMS)  ZmsecChuto) 2081  MAXH Horizontol - Pk 2 1-2.4 1MC-6dB) /31 187/10 AUER/Volt Avg 2nsec(Aut 081 182TAVG Hor izont
Rev 9.5 18 Oct 2821
Marker Frequency R“::c:?r:g Det AT0067 | Gain/Loss | DC Corr C:;;Z?':‘egd Average Limit | Margin Peak Limit M:r';in Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) | (cm)
1 * *¥%2.38996| 30.69 Pk 32.2 -13.6 0 49.29 - - 74 -24.71 174 188 H
2 * *%2.36366| 33.62 Pk 32.2 -13.6 0 52.22 - - 74 -21.78 174 188 H
3 * *¥%2.38996| 19.59 |ADV 32.2 -13.6 3.99 42.18 54 -11.82 - - 174 188 H
4 * *% 23561 | 21.07 |ADV 32.1 -13.8 3.99 43.36 54 -10.64 - - 174 188 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

ADV - Linear Voltage Average
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DATE: 2023-01-30

VERTICAL RESULT

1ZKUL Morrisville 2822 Nov 18 11:19:54
Restricted Bandedge
- Project Number: 14516988
" Client: Colgate
Test Location: Chamber 4
Mode: 1Tx, BLE, 24B82MHz
185 Tested by: 85501/46722
95
85
E Peok Limit (dBul
3 75
g
61:
55 Averageilimit (dBub)/m
o) 1
o}
45 4 3
35
2.31 18 5MH=z/ 2.415
Frequency (GHz)
’m Fef/Attn  Det/Avg fode Sueep. Pts  #Sups/Made Label Range (6Hz) REW/VBU Ref/Attn  Det/Avg Mode Sueep Fts #oups/fode Label
Rev 9.5 18 Oct 2821
Meter Corrected PK
Marker Frequency Reading | Det AT0067 | Gain/Loss | DC Corr Reading Average Limit| Margin | Peak Limit Margin Azimuth | Height Polarity
GHz dB/m dB dB dBuV/m dB dBuV/m Degs cm
(6Ha) " BN (@B/m) | (d8) | (@B) | S0P | (@Buv/m) | (dB) | (dBuv/m) | BT (Degs) | (cm)
1 * *¥%2.38996| 31.42 Pk 32.2 -13.6 0 50.02 - - 74 -23.98 85 394 1
2 * *¥%2.3645| 33.37 Pk 32.2 -13.6 0 51.97 - - 74 -22.03 85 394 1
3 * *¥%2.38996| 19.37 |ADV 32.2 -13.6 3.99 41.96 54 -12.04 - - 85 394 1
4 * *% 2372 | 20.44 |ADV 32.2 -13.6 3.99 43.03 54 -10.97 - - 85 394 1

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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DATE: 2023-01-30

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

(ol Morrisville 2822 Nov 18 11:44:86
Restricted Bandedge
= Project Number: 14516988
[ Client: Colgate
Test Location: Chomber 4
Mode: 1Tx, BLE, 24BBMHz
185 Tested by: 86158/46722
95
s A
- |
< | Peck Limit (dBull/m)
3 75
6 f|
- / P Averdge Limit (dBulU/m)
M«WWMMW%WW TSIy J ek KTy - Jreys et bbbt Y- 4
4!: 4
35
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Range (GHz) RBU/UBW Ref/ftin  Det/Avg Made Sweep Pis  4Sups/Mode  Lobel Range (6Hz) RBU/VBY Ref/Atin  Dei/fvg Mode Sweep Pte  #Sups/Mode  Lobel
1:2.46-2.563 1M(-6dB)/3M 187/18 PERK/Pur Avg(RMS)  Znsec(futo) 2081  MAXH Horizontal - [ 2:2746-2.563 M(-6c8)/3M 187/1@ AVERAJDIt Avg 2nseclfuto) 208 158TAVG Horizantol - A
Rev 9.5 18 Oct 2821
Met . C ted . . i PK . .
Marker Frequency Re:d?nrg Det AT0067 | Gain/Loss | DC Corr I:;:;neg Average Limit| Margin | Peak Limit Margin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) | (cm)
1 * *% 2.48354| 34.76 | Pk 32.6 -13.7 0 53.66 - - 74 -20.34 72 397 H
2 * *%2.48374| 36.2 Pk 32.6 -13.7 0 55.1 - - 74 -18.9 72 397 H
3 * *%2.48354| 20.52 |ADV 32.6 -13.7 3.99 43.41 54 -10.59 - - 72 397 H
4 **2.53251 | 20.76 |ADV 32.7 -13.4 3.99 44.05 54 -9.95 - - 72 397 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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DATE: 2023-01-30

VERTICAL RESULT

1Zl:UL Morrisville 2822 Nov 18 11:56:12
Restricted Bandedge
= Project Number: 14516988
I Client: Colgate
Test Location: Chomber 4
Mode: 1Tx, BLE, 248BMHz
185 Tested by: 86158/46722
95
85
375
[as]
z
65
Averoge Limit (dBuU/m)
55 5 =
4 5 4
31?
2.496 8. 3MHz/ Z2.563
Frequency (GHz)
Range (BHz) RE/UBY Ref/ftin  Det/Avg Made Sweep Pis  #Swps/Mode  Label Range (6Hz) REU/UBY Ref/Atin  Det/fivg Mode Sweep Pis  #5Swps/Mode  Lobel
Rev 9.5 18 DOct 2821
Meter Corrected PK
Marker Frequency Reading | Det AT0067 | Gain/Loss | DC Corr Reading Average Limit| Margin | Peak Limit Margin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) | (cm)
1 * *% 2.48354| 35.28 | Pk 32.6 -13.7 0 54.18 - - 74 -19.82 106 370 \Y
2 * *¥% 248369 35.52 | Pk 32.6 -13.7 0 54.42 - - 74 -19.58 106 370 \Y
3 * *%2.48354| 20.24 |ADV 32.6 -13.7 3.99 43.13 54 -10.87 - - 106 370 \Y
4 **2.55981 | 20.86 |ADV 32.7 -13.3 3.99 44.25 54 -9.75 - - 106 370 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

{5l Morrisville 20822 Nov 18  B9:57:43
Rodioted Emissions 3-Meters
- Project Number: 14516988
18 Client: Colgate
Test Location: Chomber 4
Mode: 1Tx, BLE, 2482MHz
95 Tested by: 85581/46722
85
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N el
- s MWMMM
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Range (GHz) RBU/ VB Ref/Atin  Det/fvg Mac Sueep Pis  #Swps/Mode  Lobel Range (6Hz) RBW/VBY Ref/fiin  Det/fvg Mode Suesp Pts  4Sups/Mode  Label
1=3 H(-6dB) /3N 182/5 PERK/Pur dnsecChuto) 4081  MAXH Horizontol 5:18-18 1M(-6dB)/30k 9772 PEAK/Pur Avg(RMS)  755nsec(futo) 16k MAXH Hor izontal
3:3-18 1(-6B)/3H 9172 PEAK/Pur A Bnsec(futo) |6k MAKH Horizontal

Rev 9.5 18 Oct 2621

HORIZONTAL

6:18-18 HC-608/3m 9772

PEAK/Pur AvgRNS)  755nsec(futo) 16k  MAXH

1,‘K:UL Morrisville 2822 Nov 18 B9:57:43
Radioted Emissions 3-Meters
- Project Number: 14516388
18 Client: Colgate
Test Location: Chamber 4
- Mode: 1Tx, BLE, 2402MHz
9 Tested by: 85581/46722
85
Peak Limit (dBuU/m)
75
e
3 5
2 6
K
~ Avg Limit (dBuU/m)
55
5 8
2 8
45 -
35
25
1 18 18
Frequency (GHzJ
Range (GHz) REW/ VB Ref/Atin  Det/Avg Mode Sueep Pis  #Swps/Mode  Lobel Range (6Hz) RBU/VBL Ref/Atin  Det/fvg Mode Sweep Pts  #Sups/Mode  Lobel

Verticol

Rev 9.5 18 Oct 2621

VERTICAL
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REPORT NO: R14516988-E2
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DATE: 2023-01-30

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 | Gain/Loss | DC Corr C:;;Z?':‘egd Avg Limit Margin Peak Limit M:r';in Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) | (cm)

1 * *% 287414 29.55 | PK2 32.7 -12.7 0 49.55 - - 74 -24.45 355 205 H

* *¥%2.87085| 17.36 |ADV 32.7 -12.8 3.99 41.25 54 -12.75 - - 355 205 H
5 * *¥%2.87058| 30.11 | PK2 32.7 -12.8 0 50.01 - - 74 -23.99 252 264 \Y

* *¥%2.86837| 16.74 |ADV 32.7 -12.9 3.99 40.53 54 -13.47 - - 252 264 \Y
3 * *% 844219| 36.93 Pk 35.7 -26.6 0 46.03 54 -7.97 74 -27.97 0-360 100 H
4 * *¥%9.09656| 35.36 Pk 36.2 -25.5 0 46.06 54 -7.94 74 -27.94 | 0-360 100 H
7 * ¥% 8.44875| 36.39 Pk 35.7 -26.5 0 45.59 54 -8.41 74 -28.41 0-360 200 \Y
8 * *¥%9.10406| 36.11 Pk 36.2 -25.6 0 46.71 54 -7.29 74 -27.29 0-360 200 \Y
2 7.20516 41.91 Pk 35.7 -28.5 0 49.11 - - 74 -24.89 0-360 100 H
6 7.20563 42.82 Pk 35.7 -28.5 0 50.02 - - 74 -23.98 0-360 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
PK2 -Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

MID CHANNEL RESULTS

11RTest Facility: UL Marrisville 2822 Nawv 17 21:16:14

Rodioted Emissions 3-Meters

- Project Nurber! 14516586
18 Clignt: Colgote

Test Location: Chamber 4
Mode: 1Tw, BLE, 2448MHz

95 Tested by: 88117/11993
a5
Feak Limit CdBuU/m2
75
&
=~
3 65
g
= Avg Limit CdBul/m)
55
45
35
o5
1 g 18
Frequency (GHz2
Ronge (6iz) [ Fof/ien  Detfvg fods Suesp Ple  Foupeiode  Lobel farge (6iiz) L/ Ref/Alin  Del/itg fiode Siezp Pis  Fuparfock  Label
1:1-3 BB/ 105 PLAG/Fur huglBHD) At w0 H Herizantal 51B-18 HCE) /3 972 PERCPur Aug(®51  uto [P Hor zantal
1318 G-/ 872 PLAGP RURTD Aute [ Herzantal
Rev 9.5 18 Oct 2821
11RTest Facility: UL Marrisville 2822 Nawv 17 21:16:14
Rodioted Emissions 3-Meters
185 Project Number: 14516588
Client: Colgate
Test Location: Chamber 4
o Mode: 1T, BLE, 2448MHz
9 Tested by: 88117/11993
a5
Feak Limit CdBuU/m2
75
&
=
3 65
g
= Avg Limit CdBuU/md 7
55
2 8
5 ] B
4 5
o
35
75
1 [z 18
Frequency (GHz2
Ronge (i) [ Rof/Aen  Detrfvg fodk Sueep Ple  Foupsrtiode Lobel farge (6] L/ Ref/ALtn  DeL/fvg fiode Siemp Pia Fuparfock Label
61613 IM-Go3/3h 972 FEMKPur Mgl futo L] tertical
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 Gain/Loss | DC Corr C:;;Z?':‘egd Avg Limit  |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) | (cm)
1 * *% 1478 | 28.03 | Pk 28.5 -15.1 0 41.43 54 -12.57 74 -32.57 | 0-360 | 100 H
4 |***287197| 29.37 |PK2 32.7 -12.7 0 49.37 - - 74 -24.63 175 216 H
* *¥% 28718 | 16.77 |ADV 32.7 -12.8 3.99 40.66 54 -13.34 - - 175 216 H
6 |***2.87454| 29.67 |PK2 32.7 -12.7 0 49.67 - - 74 -24.33 194 293 \Y
* *¥%2.87424| 16.54 |ADV 32.7 -12.7 3.99 40.53 54 -13.47 - - 194 293 \Y
2 |***9.10594| 36.5 | Pk 36.2 -25.6 0 47.1 54 -6.9 74 -26.9 | 0-360 | 100 H
3 |***7.32074| 49.02 |PK2 35.6 -28.4 0 56.22 - - 74 -17.78 348 102 H
* *¥%731929| 39.36 |ADV 35.6 -28.3 3.99 50.65 54 -3.35 - - 348 102 H
7 |***7.32065| 49.97 |PK2 35.6 -28.4 0 57.17 - - 74 -16.83 34 193 \Y
* *¥%731945| 40.69 |ADV 35.6 -28.3 3.99 51.98 54 -2.02 - - 34 193 \Y
* *¥%9.14859| 36.72 | Pk 36.2 -25.7 0 47.22 54 -6.78 74 -26.78 | 0-360 | 200 \Y
5 1.4315 28.02 | Pk 28.7 -15.3 0 41.42 54 -12.58 74 -32.58 | 0-360 | 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK2 - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

HIGH CHANNEL RESULTS

11,:Test Facility: UL Maorrisville 2822 Mav 17 22:41:36
Rodicted Emissions 3-Meters
185 Pm?JE:t Number: 14516968
Client: Colgate
Test Location: Chamber 4
. Mode: 1Tx, BLE, 2488MH=z
9 Tested by: 88117/11993
a5
Peak Limit (dBuU/m)
75
e
~
S e
8
= Avg Limit CdBul/m)
55
5 -
a M
35
5
1 g 18
Frequency (GHz)
Range (622 REVBL Ref/Atn  Det/Avg Mods Sueep Plo  foups/fode  Lrbel Rarge (Ghz! REUAUEL Ref/ftin  Det/Aug Mode Siemp Pis  Hups/Moce  Label
111-3 GBI/ I0UE PR P AglBS) Ak e Her i zental 5161 MCRE/ T G2 PEAGFur gl Auta [ Hor i zantal
3318 GBI 9772 FEARFar AERNE Rt I MK Her ot
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11:Teet Facility: UL Marrisville 26822 Mav 17 22:41:36
Rodicted Emissions 3-Meters
185 Pm?JE:t Number ! 14516588
Client: Colgate
Test Location: Chamber 4
. Mode: 1Tx, BLE, 248B8MH=z
9 Tested by: 88117/11933
a5
Peok Limit tdBuV/md
75
=
~
3 63
8
= Avg Limit CdBuU/m)
55
=
g :
i
45 S UL SO SRS S SN DS
5 H
0
35
5
1 3] 18
Freguency (GHz)
Range (622 [ Rel/flen  Det/ivg Mods Suecp Plo  foups/fode Lokel Range (Ghz! RAUAVEN Ref/fitin  Det/fug Mode Sieep Pbs  Wiwps/Mock  Label
61818 MBI G2 PERGRr gL uto [ Vertical
Rev 9.5 18 Oct 2821

VERTICAL

Page 29 of 39

UL LLC

12 Laboratory Drive, RTP NC, 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919)549-1400




REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 Gain/Loss | DC Corr C:;;Z?':‘egd Avg Limit  |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) | (cm)
1 * *¥% 1323 | 27.38 | Pk 29.2 -15.3 0 41.28 54 -12.72 74 -32.72 | 0-360 | 100 H
3 * *¥%2.8869 | 29.48 |PK2 32.6 -12.8 0 49.28 - - 74 -24.72 99 265 H
* *¥%2.88705| 16.55 |ADV 32.6 -12.8 3.99 40.34 54 -13.66 - - 99 265 H
5 * *¥%1.1995 | 27.45 | Pk 28.5 -15.5 0 40.45 54 -13.55 74 -33.55 | 0-360 | 200 \Y
6 |***2.87787| 29.58 |PK2 32.7 -12.6 0 49.68 - - 74 -24.32 136 255 \Y
* *%2.87678| 16.72 |ADV 32.7 -12.6 3.99 40.81 54 -13.19 - - 136 255 \Y
2 |***7.43926| 49.55 |PK2 35.6 -28.5 0 56.65 - - 74 -17.35 190 196 H
* *% 743938 | 40.52 |ADV 35.6 -28.5 3.99 51.61 54 -2.39 - - 190 196 H
4 |***9.11906| 36.6 | Pk 36.2 -25.7 0 47.1 54 -6.9 74 -26.9 | 0-360 | 100 H
7 |***7.43929| 49.88 |PK2 35.6 -28.5 0 56.98 - - 74 -17.02 319 197 \Y
* *¥%743921| 39.9 |ADV 35.6 -28.5 3.99 50.99 54 -3.01 - - 319 197 \Y
8 |***9.07219]| 36.29 | Pk 36.1 -25.2 0 47.19 54 -6.81 74 -26.81 | 0-360 | 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK2 - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

10.3.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The measured data was extrapolated from the test
distance (3m) to the specification distance (300 m from 9-490 kHz and 30 m from 490 kHz — 30 MHz) to clearly
show the relative levels of fundamental and spurious emissions and demonstrate compliance with the requirement
that the level of any spurious emissions be below the level of the intentionally transmitted signal. The extrapolation
factor for the limits were 40*Log (test distance / specification distance).

gl Merrisville 20822 Nov 22 16:@8:36
RF Emissions
Project Number: 14516988
5 Client: Colgate
Test Location: Chamber 4
- Mode: Tx, Worst Case
46 Tested by: 88117/11993
\\
34 = — IR CEMe
522 —
g T~
N 19 a
3 * i
> 2 %
= ’
o m‘
=1 4@ - :
o6 W“"‘WWWWMW B M —"
% R
M g,
,3 iy
aeB1 1 18 30
Frequency (MHz)
Ronge_(HHz) REL/ VB Ref/Atin  Det/Avg Mode Sueep Ple #5ups/Made Lobel Range (HHz) RBL/UBH Ref/Atin  Det/Avg Mode Sueep Pts #5ups/Mode Label
1:.883-.15 208(-6d8)/3k  187/18 PERK/GIE Avg T85nsec(futa) 2081  MAXH B Degrees
2:.15-.49 Ok(-6cB)/1BBk 97/18 PEAK/o It Avg msecChuto) 2081 MAXH B Degrees 7:.889-.15 28B(-648) /3 187/18 PEAK/Valt fvg TB5msec(futo) 2081  MAXH Flat
3:.49-38 G<(-6B)/ 108k 97/18 PEAK ot fvg Imsec(futo) 7881 MAXH B Degrees 8:.15-.49 9k (-6dB)/108k 97/18 PEAK/Vol 4 Avg 2neec(futo) 2081 MAXH Flat
9:.43-30 Ok(-6dB)/108k  97/18 PEAK/Val4 Avg Tansec(futo) TEBT  MAXH Flat
Rev 9.5 18 Oct 2821
Below 30MHz Data - E FIELD
Met: C ted
Marker Frequency Re:d?nrg Det AT0079 Gain/Loss Dist. Corr. I:;:;neg QP/AV Limit | PKLimit | Margin | Azimuth | Height | Loop
MH dB dB Factor (dB dBuVv dBuVv dB D Angl
(K)o (d8/m) (d8) actor (dB) | 4o Vots/meter) | (@BUV/m)  |(dBuV/m)| (dB) | (Degs) | (cm) | Angle
7 .00928 43.04 | Pk 18.7 0 -80 -18.26 48.25 68.25 -66.51 | 0-360 400 Flat
4 .00936 40.35 | Pk 18.7 0 -80 -20.95 48.18 68.18 -69.13 | 0-360 400 |90 degs
1 .00943 42.89 | Pk 18.7 0 -80 -18.41 48.12 68.12 -66.53 | 0-360 400 | Odegs
5 .15391 4559 | Pk 11.1 .1 -80 -23.21 23.86 43.86 -47.07 | 0-360 400 |90 degs
2 .15663 46.31 | Pk 11.1 .1 -80 -22.49 23.71 43.71 -46.2 0-360 400 | Odegs
8 .16037 47.05 | Pk 11.1 .1 -80 -21.75 23.5 43.5 -45.25 | 0-360 400 Flat
3 .53638 34.43 | Pk 11.1 .1 -40 5.63 33.01 - -27.38 | 0-360 400 | Odegs
6 .54481 35.71 | Pk 11.1 .1 -40 6.91 32.88 - -25.97 | 0-360 400 |90 degs
9 .54902 36.19 | Pk 11.1 .1 -40 7.39 32.81 - -25.42 | 0-360 400 Flat

Pk - Peak detector
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

10.4. WORST CASE BELOW 1 GHZ

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

QKUL Morrisville 2822 Nov 18 15:45:088
Rodiated Emissions - 3 Meters
85 PPF)JECt Number: 14516988
Client: Colgate
Test Location: Chomber 4
- Mode: 1Tx, BLE, lorst Case
7 Tested by: 86158/11993
65
55
< (
~
3 45 o i f ]
3 QEkTGTmrETlgeuUs/my |
@
3
35
251
,M 2
5 . wMﬁHNm‘Wmu" ;;%hijﬁw“ i
W"N o T L;l'mM
=
30 1668 1068
Frequency (MHz)
Range (1) RE/VE0 Ref/Attn  Det/Avg fode Sueep Pls  Foups/Made  Label Range CHHD) B/ Ref/Atin  Det/Avg Mode Sueep Pts foups/fode Lobe
1:38-1008 1ZBKC-68)/1M 91/18  PEAK/LogPur-Uiden  ldnsec(uto) Bk HAXH Horizonto
Rev 3.5 18 Oct 2@21
QKUL Morrisville 2022 Nov 18 15:45:688
Radioted Emissions - 3 Meters
85 Ph?Je:t Number: 14516588
Client: Colgate
Test Location: Chamber 4
Mode: 1Tx, BLE, Worst Cose
75 Tested by: 86158/11993
65
55
< F
~
> 45 . }
3 OFRTETmi e IgBuus m J
©
o
35
8
aQ
258
6 7
g e} e}
1 PSSR YVE SNUSGESUUSURNS SURRUUSUON G ORI | U SUUSRROF WA A SOOI ). . WY TSN RATTOp T T
5
30 iELE] 1888
Frequency (MHz)
Ronge (1) REII/VEN Ref/Atin  Det/Avg flode Sueep Pis  Fowps/ade  Label Ronge CHHD) [ Ref/Atin  Det/fvg Mode Sueep Pts foups/fode  Lobe
Rev 3.5 18 Oct 2621
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C
Below 1GHz Data
Meter Corrected
Fi Margin | Azimuth | Height
Marker rc(e:nt::zr;cy Reading | Det | AT0081 (dB/m) Gain/Loss (dB) | Reading QPk Limit (dBuV/m) (Z;g;n (zl;r:l'ls) (i:i) Polarity
(dBuv) (dBuv/m) 8
4 30.194 28.21 Pk 27.1 -31.7 23.61 40 -16.39 0-360 100 Vv
1 32.134 28.02 Pk 25.8 -31.7 22.12 40 -17.88 0-360 300 H
5 65.987 36.62 Pk 14.1 -31.2 19.52 40 -20.48 0-360 100 Vv
6 94.117 35.95 Pk 14.9 -30.8 20.05 43.52 -23.47 0-360 200 Vv
2 174918 30.95 Pk 17.8 -30 18.75 43.52 -24.77 0-360 100 H
7 221.866 32.37 Pk 17.2 -29.4 20.17 46.02 -25.85 0-360 200 Vv
3 933.264 25.92 Pk 29.2 -24.9 30.22 46.02 -15.8 0-360 100 H
8 937.823 25.88 Pk 29.2 -24.9 30.18 46.02 -15.84 0-360 100 Vv
Pk - Peak detector
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

10.5.

WORST CASE 18-26 GHZ

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

1

1,‘I:UL Morrisville 2822 Nov 18 14:48:32
Rodicoted Emissions 3-Meters
- Project Number: 14516988
e Client: Colgate
Test Location: Chomber 4
- Mode: 1Tx, BLE, Worst Cose

El Tested by: 86158/11993

85
©
5 75l Peok.limit. CdBull/n)
5
©
I
S

65
‘e
~
>
2 el fvercge Limit (dBul/m)
&

.

35
25
18 26.5
Frequency (GHz)
Range (Gz) REI/VE0 Ref/Atin  Det/Avg Tupe Sueep Pls  Foups/Made  Label Range (6D B/ Ref/Atin  Det/Avg Type Sueep Pts foups/fode Lobe
1:18-26.5 HC-3B)/3 9972 PEBK/Pur Pug(RMS)  Insec(Auto) 1Bk MAKH Hor i zonta
Rev 3.5 18 Oct 2@21
11:UL Morrisville 2822 Nov 18 14:48:32
Radioted Emissions 3-Meters
185 Project Number: 14516988
Client: Colgate
Test Location: Chamber 4
- Mode: 1Tx, BLE, Worst Cose
9 Tested by: 86158/11993
85
o
0 75l.Beck.bimiio CdBullle)
I
C
]
=
~ 65
€
N
=
2 55 Average Limit (dBul/m)
-
45
35
25
18 26.5

Frequency (GHz)

Ref/Atin  Det/fivg Tupe

Ronge (6Hz) REl/VEW

Suzep Pis #5ups/Made Lobel Ronge C(GHz
2:18-26.5

REW/VEl Ref/ftin  Det/Avg Tupe Sueep Pts toupaitiode Lobe
1MC-348)/3M 99/2 PEAK/Pur Avg(RMS)  tdmsec(Auto) 18k MAXH Verticol

Rev 3.5 18 Oct 2621

VERTICAL
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REPORT NO: R14516988-E2

FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

18 — 26GHz Data

Marker Frequency R“::c:?r:g Det 204704 | Gain/Loss | DC Corr C:;;Z?':‘egd Average Limit| Margin | Peak Limit | Margin | Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) | (cm)
1 * *%19.06771| 51.11 | Pk 33.8 -39.4 0 45.51 54 -8.49 74 -28.49 | 0-360 100 H
2 * *¥%22.12716| 49.15 | Pk 34.5 -38.9 0 44.75 54 -9.25 74 -29.25 | 0-360 150 H
3 * *¥%23.69047| 48.23 | Pk 35.2 -37.8 0 45.63 54 -8.37 74 -28.37 | 0-360 150 H
4 * *¥%20.97615| 49.52 | Pk 34 -38.6 0 44.92 54 -9.08 74 -29.08 | 0-360 250 \Y
5 * *¥%22.85909| 47.57 | Pk 34.4 -37.6 0 44.37 54 -9.63 74 -29.63 | 0-360 300 \Y
6 * *¥%23.60121| 46.67 | Pk 35.3 -37.1 0 44.87 54 -9.13 74 -29.13 | 0-360 250 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 G to 56 S6tod6
0.5-5 56 46
5-30 &l 50

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conduced data is recorded for both lines.

RESULTS
11.1.1. AC Power Line Norm
\gpTest Foeility: Ul-Morrisville 2022 Nov 17  ©9:38:43
Conducted RFI Uoltage
Project Number: 14516988
9@ Client:Colgate
Test Location:CONDI
Mode: 15C Worst-Case, AZ2BBAC
89 Tested by:27465/46722
78
\\
3 6o T OF Timit tdBLU
2 I
o 58 EFGGE U T (B UUT
i)
<
5 4m 3
! ;
[ A =
38 \ F i . Sl W L | .
\ ) M i Gt JM\W if ; m "
5 ; , e ﬂ g WN | ; i W 11
5 e i i ;
» W, W Nt 0 ‘
. ) Wava Wi ls,
e W [l SN 12
15 i Iz 30

Frequency (MHzJ
Rorge (M) Ref/Attn  Det/Avg Hode Foops/flace  Label ‘ Ronge () B Ref/Attn  Det/Avg Hode Sueep Pts toups/fode Lobe
Ph/Av

B Sazep Pis
1:.15-38 G(-6B) &2/18 10fs/3kz 98 IARIT  Line-Ll
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

LINE 1 RESULTS

Range 1: Line-L1 .15 - 30MHz
Frequency Metfer . Correfted . Margin . Margin
Marker Reading | Det | LISN VCF (dB) Cbl/Limiter (dB) Reading QP Limit (dBuV) Average Limit (dBuV)
(MHz) (dB) (dB)
(dBuV) dBuV
1 .252 24.67 Pk 1 9.8 34.57 61.69 -27.12 - -
2 .249 1091 | Av 1 9.8 20.81 - - 51.79 -30.98
3 .675 26.8 Pk 0 9.8 36.6 56 -19.4 - -
4 .672 15.11 | Av 0 9.8 24.91 - - 46 -21.09
5 2.712 23.17 Pk 0 9.8 32.97 56 -23.03 - -
6 2.685 7.65 Av 0 9.8 17.45 - - 46 -28.55
7 4.11 29.22 Pk 0 9.9 39.12 56 -16.88 - -
8 411 18.29 | Av 0 9.9 28.19 - - 46 -17.81
9 11.418 14.71 Pk 1 10 24.81 60 -35.19 - -
10 11.4045 2.65 Av 1 10 12.75 - - 50 -37.25
11 28.413 8.66 Pk 3 10.2 19.16 60 -40.84 - -
12 28.422 -3.77 Av 3 10.2 6.73 - - 50 -43.27
Pk - Peak detector
Av - Average detection
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REPORT NO: R14516988-E2
FCC ID: 2AL5Y-A2000C

DATE: 2023-01-30

(gple=t Fosility: Ul-Morrisville 2822 Nov 17  ©9:38:43
Conducted RFI Uoltage
Project Number: 14516988
el Cl iémt‘Co\gote
Test Location:CONDI
Mode: 15C Worst-Cose, A2BBAC
86 Tested by:27465/46722
70
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60 i ;
3 OFTTTR T EaB LU
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o8 / \/‘\ Y “M«» oy LY /A"‘W’K ,m / i, ¥ <
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- “ \ AVY, i ’
\MM
15 1 10 30
Frequency (MHzJ
Ronge (HHz) RBU Ref/Atin  Det/Avg Mode Sueep Pts  #Sups/Mode  Lobel Ronge (MHz) REW Ref/Atin  Det/Avg Mode Sweep Pts  #Sups/Mode Lobel
Rev 9.5 18 Oct 2821
LINE 2
Range 2: Line-L2 .15 - 30MHz
Frequenc Meter Corrected Margin Margin
Marker (I?/IHz) Y Reading | Det | LISN VCF (dB) | Cbl/Limiter (dB) | Reading QP Limit (dBuV) (ng) Average Limit (dBuV) (ng)
(dBuV) dBuV
13 .237 30.29 Pk 1 9.8 40.19 62.2 -22.01 - -
14 .246 19.57 | Av 1 9.8 29.47 - - 51.89 -22.42
15 .669 33.12 Pk 0 9.8 42.92 56 -13.08 - -
16 .666 22.09 | Av 0 9.8 31.89 - - 46 -14.11
17 2.706 26.67 Pk 0 9.8 36.47 56 -19.53 - -
18 2.697 1298 | Av 0 9.8 22.78 - - 46 -23.22
19 4.2 30.38 Pk 0 9.9 40.28 56 -15.72 - -
20 4.176 17.81 | Av 0 9.9 27.71 - - 46 -18.29
21 13.56 14.54 Pk 1 10 24.64 60 -35.36 - -
22 13.56 2.7 Av 1 10 12.8 - - 50 -37.2
23 27.891 9.77 Pk 3 10.2 20.27 60 -39.73 - -
24 27.921 -3.02 Av 3 10.2 7.48 - - 50 -42.52
Pk - Peak detector
Av - Average detection
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REPORT NO: R14516988-E2 DATE: 2023-01-30
FCC ID: 2AL5Y-A2000C

12. SETUP PHOTOS

Please refer to R14516988-EP2 for setup photos

END OF TEST REPORT
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