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REPORT NO: R14516988-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Colgate-Palmolive Company
909 River Road
PISCATAWAY, NJ, 08854-5503, USA

EUT DESCRIPTION: Connected toothbrush
MODEL.: S2000C

BRAND: Colgate

SERIAL NUMBER: Non-Serialized

SAMPLE RECEIPT DATE: 2022-09-29

DATE TESTED: 2022-09-29 TO 2022-10-05
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:

P

—

Brian Kiewra Noah Bennett
Project Engineer Electrical Engineer
Consumer Technology Division Consumer Technology Division
UL LLC. UL LLC.
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REPORT NO: R14516988-E1

FCC ID: 2AL5Y-S2000C

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-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

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-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Bluetooth Limited Energy 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 Mode Output Power | Output Power
Range (dBm) (mW)
(MHZz)

2402 - 2480 BLE -4.16 0.38

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 2dBi Chip Type 3216 Surface mount

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v2.0.

The test utility software used during testing was Nordic SDK Version 17.2 and nRF52 stack version 6.1.1

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-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

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-EP1 for setup diagrams
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REPORT NO: R14516988-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

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

Page 10 of 39

UL LLC
12 Laboratory Drive, RTP NC, 27709; USA TEL:(919)549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

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 na. na.
PWMO001 RF Power Meter | o 00 o N1912A 2022-08-30 |2023-08-30
Wideband Power Kevsight
PWS007 Sensor, 50MHz — ysight N1921A 2022-03-22 |2023-03-22
Technologies
18GHz
Keysight
SA0025 Spectrum Analyzer Technologies N9030A 2022-05-02 | 2023-05-02
SOFTEMI Antenna Port uL Version 2022.8.16
Software
Conducted 2
HI0090 E”Vilr\jgt”;f”ta' Fisher Scientific 15-077-963 | 2022-07-20 | 2023-07-20
Keysight
PWMO003 RF Power Meter | o0 0o N1911A 2022-09-10 |2023-09-10
Wideband Power Kevsight
PWS005 Sensor, 50MHz — ysight N1921A 2022-06-15 |2023-06-15
Technologies
18GHz
SA0027 Spectrum Analyzer| . <eysight N9030A 2022-05-24 |2023-05-24
Technologies
SOFTEMI Antenna Port uL Version 2022.8.16
Software
Fittings Used
226559 10dB SMA CentricRF C1852-10 | 2022-05-03 | 2023-05-03
Attenuator
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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Eqml%ment Description Manufacturer| Model Number Last Cal. | Next Cal.
cBLog7 | Coaxcable, RG223, N-| 5.0 nack | PE3W06143-240 | 2022-04-05 [2023-04-05
male to BNC-male, 20-ft.
HI0091 Environmental Meter SEI'ZE;[IC 15-077-963 | 2022-07-20 |2023-07-20
LISN, 50-ohm/50-uH, Fischer FCC-LISN-50/250-
LISNOO3 250uH 2-conductor, 25A| Custom Com. 25-2-01 2022-08-01 2023-08-01
EMI Test Receiver Rohde &
75141 9kHz-7GHz Schwarz ESCI 7 2022-08-03 |2023-08-03
Transient Limiter, 0.009- Electro-
ATA222 100MHz Metrics EM-7600 2022-04-05 |2023-04-05
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 Per Annex B of
CDECABLE001 extension cable. UL ANS| C63.4 2022-09-12 (2023-09-12
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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 2)

Equip.
ID

Description

Manufacturer/Brand

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

ATO0074

Hybrid
Broadband
Antenna

Sunol Sciences
Corp.

JB3

2022-09-07

2023-09-07

1-18 GHz

206211

Double-Ridged
Waveguide Horn
Antenna, 1to 18

GHz

ETS Lindgren

3117

2022-03-21

2023-03-21

18-40 GHz

ATO0063

Horn Antenna,
18-26.5GHz

ARA

MWH-1826/B

2021-11-04

2022-11-04

Gain-Loss
Chains

C2-SACO1

Gain-loss string:
0.009-30MHz

Various

Various

2022-05-10

2023-05-10

C2-SAC02

Gain-loss string:
25-1000MHz

Various

Various

2022-05-10

2023-05-10

C2-SACO03

Gain-loss string:
1-18GHz

Various

Various

2022-05-10

2023-05-10

C2-SAC04

Gain-loss string:
18-40GHz

Various

Various

2022-05-10

2023-05-10

Receiver &
Software

197955

Spectrum
Analyzer

Rohde & Schwarz

ESW44

2022-03-08

2023-03-08

SA0026

Spectrum
Analyzer

Agilent

N9030A

2022-08-02

2023-08-02

SOFTEMI

EMI Software

UL

Version 9

5 (18 Oct 2021)

Additional
Equipment used

H10092

Environmental
Meter

Fisher Scientific

17025
(s/n 160938893)

2022-03-17

2023-03-17
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REPORT NO: R14516988-E1

FCC ID: 2A

L5Y-S2000C

DATE: 2023-01-30

9. ANTENNA PORT TEST RESULTS

LIMITS

ON TIME AND DUTY CYCLE

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 0.392 0.626 0.626 62.62 4.07 2.551
DUTY CYCLE PLOTS
E Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, =0 =R =T
L | RF [750 bocC | [ [ SENSE:INT] ALIGN AUTO  [01:11:56 PM Sep 29, 2022 F
|center Freq 2.440000000 GHz | #Avy Type: RMS TRACE[[ =355 6 requency
NFE PNO: Fast —»— Trig: Free Run Avg|Hold: 111 TVPE|A WA
IFGain:Low #Atten: 30 dB peT|P
Auto Tune|
10 dBidiv. Ref 20.00 dBm
Log
1m0 Center Freq
000 - 2.440000000 GHz
-10.0
= StartFreq
R 2.440000000 GHz
-40.0
-50.0 - | o1 e
. il i Stop Freq
' 2.440000000 GHz
-700
Center 2.440000000 GHz Span O Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) 8.000000 MHz
| 7| Man
1 A2 t (A) 392.0 us (A) 1.167 dB
2 N t 568.0 us -12.076 dBm
3l A2 t (A) 626.0 us (A) 1.009 dB Freq Offset
4 0Hz
5 £
6
7
8
9
10
11 !

€

=
7]
w

STATUS

DUTY CYCLE BLE
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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

9.2.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

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

RESULTS

9.2.1. BLE (1Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.714 0.5

Middle

2440

0.720 0.5

High

2480

0.693 0.5

=

i I ——— T=e 3 e Amzznsmés/um oo
[75 [ senseanT ALIGN AUTO __[01:49:03PM Sep 29,2022 = I SENSENT] [ ALIGNAUTO [01:55:04PM Sep29, 2022 =
Center Fre: 2 402000000 GHz #Avg Type: RMS aCE[ 2355 6 requency snter Freq 2. 440000000 GHz ] #Avg Type: RMS acel - 3 requency
NFE PNO: Wide == Trig: Free Run Avg|Hold: 20120 TYRE(M pNo w,dg = Trig: FreeRun AvglHold: 20/20 TYPEIM
inlow  #Atten: 40 dB mlp g T iFGainiow #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.68 dB Ref Offset 10.68 dB.
10 dgidiv - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
w0 2402000000 GHz 20 2.440000000 GHz
StartFreq| StartFreq
S0 2400500000 GHz oo 2.438500000 GHz
. ¢ B )
Stop Freq Stop Freq|
2403500000 GHz 2.441500000 GHz
200 200
o CF Step ) CF Step|
- 300.000 kHz] - 300.000 kHz
Auto Man| Auto Man
00 w00
i
0 Freq Offset| ) Freq Offset|
’ 0 Hz| o 0 Hz|
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)
sTaTUS. usa saTus

B e e PR

SEnsENT]

=)o =)
LoD 020800020, 202

Cenler Freq 2 480000000 GHz

PNO: Wide _,_‘ Trig: Free Run

Ref Offset 10.68 dB

10 dBidiv  Ref 30.00 dBm
Log

IFGain:Low

#Atten: 40 dB

#Avg Type:

IR Frequency
AvglHold: 2020 el

Tvee]
oerlP
Auto Tune|

CenterFreq|
2.480000000 GHz

StartFreq|
2478500000 GHz

Stop Freq|
2.481500000 GHz

CF Step
300.000 kHe|
lAuto Man|

Freq Offset|
0 He|

Center 2.480000 GHz
#Res BW 100 kHz

=3

#VBW 300 kHz

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

sTATUS

HIGH CHANNEL
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REPORT NO: R14516988-E1 DATE: 2023-01-30

FCC ID: 2AL5Y-S2000C

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.

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

RESULTS

9.3.1. BLE (1Mbps)

Tested By: 85502/44389, 27465/44389
Date: 9/29/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -4.83 30 -34.830
Middle 2440 -4.48 30 -34.480
High 2480 -4.16 30 -34.160
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REPORT NO: R14516988-E1 DATE: 2023-01-30

FCC ID: 2AL5Y-S2000C

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.

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

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 85502/44389, 27465/44389
Date: 9/29/2022
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -5.57
Middle 2440 -5.25
High 2480 -4.9
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REPORT NO: R14516988-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

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 -15.866 8 -23.87

Middle 2440 -15.919 8 -23.92
High 2480 -16.150 8 -24.15

[B5 Keyaight Spectram Anslyzer - AP20225.16,27465/44369, (oo ) @ I ==
. 75a_0C [ senseant ALIGN AUTO _[01:51:55 PM Sep 29, 2022 Frequency SENsENT] I ISt [01:57:11 91 Sep 29,2022 Froquency
v MS TRAGE[ 315 6 #Avg T TRACE[ 13156
NO-Wids —s= Trig: FreeRun ‘AvgHold: 100100 = M Freq 2 440000000 G,,H,,g Wide _,_‘ Trig: Free Run Avair o 001100 ™
IFGainilow  #Atten: 40 dB oerlP ain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.68 dB Ref Offset 10.68 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
2402000000 GHz 20 2.440000000 GHz
00 00 =
StartFreq StartFreq|
2401464500 GHz o 2.439460000 GHz
oo ) StopFreq 109 ) StopFreq
2402535500 GHz 2.440540000 GHz
i
o CFStep . CF Step|
! 107.100 kHz| ! 108.000 kHz|
lAuto Man| Auto Man
. Freq Offset| . Freq Offset|
’ 0Hz 0 Hz|
500 600
Center 2.4020000 GHz Span 1.071 MHz Center 2.4400000 GHz Span 1.080 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 36.33 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 36.60 ms (1001 pts)
sc status sc. status
szxgh\svmwml alyzer - AP20228.16,27465/44385, [ =)
75 T SENSEINT] ALIGN AUTO [02:02:15PM 5ep 29, 2022 .
Cenler Freq 2 480000000 GHz ] vg Type: TRACE[[ 5335 6 requency
PHO-Vids -+ Irg: FreeRun AvglHold: 1001100 Tvee(M
n: 40 dB oerlP
Auto Tune
Ref Offset 1068 dB
10 dB/div  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
0
StartFreq|
- 2479480249 GHz
¢ StopFreq
2480519751 GHz
200
CF Step)|
103.950 kHz|
lAuto Man|
w00
Freq Offset|
0 Hz|
800
Center 2.4800000 GHz Span 1.040 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.27 ms (1001 pts)|
e e
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REPORT NO: R14516988-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

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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REPORT NO: R1451698
FCC ID: 2AL5Y-S2000C

8-E1

DATE: 2023-01-30

9.6.1. BLE (1

Mbps)

(ght Spectrum Analyzer - AP2022.8.16,27465/44389, [ ) Keysight Spectrum Analyzer - AP20225.16,27465/4389, ==
L [ r [ma oc [ sensean ALIGN AUTO 0115234 P 529 29,2022 Frequency L RE o I SENsEINT] [ ALIGNAUTO [01:53:48PM Sep20,2022 Frequency
X #Avg Type: RMS TRACE] T #Avg Type: RMS Tace[l 23456
enter Freq 2 40000,?;200 Gp*ﬂé Wide == Trig: FreeRun AvglHold: 1001100 e Center Freq 13 150.?;2000 E:'g;zn,‘ = Trig: FreeRun AvglHold: 10/10 b ‘|
IFGainilow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 10.68 dB Ref Offset 10.68 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log

CenterFreq . CenterFreq
13015000000 GHz|

2.400000000 GHz|

StartFreq
2395000000 GHz

Stop Freq|
2.405000000 GHz

Center 2.400000 GHz Span 10.00 MHz, CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz|
Auto Man|
| I S
4N T 240203 GHz -0.393 dBm
2 N 1 240000GHz 40796 dBm
3N f 2.396 08 GHz -39.812dBm Freq Offset
4 0 Hz|
5 L
6
7
8
9
10
1 L

staTus

StartFreq|
30.000000 MHz

ool Ol 0 ‘
Stop Freq|
I 26.000000000 GHz|

o ! ! I
ICenter 13.02 GHz Span 25.97 GHz/ CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|

Auto Man|

1N T 24020 GHz -2.941 dBm

2 N f 47995GHz 40648 dBm

3N f 7.206 0 GHz 41683 dBm FreqOffset

@ N f 255202GHz  -32181dBm 0Hz

6

7

8

9

10

1 d

usc. sTaTUS|

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Spectrum Analyzer - AP2022.8.16,27465/44389, [N Keysight Spectrum Analyzer - AP2022.8.16,27465/4438, =S
(R bC [ senseanT ALIGN AUTO __[01:57:47 M Sep 29,2022 = . & 50_oC | SENSEINT] LIGH AJTO _[01:59:04PM Sep 29,2022 "
enter Freq 2.440000000 GHz ) Vg Type: RMS TRCE] s reuency Center Freq 13.015000000 GHz ] #Avp Typo: RMS TrecE s requency
NFE PNO: Wide —— Trig: Free Run Avg|Hold: 1001100 TYPE(M NFE PNO: Fast —»— 11g: Free Run Avg|Hold: 10/10 TYREIM
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune Auto Tune
Ref Offset 10.68 dB Ref Offset 10.68 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq 200 CenterFreq
0 2440000000 GHz ) 13, GHz
o ¢
oe 0
StartFreq| StartFreq
S0 ) 2435000000 GHz an 30.000000 MHz
. . 00 L
Stop Freq 0 o sl e a1 Stop Freq
2445000000 GHz “ 26.000000000 GHz|
. CF Step (Center 13.02 GHz Span 25.97 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| |Auto Man
o I 1N T 2.440 0 GHz -2.464 dBm
2 N 1 48832GHz  -40.883 dBm
o FreqOffset 3N f 73492GHz  -41424dBm FreqOffset
0He 4 N f 254124GHz  -33208dBm 0 Hz|
H E
. 6
500 7
8
9
Center 2.440000 GHz Span 10.00 MHz 10 |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
sc status usc. samus
[ B Keysight Spectrum Analyzer - AP2022:5.16,21465/ 44385, =Tl
[ senseant ALIGN AUTO __[02:03:50 PM Sep 29,2022 . I s TO_ [02:04:45PM Sep25,2022
:RMS A =7| Frequency [Center Freq 13.015000000 GHz ] :RMS el o5 sg|  Frequency
AvglHold: 1001100 TYPE| My NFE PNO: Fast == Trig: : e
oeTlP IFGainilow  #Atten: 40 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 1068 dB Ref Offset 10.68 dB.
10 dgidiv_ Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
20 CenterFreq| 200 CenterFreq|
100 2483500000 GHz 00 13015000000 GHz|
o 9 , ¢
we StartFreq 0 StartFreq|
o 2.478500000 GHz| " 30.000000 MHz|
- 00 ¥ ¢
e 5 Stop Freq|

Stop Freq
2488500000 GHz

I 26.000000000 GHz|

HIGH CHANNEL BANDEDGE

Center 2.483500 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) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto
o s e
y z X iz
3N 248482 GHz FreqOffset 7.440 0 GHz FreqOffset
4 OHz 251969GHz  -32.678 dBm 0Hz
5 E L
6
7
8
9
10
1 o L
= starus s status
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REPORT NO: R14516988-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

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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FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

10.2. TRANSMITTER ABOVE 1 GHz
10.2.1. BLE (1Mbps)
Antenna 1
1ZKTEst Foc lity: UL Morrisville 2822 Oct 3 18:41:33
Restricted Baﬂdedge
- °roject Numbe~: 14516988
I Client: Colgate
Tes: Locotion: chamber 2
Mode: TX, BLE, 24B2MHz
185 Teszed by: 86150/11893
gl:
e
+
§ 85
” I
Ié - Peok Limit (dBuU/m m
T
.
DI 65
s
55 Averogeilimit (dBub)/m)
41:
sl b oMbt i it P o g A\‘waww W’n} \M%Mww
= 4 3
. 5 o B o oo ot ' " gt
2.31 T8 .5MH=z/ 2.415
Frequency (GHz)
Ronge (GHe) RBU/VBY Ref/Atin  Det/fvg fode Sueep Pts  #Swps/Made  Lobel Ronge (6Hz) RBW/VBL Ref/Atin  Det/fivg Mode Sueep Pus  #Sups/Mode  Lobel
1:2.31-2.415 Mi-GaB) /3 187/18 PEAK/Pur Avg(RMS)  ZnsecChutod 2001 MAXH Horizontal - Pk 2:2.11-2,415 THC-GB /3 187/18 AVER/Valt vg Znsec(futa) 2081 159TAVG Horizontal - fiv
Rev 9.5 18 0=t 2321
Frequency Metfer 206211 |Gain/Loss|DC Corr Corretfted Avsra?ge Margin| Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * ** 238996 | 32.01 | Pk 32 -23.8 0 40.21 - - 74 -33.79 92 113 H
2 * ** 238597 | 34.17 | Pk 32 -23.8 0 42.37 - - 74 -31.63 92 113 H
3 * ** 238996 | 21.19 |ADV 32 -23.8 4.07 33.46 54 -20.54 - - 92 113 H
4 * ** 237741 21.23 |ADV| 32.1 -23.9 4.07 335 54 -20.5 - - 92 113 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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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 2022 Oct 3 108:56:58
Restricted Boadedge
- Sroject Numbe~: 14516988
i Client: Colgate
Tes: Location: chomber 2
Mode: TX, BLE, 24B2MHz
185 Teszed by: 86158/11993
9!:
e
+
& 85
N
Ié . Peok Limit (dBuU/m
e
~
Dj 65
K
55 Averaogeilimit (dBub)/m)
41:
ol 1
)
3 -3
2. 31 18 .BMH=z/ 2.415
Freguency (GHz)
Ronge (GHz) RBU/VBH Ref/Atin  Det/fvg fode Sueep Pts  #Swps/Mode  Lobel Ronge (6Hz) RBW/VBU Ref/Rttn  Det/Avg Mode Sueep Fis  #ups/Mode  Lobel
Rev 9.5 18 0=t 2321
Frequency Metfer 206211 |Gain/Loss|DC Corr Corretfted AvFra?ge Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * ** 238996 | 32.52 | Pk 32 -23.8 0 40.72 - - 74 -33.28 95 378 Vv
2 * ** 236917 | 34.44 | Pk 32 -24.1 0 42.34 - - 74 -31.66 95 378 Vv
3 * ** 238996 | 20.79 |ADV 32 -23.8 4.07 33.06 54 -20.94 - - 95 378 Vv
4 * ** 23876 | 21.46 |ADV 32 -23.8 4.07 33.73 54 -20.27 - - 95 378 Vv

* - 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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FCC ID: 2AL5Y-S2000C

1

DATE: 2023-01-30

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WZKTESt Focilitu: UL Morrisville 2022 Dct 3 11:16:85
Restricted Bamdadgﬁ
- Project Number: 14516388
[ Client: Colgate
Test Locotion: chember 2
Mode: TX, BLE, 24E8MHz
185 Tested by: 86158/11393
9':
e
£ es A
N
5 - Peak Limit CdBulym)
&
~
>
] 65
ki
55 Average Limit (dBuU/m)
4!: A)) \ ‘&WNW
MMMMWWMW / \ e B 5 bbb S s A AP Hagtl. b } o
3 4
35 b 1 Chpn, IR i i At
2.46 18.3MHz/ 2.563
Freguency (GHz)
Range (GHz) REL/VB Ref/fittn  Det/fvg Hods Sueep Pts  #Sups/face  Lobel Range (6Hz: REW/VBL Ref /Attn  Det/Avg Mode Sueep Pts  #5ups/Mode  Lobel
1:2.46-2.562 M=) /3 187/18 PERK/Pur Avy(RM3)  ZnsectAutol 2681 MAKH Horizontal - Pk 2:2.46-2.563 MC-6B)/M 187718 WER/Valt fvg Zmsecifuto) 2081 159TAUG Horizontal - fv
Rev 9.5 18 Oct 2021
Meter Corrected| Average PK
Frequency . 206211 |Gain/Loss|DC Corr . . .g Margin| Peak Limit . _|Azimuth|Height| .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m)| (dBuv/m) (dB) €
1 * ** 248354 | 41.45 | Pk 32.3 -24.3 0 49.45 - - 74 -24.55 17 375 H
2 * ** 248364 | 41.08 | Pk 32.3 -24.3 0 49.08 - - 74 -24.92 17 375 H
3 * ** 248354 | 22.21 |ADV| 32.3 -24.3 4.07 34.28 54 -19.72 - - 17 375 H
4 ** 255193 | 22.42 |ADV| 32.5 -24.6 4.07 34.39 54 -19.61 - - 17 375 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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VERTICAL RESULT

~Test Fecilityr UL Morrisville 2022 Oct 3 11:29:52

Restricted Bondedge

15 Project Number: 14516088
Client: Zolgate

Test Locotion: chember 2
Mode: TX, BLE, 24EBMHz

185 Tested by: 86158/11993
9!:
% Feak Limit CdBulUym)
T 7!:
Z 65
b 55 Avercge Limit CdBul/m)
4!:
S 3
2.76 1 1 1 13 3MH=/ 1 1 2563
Frequency (GHz)
Ronge (GHz) RBL/VBW Ref/Atin  Det/fvg Modz Sueep Pts  #Sups/Mock  Lobel Range (6Hz) REW/VBU Ref/Attn  Det/Avg Mode Sueep Pts  #5ups/Mode  Lobel
Rev 9.5 18 Oct 2621
Meter . Corrected| Average . - PK . Ll
Marker Fre(gt:le;\cy Reading| Det f::lzl:; Gal(r;/BL)oss D((:dCBc;rr Reading Limit I\ll(erg)m '():;k\l;llml; Marginl-\(z[;ml'lt)h "(e'sl)"Polarity
z (dBuv) m (dBuv/m)| (dBuv/m) uviml 1 (gp) | 1Pe88) | lem
1 |***248354| 43.7 | Pk | 323 -24.3 0 51.7 - - 74 223 | 45 352 Vv
2 |***2.48359| 43.85 | Pk | 323 -24.3 0 51.85 - - 74 -22.15| 45 352 Vv
3 |[***2.48354| 22.2 |ADV| 323 243 | 4.07 | 3427 54 -19.73 - - 45 352 Vv
4 | ***248364| 22.68 |ADV| 32.3 243 | 4.07 | 3475 54 -19.25 - - 45 352 Vv
* - 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

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11:Test Focility: UL Morrisville 2822 Oct 5 12:29:18
Radiated Emissions 3-Meters
= Project Number: 14516988
18 Client: Colgate
Test Location: Chasber 2
Mode: Tx, BLE, 2482MHz
95 Tested by: 86158/11993
85
Peok Limit C(dBuU/m)
75
A
3
3 65
2 6
@
o . ,
— Avg Limit CdBuU/md
55 4
45
35%‘ TR,
L
25
1 18 18
Frequency (GHz)
Range (62) REU/VBU Ref/ftin  Det/Avg Mode Suecp Pls  Foups/Made Label Range (6z) REU/0 Ref/Atin  Det/Avg Mode Sueep Pis foups/Mode Label
1:1=3 M(-6dB)/3M  187/18 PEAK/Pir Avg(RMS)  dnsec(huto) 4881 MAXH Horizontol 18-18 1H(-6dB) /30 97/2 PEAK/Pur fug(RMS)  755msec(futo) 1Bk MAXH Horizontal
3318 HC-BB)/AN 97/2 PERK/Pur Aug(RNS)  Onsec(Puto) 165 HAKKH Harizontal
Rev 3.5 18 Oct 2@21
1WKTEst Facility: UL Morrisville 2822 Dct 5 12:29:18
Radicoted Emissions 3-Meters
- Project Number: 14516388
18 Client: Colgate
Test Location: Chamber 2
Mode: Tx, BLE, 2482MHz
95 Tested by: B6158/11993
85
Peak Limit (dBulU/m)
75
‘e
S5 65
2 6
2
~ Avg Limit CdBulU/m)
55 =
9
3 o 13@
45 1=}
6
2 o
35N
25
1 18 18
Frequency (GHz)
Range (GHz) RBU/ VB Ref/Atin  Det/fvg Mode Sueep Pie  #Swps/Mode  Lobel Range (6Hz) RBW/VBU Ref/fin  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
6:16-18 H-6c6)/38 PEAK/Pur Aug(RNS)  755msec(futo) 18k MAXKH Uertico

Rev 9.5 18 Oct 2821

VERTICAL
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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det 206211 |Gain/Loss| DC Corr C:;;Z?':‘egd Avg Limit (Margin| Peak Limit M::(gin IAzimuth [Height Polarity
(GHz) (dBuV) (dB/m) | (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 28595 | 34.89 | Pk 32.3 -25.8 0 41.39 54 -12.61 74 -32.61| 0-360 | 200 H
6 * ** 27705 | 35.08 | Pk 32.2 -25.9 0 41.38 54 -12.62 74 -32.62| 0-360 | 101 Vv
2 * ** 466596 | 50.33 |PK2 | 34.2 -31.1 0 53.43 - - 74 -20.57 68 111 H
* ** 466625 | 28.97 |ADV| 34.2 -31.1 4.07 36.14 54 -17.86 - - 68 111 H
3 * **1.80447 | 49.86 |PK2 34 -31 0 52.86 - - 74 -21.14 66 112 H
* **4.80414 | 43.26 |ADV 34 -30.9 4.07 50.43 54 -3.57 - - 66 112 H

5 * **¥ 906188 | 36.54 | Pk 36.1 -25.3 0 47.34 54 -6.66 74 -26.66 | 0-360 | 101 H
7 * ** 466594 | 39.55 | Pk 34.2 -31.1 0 42.65 54 -11.35 74 -31.35| 0-360 | 101 Vv
8 * ** 480375 | 43.08 | Pk 34 -30.9 0 46.18 54 -7.82 74 -27.82| 0-360 | 101 Vv
10 * **¥ 912 36.99 | Pk 36.2 -25.3 0 47.89 54 -6.11 74 -26.11| 0-360 | 200 Vv
9 7.20563 41.81 | Pk 35.6 -28.1 0 49.31 - - - - 0-360 | 101 Vv
4 7.20656 45.59 | Pk 35.6 -28.1 0 53.09 - - - - 0-360 | 101 H
11 10.28719 36.05 | Pk 37.3 -23.8 0 49.55 - - - - 0-360 | 101 \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-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

MID CHANNEL RESULTS

_Test Focility: UL Morrisville

2822

3 13:57:36

Radiated Emissions 3-Meters

Praoject Nanber: 14516988

Avg Lim t CdEuU/m)

135 Clicnt: Co gote
Test Lecat on: chanber 2

_ Mode: TX, BLE, 24<@MHz
3 Tested by 86158/11993
.

Poak Lin & (dBul/m)
.
.

(dBul/m) Horizontal

55
1 18 18
Frecuercy (Chz)
Ronge (6He) RBU/VB e /fin Det/fvg Mode El #oupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pts pa/toce  Lakel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ e fug(RHS!  duse H Ho-izortol 5:18-1 IMC-5dB) /30 9772 FEAK/Pur RugiRKS)  755meec(huta) 13k 18] Hor izonta
338 MBI/ T2 FEFK/ur fug(HS)  Ednsec(futs)  [6k Homizortal
Rev 8.3 18 Cet 2421
11,T\Eat Facility: UL Morrisville 2822 3 13:57:36
Radiated Emissions 3-Meters
_ Praoject Nanber: 14516988
13 Cliznt: Cs got
: gote
Test Lccat on: chamber 2
_ Mode: TX, BLE, 24<8MHz
3 Tested by: B6158/11993
55
E
b _ Z=ak Lin t (dEBul/m)
a7
N
¢
o __
5
E Avg Lim t CdEuU/m)
3 . vg Lim Sul/m g
i) 7 8 T
K oa 12
45
6
o
35
55
1 18 18
Frecuercy (CkzJ
Range (6He) RBU/VB e /fin Det/fvg Mode Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  #5ups/foce  Lakel
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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det 206211 |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) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * *¥% 2231 | 32.85 | Pk 31.7 -23.6 0 40.95 54 -13.05 74 -33.05 | 0-360 | 101 H
6 * *¥% 22805 | 32.53 | Pk 31.6 -23.6 0 40.53 54 -13.47 74 -33.47 | 0-360 | 199 \Y
2 * *¥% 466594 | 40.19 | Pk 34.2 -31.1 0 43.29 54 -10.71 74 -30.71 | 0-360 | 200 H
3 * *¥% 487969 | 43.11 | Pk 33.9 -30.8 0 46.21 54 -7.79 74 -27.79 | 0-360 | 101 H
4 * *¥%73192 | 45.77 | PK2 | 35.6 -26.7 0 54.67 - - 74 -19.33 79 107 H
* *¥% 731927 | 35.14 |ADV| 35.6 -26.7 4.07 48.11 54 -5.89 - - 79 107 H
5 * *¥%9.18469 | 36.99 | Pk 36.3 -25.6 0 47.69 54 -6.31 74 -26.31 | 0-360 | 101 H
7 ***% 466611 | 504 |PK2| 34.2 -31.1 0 53.5 - - 74 -20.5 112 110 \Y
***% 466625 29 |ADV| 34.2 -31.1 4.07 36.17 54 -17.83 - - 112 110 \Y
8 * *% 487966 | 49.08 | PK2 | 33.9 -30.8 0 52.18 - - 74 -21.82 | 110 124 \Y
* *%4.88004 | 42.05 |ADV | 33.9 -30.8 4.07 49.22 54 -4.78 - - 110 124 \Y
9 * *%731924 | 46.32 |PK2 | 35.6 -26.7 0 55.22 - - 74 -18.78 62 207 \Y
* *%731932| 36.3 |ADV| 35.6 -26.7 4.07 49.27 54 -4.73 - - 62 207 \Y
10 |***9.06188 | 37.05 | Pk 36.1 -25.3 0 47.85 54 -6.15 74 -26.15 | 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

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-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

HIGH CHANNEL RESULTS

_Test Focility: UL Morrisville 2822

Doz 3 14:52:17

Radiated Emissions 3-Meters

135 Project Namber: 1516988
Client: Ca gote

Test Lecot on: chamber 2

_ Mode: TX, BLE, 248@MHz

El Tested by: 86158/11993

Pzok Lin t (dEUL/m)

Avg Lim t CdEuU/m)

(dBul/m) Horizontal

55
1 18 18
Frecuercy (Chz)
Ronge (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  45ups/Moce  Lokel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ur fvg(RSI  dusectfuto) BB HAXH Ho-izortol 5:18-1 IMC-5dB) /30 9772 FEAK/Pur Avg(RNS)  755meec(huta) 13k MAXA Hor izonta
338 MBI/ T2 PEFK/ur Rug(RHS)  Edusec(Futs) 1Bk MK Homizortal
Rev 8.3 18 Cet 2421
11,T\Eat Facility: UL Morrisville 2822 Dex 3 14:52:17
Radiated Emissions 3-Meters
_ Praoject Nanber: 14516988
13 Cliznt: Cs got
: gote
Test Lccat on: chamber 2
_ Mode: TX, BLE, 248@MHz
3 Tested by: B6158/11993
55
E
b _ Z=ak Lin t (dEBul/m)
a7
N
¢
o __
5
€ ‘
~ Avg Lim t CdEuU/m)
=2 55 g
E o
K g ? 18
= 2 0 €
45 o
§]
aQ
35
55
1 18 18
Frecuercy (CkzJ
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  #5ups/foce  Lakel
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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det 206211 |Gain/Loss| DC Corr C:;;Z?':‘egd Avg Limit (Margin| Peak Limit M::(gin IAzimuth [Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * *% 23575 | 3291 | Pk 31.9 -24 0 40.81 54 -13.19 74 -33.19| 0-360 | 199 H
6 * *%2.8185 | 34.58 | Pk 324 -25.8 0 41.18 54 -12.82 74 -32.82| 0-360 | 199 \Y
2 * *% 466594 | 425 Pk 34.2 -31.1 0 45.6 54 -8.4 74 -28.4 | 0-360 | 101 H
3 * *% 495938 | 44.25 | Pk 33.9 -30.9 0 47.25 54 -6.75 74 -26.75| 0-360 | 101 H
4 * *¥% 743933 | 46.32 | PK2 35.6 -27.5 0 54.42 - - 74 -19.58| 63 111 H

* *¥% 743944 | 35.89 |ADV | 35.6 -27.5 4.07 48.06 54 -5.94 - - 63 111 H
5 * *% 908063 | 37.39 | Pk 36.1 -25.6 0 47.89 54 -6.11 74 -26.11| 0-360 | 101 H
7 * *% 466594 | 43.11 | Pk 34.2 -31.1 0 46.21 54 -7.79 74 -27.79| 0-360 | 101 \Y
8 * *¥% 495939 | 49.48 | PK2 33.9 -30.9 0 52.48 - - 74 -21.52| 80 270 \Y

* *% 496003 | 428 |ADV| 33.9 -30.9 4.07 49.87 54 -4.13 - - 80 270 \Y
9 * *% 743937 | 47.29 | PK2 35.6 -27.5 0 55.39 - - 74 -18.61| 51 212 \Y

* *¥% 743943 | 37.97 |ADV | 35.6 -27.5 4.07 50.14 54 -3.86 - - 51 212 \Y
10 | ***9.10219| 37.94 | PK2 36.2 -25.5 0 48.64 - - 74 -25.36| 295 155 \%

* *%9.10372| 254 |ADV| 36.2 -25.5 4.07 40.17 54 -13.83 - - 295 155 \%
11 9.91875 38.3 Pk 37 -25.1 0 50.2 - - - - 0-360 | 101 H

* - 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-E1

FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Range (Ifiz) E
1:.809-.15

Frequency (MHz)

Jplest Facility: UL Morrisville 2822 Dct 5 11:28:38
RF Emissions
Project Number: 14516988
58 Client: Colgate
Test Location: Chamber 2
Mode: Tx, BLE, 24B2MHz
46\\ Tested by: 86158/11993
—
—
34 - it CiR T Tasuleg
N
g 22
a
£
~
LY
o
3
2 -2
a8
o
-14
By
Rl o,
-26 A”MAWA;‘}[%;‘)«WN o
-38
a2z i i 7o

38

/U Ref/Attn
200C-68)/3k  107/18

2:.15-.43 Sk(-6cB)/1BBk  97/18

3:.49-38 9<(-6dB)/ 108k 97/18

Det/fvg fads
PERK/G It Avg
PERK Vol t fvg
PERK/Volt fvg

Sueef Pts  #5ups/Made Lobel
IAKH

T5nsec(fute) 2001 MAK
ZnsecChute) 2081 MAKH
Tmsec(futo) 7881 MAXH

Degrees

B Degrees

B Degrees

Ronge CHHz) RBL/UBH

7:.603-.15 280(-608)/3

8:.15-.49 Ok(-6dB)/108k 97/18 PEAK/Val4 Avg
9:.,49-39 Ik(-6eB)/ 108k 97/18 PEAK/Valt fvg

Ref/Btin Det/Avg Mode

187/18 PEAK/Valt fvg

Sueep Pis

B5nsec (futa) 2081
(Auta) 2081

Tansec(Auto) 7081

#Sups/iode Lobel

HAXH Flot
HAKH Flat
MAXH Flat

Rev 3.5 18 Oct 2@21

ANTENNA- THREE ORIENTATIONS - E FIELD

Below 30MHz Data — E FIELD

Dist.
Frequency| Metfer AT0079 |Gain/Loss| Corr. Corretfted QP/AV Limit PK Limit (Margin|Azimuth|Height| Loop
Marker (MHz) Reading)Det (dB/m) (dB) Factor Reading (dBuVv/m) (dBuV/m)| (dB) | (Degs) | (cm) | Angle
(dBuv) (dB) dB(uVolts/meter)
5 .00943 | 41.88 | Pk 18.7 1 -80 -19.32 48.12 68.12 |-67.44| 0-360 | 400 |90 degs
1 .00985 | 43.24 | Pk 18.5 1 -80 -18.16 47.73 67.73 |-65.89| 0-360 | 400 | Odegs
11 .01028 | 40.87 | Pk 18.3 1 -80 -20.73 47.37 - -68.1 | 0-360 | 400 Flat
2 .16037 | 45.12 | Pk 111 1 -80 -23.68 23.5 43.5 -47.18 | 0-360 | 400 | Odegs
6 16122 | 45.77 | Pk 111 1 -80 -23.03 23.46 43.46 |-46.49| 0-360 | 400 |90 degs
12 16275 | 46.05 | Pk 111 1 -80 -22.75 23.37 43.37 |-46.12| 0-360 | 400 Flat
7 47181 38.85 | Pk 11 1 -80 -30.05 14.13 34.13 |-44.18| 0-360 | 400 |90 degs
3 .49 36.47 | Pk 11 1 -40 7.57 13.8 33.8 -6.23 | 0-360 | 400 | Odegs
8 .50736 34.15 |Qp 11.1 1 -40 5.35 33.5 - -28.15| 131 100 |90 degs
13 .50045 33.97 |Qp 11.1 1 -40 5.17 33.62 - -28.45| 349 100 Flat
14 51108 39.15 | Pk 111 1 -40 10.35 33.43 - -23.08 | 0-360 | 400 Flat
9 5153 40.27 | Pk 111 1 -40 11.47 33.36 - -21.89| 0-360 | 400 |90 degs
4 .6207 38.79 | Pk 111 2 -40 10.09 31.75 - -21.66 | 0-360 | 400 | Odegs
15 .62913 38.82 | Pk 111 2 -40 10.12 31.63 - -21.51| 0-360 | 400 Flat
10 .63756 | 40.48 | Pk 111 2 -40 11.78 31.51 - -19.73 | 0-360 | 400 |90 degs

Pk - Peak detector
Qp - Quasi-Peak detector

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).
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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

10.4.

WORST CASE BELOW 1 GHZ

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

Ronge (HHz) REl/VEW

gﬁTest Focility: UL Morrisville 2022 Dct 4 23:42:38
Rodiated Emissions - 3 Meters
85 PPF)JECt Number: 14516988
Client: Colgate
Test Location: Chomber 2
- Mode: Tx, BLE, Uorst Caose, 2482MHz
7 Tested by: B84748/11993
65
55
< (
~
S 45 ,
3 UFKTETmi € 1gBuu/my |
@
3
35
25
1
5 - A
MM&M bk ZMWM
PMP$ o ARl
=
30 1668 10608
Frequency (MHz)
Range (1) REI/VB0 Ref/Attn  Det/Avg fode Sueep Pis  Foups/Made  Label Range CHHE) ] Ref/Atin  Det/Avg Mode Sueep Pts foupa/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
gl:TESt Focility: UL Morrisville 2822 Dct 4 23:42:38
Radioted Emissions - 3 Meters
85 Pﬁ?Ject Number: 14516988
Client: Colgate
Test Location: Chamber 2
Mode: Tx, BLE, Worst Case, 2482MHz
75 Tested by: 84748/11993
65
55
< F
~
> 45
3 UFKTEimi T lgBulus/m J
©
o
35
7
Z 1
25 =y
a 1£
8
o) J
15 g
5
30 168 1888
Frequency (MHz)
Ref/Attn  Det/Avg fode Sueep Pis  Fowps/ade  Label Ronge CHHD) [ Ref/Atin  Det/fvg Mode Sueep Pts foups/fode  Lobe
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REPORT NO: R14516988-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

Below 1GHz Data

Meter Corrected
Frequency) X AT0074 Gain/Loss X QPk Limit Margin |Azimuth|Height .
Marker|' " \1Hz) R(ZZ‘:'\’I‘)E Det | ag/m) (dB) (:;33'/’:) (dBuV/m) (dB) | (Degs) | (cm) POl
1 39.021 28.41 Pk 20.7 -31.2 17.91 40 -22.09 | 0-360 399 H
2 86.745 27.07 Pk 13.5 -30.7 9.87 40 -30.13 | 0-360 101 H
3 196.84 27.2 Pk 18.9 -29.5 16.6 43.52 -26.92 | 0-360 199 H
4 363.486 | 25.85 Pk 21 -28.3 18.55 46.02 -27.47 | 0-360 101 H
5 827.049 | 25.11 Pk 27.3 -26 26.41 46.02 -19.61 | 0-360 399 H
6 31.358 28.33 Pk 26.3 -314 23.23 40 -16.77 | 0-360 299 Vv
7 44.841 43.29 Pk 16.5 -31.1 28.69 40 -11.31 | 0-360 101 Vv
8 122.732 | 28.48 Pk 19.9 -30.3 18.08 43.52 -25.44 | 0-360 101 Vv
9 200.817 | 26.68 Pk 18.6 -29.4 15.88 43.52 -27.64 | 0-360 199 Vv
10 488.034 | 25.44 | Pk 23.9 -27.7 21.64 46.02 -24.38 | 0-360 299 Vv
11 906.104 | 24.85 Pk 28 -25.2 27.65 46.02 -18.37 | 0-360 101 Vv
Pk - Peak detector
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REPORT NO: R14516988-E1
FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

10.5. WORST CASE 18-26 GHZ

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

1,‘:T\zst Focility: UL Morrisville 2022 Oct 5 13:43:49
Rodicoted Emissions 3-Meters
195 PPF)Ject Number: 14516988
Client: Colgate
Test Location: Chamber 2
- Mode: TX, BLE, 2482MHz
9 Tested by: 86158/11993
85
75 Peclk im0t dBul)/m.)
s
~
3 65
@
3
55 Average Limit (dBul/m)
45 i 2 3
35
25
18 26.5
Frequency (GHz)
Range (6z) REI/VE0 Ref/Attn  Det/Avg Tupe Sueep Pis  Foups/Made  Label Range (M) ] Ref/Atin  Det/Avg Type Pts foupa/fode Lobe
1:18-26.5 HC-3B)/3 992 PERK/Fur Avg(RNS)  ldnsec(uto) 1Bk MAKH Horizonto
Rev 3.5 18 Oct 2@21
wszESt Foacility: UL Morrisville 2022 Oct 5 13:43:49
Radioted Emissions 3-Meters
185 PFPJect Number: 14516988
Client: Colgate
Test Location: Chamber 2
Mode: TX, BLE, 2482MHz
95 Tested by: 86158/11993
85
75 Pealk..L.imit dBul)/m.)
‘s
3 5
2 6
©
o
ssl.fvercge Limit (dBul/m)
45
35
25
18 26.5
Frequency (GHz)
Ronge (62) REII/VEW Ref/Attn  Det/Avg Type Sueep Pis  Fowps/ade  Label Ronge (62 B/ Ref/Atin  Det/Avg Type Sueep Pts foups/fode  Lobe
2:18-26.5 G382/ 9972 PEAK/Par Avg(RS)  1dnsec(Auto) 18k MAH Uertico
Rev 3.5 18 Oct 2621
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REPORT NO: R14516988-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

18 — 26GHz Data

Frequency Metfer AT0063 |Gain/Loss| DC Corr Correfted AerraTge Margin| Peak Limit |Margin|Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm) Polarity
(dBuv) (dBuVv/m)| (dBuV/m)

1 * *%20.9906 | 46.84 | Pk 34.2 -38.4 0 42.64 54 -11.36 74 -31.36| 0-360 | 100 H
2 * *%22,04895 | 45.85 | Pk 37 -38.3 0 44.55 54 -9.45 74 -29.45| 0-360 | 249 H
3 * ** 2382818 | 44.7 Pk 34.9 -37.6 0 42 54 -12 74 -32 0-360 | 199 H
4 * *%20.33943 | 48.49 | Pk 33.8 -38.4 0 43.89 54 -10.11 74 -30.11| 0-360 | 150 Vv
5 * *%22,09996 | 47.72 | Pk 37.1 -38.2 0 46.62 54 -7.38 74 -27.38| 0-360 | 150 Vv
6 * ** 2389619 | 46.72 | Pk 34.9 -37.4 0 44.22 54 -9.78 74 -29.78| 0-360 | 200 Vv
7 24.14101 48.31 | Pk 35 -37.5 0 45.81 - - - - 0-360 | 150 Vv

* - 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-E1 DATE: 2023-01-30
FCC ID: 2AL5Y-S2000C

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
1QETest Facility: UL Morrisville 2022 Sep 29 13:81:83
Conducted RFI Uoltage
Project Number: 14516988
90 Client Colgate
Test Location:CONDI
Mode :BLE Worst Caose
89 Tested by:27465/46722
78
—
6o AP LTRTETAEGUR
> \
2 5@ VEFEGE UTRTE TEBIUD
o )
13 15
40 g 5
1 wﬂ‘ 17 N
30 P A i o " MW
T A bl i |
r o e
2, o i
20 AN A
10 TN AR et B A
g N
15 i ] ) fiz] 30
Frequency (MHz)
Range (MHiz)

Ref/ftin  Det/fvg Mode

REl Hups/lode  Lobel Range (tHz) RBU Ref/Atin Det/fvg Mode Sueep Pt  #Sups/fode Label
1:.15-38 9k(-6dB) 82/18 Pk/A Line-L1

Sueep Pis
180s/Iz 9958 WRIT

Rev 9.5 18 Oct 2821
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REPORT NO: R14516988-E1

FCC ID: 2AL5Y-S2000C

DATE: 2023-01-30

LINE 1 RESULTS

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN VCF (dB) Cbl/Limiter Corrected QP Limit Margin Average Limit Margin
(MHz) Reading (dB) Reading (dBuv) (dB) (dBuv) (dB)
(dBuV) dBuV
1 .186 22.26 Pk 2 9.8 32.26 64.21 -31.95 - -
2 .189 9.62 Av 2 9.8 19.62 - - 54.08 -34.46
3 .657 27.2 Pk 0 9.8 37 56 -19 - -
4 .657 7.73 Av 0 9.8 17.53 - - 46 -28.47
5 1.716 17.69 Pk 0 9.8 27.49 56 -28.51 - -
6 1.731 -1.16 Av 0 9.8 8.64 - - 46 -37.36
7 4.044 28.28 Pk 0 9.9 38.18 56 -17.82 - -
8 4.053 6.41 Av 0 9.9 16.31 - - 46 -29.69
9 13.56 11.44 Pk 1 10 21.54 60 -38.46 - -
10 13.56 1.21 Av 1 10 11.31 - - 50 -38.69
11 27.621 6.86 Pk 3 10.2 17.36 60 -42.64 - -
12 27.606 -4.25 Av 3 10.2 6.25 - - 50 -43.75
Pk - Peak detector
Av - Average detection
LINE 2 RESULTS
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN VCF (dB) Cbl/Limiter Corrected QP Limit Margin Average Limit Margin
(MHz) Reading (dB) Reading (dBuv) (dB) (dBuv) (dB)
(dBuV) dBuV
13 .198 30.59 Pk .2 9.8 40.59 63.69 -23.1 - -
14 .192 12.66 Av 2 9.8 22.66 - - 53.95 -31.29
15 .657 31.85 Pk 0 9.8 41.65 56 -14.35 - -
16 .66 12.5 Av 0 9.8 22.3 - - 46 -23.7
17 1.719 21.92 Pk 0 9.8 31.72 56 -24.28 - -
18 1.716 1.89 Av 0 9.8 11.69 - - 46 -34.31
19 4.071 29.33 Pk 0 9.9 39.23 56 -16.77 - -
20 4.077 7.71 Av 0 9.9 17.61 - - 46 -28.39
21 13.56 18.03 Pk 1 10 28.13 60 -31.87 - -
22 13.56 6.53 Av 1 10 16.63 - - 50 -33.37
23 27.63 8.7 Pk 3 10.2 19.2 60 -40.8 - -
24 27.609 -4.27 Av 3 10.2 6.23 - - 50 -43.77
Pk - Peak detector
Av - Average detection
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12. SETUP PHOTOS

Please refer to R14516988-EP1 for setup photos

END OF TEST REPORT
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