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CONNECTIVITY
Laird Connectivity Test Services in Review

The Laird Connectivity, Inc. laboratory located at W66 N220 Commerce Court Cedarburg, Wisconsin,
53012 USA is recognized through the following organizations:

\\\\\\n|u/,l/’

NN
1 \\——// A @
il* o St A
%7~ [ACCREDITED]
Dbyl W Certificate #1255.01

A2LA - American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025:2017 with Electrical (EMC) Scope

A2LA Certificate Number: 1255.01

Scope of accreditation includes all test methods listed herein unless otherwise noted

C

Federal Communications Commission (FCC) — USA

Accredited Test Firm Registration Number: 953492

Recognition of two 3 meter Semi-Anechoic Chambers

I * Government
of Canada
Innovation, Science and Economic Development Canada

Accredited U.S. Identification Number: US0218

Recognition of two 3 meter Semi-Anechoic Chambers
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CONNECTIVITY
1 TEST REPORT SUMMARY

During July 27, 2021 to August 11", 2021 the Equipment Under Test (EUT), LaceClips, as provided by
LaceClips, LLC was tested to the following requirements of the Federal Communications Commission
and Innovation, Science and Economic Development Canada:

FCC 15.247, RSS-247, DTS

FCC: 15.247 (a)(2)

Digital Modulation System 6 dB bandwidth 500 kHz ANSI C63.10 Pass
IC: RSS-247 5.2 (1)
FCC: 2.1049

Occupied Bandwidth Reported ANSI C63.10 Pass
IC: RSS-GEN 6.6
FCC: 15.247 (b)(3) )

Maximum Conducted Output Power 30 dBm ANSI C63.10 Pass
IC: RS5-247 5.4 (4)
FCC: 15.247 (e) o . )

Digital Modulation System Power Spectral Density 8dBm /3 kHz ANSI C63.10 Pass
IC: RS5-247 5.2 (2)
FCC: 15.247 (d) RF Spurious Emissions at the Transmitter Antenna

. 20 dBc ANSI C63.10 Pass

IC: RSS-247 5.5 Terminal
FCC: 15.247 (d) ) ) L . FCC 15.209

Spurious Radiated Emissions in Restricted Bands ANSI C63.10 Pass
IC: RSS-GEN 8.10 RSS-GEN 8.9
FCC: 2.1055 (d) 3

Frequency Stability Reported ANSI C63.10 Pass

IC: RSS-GEN 6.11

Notice:

The results relate only to the item tested as configured and described in this report. Any additional
configurations, modes of operation, or modifications made to the equipment under test after the
specified test date(s) are at the decision of the client and may not apply to the data seen in this test report.

The decision rule for Pass / Fail assessment to the specification or standard listed in this test report has
been agreed upon by the client and laboratory to be as follows:

Emissions — Amplitude 1 dB below specified limit
Emissions — Frequency 1% less than the specification
Immunity Tested at specified level
Company: LaceClips, LLC Name: LaceClips
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CONNECTIVITY

2 CLIENT INFORMATION
Company Name LaceClips, LLC
Contact Person Jonathan Nussbaum
100 South Pointe Drive
Address Apartment 1903
Miami Beach, FL 33139
2.1 Equipment Under Test (EUT) Information

The following information has been supplied by the client

Product Name LaceClips

Model Number LACECLIPS-F

Serial Number Engineering Sample
FCCID 2A534-LACECLIPSF
ICID 28515-LACECLIPSF

2.2

2.3

24

2.5

2.6

Compa
Report

Quote:

Product Description

The EUT is a module containing a STMicro radio with a chip down design. The radio is BLE only.
The device is powered by a 3.7VDC internal battery.

Modifications Incorporated for Compliance

None noted at time of test

Deviations and Exclusions from Test Specifications

None noted at time of test

Radio Programming

Radio was programmed using STSW-BLUENRG-DK1, v 3.2.1. Power setting “6” was used for all
transmitter testing.

Antenna Information

The EUT has the ceramic SMD loop antenna with a maximum peak gain of -1.45 dBi @ 2.4 GHz.

ny: LaceClips, LLC Name: LaceClips
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2.7 Data Rates and Channels

BLE 0 GFSK 1Mbps
BLE 19 GFSK 1Mbps
BLE 39 GFSK 1Mbps
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CONNECTIVITY
3 REFERENCES

FCC eCFR - 2021
RSS-247 2 2017
RSS-Gen 5 2018
ANSI C63.10 - 2013
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Laird
CONNECTIVITY
4 UNCERTAINTY SUMMARY

Using the guidance of the following publications the calculated measurement uncertainty represents an expanded
uncertainty expressed at approximately the 95 % confidence level, using a coverage factor of k = 2.

CISPR 16-4-1 Ed. 2 (2009-02)
CISPR 16-4-2 Ed. 2 (2011-06)
CISPR 32 Ed. 1(2012-01)
ANSI C63.23 2012
A2LA P103 February 4, 2016
A2LA P103c August 10, 2015
ETSI TR 100-028 V1.3.1(2001-03)

Radiated Emissions Biconical Antenna 5.0dB
Radiated Emissions Log Periodic Antenna 5.3dB
Radiated Emissions Horn Antenna 4.7 dB
AC Line Conducted Emissions Artificial Mains Network 3.4dB
Telecom Conducted Emissions Asymmetric Artificial Network 4.9 dB
Disturbance Power Emissions Absorbing Clamp 4.1 dB
Radiated Immunity 3 Volts/meter 2.2 dB
Conducted Immunity CDN/EM/BCI 2.4/3.5/3.4 dB
EFT Burst/Surge Peak pulse voltage 164 volts
ESD Immunity 15 kV level 1377 Volts
~ Pammeter  ESIUCE  uC:
Radio Frequency, from FO 1x107 0.55x10”’
Occupied Channel Bandwidth 5% 2%
RF conducted Power (Power Meter) 1.5dB 1.2dB
RF conducted emissions (Spectrum Analyzer) 3.0dB 1.7dB
All emissions, radiated 6.0 dB 5.3dB
Temperature 1°C 0.65°C
Humidity 5% 29%
Supply voltages 3% 1%
Company: LaceClips, LLC Name: LaceClips
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5 TEST DATA

5.1 Antenna Port Conducted Emissions

CONNECTIVITY

Description of
Measurement

The direct measurement of emissions at the antenna port of the EUT is achieved by
use of a RF connection to a spectrum analyzer or power meter.

The cable and attenuator factors are loaded into the analyzer or power meter
allowing for direct measurement readings without the need for further corrections.

Example
Calculations

Measurement (dBm) + Cable factor (dB) + External Attenuator (dB) = Corrected

Reading (dBm)

Margin (dB) = Limit (dBm) — Corrected Reading (dBm)

Block Diagram

EUT

RF Cable
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5.1.1 DTS Bandwidth

CONNECTIVITY

Operator Braden Smith QA Zach Wilson
Temperature | 21.6°C R.H. % 43.30%
Test Date 7/27/2021 Location Conducted Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 §11.8.2
Limits: BW Greater than 500 kHz
Test Parameters
Frequency | 2402, 2440, 2480 MHz Setup Conducted
RBW 100 kHz VBW 300 kHz
Detector(s) | Max peak hold Sweep Time | Auto
Instrumentation
[Me] Asset [ Description [ Manufacturer Model Serial Cal Date Cal Due Date Equipment Status
1 EE 960033 Analyzer - EMI Receiver Agilent M20354 MY51210138 4/21/2021 4/21/2022 Active Calibration
2 AADB0143 Cable Gore EKDD01043.0 5548519 2132021 2132022 Active Calibration
EUT Parameters
Input Power 5VDC via USB Mode BLE Transmit
Frequency 2402, 2440, 2480 MHz Channel 0,19, 39
Data Power
. GFSK 1 Mb . 6
Rate/Modulation ps Setting

Company: LaceClips, L
Report: TR3432 A
Quote: 319293
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Data Table

DTS Limit

Channel | o\ \(kHz) (kHz)

Margin
(kHz)

0 574.5 500.0

74.5

19 588.4 500.0

88.4

39 609.3 500.0

109.3

Plots

CONNECTIVITY

Keysght Spectium Aralyzer - Occupied 81
0 01:19:07 P Jul 27,2021

Center Fr 2000000 G Hz Radio Std: None
AvgHold:>10/10

AEGaintow - Ext Gain: -10.00 d8__ Radio Device: BTS

Ref 30.00 dBm

ler 2.402000 GHz ) Span 3.000 MHz|
HRes BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 7.18 dBm
1.0591 MHz

Transmit Freq Error -44,672 kHz % of OBW Power 99,00 %

x dB Bandwidth 574.5 kHz xdB -6.00 dB

= STATUS

Center Freq|
2402000000 GHz

— Keyaght Spectum Amalyer - Occumed B =rs]
" ;

111758 PM 2 27, 2021

T C
Center 440000000 Center Freq: 2.440000000 GHz Radio Std: Nane

e Trig: Free Run AvgHold:>10/10
AFGsinlow | #Aten: 30 6B Ext Gain: -10.00 d8__ Radio Device: BTS

Ref 30.00 dBm

nter 2.440000 GHz ) Span 3.000 MHz|
es 00 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 7.56 dBm

1.0588 MHz

Transmit Freq Error -46.272 kHz % of OBW Power 99.00 %
x dB Bandwidth 588.4 kHz xdB -6.00 dB

=

STATUS

DTS Bandwidth, Channel O

DTS Bandwidth, Channel 19

Keysght Spectium Aralyzer - Occupied 81
T T 01:16:68 P20l 27,2001
Center Freq: 2.480000000 GHz. Radio Std: None
i AvgHold:>10/10
AFGaincLow : Gal 008 Radio Device: BTS

Ref 30.00 dBm

Center 2.480000 GHz Span 3.000 MHz|
HRes BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power

1.0548 MHz
Transmit Freq Error -47.658 kHz % of OBW Power  99.00 %
x dB Bandwidth 609.3 kHz x dB -6.00 dB

= STATUS

DTS Bandwidth, Channel 39
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5.1.2 99% Occupied Bandwidth

CONNECTIVITY

Operator Braden Smith QA Zach Wilson
Temperature | 21.6°C R.H. % 43.30%
Test Date 7/27/2021 Location Conducted Bench
Requirement | FCC 2.1049 Method ANSI C63.10 §11.8.2
Limits: Reported
Test Parameters
Frequency | 2402, 2440, 2480 MHz Setup Conducted
RBW 10 kHz VBW 30 kHz
Detector(s) | Max peak hold Sweep Time | Auto
Instrumentation
[Me] Asset [ Description [ Manufacturer Model Serial Cal Date Cal Due Date Equipment Status
1 EE 960033 Analyzer - EMI Receiver Agilent M20354 MY51210138 4/21/2021 4/21/2022 Active Calibration
2 AADB0143 Cable Gore EKDD01043.0 5548519 2132021 2132022 Active Calibration
EUT Parameters
Input Power 5VDC via USB Mode BLE Transmit
Frequency 2402, 2440, 2480 MHz Channel 0,19, 39
Data Power
. GFSK 1 Mb . 6
Rate/Modulation ps Setting

Company: LaceClips, L
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Data Table

99% OBW
(kHz)

0 1036.7

19 1036.9

39 1041.7

Channel

Plots

CONNECTIVITY

Specinam Anshasr - Dccupeed BN

T 0125153 P01 27,2021
er Freq: 2.402000000 GHz Radio Std: None
AvglHold:>11

Ext Gain: -10.00 d8__ Radle Device: BTS

Id Number 1

Ref 30.00 dBm

[ v—

(Center 2.402000 GHz Span 3.000 MHz,

#VBW 30 kHz Sweep 29.33 ms

Occupied Bandwidth Total Power 3.72dBm

1.0367 MHz
40.342kHz % of OBW Power
509.7 kHz xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

= STaTUS

VeyaghtSpectnan Ansyaer - Occuped BN T

0126:56 PMul 27,2021
[Center Fi 2.440000000 GHz

ter Freq: 2.440000000 GHz Radio Std: None
! Trig: Free Run AvglHold:>11
#FGain:Low

htten: 30 4B Ext Gain: -10.00 d8__ Radle Device: BTS

Ref 30.00 dBm

o
e A,
|

ter 2.440000 GHz
es BW 10 kHz

Span 3.000 MHz,
#VBW 30 kHz Sweep 29.33 ms

Total Power 3.91 dBm

Occupied Bandwidth
1.0369 MHz
-42.377 kHz
510.8 kHz xdB

% of OBW Power 99.00 %

-6.00 dB

Transmit Freq Error
x dB Bandwidth

= STaTUS

99% Occupied Bandwidth, Channel 0

99% Occupied Bandwidth, Channel 19

Keyaight Specinam Anshas: - Occupeed BN

Center Freq 2.480000000 GHz Center Freq: 2 480000000 GHz
AvglHold:>11

Trig: Free Run
#Anen: 30 dB Ext Gain: -10.00 45 Radio Device: BTS

0128196 PMul 27,2021
Radio Std: None

#IFGain:Low

Ref 30.00 dBm

=

Span 3.000 MHz]
Sweep 20.33

(Center 2.480000 GHz

#VBW 30 kHz

Occupied Bandwidth Total Power 4.14 dBm

1.0417 MHz
45204 kHz % of OBW Power
5149kHz  xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

= STaTUS

99% Occupied Bandwidth, Channel 39
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5.1.3 Peak Output Power

CONNECTIVITY

Operator Braden Smith QA Zach Wilson
Temperature | 21.6°C R.H. % 43.30%
Test Date 7/27/2021 Location Conducted Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 §11.9.1.1
Limits: 30 dBm
Test Parameters
Frequency | 2402, 2440, 2480 MHz Setup Conducted
RBW 1 MHz VBW 3 MHz
Detector(s) | Max peak hold Sweep Time | Auto
Instrumentation
[Me] Asset [ Description [ Manufacturer Model Serial Cal Date Cal Due Date Equipment Status
1 EE 960033 Analyzer - EMI Receiver Agilent M20354 MY51210138 4/21/2021 4/21/2022 Active Calibration
2 AADB0143 Cable Gore EKDD01043.0 5548519 2132021 2132022 Active Calibration
EUT Parameters
Input Power 5VDC via USB Mode BLE Transmit
Frequency 2402, 2440, 2480 MHz Channel 0,19, 39
Data Power
. GFSK 1 Mb . 6
Rate/Modulation ps Setting

Company: LaceClips, L
Report: TR3432 A
Quote: 319293
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Data Table

CONNECTIVITY

Limit
(dBm)

Power

Channel (dBm)

Margin
(dBm)

0 1.413 30.0

28.6

19 0.769 30.0

29.2

39 -0.271 30.0

30.3

Plots

= Keyaght Spectnum Analyas: - Swept 54

Avg Type: Log-Pwr
AvglHoid:>100100
Ext Gain: 10.00 68

Marker 1 2.401690339678 GHz
P

st e Trig: Free Run

IFGain:Low #Atten: 30 6B

Ref 30.00 dBm

Center 2.402000 GHz
#Res BW 1.0 MHz

Span 3.000 MHz
Sweep 2.000 ms (30000 pts)

=3 STATUS

#VBW 3.0 MHz

=]
Peak Search

]

= Keyaght Spectnum Analyas: - Swept 54 E
Peak Search

Marker 1 2.439695039835 GHz
P

ot e Trig: FreeRun
IFGain:Low #Atten: 30 6B

Avg Type: Log-Pwr
AvglHoid:>100100
Ext Gain: 10.00 68

Ref 30.00 dBm

Center 2.440000 GHz
#Res BW 1.0 MHz

Span 3.000 MHz
Sweep 2.000 ms (30000 pts)

=3 STATUS

#VBW 3.0 MHz

Output Power, Channel 0

Output Power, Channel 19

= Keyaght Spectnum Analyas: - Swept 54

1]
Marker 1 2.479698839961 GHz
PHO:

¥ Trig: Free Run
IFi #Anen: 30 dB

Avg Type: Log-Pwr
Avg|Hoid:> 100100
Ext Gain: -10.00

Ref 30.00 dBm

Center 2480000 GHz
#Res BW 1.0 MHz

Span 3.000 MHz
Sweep 2.000 ms (30000 pts)

=3 STATUS

#VBW 3.0 MHz

Output Power, Channel 39

Company: LaceClips, LLC
Report: TR3432 A
Quote: 319293

Page 15 of 33

Name: LaceClips
Model: LACECLIPS-F

Serial: Engineering Sample




5.1.4 Peak Power Spectral Density

CONNECTIVITY

Operator Braden Smith QA Zach Wilson
Temperature | 21.6°C R.H. % 43.30%
Test Date 7/27/2021 Location Conducted Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 §11.10.2
Limits: 8dBm/3kHz
Test Parameters
Frequency | 2402, 2440, 2480 MHz Setup Conducted
RBW 3 kHz VBW 9.1 kHz
Detector(s) | Max peak hold Sweep Time | Auto
Instrumentation
[Me] Asset [ Description [ Manufacturer Model Serial Cal Date Cal Due Date Equipment Status
1 EE 960033 Analyzer - EMI Receiver Agilent M20354 MY51210138 4/21/2021 4/21/2022 Active Calibration
2 AADB0143 Cable Gore EKDD01043.0 5548519 2132021 2132022 Active Calibration
EUT Parameters
Input Power 5VDC via USB Mode BLE Transmit
Frequency 2402, 2440, 2480 MHz Channel 0,19, 39
Data Power
. GFSK 1 Mb . 6
Rate/Modulation ps Setting

Company: LaceClips, L
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Data Table

Channel

Peak PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

-17.6

8.0

25.6

19

-17.5

8.0

25.5

39

-17.6

8.0 25.6

Plots

CONNECTIVITY

- Keysighe Spectnam Arsher - Sucpt 54

W
Marker 1 2.401920644542 Gl
i rig: Free Run

ida Cp.
#Anen: 30 dB

Peak Search

Ref 30.00 dBm

Center 2.4020000 GHz
#Res BW 3.0 kHz

‘Span 861.8 kHz

#VBW 9.1 kHz Sweep 92.00 ms (30000 pts)

- Keysighe Spectnam Arsher - Sucpt 54

W
Marker 1 2.439919179518

Ref 30.00 dBm

Center 2.4400000 GHz
#Res BW 3.0 kHz

Avg Type: Log-Pwr
AvglHold: 46100
Ext Gain: -10.00 4B

Mkr1 2.4

e Trig: Free Run
" wAnen: 20 dB

Span 861.8 kHz
Sweep 92.00 ms (30000 pts)

#VBW 9.1 kHz

Peak PSD, Channel O

Peak PSD, Channel 19

- Keysighe Spectnam Arsher - Sucpt 54

B ]
Marker 1 2.479917570865 Gl Avg Type: Log-Pwr
&

" Trig: Free Run AvglHold:>100100
#Anen: 30 dB Ext Gain: -10.00 4B

Mkr1 2.479 917
-17.

= Peak Search

Ref 30.00 dBm

Center 2.4800000 GHz ‘Span £61.8 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 92.00 ms (30000 pts)

=3 i5

Peak PSD, Channel 39
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5.1.5 Duty Cycle

CONNECTIVITY

Operator Braden Smith QA Zach Wilson
Temperature | 21.6°C R.H. % 43.30%
Test Date 7/27/2021 Location Conducted Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10
Limits: Reported
Test Parameters
Frequency | 2480 MHz Setup Conducted
RBW 8 MHz VBW 50 MHz
Detector(s) | Max peak hold Sweep Time | Auto
Instrumentation
[Me] Asset [ Description Model Serial Cal Date Cal Due Date Equipment Status
1 EE 960033 Analyzer - EMI Receiver MY51210138 4/21/2021 4/21/2022 Active Calibration
2 AADB0143 Cable EKDD01043.0 5548519 2132021 2132022 Active Calibration
EUT Parameters
Input Power 5VDC via USB Mode BLE Transmit
Frequency 2480 MHz Channel 39
Data Power
. GFSK 1 Mb . 6
Rate/Modulation ps Setting

Company: LaceClips, LLC
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Data Table

Observation
Period (us)

On Time

(us)

Duty Cycle
(%)

626.5

99.5

15.9%

Plots

CONNECTIVITY

= Keyaaght Speciram Anslyae - Swept $4
o

Marker 1 A 626.512 ps

Ref 30.00 dBm

Center 2480000000 GHz
Res BIW & MHz

PNC: Fast —e- Trig: Free Run

IFGain:Low  @Afien: 30 dB

#VBW 50 MHz

Avg Type: Voltage

Ext Gain: -10.00 4B

Span 0 Hz
000 pts)

STATUS

= Keyaaght Speciram Anslyae - Swept $4
o

Marker 1 A 99.4597 ps

PNC: Fast —e- Trig: Free Run
IFGain:Low  @Afien: 30 dB

Ref 30.00 dBm

Center 2480000000 GHz
Res BIW & MHz

#VBW 50 MHz

Avg Type: Voltage

Ext Gain: -10.00 4B

" span0Hz
Sweep 2.000 ms (30000 pts)
A

Observation Period

On Time

Company: LaceClips, LLC
Report: TR3432 A
Quote: 319293

Page 19 of 33

Name: LaceClips
Model: LACECLIPS-F

Serial: Engineering Sample




CONNECTIVITY

5.1.6 Conducted Spurious Emissions

Operator Braden Smith QA Zach Wilson
Temperature | 21.6°C R.H. % 43.30%

Test Date | 7/27/2021 Location Conducted Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 §11.11, §11.12

Limits: 20 dBc
Reference Level = 1.5 dBm

Limit =-18.5 dBm

Test Parameters

Frequency | 30 MHz—25 GHz Setup Conducted

RBW 100 kHz VBW 300 kHz
Detector(s) | Max peak hold Sweep Time | Auto
Calt::::ion Reference Level (dBm) — 20 dB = Limit (dBm)

Instrumentation

| No.| Asset | Description | IManufacturer Model Serial Cal Date Cal Due Date Equipment Status
1 EE 960038 Analyzer - EMI Receiver Agilent ME0354 MY531210138 42172021 42152022 Active Calibration
2 AA950M43 Cable Gore EKD01D01043.0 5546519 232021 2132022 Active Calibration

EUT Parameters

Input Power 5VDC via USB Mode BLE Transmit
Frequency 2402, 2440, 2480 MHz Channel 0,19, 39
Data Power
. GFSK 1 Mb . 6
Rate/Modulation ps Setting
Company: LaceClips, LLC Name: LaceClips
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Data Tables
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Emission
Frequency
(MHz)

Peak
Channel [Limit (dBm)

(dBm)
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Margin
(dB)
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25.8

Plots

[ Kyight Specirum Anshyze - Serept 54

1 7! Avg Type: Log P
T e Ok IR I g Freorun Aot 00100
|FGain-Low __#Atten: 20 0B Ext Gain: -10.00 4B

Ref 20.00 dBm

Subs:

B
System
criptions

Span 10.00 MHz | LTS

#VBW 300 kHz

24000000GHz| -
2 ITEERK] 2.399 592 4 GHz
3 IEENN] 24017033 GHz 1543 dl
4 [N ) S S

[ Kyight Specirum Anshyze - Serept 54

i 97 0 Avg Type: Log-Pwr
UL RO IR . rrecrn  Avagetobo0
FainLow *_SAmen: 2048 Ext Gain: -10.00 98

Ref 20.00 dBm

b
Mkr—RefLv

Center 2.483750 GHz

#Res BW 100 kHz #VBW 300 kHz

2483 5000 GHz| -20.100 dBm|

2 ITRERN] 2483763 7 GHz

3 NERN] 24797040 GHz
4 O A

=

Authorized Band Edge (Lower)
Channel 0

Authorized Band Edge (Higher)
Channel 39

[ Kiyight Spectnam Arahzer - Swept 52

Marker 1 781.838727991 MHz
Ao Pt ey Trig: FreeRun

IFGain:Low —_ SAtten: 20 B

Avg Type: Log-Pwr
Avg|Hold:» 100100
Ext Gain: -10.00 9B

Ref 20.00 dBm

Stop 1.0000 GHz

#VBW 300 kHz Sweep 94.00 ms (30000 pis)

W MODE TR 521 % v FUNCTION DTH | FUNCTION VALLE
1 78184 MHz| 59,655 dBm |
2
3 - |
4+ I |
= Ao

[ Kiyight Spectnam Arahzer - Swept 52
Avg Type: Log-Pwr

Avg|Hold: 38H00
Ext Gain: -10.00 9B

Marker 1 2.401646721557 GHz
oG Pt ey Trig: FreeRun

IFGain:Low —_ SAtten: 20 B

Ref 20.00 dBm

‘l

Stop 10.000 GHz
Sweep $62.0 ms (30000 pts)

FUNCTION DTH

Res BW 100 kHz

e MODE TRC| SCL
T
2
3 S S B
e _________________________________________________________|

#VBW 300 kHz

FUNCTION VALLE

24016 GHz | 1323 dBm|

=3 e

30-1000 MHz, Channel 0

1-10 GHz, Channel O

Company: LaceClips, LLC
Report: TR3432 A
Quote: 319293

Page 21 of 33

Name: LaceClips
Model: LACECLIPS-F

Serial: Engineering Sample




= Kiyight Spectnam Arahzer - Swept 52

i 4 z Avg Type: Log-Pwi
Marker 1 24.730491016367 “ . reerin RS
IFGain:Low —_ SAtten: 20 B Ext Gain: -10.00 4B

Mkr1 24
4

Ref 20.00 dBm

#VBW 300 kHz

X v NCTION DTH

247305GHz| 44338 dBm |

STATUS

Marker 1 798.427280909 MHz Avg Type: Log-Pwr

= Kiyight Spectnam Arahzer - Swept 52

CONNECTIVITY

Peak Search

C i Trig: FreeRun Avg|Hold:> 100100
#Artten: 20 dB Ext Gain: -10.00 4B e
r NextPeak
Ref 2000 dBm 8 B

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30000 pis)

STATUS

10-25 GHz, Channel O

30-1000 MHz, Channel 19

| Kiyight Spectnam Arahzer - Swept 52

- Avg Type: Log-Pwi
Marker 1 2.439747891600 'm . eerin A::H:::f SR
i GainLow * #Atten: 20 4B Ext Gain: -10.00 0

Mkr1 2.439 7 GHZ

Ref 20.00 dBm 0.869 dBm)

Start 1.000 GHz Stop 10.000 GHz

Sweep $62.0 ms (30000 pts)

| Kiyight Spectnam Arahzer - Swept 52

Avg Type: Log-Pwr Peak Search
e rast ooy Trig: Free Run Avg|Hold:» 100100
IFGainiow * #Asten: 20 48 Ext Gain: -10.00 9B

Stop 25.000 GHz
#VBW 300 kHz Sweep 1.434 s (30000 pts]

X v FUNCTION NCTION DTH

246565 GHz| 43,650 dBm |

STATS

1-10 GHz, Channel 19

10-25 GHz, Channel 19

[ Kiyight Spectnam Arahzer - Swept 52

- Avg Type: Log-Pwi
Marker 1 874.122137405 M B | reerun A::H::L-ﬂ:g‘mr
\FCantow T #Atten: 20 48 Ext Gain: -10.00 B

Mkr1 874.
Ref 20.00 dBm 83!

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30000 pis)

X ¥ FONCTIO UNCTION WDTH

87412 MHz|  -58.938 dBm I

[ Kiyight Spectnam Arahzer - Swept 52

Marker 1 2.479649321644 GHz Avg Type: Log-Pwr

o Fast T Trig: FreeRun Avg|Hold:» 100100
IFGainiow * #Asten: 20 48 Ext Gain: -10.00 9B

Ref 20.00 dBm

"\

Stop 10.000 GHz
#VBW 300 kHz Sweep £62.0 ms (30000 pis)

X ¥ FONCTIO UNCTION WDTH

2,479 6 GHz| 0,049 dBm | I _
|
| —

30-1000 MHz, Channel 39

1-10 GHz, Channel 39

Company: LaceClips, LLC
Report: TR3432 A
Quote: 319293

Page 22 of 33

Name: LaceClips
Model: LACECLIPS-F

Serial: Engineering Sample




[ Keight Spectrm Aeulyser - Sept 54

Marker 1 24.565985532851
ot o Trig: FreeRun
o #Atten: 20 9B

Ref 20,00 dBm

Stop 25.000 GHz

Sweep 1.434 s (30000 pts)

10-25 GHz, Channel 39

Company: LaceClips, LLC
Report: TR3432 A
Quote: 319293

Page 23 of 33

CONNECTIVITY

Name: LaceClips
Model: LACECLIPS-F

Serial: Engineering Sample



5.1.7 Frequency Stability

CONNECTIVITY

Operator Braden Smith QA Adam Alger
Temperature | 21.6°C R.H. % 51%%
Test Date 8/11/2021 Location Conducted Bench
Requirement | FCC 2.1055 Method ANSI C63.10
Limits: Reported
Test Parameters
Frequency | 2402, 2440, 2480 MHz Setup Conducted
RBW 1 kHz VBW 3 kHz
Instrumentation
|No.| Asset | Description | IManufacturer Model Cal Date Cal Due Date Equipment Status
1 EE 960033 Analyzer - EMI Receiver Agilent MNI03BA MY51210135 4/21/2021 412152022 Active Calibration
2 AA 960143 Cable Gore EKDO1D01045.0 5546519 21372021 2132022 Active Calibration
EUT Parameters
Input Power | 2.8, 3.7, 4.3 VDC via DC Lab Supply Mode BLE CW
Frequency | 2402, 2440, 2480 MHz Channel 0,19, 39

Company: LaceClips, L
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CONNECTIVITY

Data Table

0 2.8 2401700899

0 3.7 2401700841

0 4.3 2401700860

19 2.8 2439700178

19 3.7 2439700093

19 4.3 2439700067

39 2.8 2479699583

39 3.7 2479699293

39 4.3 2479699202
Company: LaceClips, LLC Name: LaceClips
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CONNECTIVITY

5.2 Radiated Emissions

Description of
Measurement

The frequency spectrum is investigated for intentional and / or unintentional signals
emanating from the EUT by use of a standardized test site and measurement
antenna.

The antenna, cable, pre-amp, and other necessary measurement system correction
factors are loaded onto the EMI receiver / spectrum analyzer when the
measurements are performed allowing the data to be gathered and reported as
corrected values.

The maximum emissions from the EUT are determined by turn-table azimuth
rotation (360°) and scanning of the measurement antenna. Maximized levels are
noted at degree values of azimuth, measurement antenna height, and measurement
antenna polarity.

Example
Calculations

Measurement (dBuV) + Cable factor (dB) + Other (dB) + Antenna Factor (dB/m) =
Corrected Reading (dBuV/m)

Margin (dB) = Limit (dBuV/m) - Corrected Reading (dBuV/m)

Example at 4000 MHz:

Reading =40 dBuV + 3.4 dB + 0.9 dB + 6.5 dB/m = 50.8 dBuV/m
Average Limit = 20 log (500) = 54 dBuV/m

Margin = 54 dBuV/m - 50.8 dBuV/m =3.2 dB

Block Diagram

EMI
Receiver
/ Antenna \ EUT
Spectrum
Analyzer
Company: LaceClips, LLC Name: LaceClips
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5.2.1 Radiated Emissions

CONNECTIVITY

Operator Ivan Alvarez QA Jonathan Dilley
Temperature | 20.9°C to 24.7°C R.H. % 44.20% to 51.60%
. Chamber 3 (30MHz-18GHz)
Test Date 7/30/2021, 8/2/2021 Location Chamber 5 (18GHz-25GHz)
Requirement | FCC 15.209 Method ANSI C63.10
Limits:

30-88 40.0 - -
88-216 43.5 - -

216-960 46.0 - -
960-1000 54.0 = =
1000-25000 - 54.0 74.0

Test Parameters
Frequency 30 MHz to 25 GHz Distance 3m
Quasi peak detector for
measurements under 1 GHz.
. 80cm (below 1 GHz)
Detector(s) | Average measurements made Table height 150cm (above 1 GHz)
with a reduced VBW of 11 kHz.
Max peak hold for plots.
1.2 MHz (below 1 GHz)
RBW 120 kHz (below 1 GHz) VBW 3 MHz (above 1 GHz peak)
1 MHz (above 1 GHz) 11 kHz (above 1 GHz average)
30 kHz for emission identification
EUT . .
Plots Worst case plots shown. . . Flat, Vertical, Horizontal
Orientations
Instrumentation

| N0.| Agset ‘ Description hdanufacturer rodel Serial Cal Date Cal Due Date Equiprnent Status
1 AA 960158  Anterna- Double Ridge Horn ETSLindgren 3117 109300 4212021 4212022 Active Calibration
2 AA 960154 Filter - High Pas=s 24 GHz FhibA HFF-L-14186 FaF2-02 A22021 22022 Active Calibration
3 AAGB0176  Cable AH. Systerns, Inc SAC-26G-6 395 232021 Axz0zz Active Yerification
4 EE 960085  Analuzer - EMI Receiver Agilent M30384 FAYE1210148 42042021 42002022 Active Calibration
[ EE 960196  Meter - Hugro-Thermomneter Contral Cornpany 90080-03 180045452 Fz0z20 02z Active Calibration
g AA 960005  Antenna - Bicorical EmMCO 93108 9601-2280 F212020 F22A2021 Active Calibration
7 AAOB0195  Anterna- Log Periodic AH. Susterns, Inc SA5-512-2 B57 A2Az2020 Azaz022 Active Calibration
g LSC-300 Cable Charnber 3 Ernis: - 292020 a¥2021 Active Yerification
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Laird
CONNECTIVITY
EUT Parameters

Input Power | 3.7VDC via battery Mode BLE Transmit

Data
Rate/Modulation

Channel 0,19, 39 GFSK 1Mbps

Data Tables

97.3 Vertical 100 0 23.5 43.5 20.1 Vertical
97.3 Vertical 100 0 24.6 43.5 18.9 Flat
97.3 Vertical 100 0 24.3 43.5 19.2 Side
182.8 Horizontal 100 0 22.9 43.5 20.6 Side
909.1 Vertical 100 0 25.1 46.0 20.9 Side
946.6 Vertical 100 0 25.7 46.0 20.3 Flat

2388.7 | Horizontal 150 285 41.4 54.0 12.6 0
2483.8 | Horizontal 150 260 47.0 54.0 7.0 39

2389.9 | Horizontal 150 285 52.7 74.0 21.3 0
2483.5 | Horizontal 150 260 63.6 74.0 10.4 39
Company: LaceClips, LLC Name: LaceClips
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CONNECTIVITY

4879.5 Vertical 150 0 Vertical 19 43.8 54.0 10.2
4879.4 | Horizontal 100 0 Vertical 19 45.2 54.0 8.8
4879.5 | Horizontal 100 45 Horizontal 19 44.9 54.0 9.2
4879.4 Vertical 100 0 Horizontal 19 45.0 54.0 9.0
4879.5 Vertical 100 220 Flat 19 44.2 54.0 9.8
4879.4 | Horizontal 100 130 Flat 19 47.4 54.0 6.6
4803.4 | Horizontal 100 130 Flat 0 46.3 54.0 7.7
4959.5 | Horizontal 100 130 Flat 39 47.0 54.0 7.0
4879.2 Vertical 150 0 Vertical 19 47.6 74.0 26.4
4880.4 | Horizontal 100 0 Vertical 19 48.6 74.0 25.4
4879.4 | Horizontal 100 45 Horizontal 19 48.5 74.0 25.5
4879.4 Vertical 100 0 Horizontal 19 48.3 74.0 25.7
4879.4 Vertical 100 220 Flat 19 47.8 74.0 26.2
4879.1 | Horizontal 100 130 Flat 19 50.5 74.0 23.5
4804.3 | Horizontal 100 130 Flat 0 49.5 74.0 24.5
4959.3 | Horizontal 100 130 Flat 39 49.6 74.0 24.4

23835.4 | Horizontal 150 0 40.0 54.0 14.1 52.5 74.0 21.5 Noise Floor
Company: LaceClips, LLC Name: LaceClips
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CONNECTIVITY
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6  REVISION HISTORY

0 8/16/2021 Initial Draft Zach Wilson
1 6/29/2022 Final Zach Wilson
2 8/1/2022 Revised per TCB comments Adam Alger
3 8/9/2022 Revised per TCB comments Adam Alger
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