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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BECKMAN COULTER INC.
250 SOUTH KRAEMER BOULEVARD MS C1NWO01
BREA, CA 92821-6232, USA

EUT DESCRIPTION: TOC ANALYZER
MODEL: PAT700
SERIAL NUMBER: N/A

SAMPLE RECEIPT DATE: 2023-07-07

DATE TESTED: 2023-07-19 to 2023-08-14
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C: 2023 Complies
ISED RSS-210 Issue 10: 2019 Complies
ISED RSS-GEN Issue 5 + A1 + A2: 2021 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.
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with:
ANSI C63.10-2013

FCC 47 CFR Part 2

FCC 47 CFR Part 15C

RSS-GEN Issue 5 + Al + A2: 2021

RSS-210 Issue 10: 2019

3. SUMMARY OF TEST RESULTS

This report contains data provided by the customer which can impact the validity of results. UL LLC is
only responsible for the validity of results after the integration of the data provided by the customer.
Below is a list of the data provided by the customer:

1. RFID radio similarities (see section 6.4)

2. Intended EUT orientation (see section 6.4)

3. RFID radio operational specifications (see section 6.4)

Requirement Description |[Requirement Clause Number Result Remarks
. . FCC §15.215 (c)
Occupied Bandwidth RSS-Gen 6.7
Fundamental FCC §15.225 (a-d)
Measurements. FCC 8§15.209 (d)
IC RSS-210, Annex B.6
Tx Spurious Emissions IC RSS-GEN, Section 8.9
. Passed None.
(Transmitter)
FCC
Frequency Stability FCC 8§815.225 (e)
RSS-210, Annex B.6
AC Mains Line Conducted FCC §15.207
Emissions IC RSS-GEN, Section 8.8

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 Uso0067 27265 825374
Morrisville, NC 27560, U.S.A
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

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 Upap
Radio Frequency (Spectrum Analyzer) 419.38 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 1.94dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable Loss
(dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) + LISN
Insertion Loss.

36.5dBuV +0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

6. EQUIPMENT UNDER TEST

6.1. DESCRIPTION OF EUT

The EUT is the ANATEL PAT700 that detects the Total Organic Carbon concentration in a water
sample. The EUT has an RFID radio on the accessory bottle, and bottle receptacle. There are 4
independently operated RFID radios and bottles. Only 1 RFID radio can read a bottle at a time, |.E the
EUT cannot transmit on more than one radio simultaneously.

6.2. MAXIMUM ELECTRIC FIELD STRENGTH

The transmitter has a maximum peak radiated electric field strength as follows:

Fundamental Frequency (MHz) E-Field (dBuV/m)
13.56 -7.55

6.3. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was 0.0.30.0. Unix OS Ver: 5.4.142.0
6.4. WORST-CASE CONFIGURATION AND MODE

The EUT has 4 independent RFID radios with 4 accessory bottles. Per client declaration, each RFID
radio and bottle are electrically identical, and operate at the same power. To find the worst-case
configuration, the fundamental of each RFID radio with its associated bottle was measured and
compared. It was found that radio 4 with bottle 4 was the worst-case. Therefore, all testing in this
report was done on this RFID radio and bottle only.

Per client declaration, the EUT is only meant to operate as tabletop equipment in one orientation.
Therefore, the EUT was tested in said orientation.

Per client declaration, only 1 RFID radio can read a bottle at a time, I.E, Simultaneous transmission is
not supported on the EUT.

The EUT was tested while connected to AC mains and operating as intended.
Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30 m open are test site. Therefore sufficient tests were made

to demonstrate that the alternative site produces results that correlate with the ones of tests made in
an open field based on KDB 414788
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DATE: 2024-08-09
IC: 23864-M1RFID23

REPORT NO: R14753336-E1
FCC ID: 2AOSQM1RFID23

6.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Router Linksys BEFSR41 C2124038797 N/A
Flash Drive PNY 16GB N/A N/A
I/O CABLES

1 Power 1 3 Pin Shielded <3m Connectgd o AC
Mains
Digital . . Terminated into
2 In/Out 3 5 Pin Shielded <3m resistor bank.
Connected to Router
3 Ethernet 1 RJ45 Shielded <3m underneath ground
plane.
4 RS-232 1 RS232 Shielded <3m Termlnated into
Data resistor bank.
5 Printer/Cal 1 9 pin Shielded <3m Termlnated nto
resistor bank.
6 USB 1 USB Shielded <3m | ConnectedtoUSB
Flash Drive.
7 4-20mA 1 8 Shielded | <3m Terminated into
dummy load.
TEST SETUP

The EUT is configured to transmit at max power during the test. The accessory bottle was installed,
and the radio was set to read the accessory bottle.

SETUP DIAGRAM

Please refer to R14753336-EP1 for setup diagrams
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09

IC: 23864-M1RFID23

7. TEST AND MEASUREMENT EQUIPMENT

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

Notes

For tests involving equipment listed above that has a calibration due date during the testing period,
the testing was completed before said due date.

Test Equipment Used - Wireless Conducted Measurement Equipment

Eqwlrl):)ment Description Manufacturer| Model Number | Last Cal. Next Cal.
Common Equipment
Conducted Room 1
Keysight
90410 Spectrum Analyzer . N9030A 2023-06-14| 2024-06-14
Technologies
207726 Temp/Humid Chamber Thermotron SM-32-8200 2023-01-20| 2024-01-20
210642 Environmental Meter Fisher 15-077-963  |2021-08-16| 2023-08-16
Scientific
MMO0169 True RMS Multimeter Agilent U1232A 2022-08-03| 2023-08-03
PS214 CW-AC Power Source Ametek Cw2501 NA NA
92852 CW-AC Power Source Ametek CW2501 NA NA
SOFTEMI Antenna Port Software UL Version 2022.8.16 NA NA
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
EqU|I[:|)Dment Description Manufacturer Model Number Last Cal. | Next Cal.
cBLogy | Coaxcable, '?n(;lzezggo'f'f'tma'e ©BNC-|  pasternack | PE3W06143-240 2023-04-04|2024-04-04
SN: . . D
181474341 Environmental Meter Fisher Scientific 15-077-963 2022-10-05(2023-10-05
LISN, 50-ohm/50-uH, 250uH 2- Fischer Custom | FCC-LISN-50/250- na. na.
LISNOO3 conductor, 25A Com. 25.9-01 2022-08-01/2023-08-01
75141 EMI Test Receiver 9kHz-7GHz Rohde & Schwarz ESCI 7 2022-08-03|2023-08-03
52859 Transient Limiter, 0.009-100MHz Electro-Metrics EM-7600 2023-04-04|2024-04-04
. Keysight
MMO0169 True RMS Multimeter Technologies U1232A 2022-08-03(2023-08-03
CW2501M
92852 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Miscellaneous (if needed)
Lisnoog | LISN. 50-0hm/50-uH, 2-conductor, | g0 Flectronics | 8012-50-R-24-BNC|  NA NA
25A (For support gear only.)
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

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

Equip.
ID

Description M

anufacturer/Brand

Model Number

Last Cal.

Next Cal.

0.009-30MHz

135144

Active Loop
Antenna

ETS-Lindgren

6502

2023-01-17

2024-01-17

Gain-Loss
Chains

207638

Gain-loss string:
0.009-30MHz

Various

Various

2023-05-17

2024-05-17

Receiver &
Software

197955

Spectrum
Analyzer

Rohde & Schwarz

ESW44

2023-04-10

2024-04-10

SOFTEMI

EMI Software

UL

Version 9.5 (18 Oct 2021)

Additional
Equipment used

21642

Environmental
Meter

Fisher Scientific

15-077-963

2021-08-16

2023-08-16

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 1)

Equip. ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop ETS-Lindgren 6502 2023-01-17 | 2024-01-17
Antenna
30-1000 MHz
Hybrid Broadband Sunol Sciences
159203 Antenna Corp. JB3 2023-01-23 | 2024-01-23
Gain-Loss Chains
Gain-loss string: . .
91974 0.009-30MHz Various Various 2023-05-16 | 2024-05-16
Gain-loss string: . .
91976 >5.1000MHz Various Various 2023-05-16 | 2024-05-16
Receiver &
Software
197954 Spectrum Analyzer| Rohde & Schwarz ESW44 2023-02-02 | 2024-02-02
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
200539 E”V',{/?gtrgf”ta' Fisher Scientific 15-077-963 | 2022-10-05 | 2023-10-05
PS216 AC Power Source Elgar CW2501M NA NA
HPF008 High Pass Filter Pasternack PES717 2023-02-15 | 2024-02-15
(30MHz)
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

8. OCCUPIED BANDWIDTH

LIMITS

FCC 815.215 (c) Intentional radiators operating under the alternative provisions to the general emission
limits, as contained in 88 15.217 through 15.257 and in subpart E of this part, must be designed to ensure
that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the
specific rule section under which the equipment operates, is contained within the frequency band
designated in the rule section under which the equipment is operated.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1-5% of the 20dB
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer internal
99% bandwidth function is utilized.

RESULTS
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

8.1. Tag On

Eoyvght St by - AEO0T) 81K IVSE AL MDA, CONT T—h= E Eoyvght St by - AEO0T) 81K IVSE AL MDA, CONT [
L . . 323207 Mg 14, 2033 L : NELTT ) 2442 Mg L4, 2023
550000 MF Fadio Ste: Noms Fraguency 560000 MF Radio Sta: Nome Fraquency
P P LLi3 —= Trg: Free Rum Avp|Hedd: 1010 entec Freq 13. = —= Trg: Free Rum AwglHeld: 1000
B CairLow #Aren: 10 48 Radic Device: BTS FCairLow sAnen: 1048 Radio Devies: BTS
10 dlidiv Ref -10.00 dBm 10 dlidiv Ref -10.00 dBm
Log Log
Center Freq) Center Freq)
13.660000 Mz 13.660000 Mz
Center 13.56 MHz Span 200 kHz CFStep Center 13.56 MHz Span 200 kHz CFStep
WRes BW 4.3 kHz FVBW 13 kHz Sweep 10.33ms 20,000 Az #Res BW 4.3 kHz FVBW 13 kHz Sweep 10.33 ms 20,000 Az
Man| Man|
Occupled Bandwidth Total Power -29.9 dBm Occupled Bandwidth Total Power -31.4 dBm
127.25 kHz Freq Offsat 128.03 kHz Freq Offsat
Transmit Freq Error 3.415 kHz OBW Power 90.00 % Oz Transmit Freq Error 5.063 kHz OBW Power 90.00 % Oz
x dB Bandwidth §2.95 kHz xdB -20.00 dB x dB Bandwidth E0.92 kHz xdB -20.00 dB
Eoyvght St by - AEO0T) 81K IVSE AL MDA, CONT T—h= E Heyegh St Brbyoe - SE073 B 1R IV MATR IO CONT [
L . ) 3248198 M aug 14, 2023 L E e ) 324990 M hug 14, 2023
550000 MF Fadio Ste: Noms Fraguency 560000 MF Radio Sta: Nons Fraquency
P P LLi3 —= Trg: Free Rum Avp|Hedd: 1010 entec Freq 13. = —= Trg: Free Rum AwglHeld: 1000
B CairLow #Aren: 10 48 Radic Device: BTS FCairLow sAnen: 1048 Radio Devies: BTS
10 dlidiv Ref -10.00 dB&m 10 dlidiv Ref -10.00 d&m
Log Log
Center Freq) Center Freq)
13.660000 Mz 13.660000 Mz
Center 13.56 MHz Span 200 kHz CFStep Center 13.56 MHz Span 200 kHz CFStep
WRes BW 4.3 kHz FVBW 13 kHz Sweep 10.33ms 20,000 Az #Res BW 4.3 kHz FVBW 13 kHz Sweep 10.33 ms 20,000 Az
Man| Man|
Occupled Bandwidth Total Power -34.9 dBm Occupled Bandwidth Total Power -24.3 dBm
129.02 kHz Fraq Offsat 129.85 kHz Fraq Offsat
Transmit Freq Error 3.278 kHz OBW Power 90.00 % Oz Transmit Freq Error 2.148 kHz OBW Power 90.00 % Oz
x dB Bandwidth B5.93 kHz xdB -20.00 dB x dB Bandwidth EB3.43 kHz xdB -20.00 dB
Tag On
Bottle Frequency 99% Bandwidth 20dB Bandwidth

Number (MHz)

(KHz)

(KHz)

1 13.56

127.25

52.95

13.56

128.03

80.92

13.56

129.02

85.93

2
3
4 13.56

129.85

83.43
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

8.2. Tag Off

Number (MHz)

(KHz)

(KHz)

Eoyvght St by - AEO0T) 81K IVSE AL MDA, CONT T—h= E Heyegh St Brbyoe - SE073 B 1R IV MATR IO CONT [
L E 92:56122 A aug 14, 2023 L : NELTT ) 32438 M 14, 5023
Fadio Ste: Noms Fraquency Radio Std: Noms Fraquency
enter Freq 13.560000 MHz — Trig: Fres Fum AvglHead: 10010 ritec Freq 13.560000 Mz o Trg Freaun AvglHead: 10010
B CairLow #Aren: 10 48 Radic Device: BTS FCairLow sAnen: 1048 Radio Devies: BTS
10 dlidiv Ref -10.00 dBm 10 dlidiv Ref -10.00 d2m
Log Log
Center Freq) Center Freq)
13.660000 Mz 13.660000 Mz
Center 13.56 MHz Span 200 kHz CFStep Center 13.56 MHz Span 200 kHz CFStep
WRes BW 4.3 kHz FVBW 13 kHz Sweep 10.33ms 20,000 Az #Res BW 4.3 kHz FVBW 13 kHz Sweep 10.33 ms 20,000 Az
Man| Man|
Occupled Bandwidth Total Power -32.3 dBm Occupled Bandwidth Total Power -23.2 dBm
138.71 kHz Fraq Offsat 132.56 kHz Fraq Offsat
Transmit Freq Error 3.872 kHz OBW Power 90.00 % Oz Transmit Freq Error 5.576 kHz OBW Power 90.00 % Oz
x dB Bandwidth 52.97 kHz xdB -20.00 dB x dB Bandwidth EB.78 kHz xdB -20.00 dB
Eoyvght St by - AEO0T) 81K IVSE AL MDA, CONT T—h= E Eoyvght St by - AEO0T) 81K IVSE AL MDA, CONT [
L . 32:47:30 Mg 14, 5033 L : NELTT ) 3249116 Mg L4, 2023
Fadio Sté: Noms Fraquency Radio Sta: Noms Fraquency
enter Freq 13.560000 MHz — Trig: Fres Fum AvglHead: 10010 ritec Freq 13.560000 Mz o Trg Freaun AvglHead: 10010
B CairLow #Aren: 10 48 Radic Device: BTS FCairLow sAnen: 1048 Radio Devies: BTS
10 dlidiv Ref -10.00 dB&m 10 dlidiv Ref -10.00 dBm
Log Log
Center Freq) Center Freq)
13.660000 Mz 13.660000 Mz
Center 13.56 MHz Span 200 kHz CFStep Center 13.56 MHz Span 200 kHz CFStep
WRes BW 4.3 kHz FVBW 13 kHz Sweep 10.33ms 20,000 Az #Res BW 4.3 kHz FVBW 13 kHz Sweep 10.33 ms 20,000 Az
Man| Man|
Occupled Bandwidth Total Power -30.0 dBm Occupled Bandwidth Total Power -27.6 dBm
135.93 kHz Froqoftest 140.46 kHz p—
Transmit Freq Error -3.036 kHz OBW Power 99.00 % Oz Transmit Freq Error 3.033 kHz OBW Power 99.00 % Oz
x dB Bandwidth 4469 kHz xdB -20.00 dB x dB Bandwidth 32.19 kHz xdB -20.00 dB
Tag Off
Bottle Frequency 99% Bandwidth 20dB Bandwidth

1 13.56

138.71

52.97

13.56

132.56

68.78

13.56

135.93

44.69

2
3
4 13.56

140.46

32.19
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

9. RADIATED EMISSION TEST RESULTS
9.1. LIMITS AND PROCEDURE

LIMIT

FCC 8§15.225
IC RSS-210, Annex B.6
IC RSS-GEN, Section 8.9 (Transmitter)

(a) The field strength of any emissions within the band 13.553-13.567 MHz shall not exceed 15,848
microvolts/ meter at 30 meters.

(b) Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any emissions
shall not exceed 334 microvolts/meter at 30 meters.

(c) Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any emissions
shall not exceed 106 microvolts/meter at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110- 14.010 MHz and shall not
exceed the general radiated emission limits in § 15.209 as follows:

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional radiator
shall not exceed the field strength levels specified in the following table:

Limits for radiated disturbance of an intentional radiator
Frequency range (MHZz) Limits (UV/m) Measurement Distance (m)

0.009 — 0.490 2400/ F (kHz) 300
0.490 — 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating
under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz
or 470-806 MHz. However, operation within these frequency bands is permitted under other sections
of this part, e.g. 88 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)

In addition:

815.209 (d) The emission limits shown the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000
MHz. Radiated emissions limits in these three bands are based on measurements employing an
average detector.

815.209 (d) The provisions in 88 15.225, measuring emissions at distances other than the distances
specified in the above table, determining the frequency range over which radiated emissions are to be
measured, and limiting peak emissions apply to all devices operated under this part.
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

TEST PROCEDURE
ANSI C63.10, 2013

The EUT is an intentional radiator that incorporates a digital device, the highest fundamental
frequency generated or used in the device is 13.56 MHz; therefore, the frequency range was
investigated from 9kHz to the 10" harmonic of the highest fundamental frequency, or 1000 MHz,
whichever is greater.

Note: For all Below 30MHz test data, 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)

RESULTS
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REPORT NO: R14753336-E1

FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

9.2. FUNDAMENTAL AND SPURIOUS EMISSIONS (Below 30MHz)
9.21. Tag On
FUNDAMENTAL
UL Morr I le 20823 Jul 28 21
_ Ll-_! 13.56MHz
59
[i]
_ . \.J 2 ) =]
i Gl I ST T PR .‘._, AP P P Y Y s AL TP T W7 o5, N = _;,, ot 4, v '-rH it
11,81 5.
(e S A Rt Soton W
Rev 9.5 18 Det ZB21
ANTENNA FACE ON
Frequency Met'er 135144 Gain/Loss |Dist. Corr. Factor| Corre(ited FCC 15.225 Limit |Margin|Azimuth|Height| Loop
Marker| " Mhz) [Re2ding Det | g m) (dB) (dB) Reading (dBuv/m) (dB) | (Degs) | (cm) | Angle
(dBuVv) dB(uVolts/meter) g g
1 12.013 17.36 | Pk 10.8 .8 -40 -11.04 29.5 -40.54 5 100 | O degs
2 13.357 | 14.82 | Pk 10.6 .9 -40 -13.68 40.5 -54.18 5 100 | O degs
3 13.5005 15.3 Pk 10.6 9 -40 -13.2 50.5 -63.7 5 100 | O degs
4 13.56 17.98 | Pk 10.6 .9 -40 -10.52 84 -94.52 5 100 | O degs
5 13.637 | 14.65 | Pk 10.6 9 -40 -13.85 50.5 -64.35 5 100 | O degs
6 13.931 | 14.62 | Pk 10.5 .9 -40 -13.98 40.5 -54.48 5 100 | O degs
7 14.575 | 15.15 | Pk 10.5 .9 -40 -13.45 29.5 -42.95 5 100 | O degs

Pk - Peak detector
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

=, UL Morriswvi

Project |

Client =
Te=t Locotion:

59

RF Emizsicns

Mode: Fundament
Tested by: 2B188/11993

14753336

ckman Coul ter

Chomber 4

Lal Check, 1

3. 56MHz

dBtulol te/meter)

I5MH=z /

Frequarcy (MHz)

[Py AR

Aaf/fiin  Dutifg Fode

Fix Woupaliods  Labal |

ANTENNA FACE OFF

Meter ) ) Corrected L. ) ) )
Frequency| ) 135144 Gain/Loss Dist. Corr. i FCC 15.225 Limit |Margin|Azimuth|Height| Loop
Marker| Reading| Det Reading
(MHz) (dB/m) (dB) Factor (dB) (dBuV/m) (dB) | (Degs) | (cm) | Angle
(dBuVv) dB(uVolts/meter)
1 11.992 | 17.26 | Pk 10.8 .8 -40 -11.14 29.5 -40.64 20 100 |90 degs
2 13.385 | 17.62 | Pk 10.6 9 -40 -10.88 40.5 -51.38 20 100 |90 degs
3 13.4865 | 16.78 | Pk 10.6 9 -40 -11.72 50.5 -62.22 20 100 |90 degs
4 13.56 19.13 | Pk 10.6 9 -40 -9.37 84 -93.37 20 100 |90 degs
5 13.658 16.4 | Pk 10.6 9 -40 -12.1 50.5 -62.6 20 100 |90 degs
6 13.805 | 17.28 | Pk 10.5 9 -40 -11.32 40.5 -51.82 20 100 |90 degs
7 15.0895 | 16.79 | Pk 10.4 9 -40 -11.91 29.5 -41.41 20 100 |90 degs

Pk - Peak detector
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

qeUL Morrizville 2023 Jul 28 21:85:24
: RF Emizsicns
Project Humber: 14753336
g4 Client: Beckman Coulter
Test Locotion: Chomber 4
Mode: Fundamental Check, 13.56MHz
7 Tested by: 2B188/11993
59
5 47
[i]
, ¢ )
11.81 35MHz/ 5.3
Frequency (MHz)
T oy Gt (TR ARl a Y o) i e poba |
Rev 9.5 18 Det ZB21
ANTENNA FACE FLAT
Met C cted
Marker Frequency Reaed;irg Det 135144 Gain/Loss Dist. Corr. :;:iineg FCC 15.225 Limit | Margin | Azimuth | Height | Loop
(MHz) (dBuV) (dB/m) (dB) Factor (dB) dB(uVolts/meter) (dBuVv/m) (dB) | (Degs) | (cm) |Angle
1 11.985 17.09 | Pk 10.8 .8 -40 -11.31 29.5 -40.81 35 100 Flat
2 13.1645 15.56 | Pk 10.6 9 -40 -12.94 40.5 -53.44 35 100 Flat
3 13.462 14.68 | Pk 10.6 .9 -40 -13.82 50.5 -64.32 35 100 Flat
4 13.56 20.95 | Pk 10.6 9 -40 -7.55 84 -91.55 35 100 Flat
5 13.63 14.61 | Pk 10.6 .9 -40 -13.89 50.5 -64.39 35 100 Flat
6 13.833 14.81 | Pk 10.5 .9 -40 -13.79 40.5 -54.29 35 100 Flat
7 14.379 15.47 | Pk 10.5 9 -40 -13.13 29.5 -42.63 35 100 Flat

Pk - Peak detector
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

SPURIOUS EMISSION — E FIELD

L Morrisville 2823 Jul 28

RF Emissions

78—

terd

dBEfulalts/

Frequency (MHz)

Bef/olin  Dotifivg Mede

S Lobel Forge () o)

BL30MHz SPURIOUS EMISSIONS

Susp Fie  toupaode  Lotwl

Dist.
Frequency Met'e r 135144 | Gain/Loss | Corr. Corretfted QP/.AV Qp/A.v Pk Limit | Azimuth | Loop
Marker (MH2) Reading |Det (dB/m) (dB) Factor Reading Limit Margin (dBuV/m) | (Degs) | Angle
(dBuV) (dB) dB(uVolts/meter) | (dBuvV/m)| (dB)
1 .01177 4295 | Pk| 185 A -80 -18.45 46.19 -64.64 66.19 0-360 | Odegs
19 .01291 43.56 | Pk 18 1 -80 -18.34 45.39 -63.73 65.39 0-360 Flat
11 .01404 4476 | Pk | 175 A -80 -17.64 44.66 -62.3 64.66 0-360 | 90 degs
12 .02739 4425 | Pk| 143 1 -80 -21.35 38.85 -60.2 58.85 0-360 | 90 degs
2 .02867 4574 | Pk | 14.2 1 -80 -19.96 38.46 -58.42 58.46 0-360 | Odegs
20 .02867 43,74 | Pk | 14.2 1 -80 -21.96 38.46 -60.42 58.46 0-360 Flat
3 .04819 42.83 | Pk | 12.7 1 -80 -24.37 33.94 -58.31 53.94 0-360 | Odegs
13 .04819 4344 | Pk | 12.7 1 -80 -23.76 33.94 -57.7 53.94 0-360 | 90 degs
21 .04819 4197 | Pk | 12.7 Nl -80 -25.23 33.94 -59.17 53.94 0-360 Flat
14 .10584 33.58 | Pk | 12.2 A -80 -34.12 27.11 -61.23 - 0-360 | 90 degs
22 .10805 38.15 | Pk| 12.2 1 -80 -29.55 26.93 -56.48 - 0-360 Flat
4 .1084 36.37 | Pk | 12.2 A -80 -31.33 26.9 -58.23 - 0-360 | Odegs
5 .15383 46.8 Pk | 12.2 1 -80 -20.9 23.86 -44.76 43.86 0-360 0 degs
23 .15459 46.08 | Pk | 12.2 1 -80 -21.62 23.82 -45.44 43.82 0-360 Flat
15 .15629 4538 | Pk | 12.2 1 -80 -22.32 23.73 -46.05 43.73 0-360 | 90 degs
6 .53216 3474 | Pk | 12.2 .2 -40 7.14 33.08 -25.94 - 0-360 | Odegs
16 .54902 34.65 | Pk| 12.2 2 -40 7.05 32.81 -25.76 - 0-360 | 90 degs
24 .59962 33.84 | Pk| 12.2 .2 -40 6.24 32.05 -25.81 - 0-360 Flat
7 2.00776 26.53 | Pk | 12.3 3 -40 -.87 29.54 -30.41 - 0-360 | Odegs
25 2.39563 22.28 | Pk| 123 3 -40 -5.12 29.54 -34.66 - 0-360 Flat
17 6.30386 226 | Pk| 116 .6 -40 -5.2 29.54 -34.74 - 0-360 | 90 degs
8 6.34181 18.19 | Pk | 11.6 .6 -40 -9.61 29.54 -39.15 - 0-360 0 degs
26 6.47883 155 | Pk| 11.6 .6 -40 -12.3 29.54 -41.84 - 0-360 Flat
27 20.37266 20.68 | Pk 9.7 1.1 -40 -8.52 29.54 -38.06 - 0-360 Flat
9 20.6214 1348 | Pk| 9.7 1.1 -40 -15.72 29.54 -45.26 - 0-360 | Odegs
10 25.00604 29.5 Pk 89 1.2 -40 -4 29.54 -29.94 - 0-360 0 degs
18 25.00604 29.08 |Pk| 89 1.2 -40 -.82 29.54 -30.36 - 0-360 | 90 degs
28 25.00604 3844 |Pk| 89 1.2 -40 8.54 29.54 -21 - 0-360 Flat

Pk — Peak Detector Note: Only Qp/Av Margin reported as worst-case.
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2AOSQM1RFID23 IC: 23864-M1RFID23

SPURIOUS EMISSION —H FIELD

Test Focility: UL Morrisville 2823 Jul 28 22:32:54

P IRF Emissions
' : i P ' |Project Number: 14753336

i |Test Leocation: Chomber 4
i |Mode: 1Tx, 13.56MH=z

\ | FTET ottt Teated byt 28188/115993

:iIITIt. L"F.’ 18Am )

53

di (ufmpe/ me Ler)

BER N | 8 38
Frequency (MHz)

Fionge (HHz FEL/U Fief/fiktn  Ort/fivg Mode Sarep Pts  BSupsiMol Ronge (MHz)

I’:’.E'] A5 2000-681/% 187718 PEAK VoIt fvag Fute 2881 Hﬂ;;

2:.15-.49 Ghl-Gal) /108 97510 PEAK/Volt fvg Futo 2881 HARH To.08%-.15

3:.49-38 Dol -6k /18R 9718 PERK/Vlt Ay futn BRI MAOH 1

Det./fivy Mode Sueep Fits  Niups/Mnde
Aut 2081 NaXH
futo 2081 MAXH
Al a1 MaxH

Rev 9.5 18 Oct 2821

BL30MHz SPURIOUS EMISSIONS
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REPORT NO: R14753336-E1 DATE: 2024-08-09

FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23
Meter Corrected
Frequency . 135144 | Gain/Loss | Dist. Corr. k Qp/Av Limit |Margin| Pk Limit |Azimuth| Loop
Marker (MHz) Reading Det (dB/m) (dB) Factor (dB) Reading (dBuA/m) | (dB) |(dBuV/m)| (Degs) | Angle
(dBuv) dB(uAmps/meter)
1 .01177 42.95 | Pk -33 1 -80 -69.95 -5.31 -64.64 14.69 0-360 0 degs
19 .01291 43.56 | Pk -33.5 1 -80 -69.84 -6.11 -63.73 13.89 0-360 Flat
11 .01404 44.76 | Pk -34 1 -80 -69.14 -6.84 -62.3 13.16 0-360 | 90 degs
12 .02739 44.25 | Pk -37.2 1 -80 -72.85 -12.65 -60.2 7.35 0-360 | 90 degs
2 .02867 45.74 | Pk -37.3 1 -80 -71.46 -13.04 -58.42 6.96 0-360 0 degs
20 .02867 43.74 | Pk -37.3 1 -80 -73.46 -13.04 -60.42 6.96 0-360 Flat
3 .04819 42.83 | Pk -38.8 1 -80 -75.87 -17.56 -58.31 2.44 0-360 0 degs
13 .04819 43.44 | Pk -38.8 1 -80 -75.26 -17.56 -57.7 2.44 0-360 | 90 degs
21 .04819 41.97 | Pk -38.8 1 -80 -76.73 -17.56 -59.17 2.44 0-360 Flat
14 .10584 33.58 | Pk -39.3 1 -80 -85.62 -24.39 -61.23 - 0-360 | 90 degs
22 .10805 38.15 | Pk -39.3 1 -80 -81.05 -24.57 -56.48 - 0-360 Flat
4 .1084 36.37 | Pk -39.3 1 -80 -82.83 -24.6 -58.23 - 0-360 0 degs
5 .15383 46.8 Pk -39.3 1 -80 -72.4 -27.64 -44.76 -7.64 0-360 0 degs
23 .15459 46.08 | Pk -39.3 1 -80 -73.12 -27.68 -45.44 -7.68 0-360 Flat
15 .15629 45.38 | Pk -39.3 1 -80 -73.82 -27.77 -46.05 -7.77 0-360 | 90 degs
6 .53216 34.74 | Pk -39.3 2 -40 -44.36 -18.42 -25.94 - 0-360 0 degs
16 .54902 34.65 | Pk -39.3 2 -40 -44.45 -18.69 -25.76 - 0-360 | 90 degs
24 .59962 33.84 | Pk -39.3 2 -40 -45.26 -19.45 -25.81 - 0-360 Flat
7 2.00776 26.53 | Pk -39.2 3 -40 -52.37 -21.96 -30.41 - 0-360 0 degs
25 2.39563 22.28 | Pk -39.2 3 -40 -56.62 -21.96 -34.66 - 0-360 Flat
17 6.30386 22.6 Pk -39.9 .6 -40 -56.7 -21.96 -34.74 - 0-360 | 90 degs
8 6.34181 18.19 | Pk -39.9 .6 -40 -61.11 -21.96 -39.15 - 0-360 0 degs
26 6.47883 15.5 Pk -39.9 6 -40 -63.8 -21.96 -41.84 - 0-360 Flat
27 20.37266 20.68 | Pk -41.8 11 -40 -60.02 -21.96 -38.06 - 0-360 Flat
9 20.6214 13.48 | Pk -41.8 11 -40 -67.22 -21.96 -45.26 - 0-360 0 degs
10 25.00604 29.5 Pk -42.6 1.2 -40 -51.9 -21.96 -29.94 - 0-360 0 degs
18 25.00604 29.08 | Pk -42.6 1.2 -40 -52.32 -21.96 -30.36 - 0-360 | 90 degs
28 25.00604 38.44 | Pk -42.6 1.2 -40 -42.96 -21.96 -21 - 0-360 Flat

Pk — Peak Detector
Note: Only Qp/Av Margin reported as worst-case.
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

9.2.2. Tag Off
FUNDAMENTAL
ui-_ic"_t Facility UL Morrizvil le . e elif -
95 RF Emi=z=ions
83
o 5Ot

B

11 .81 35HA 5.3
R C Surp
| Rev 9.5 18 0=t 2821
ANTENNA FACE ON

Marker Frequency R':I:;:g Det 135144 Gain/Loss Dist. Corr. C:;;Ei:‘egd FCC 15.225 Limit | Margin| Azimuth | Height| Loop
(MHz) (dBuV) (dB/m) (dB) Factor (dB) dB(uVolts/meter) (dBuV/m) (dB) | (Degs) | (cm) | Angle
1 12.9755 17.06 | Pk 10.6 .8 -40 -11.54 29.5 -41.04 119 100 | O degs
2 13.2975 15.6 Pk 10.6 .8 -40 -13 40.5 -53.5 119 100 | O degs
3 13.504 15.05 | Pk 10.6 .8 -40 -13.55 50.5 -64.05 119 100 | Odegs
4 13.56 18.26 | Pk 10.6 .8 -40 -10.34 84 -94.34 119 100 | Odegs
5 13.609 15.59 | Pk 10.6 .8 -40 -13.01 50.5 -63.51 119 100 | O degs
6 13.7875 15.93 | Pk 10.5 .8 -40 -12.77 40.5 -53.27 119 100 | Odegs
7 14.1585 17.49 | Pk 10.5 .8 -40 -11.21 29.5 -40.71 119 100 | O degs

Pk - Peak detector
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

_Test Facility: UL Morrisville 2023 Jul 31 Z1:14:30

RF Emi=sions

Tested by: 28

dBlulalta/meter) Usrtica

L
=18}

1 El ) ) ) ) J5MAz/ ) ) ) 5. 31

Rev 9.5 18 Oct 2821

ANTENNA FACE OFF

Marker Frequency RIZIae(:i?:g Det 135144 Gain/Loss | Dist. Corr. C:;';zci:legd FCC 15.225 Limit | Margin | Azimuth | Height| Loop
(MHz2) (dBuV) (dB/m) (dB) Factor (dB) dB(uVolts/meter) (dBuVv/m) (dB) | (Degs) | (cm) | Angle

1 12.951 16.88 | Pk 10.6 .8 -40 -11.72 29.5 -41.22 326 100 |90 degs

2 13.2835 15.73 | Pk 10.6 .8 -40 -12.87 40.5 -53.37 326 100 |90 degs

3 13.4795 15.08 | Pk 10.6 .8 -40 -13.52 50.5 -64.02 326 100 |90 degs

4 13.56 14.98 | Pk 10.6 .8 -40 -13.62 84 -97.62 326 100 |90 degs

5 13.6965 15.3 Pk 10.6 .8 -40 -13.3 50.5 -63.8 326 100 |90 degs

6 13.756 16.1 Pk 10.5 .8 -40 -12.6 40.5 -53.1 326 100 |90 degs

7 14.2215 15.46 | Pk 10.5 .8 -40 -13.24 29.5 -42.74 326 100 |90 degs

Pk - Peak detector
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

=Test Facility UL ™
95, ]

RF Emi=sions

dBlulalta/meter) Usrtica

11 .81

Rev 9.5 18 Oct 2821

7]
B
2

35HHz/

Frequency (MHz)

ANTENNA FACE FLAT

15.31

Frequency| Metfer 135144 Gain/Loss |Dist. Corr. Factor| Corre(zted FCC 15.225 Limit |Margin|Azimuth| Height| Loop
Marker| " (\inz) [Reading Det| o, ) (dB) (dB) Reading (dBuV/m) (dB) | (Degs) | (cm) |Angle
(dBuV) dB(uVolts/meter)

1 12.8355 | 16.06 | Pk 10.7 N -40 -12.54 29.5 -42.04 | 326 100 | Flat

2 13.217 | 16.11 | Pk 10.6 .8 -40 -12.49 40.5 -52.99 | 326 100 | Flat

3 13.483 | 1497 | Pk 10.6 .8 -40 -13.63 50.5 -64.13 | 326 100 | Flat

4 13.56 15.69 | Pk 10.6 .8 -40 -12.91 84 -96.91 326 100 Flat

5 13.637 | 15.37 | Pk 10.6 .8 -40 -13.23 50.5 -63.73 | 326 100 | Flat

6 13.8715 | 15.18 | Pk 10.5 .8 -40 -13.52 40.5 -54.02 326 100 Flat

7 14.505 | 16.25 | Pk 10.5 .8 -40 -12.45 29.5 -41.95 | 326 100 | Flat

Pk - Peak detector
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

SPURIOUS EMISSION — E FIELD

UL Morrisvil le

RF Emissions

2823 Aug 4  15:28:15

Pre ject Number: 14753338

1

ta/mete

dBEtulal

ient
=t Locotio
1T=,

e
Tested by

Beckmon

aaE

Rev 9.5 18 Oct ZB21

"EQUEnCyY CMH=z)

LT

Fange (e

[TETT] Ref Atin

Dt g Hede

48

Dist.
arkr | SN | il | o | 135108 |Genjoss| co. | SOt LY wargin | leimie | st | toop
(dBuv) (dB) dB(uVolts/meter) | (dBuV/m)
1 0.02874 42.86 Pk 14.2 0.1 -80 -22.84 38.44 -61.28 58.44 0-360 0 degs
5 0.02874 44.05 Pk 14.2 0.1 -80 -21.65 38.44 -60.09 58.44 0-360 | 90 degs
9 0.02881 45.84 Pk 14.2 0.1 -80 -19.86 38.41 -58.27 58.41 0-360 Flat
2 0.49 34.96 Pk 12.2 0.2 -40 7.36 13.8 -6.44 33.8 0-360 0 degs
6 0.52373 34.9 Pk 12.2 0.2 -40 7.3 33.22 -25.92 - 0-360 | 90 degs
10 0.52373 35.16 Pk 12.2 0.2 -40 7.56 33.22 -25.66 - 0-360 Flat
3 0.57432 34.41 Pk 12.2 0.2 -40 6.81 32.42 -25.61 - 0-360 0 degs
11 0.63756 32.97 Pk 12.2 0.2 -40 5.37 31.51 -26.14 - 0-360 Flat
7 0.68394 33.21 Pk 12.2 0.2 -40 5.61 30.9 -25.29 - 0-360 | 90 degs
12 28.46316 35.37 Pk 7.9 13 -40 4.57 29.54 -24.97 - 0-360 Flat
4 28.58542 32.4 Pk 7.9 13 -40 1.6 29.54 -27.94 - 0-360 0 degs
8 28.58964 29.31 Pk 7.9 13 -40 -1.49 29.54 -31.03 - 0-360 | 90 degs

Pk — Peak Detector
Note: Only Qp/Av Margin reported as worst-case.
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

SPURIOUS EMISSION — H FIELD

2023 Aug 4

]QT:EST. Faci |:it5: :UL f’lo.-.-is:\.r..l.'e. .

RF

Project Humber :
Client

Test |

Mode:

Emissions

+ Beckman Coulter
ocation

1T=, 13.56MH=z

1Tested by: BESS@1/11503

14753336

Chomber 4

.

aa
Frequency (MHz)
N -l T %
CN
Rew 9.5 18 Det 2621
BL30MHz SPURIOUS EMISSIONS

Frequency Met‘er 135144 | Gain/Loss | Dist. Corr. Corre(fted Q!)/..Av Qp/A'v Pk Limit |Azimuth| Loop

Marker| (MH2) Reading|De (dB/m) (dB) Factor (dB) Reading Limit  [Margin (dBuA/m)| (Degs) | Angle
(dBuv) dB(uAmps/meter) | (dBuA/m) | (dB)

1 0.02874 | 42.86 |Pk| -37.3 0.1 -80 -74.34 -13.06 |-61.28 6.94 0-360 | Odegs
5 0.02874 | 44.05 |Pk| -37.3 0.1 -80 -73.15 -13.06 |-60.09 6.94 0-360 |90 degs

9 0.02881 | 45.84 |Pk| -37.3 0.1 -80 -71.36 -13.09 |-58.27 6.91 0-360 Flat
2 0.49 3496 |Pk| -39.3 0.2 -40 -44.14 -37.7 -6.44 -17.7 0-360 | O degs
6 0.52373 | 349 |Pk| -39.3 0.2 -40 -44.2 -18.28  [-25.92 - 0-360 (90 degs

10 0.52373 | 35.16 |Pk| -39.3 0.2 -40 -43.94 -18.28 |-25.66 - 0-360 Flat
3 0.57432 | 34.41 |Pk| -39.3 0.2 -40 -44.69 -19.08 |-25.61 - 0-360 | 0 degs

11 0.63756 | 32.97 |Pk| -39.3 0.2 -40 -46.13 -19.99 -26.14 - 0-360 Flat
7 0.68394 | 33.21 |Pk| -39.3 0.2 -40 -45.89 -20.6 -25.29 - 0-360 |90 degs

12 | 28.46316 | 35.37 |Pk| -43.6 13 -40 -46.93 -21.96 |-24.97 - 0-360 Flat
4 28.58542 | 324 |Pk| -43.6 13 -40 -49.9 -21.96 |-27.94 - 0-360 | O degs
28.58964 | 29.31 |Pk| -43.6 13 -40 -52.99 -21.96 |-31.03 - 0-360 |90 degs

Pk — Peak Detector
Note: Only Qp/Av Margin reported as worst-case.

Page 27 of 38

UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27518; USA

FORM NO: CCSUP4701l
TEL:(919) 549-1400

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




REPORT NO: R14753336-E1
FCC ID: 2AOSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

9.3. TXSPURIOUS EMISSION 30 TO 1000 MHz

9.3.1.

Tag On

SPURIOUS EMISSION

Jertical

CdBull/m)

Rew

9

elest Facility: UL Morriaville

2823 Jul 31 18:44:13

B5|

75|

65|

Rodioted Emissions
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B5|

75|
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UL Morrizvil le

Rodioted Emissions
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an Coulter
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56MH

{Tested by' 2B188/11993

o

B Ref/ftin  betifg ok

Frequency (MHz)

Sueep Fts  Wapa'Mode Lobel | Rorgs (e FAWAEY

68 Ta@

Ref/ftin  Det/Avg Mode Sweep Pts  #SwpsMoce  Lobel
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VERTICAL
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

DATA
Meter . Corrected i . . .
Marker Frequency| Reading| Det 159203 (dB/m) | Gain/Loss Filter (dB) Reading QPk Limit Margin|Azimuth|Height Polarity
(MHz) (dBuV) (dB) (dBuV/m) (dBuVv/m) (dB) | (Degs) | (cm)

8 31.3248 | 40.38 | Qp 26.3 -31.8 .5 35.38 40 -4.62 3 102 \'
1 32.145 31.02 | Pk 25.7 -31.7 .5 25.52 40 -14.48 | 0-360 | 399 H
2 37.865 | 38.53 | Pk 214 -31.6 4 28.73 40 -11.27| 0-360 | 100 H
9 46.407 | 46.16 | Qp 15.6 -31.5 4 30.66 40 -9.34 272 129 V
3 46.83 40.4 | Pk 15.4 -31.5 4 24.7 40 -15.3 | 0-360 | 399 H
10 57.5 48.19 | Pk 13.3 -31.4 .5 30.59 40 -9.41 | 0-360 98 \
4 66.025 | 40.44 | Pk 13.9 -31.3 .5 23.54 40 -16.46| 0-360 | 199 H
11 89.95 49.88 | Pk 13.9 -31 4 33.18 43.52 -10.34| 0-360 98 \Y
5 91.93 50.3 | Pk 14.3 -31 4 34 43.52 -9.52 | 0-360 | 199 H
12 101.61 | 45.72 | Pk 16.8 -30.9 .5 32.12 43.52 -11.4 | 0-360 | 199 \
6 103.645 | 47.58 | Pk 17.3 -30.9 .5 34.48 43.52 -9.04 | 0-360 | 299 H
13 | 126.4596 | 44.55 | Qp 19.9 -30.7 .6 34.35 43.52 -9.17 126 102 \'
7 138.625 | 48.27 | Pk 19.1 -30.6 .6 37.37 43.52 -6.15 | 0-360 | 199 H

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: R14753336-E1
FCC ID: 2AOSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

9.3.2. Tag Off

SPURIOUS EMISSION

q‘_\[cat Facility: UL Morrizville 2823 Jul 31 z8:11:31
) : Rodioted Emissions 3 Meters
. i ! i Project Number: 14753336
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REPORT NO: R14753336-E1

FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09

IC: 23864-M1RFID23

DATA
Marker Frequency R“:::::g Det 159203 (dB/m) | Gain/Loss Filter (dB) C:;;:tnegd QPk Limit Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dB) (dBuV/m) (dBuv/m) (dB) (Degs) | (cm)
1 30.99 30.53 Pk 26.5 -31.8 .6 25.83 40 -14.17 | 0-360 199 H
9 30.9865 39.89 | Qp 26.5 -31.8 .6 35.19 40 -4.81 16 106 Vv
10 46.4419 46.22 Qp 15.6 -31.5 4 30.72 40 -9.28 318 124 \Y
2 46.39 40.77 Pk 15.6 -31.5 4 25.27 40 -14.73 0-360 399 H
11 57.72 48.53 Pk 13.3 -31.4 .5 30.93 40 -9.07 0-360 98 Vv
3 57.83 40.63 Pk 13.3 -31.4 .5 23.03 40 -16.97 | 0-360 399 H
12 66.025 45.65 Pk 13.9 -31.3 .5 28.75 40 -11.25 | 0-360 98 Vv
66.685 40.22 Pk 14 -31.3 4 23.32 40 -16.68 | 0-360 199 H
5 79.06 39.03 Pk 13.7 -31.1 4 22.03 40 -17.97 | 0-360 399 H
13 90.06 50.25 Pk 13.9 -31 4 33.55 43.52 -9.97 0-360 98 Vv
6 93.525 50.62 Pk 14.7 -31 4 34.72 43.52 -8.8 0-360 199 H
14 124.435 47.43 Pk 20 -30.7 .6 37.33 43.52 -6.19 0-360 98 Vv
7 130.595 45.67 Pk 19.7 -30.6 .6 35.37 43.52 -8.15 0-360 199 H
8 139.67 46.82 Pk 19.1 -30.6 .6 35.92 43.52 -7.6 0-360 199 H

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

10. FREQUENCY STABILITY

LIMIT

815.225 (e) The frequency tolerance of the carrier signal shall be maintained within £0.01% of the
operating frequency, over a temperature variation of -20 degrees to +50 degrees C at normal supply
voltage, and for a variation in the primary supply voltage from 85% to 115% of the rated supply
voltage at a temperature of 20 degrees C. For battery operated equipment, the equipment tests shall
be performed using a new battery.

IC RSS-210, Annex B.6
Carrier frequency stability shall be maintained to £0.01% (x100 ppm).

TEST PROCEDURE
ANSI C63.10-2013 Clause 6.8

RESULTS
No non-compliance noted.

10.1. WITHTAG

Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: +100 ppm = 1.356 kHz

RS e Frequency Deviation Measureed with Time Elapse

Supply | Temp
Startup Delta @ 2 mins Delta @5 mins Delta @ 10 mins Delta Limit
(vde) (°0) (MHz) (ppm) (MHz) (ppm) (MHz) (ppm) (MHz) (ppm) (ppm)
120.00 50 13.5604129 2.083 13.5603973 3.236 13.5603875 3.955 13.5603799 4517 +100
120.00 40 13.5603736 4.978 13.5603731 5.015 13.5603725 5.061 13.5603724 5.070 +100
120.00 30 13.5603733 5.006 13.5603740 4.950 13.5603750 4.876 13.5603774 4,701 +100

120.00 20 13.5604411 0.000 13.5604376 0.258 13.5604369 0.313 13.5604359 0.387 +100
120.00 10 13.5603863 4.047 13.5603891 3.835 13.5603938 3.494 13.5604011 2.950 +100
120.00 0 13.5604409 0.018 13.5604320 0.673 13.5604338 0.544 13.5604393 0.138 +100
120.00 -10 13.5604575 -1.208 13.5604653 -1.779 13.5604701 -2.139 13.5604785 -2.756 +100
120.00 -20 13.5604903 -3.623 13.5604936 -3.872 13.5605043 -4.655 13.5605101 -5.088 +100
102.00 20 13.5604723 -2.295 13.5604664 -1.862 13.5604630 -1.613 13.5604589 -1.309 +100

138 20 13.5604586 -1.291 13.5604575 -1.208 13.5604565 -1.134 13.5604553 -1.042 +100

Tested by: 84740/44389
Test date: 2023-07-19
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

11. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207
IC RSS-GEN, Section 8.8

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed
to be connected to the public utility (AC) power line, the radio frequency voltage that is conducted back
onto the AC power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not
exceed the limits in the following table, as measured using a 50uH/50 ohms line impedance stabilization
network (LISN). Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal. The lower limit
applies at the band edges.

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.151t0 0.50 66 to 56 56 to 46
050to5 56 46
5to 30 60 50

Notes:

1. The lower limit shall apply at the transition frequencies

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above
the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

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

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: R14753336-E1
FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09
IC: 23864-M1RFID23

11.1.1. TAG On

LINE 1 RESULTS

(garest Focility: UL-Morrisville 2023 Jul 24 16:18:51
9@
8a}
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5 69
5 :a\x
gt T— 11 q
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" e i W Y I
28} fih & N ¥ — Y rI!','M.;_ AR Al
f & y n | |v§1.'vx.~l. _ﬂ_'Tv
| I AN L AL ] } L
1a R \_-ILJ’____JL.I__.U“_\J,"“ LA
15 B @ 36
I'u'-ﬁri- iency (MH=z)
Rev 9.5 18 Oei 282
Emissions
Range 1: Line-L1 .15 - 30MHz
Meter Corrected
Frequency . Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuv) (dB) dBuV (dBuVv) (dB) (dBuVv) (dB)
1 .201 25.58 Pk 1 9.8 35.48 63.57 -28.09 - -
2 .201 14.47 Av i 9.8 24.37 - - 53.57 -29.2
3 .267 17.6 Pk 1 9.8 27.5 61.21 -33.71 - -
4 .27 8.06 Av 1 9.8 17.96 - - 51.12 -33.16
5 .639 17.02 Pk 0 9.8 26.82 56 -29.18 - -
6 .618 5.66 Av 0 9.8 15.46 - - 46 -30.54
7 1.59 16.41 Pk 0 9.8 26.21 56 -29.79 - -
8 1.578 4.38 Av 0 9.8 14.18 - - 46 -31.82
9 2.01 19.23 Pk 0 9.8 29.03 56 -26.97 - -
10 2.013 15.81 Av 0 9.8 25.61 - - 46 -20.39
11 11.949 34.72 Pk i 10 44.82 60 -15.18 - -
12 11.949 24.25 Av 1 10 34.35 - - 50 -15.65
13 13.563 34.43 Pk 1 10 44.53 60 -15.47 - -
14 13.563 25.14 Av 1 10 35.24 - - 50 -14.76
15 18.84 31.81 Pk 1 10.1 42.01 60 -17.99 - -
16 18.84 27.24 Av 1 10.1 37.44 - - 50 -12.56

Pk - Peak detector
Av - Average detection
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REPORT NO: R14753336-E1 DATE: 2024-08-09
FCC ID: 2A0OSQM1RFID23 IC: 23864-M1RFID23

LINE 2 RESULTS

::_‘I(_‘.h-t.-\'. |51<.: ity: L —I".-.ur isv II'_.‘ . R ) ) 2823 Jul 24 16 Iif:_‘\.
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| §J. ....... I. i
F 1 T8 s
_ I'r(“r{u"'rr_.l_q MH=z
Rev 9.5 18 Det 282
Emissions
Range 2: Line-L2 .15 - 30MHz
Frequen Meter Cbl/Limiter Corrected QP Limit Margin | Average Limit | Margin
u mi mi 1 Vi mi 1
Marker quency Reading | Det | LISN VCF (dB) Reading & & &
(MHz) (dB) (dBuv) (dB) (dBuv) (dB)
(dBuv) dBuv
17 201 24.69 Pk 1 9.8 34.59 63.57 -28.98 - -
18 201 13.91 Av 1 9.8 23.81 - - 53.57 -29.76
19 .267 17.56 Pk 1 9.8 27.46 61.21 -33.75 - -
20 27 12.57 Av 1 9.8 22.47 - - 51.12 -28.65
21 654 12.48 Pk 0 9.8 22.28 56 -33.72 - -
22 .654 2.71 Av 0 9.8 12.51 - - 46 -33.49
23 2.013 18.96 Pk 0 9.8 28.76 56 -27.24 - -
24 2.013 14.64 Av 0 9.8 24.44 - - 46 -21.56
25 11.844 33.36 Pk 1 10 43.46 60 -16.54 - -
26 11.844 25.84 Av 1 10 35.94 - - 50 -14.06
27 13.56 34.32 Pk 1 10 44.42 60 -15.58 - -
28 13.56 23.61 Av 1 10 33.71 - - 50 -16.29
29 19.29 30.61 Pk 2 10.1 40.91 60 -19.09 - -
30 19.293 27.23 Av 2 10.1 37.53 - - 50 -12.47
Pk - Peak detector
Av - Average detection
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REPORT NO: R14753336-E1

FCC ID: 2A0OSQM1RFID23

DATE: 2024-08-09

IC: 23864-M1RFID23

11.1.2. TAG Off

LINE 1 RESULTS

Test Facility: UL-Morrisville 20823 Jul 2 14:32:008
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Farge (M) [ Fei.-‘;tln Tetfag Mode ...‘.--se? Pis !‘.-vs-;l_'t:e .la.k.el. Fange rh ] Ref/attn  Det/fvg Hode Sueep Pt  foupafode  Lobel
| Rev 9.5 18 Dct za21
Emissions
Range 1: Line-L1 .15 - 30MHz
Meter Corrected
Frequency . Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuv) (dB) dBuV (dBuv) (dB) (dBuVv) (dB)
1 .201 24.18 Pk 1 9.8 34.08 63.57 -29.49 - -
2 .201 14.64 Av 1 9.8 24.54 - - 53.57 -29.03
3 .2655 14.59 Pk 1 9.8 24.49 61.26 -36.77 - -
4 .267 6.47 Av i 9.8 16.37 - - 51.21 -34.84
5 2.01 15.16 Pk 0 9.8 24.96 56 -31.04 - -
6 2.013 11.75 Av 0 9.8 21.55 - - 46 -24.45
7 12.189 36.21 Pk 1 10 46.31 60 -13.69 - -
8 12.189 30.77 Av 1 10 40.87 - - 50 -9.13
9 13.563 33.7 Pk 1 10 43.8 60 -16.2 - -
10 13.56 24.03 Av 1 10 34.13 - - 50 -15.87
11 28.293 27.47 Pk .3 10.2 37.97 60 -22.03 - -
12 28.293 25.59 Av 3 10.2 36.09 - - 50 -13.91

Pk - Peak detector

Av - Average detection
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LINE 2 RESULTS

Test Facility: UlL-Morrisville

168,
98|

(=15

— (==l

dBu

Line-L2 d

s : : ¢ S T

) Frequency tMHz)
Farge (HHz) -1 Reffittn  Detfvg Mode Swemp Pis  #5wps/Mode  Lobel Fonge (MH; R Ref/iitn  Det/fivg Hode Sumep Pts  #Swpatode  Laobel
| Rew 9.5 18 Oct 2821
Emissions
Range 2: Line-L2 .15 - 30MHz
Marker Frequency RMe;?r: Det | LISN VCF (dB) Cbl/Limiter C;rrzc.tned QP Limit Margin | Average Limit | Margin
arker 1 (MHz) (zgubf N (dB) :gubg (dBuV) (dB) (dBuv) (dB)
13 .201 24.89 Pk 1 9.8 34.79 63.57 -28.78 - -
14 .201 14.67 Av 1 9.8 24.57 - - 53.57 -29
15 .267 18.39 Pk 1 9.8 28.29 61.21 -32.92 - -
16 .27 13.46 Av 1 9.8 23.36 - - 51.12 -27.76
17 2.013 14.95 Pk 0 9.8 24.75 56 -31.25 - -
18 2.013 12.32 Av 0 9.8 22.12 - - 46 -23.88
19 11.88 34.14 Pk i 10 44.24 60 -15.76 - -
20 11.88 27.53 Av 1 10 37.63 - - 50 -12.37
21 13.56 35.05 Pk i 10 45.15 60 -14.85 - -
22 13.56 23.14 Av 1 10 33.24 - - 50 -16.76
23 28.083 28.08 Pk .3 10.2 38.58 60 -21.42 - -
24 28.083 26.09 Av 3 10.2 36.59 - - 50 -13.41

Pk - Peak detector
Av - Average detection
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12. SETUP PHOTOS

Please refer to R14753336-EP1 for setup photos

END OF TEST REPORT

Page 38 of 38

UL LLC FORM NO: CCSUP4701lI
12 Laboratory Drive, Research Triangle Park, NC 27518; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



	1. ATTESTATION OF TEST RESULTS
	2.  TEST METHODOLOGY
	3. SUMMARY OF TEST RESULTS
	4. FACILITIES AND ACCREDITATION
	5. DECISION RULES AND MEASUREMENT UNCERTAINTY
	5.1. METROLOGICAL TRACEABILITY
	5.2. DECISION RULES
	5.3. MEASUREMENT UNCERTAINTY
	5.4. SAMPLE CALCULATION

	6.  EQUIPMENT UNDER TEST
	6.1. DESCRIPTION OF EUT
	6.2. MAXIMUM ELECTRIC FIELD STRENGTH
	6.3. SOFTWARE AND FIRMWARE
	6.4. WORST-CASE CONFIGURATION AND MODE
	6.5.
	6.5. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAM


	7. TEST AND MEASUREMENT EQUIPMENT
	8.  OCCUPIED BANDWIDTH
	LIMITS
	TEST PROCEDURE
	RESULTS
	8.1. Tag On
	Tag On

	8.2. Tag Off
	Tag Off


	9. RADIATED EMISSION TEST RESULTS
	9.1. LIMITS AND PROCEDURE
	LIMIT
	TEST PROCEDURE
	RESULTS

	9.2. F  UNDAMENTAL AND SPURIOUS EMISSIONS (Below 30MHz)
	9.2.1. Tag  On
	FUNDAMENTAL
	SPURIOUS  EMISSION – E FIELD
	SPURIOUS  EMISSION – H FIELD

	9.2.2. Tag Off
	FUNDAMENTAL
	SPURIOUS  EMISSION – E FIELD
	SPURIOUS  EMISSION – H FIELD


	9.3. TX SPURIOUS EMISSION 30 TO 1000 MHz
	9.3.1. Tag On
	SPURIOUS EMISSION
	DATA

	9.3.2. Tag Off
	SPURIOUS EMISSION
	DATA



	10. FREQUENCY STABILITY
	LIMIT
	TEST PROCEDURE
	RESULTS

	11. AC MAINS LINE CONDUCTED EMISSIONS
	LIMITS
	TEST PROCEDURE
	RESULTS
	11.1.1. TAG On
	LINE 1 RESULTS
	Emissions
	LINE 2 RESULTS
	Emissions

	11.1.2. TAG Off
	LINE 1 RESULTS
	Emissions
	LINE 2 RESULTS
	Emissions


	12. SETUP PHOTOS

