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Certification of Engineering Report

This report has been prepared by VPI Laboratories, Inc. to document compliance of the device
described below with the requirements of Federal Communications Commission (FCC) Part 15, Subpart C.
This report may be reproduced in full. Partial reproduction of this report may only be made with the written
consent of the laboratory. The results in this report apply only to the sample tested.

Applicant Pura

Manufacturer Pura

Brand Name Pura

Model Number | 810-00016

FCCID 2BA2Z-PURAWALLV4

On this 8" day of May 2023, I, individually and for VPl Laboratories, Inc., certify that the
statements made in this engineering report are true, complete, and correct to the best of my knowledge, and
are made in good faith.

Although NVLAP has accredited the VPI Laboratories, Inc. EMC testing facilities, this report must
not be used to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of
the federal government.

VPI Laboratories, Inc.

W
Testetgb% Benjémin N. Antczak

o= _—
W: J Stewart
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1 Client Information

1.1 Applicant

Company Name

Pura

2100 Pleasant Grove Blvd #600
Pleasant Grove, Utah 84062
U.S.A.

Contact Name

Clint Cook

Title

Electrical Engineering Manager

1.2 Manufacturer

Company Name

Pura

2100 Pleasant Grove Blvd #600
Pleasant Grove, Utah 84062
U.S.A.

Contact Name

Clint Cook

Title

Electrical Engineering Manager
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2 Equipment Under Test (EUT)
2.1 Identification of EUT

Brand Name Pura
Model Number 810-00016
Radiated: JX230009004
Serial Numbers AC Mains with Antenna: JX230000962
AC Mains with Dummy Load: JX230000963
Dimensions (cm) 6 X 10 diameter

2.2 Description of EUT

The 810-00016 is a scent diffuser for use in homes and commercial spaces. It contains an NFC reader that
operates at 13.56MHz and interfaces with passive tags on scent bottles. EUT was tested with and without
tags present. The EUT also contains a BLE Module operating in the 2400 MHz to 2483.5MHz ISM Band
containing FCCID 2AC7Z-ESP32WROVERE. Because EUT contains liquid scents, there is only a single
orientation for use. EUT is powered directly by AC Mains.

This report covers the transmitter circuitry of the devices subject to FCC Part 15, Subpart C, §15.225.

2.3 EUT and Support Equipment

The EUT and support equipment used during the test are listed below.

Brand Name
o Name of Interface Ports /
Model Number Description Interface Cables

Serial Number

BN: Pura
MN: 810-00016 (Note 1) Scent Diffuser with NFC See Section 2.4
SN: See Section 2.1 Above

BN: Pura
MN: N/A Scent Bottle with NFC Tag Wireless NFC Interface
SN: N/A

Notes: (1) EUT
The support equipment listed above was not modified in order to achieve compliance with this standard.

2.4 Interface Ports on EUT
There are no interface ports on the EUT.
2.5 Modification Incorporated/Special Accessories on EUT

The following modifications were made to the EUT by the Client during testing to comply with the
specification. This report is not complete without an accompanying signed attestation, that the product will
have all of the documented modifications incorporated into the product when manufactured and placed on
the market.
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e NFC Transmit Power set to “R0”

2.6 Deviation from Test Standard

There were no deviations from the test specification.
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3 Test Specification, Methods and Procedures

3.1 Test Specification

FCC PART 15, Subpart C (47 CFR 15)
Title 15.203, 15.207, and 15.225
KDB174176 D01 Line Conducted FAQ v01r01
Purpose of Test The tests were performed to demonstrate initial compliance

3.2 Methods & Procedures
3.2.1 815.203 Antenna Requirement

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this Section. The manufacturer may design the unit so that a broken antenna can be replaced
by the user, but the use of a standard antenna jack or electrical connector is prohibited. This requirement
does not apply to carrier current devices or to devices operated under the provisions of Sections 15.211,
15.213, 15.217, 15.219, or 15.221. Further, this requirement does not apply to intentional radiators that
must be professionally installed, such as perimeter protection systems and some field disturbance sensors,
or to other intentional radiators which, in accordance with Section 15.31(d), must be measured at the
installation site. However, the installer shall be responsible for ensuring that the proper antenna is employed
so that the limits in this Part are not exceeded.

3.2.2 815.207 Conducted Limits

() 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 50 uH/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 boundary between the frequency ranges.

Limit
Frequ(e'\?'c_:';;)range (dBuV)
Quasi-peak Average
0.15to 0.50* 66 to 56* 56 to 46*
0.50to5 56 46
5to 30 60 50

*Decreases with the logarithm of the frequency.

Table 1: Limits for conducted emissions at mains ports of Class B ITE.

3.2.3 KDB174176 AC Mains Conducted Procedure for Devices Operating Below 30MHz

For a device with a permanent or detachable antenna operating at or below 30 MHz, the FCC will
accept measurements performed with a suitable dummy load in lieu of the antenna under the following
conditions:
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(1) perform the AC power-line conducted tests with the antenna connected to determine
compliance with Section 15.207 limits outside the transmitter's fundamental emission band;

(2) retest with a dummy load in lieu of the antenna to determine compliance with Section 15.207
limits within the transmitter's fundamental emission band.

For a detachable antenna, remove the antenna and connect a suitable dummy load to the antenna connector.
For a permanent antenna, remove the antenna and terminate the RF output with a dummy load or network
which simulates the antenna in the fundamental frequency band.

3.2.4 815.225 Operation Within the Band 13.110 - 14.010

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 band shall not
exceed the general radiated emission limits in § 15.209.

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.

f) Inthe case of radio frequency powered tags designed to operate with a device authorized under this
section, the tag may be approved with the device or be considered as a separate device subject to
its own authorization. Powered tags approved with a device under a single application shall be
labeled with the same identification number as the device.

3.3 Test Procedure

V/PI Laboratories, Inc. is accredited by National Voluntary Laboratory Accreditation Program (NVLAP);
NVLAP Lab Code: 100272-0, which is effective until September 30, 2023. VVPI Laboratories, Inc. carries
FCC Accreditation Designation Number US5263. VPI Laboratories main office is located at 313 W 12800
S, Suite 311, Draper, UT 84020. The testing was performed according to the procedures in ANSI C63.10-
2013, KDB 558074, and 47 CFR Part 15.
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4 Operation of EUT During Testing

4.1 Operating Environment

Power Supply 120 VAC
AC Mains Frequency 60 Hz

4.2 Operating Modes

Since EUT contains liquids and is only to be used in single orientation, the transmitter was tested in that
orientation while in a constant transmit mode at 13.56MHz. EUT contains two antennas, but cannot
transmit on both antennas at once. Tests were repeated on both antennas, with and without tags. Worst-
case unintentional emissions above 30MHz were with “Left Antenna” transmitting. No changes were
detected above 30MHz with the presence of tags. The BLE transmitter was active and transmitting in the
2400-2483.5MHz band.

AC Mains Conducted Emissions were tested twice, with a dummy load for general limits, and again with
the antennas to ensure band-edge compliance according to KDB 174176.

The AC mains voltage to the AC adapter was varied as required by §15.31(e) with no change seen in the
voltage supplied to the transmitter or in transmitter characteristics.

4.3 EUT Exercise Software

Internal firmware was used to activate the 13.56MHz transmitter and control which antenna is transmitting.
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5 Summary of Test Results
5.1 FCC Part 15, Subpart C

5.1.1 Summary of Tests

Frequency
Section Environmental Phenomena Range Result
(MHz)
15.203 Antenna Requirements reSc:[ll:f(:lrJr:Z:lt Complied
15.207 Conducted Disturbance at Mains Ports 0.15t0 30 Complied
15.225(a) Field Strength 13.11-14.01 Complied
15.225(b) Field Strength 13.11 - 14.01 Complied
15.225(c) Field Strength 13.11-14.01 Complied
15.225(d) Field Strength 13.11-14.01 Complied
15.225(e) Frequency Stability 13.11-14.01 Complied
Emission Bandwidth 13.56 Reported
5.2 Result
In the configuration tested, the EUT complied with the requirements of the specification.
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6 Measurements, Examinations and Derived Results

6.1 General Comments

This section contains the test results only. Details of the test methods used and a list of the test equipment
used during the measurements can be found in Section 7 of this report.

When calculations in this report require EUT antenna gains, those values have been provided by the
manufacturer unless otherwise noted.

6.2 Test Results

6.2.1 815.203 Antenna Requirements

The EUT uses a printed coil on a PCB. The antenna feed lines are soldered to connect to the transmission
board via pogo pins.

Result

The EUT complied with the specification.

6.2.2 Conducted Emissions at Mains Ports Data (Hot Lead) with Dummy Load
With Tag

Receiver | Correction | Measured Class B Margin
Fre&l:_'ency Detector Reading Factor Level Limit (dB)
(MHz) (dBLV) (dB) (dBuv) | (dBuv)
0.18 Quasi-Peak 37.9 9.9 478 64.3 -16.5
(Note 2)
Average -
0.18 (Noto 2, 24.1 9.9 34.0 54.3 20.3
0.39 Peak (Note 1) 31.2 9.9 41.2 48.1 7.0
0.55 Peak (Note 1) 33.4 10.0 433 46.0 2.7
0.65 Quasi-Peak 305 10.0 40.4 56.0 1556
(Note 2)
Average )
0.65 (Note 2 21.0 10.0 31.0 46.0 15.0
0.68 Quasi-Peak 31.2 10.0 412 56.0 148
(Note 2)
Average -
0.68 (Note2) 226 10.0 32,6 46.0 13.5
0.80 Quasi-Peak 29.4 10.0 39.4 56.0 -16.6
(Note 2)
0.80 Average 20.1 10.0 30.1 46.0 -15.9
(Note 2)
1.1 Peak (Note 1) 33.1 10.0 43.1 46.0 2.9
1.2 Peak (Note 1) 31.4 10.0 414 46.0 4.6
1.8 Peak (Note 1) 31.2 10.0 41.2 46.0 4.8
2.7 Peak (Note 1) 30.9 10.1 41.0 46.0 5.1
13.6 Quasi-Peak 39.3 10.8 50.1 60.0 9.9
(Note 2)
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Receiver | Correction | Measured | Class B Margin
Frequency Detector Reading Factor Level Limit (dB)
(MHz) (dBuv) (dB) (dBuVv) (dBuVv)
13.6 Average 245 10.8 35.3 50.0 147
(Note 2)
27.1 Peak (Note 1) 21.9 11.9 33.8 50.0 -16.2

Note 1: The reference detector used for the measurements was Quasi-Peak or Peak and the data was compared to
the average limit; therefore, the EUT was deemed to meet both the average and quasi-peak limits.
Note 2: The reference detector used for the measurements was quasi-peak and average and the data was compared
to the respective limits.

Without Tag
Receiver | Correction | Measured Class B Margin
Frequency Detector Reading Factor Level Limit (dB)
(MHz) (dBuV) (dB) (dBuv) | (dBuv)
0.15 Q“(zi't‘epgak 386 9.9 485 65.7 17.2
0.15 '%:I’strea%e 22.1 9.9 32.0 55.7 -23.7
0.19 Q“(z?tfgak 455 9.9 55.4 64.1 8.7
0.19 '%:I’strea%e 31.2 9.9 41.1 54.1 -13.0
0.28 Q‘éziitf;ak 38.1 9.9 48.0 60.8 1238
0.28 '?Ill’gtgag)e 26.2 9.9 36.1 50.8 -14.7
0.40 Q‘ngtfze)ak 316 9.9 415 57.9 -16.4
0.40 '?&’Stga%e 19.7 9.9 29.7 47.9 -18.2
0.68 Q“(zftfze)ak 31.4 10.0 41.4 56.0 -14.6
0.68 '?,L’St'éa%e 227 10.0 326 46.0 -13.4
0.94 Peak (Note 1) 32.1 10.0 421 46.0 -3.9
17 Peak (Note 1) 315 10.0 415 46.0 45
2.0 Peak (Note 1) 314 10.0 415 46.0 4.6
13.6 Q‘ézsgtfze)ak 39.0 10.8 498 60.0 -10.2
136 '?&’stza%e 245 108 353 50.0 147
271 Peak (Note 1) 213 11.9 33.2 50.0 -16.8

Note 1: The reference detector used for the measurements was Quasi-Peak or Peak and the data was compared to
the average limit; therefore, the EUT was deemed to meet both the average and quasi-peak limits.
Note 2: The reference detector used for the measurements was quasi-peak and average and the data was compared
to the respective limits.
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6.2.3 Conducted Emissions at Mains Ports Data (Neutral Lead) with Dummy Load

With Tag
Receiver | Correction | Measured Class B Margin
Frequency Detector Reading Factor Level Limit (dB)
(MHz) | (dBLV) (dB) (dBuV) (dBLV)

0.20 Quasi-Peak 40.1 9.9 50.0 63.7 13.7
(Note 2)

0.20 Average 25.1 9.9 35.0 53.7 -18.6
(Note 2)

0.30 Quasi-Peak 31.8 9.9 418 60.2 185
(Note 2)

Average -

0.30 (Note 2) 21.2 9.9 31.1 50.2 19.1

0.53 Peak (Note 1) 29.7 10.0 39.7 46.0 -6.3

0.65 Quasi-Peak 26.4 10.0 36.4 56.0 -19.6

(Note 2)
0.65 Average 17.4 10.0 27.3 46.0 -18.7
(Note 2)

0.82 Peak (Note 1) 30.2 10.0 40.1 46.0 -5.9
1.8 Peak (Note 1) 30.2 10.0 40.2 46.0 -5.8
2.7 Peak (Note 1) 28.6 10.1 38.7 46.0 -7.3
3.8 Peak (Note 1) 28.6 10.2 38.8 46.0 -7.2
136 Quasi-Peak 38.0 108 48.8 60.0 11.2

(Note 2)
13.6 Average 26.6 10.8 37.4 50.0 12,6
(Note 2)

27.1 Peak (Note 1) 19.3 11.9 31.2 50.0 -18.8
Note 1: The reference detector used for the measurements was Quasi-Peak or Peak and the data was compared to
the average limit; therefore, the EUT was deemed to meet both the average and quasi-peak limits.

Note 2: The reference detector used for the measurements was quasi-peak and average and the data was compared
to the respective limits.
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Without Tag
Receiver | Correction | Measured Class B Margin

Fre'(\q/ltlj_lency Detector Reading Factor Level Limit (dB)

(M) | @BW) | (@B) | @Bwv) | (dBwv)
0.19 Q%ﬁi'tfgak 39.8 9.9 49.7 64.2 145
0.19 A(,tl’gt’;a%e 26.1 9.9 36.0 54.2 -18.2
0.20 Q%ﬁiitf;ak 418 9.9 517 63.7 -12.0
0.20 A(,Ql’gt"ea%e 26.3 9.9 36.2 53.7 175
0.23 Q%ﬁi‘tf;ak 36.3 9.9 46.2 62.6 -16.4
0.23 '?,L’ftgag)e 19.5 9.9 29.4 52.6 232
0.29 Q‘igiitf;ak 34.2 9.9 441 60.7 16,5
0.29 '?&’Stgag)e 21.6 9.9 31.6 50.7 -19.1
0.47 Q‘igiitf;ak 23.0 9.9 32.9 56.6 -23.7
0.47 '?&’S{ea%e 115 9.9 215 46.6 -25.1
0.65 Qu(ﬁfoit'epgak 27.9 10.0 37.9 56.0 -18.1
0.65 '?&’S{ea%e 18.7 10.0 28.6 46.0 17.4
0.96 Peak (Note 1) 293 10.0 393 46.0 6.7
18 Peak (Note 1) 29.0 10.0 39.0 46.0 7.0
28 Peak (Note 1) 28.7 101 38.9 46.0 7.2
13.6 Qlizs;t;Pze)ak 38.0 10.8 48.8 60.0 113
136 mstla%e 26.6 108 374 50.0 126
271 Peak (Note 1) 277 11.9 396 50.0 -10.4

Note 1: The reference detector used for the measurements was Quasi-Peak or Peak and the data was compared to
the average limit; therefore, the EUT was deemed to meet both the average and quasi-peak limits.
Note 2: The reference detector used for the measurements was quasi-peak and average and the data was compared
to the respective limits.
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6.2.4 Conducted Emissions at Mains Ports Data (Hot Lead) with Antenna

No conducted AC mains emissions were detected exceeding Section 15.207 limits outside the transmitter’s
fundamental emission band while transmitting with an antenna at 13.56MHz.

With Tag
88:
80T
70T

60T

Level in dBuV

407

30 ®

201

50\

¥*

FCC CE AVG Glais B Limit 15.225
>

150k

300 400500 800 1M

Preview Result1-PK+

[Preview Result 1.Result¥]
FCC CE AVG Class B Limit15.225 [.\]
* Final_ResultAVG [Final_ResultResult:4]

2M 3M 4M 5M 6

Frequency inHz

8 10M

20M

30M

Critical_Freqs PK+ [Critical_Freqs.Resulti4]
FCC CE QP Class B Limit15.225 [.\]

Final_ResultQPK [Final_ResultResult5]

Frequency Recei_ver Correction | Measured Cla_lss_ B Margin
(MH2) Detector Reading Factor Level Limit (dB)
(dBuv) (dB) (dBuV) (dBuv)
12.870 Quasi-Peak 34.4 10.7 45.2 60.0 -14.8
12.870 Average 15.6 10.7 26.3 50.0 -23.7
12.902 Quasi-Peak 33.7 10.7 44.4 60.0 -15.6
12.902 Average 13.7 10.7 24.4 50.0 -25.6
13.075 Quasi-Peak 29.1 10.8 39.8 60.0 -20.2
13.075 Average 115 10.8 22.2 50.0 -27.8
13.100 Quasi-Peak 24.2 10.8 34.9 60.0 -25.1
13.100 Average 9.3 10.8 20.1 50.0 -30.0
13.110 Quasi-Peak 22.9 10.8 33.6 60.0 -26.4
13.110 Average 9.1 10.8 19.8 50.0 -30.2
14.010 Quasi-Peak 23.6 10.8 34.4 60.0 -25.6
14.010 Average 9.0 10.8 19.8 50.0 -30.2
14.025 Quasi-Peak 26.4 10.8 37.2 60.0 -22.8
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Frequenc Receiver | Correction | Measured Class B Margin
(I?/IHZ) y Detector Reading Factor Level Limit (dB)
(dBuv) (dB) (dBuv) (dBuv)
14.025 Average 9.7 10.8 20.5 50.0 -29.5
14.125 Quasi-Peak 30.4 10.8 41.2 60.0 -18.8
14.125 Average 11.2 10.8 22.0 50.0 -28.0
14.240 Quasi-Peak 15.9 10.8 26.7 50.0 -23.3
14.240 Average 36.1 10.8 46.9 60.0 -13.1
14.258 Quasi-Peak 15.0 10.8 25.8 50.0 -24.2
14.258 Average 34.9 10.8 45.7 60.0 -14.3
27.120 Quasi-Peak 48.1 11.9 59.9 60.0 -0.1
27.120 Average 28.6 11.9 40.4 50.0 -9.6
Without Tag
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Preview Result1-PK+ [Preview Result 1.Result¥]
FCC CE AVG Class B Limit15.225 [.\]
2 Final_ResultAVG [Final_ResultResult:4]

Critical_Freqs PK+ [Critical_Freqs.Result4]
FCC CE QP Class B Limit15.225 [.\]
Final_ResultQPK [Final_ResultResult5]

Receiver

Correction

Measured

Class B

Fr?ﬁ/lt:_'ezr;cy Detector Reading Factor Level Limit M(%rg)ln
(dBuVv) (dB) (dBpV) (dBuVv)
12.850 314 10.7 42.2 60.0 -17.8 314
12.850 12.2 10.7 22.9 50.0 -27.1 12.2
12.900 32.8 10.7 435 60.0 -16.5 32.8
12.900 12.6 10.7 23.3 50.0 -26.7 12.6
13.025 27.4 10.8 38.1 60.0 -21.9 27.4
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Frequency Recei_ver Correction | Measured Cla_lss B Margin
(MH2) Detector Reading Factor Level Limit (dB)
(dBuv) (dB) (dBuv) (dBuv)

13.025 9.7 10.8 20.4 50.0 -29.6 9.7

13.110 21.3 10.8 32.1 60.0 -27.9 21.3
13.110 7.8 10.8 18.5 50.0 -31.5 7.8

14.010 21.8 10.8 32.6 60.0 -27.4 21.8
14.010 7.5 10.8 18.3 50.0 -31.7 7.5

14.025 25.1 10.8 35.9 60.0 -24.1 25.1
14.025 8.4 10.8 19.2 50.0 -30.8 8.4

14.050 29.2 10.8 40.1 60.0 -20.0 29.2
14.050 10.4 10.8 21.3 50.0 -28.8 10.4
14.235 35.1 10.8 45.9 60.0 -14.1 35.1
14.235 13.8 10.8 24.7 50.0 -25.4 13.8
14.275 31.7 10.8 42,5 60.0 -17.5 31.7
14.275 11.6 10.8 22.4 50.0 -27.6 11.6
27.120 47.1 11.9 58.9 60.0 -1.1 47.1
27.120 26.2 11.9 38.1 50.0 -11.9 26.2

6.2.5 Conducted Emissions at Mains Ports Data (Neutral Lead) with Antenna

No conducted AC mains emissions were detected exceeding Section 15.207 limits outside the transmitter’s
fundamental emission band while transmitting with an antenna at 13.56MHz.
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With Tag

80T
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Level in dBuV

301
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1 *

FCC CE AVG

laks B Limit 15.225

|

150k

300 400500 800 1M

Preview Result1-PK+

FCC CE AVG Class B Limit15.225
* Final_ResultAVG [Final_ResultR esult:4]

[Preview Result 1.Result¥]

[.A]

2M

Frequency inHz

3M 4M 5M 6

8 10M

20M

30M

Critical_Freqs PK+ [Critical_Freqs.Result4]
FCC CE QP Class B Limit15.225 [.\]

Final_ResultQPK [Final_ResultResult5]

Frequency Recei_ver Correction | Measured Clqss_ B Margin
(MH2) Detector Reading Factor Level Limit (dB)
(dBpv) (dB) (dBpv) (dBpv)
12.875 Quasi-Peak 334 10.7 44.1 60.0 -15.9
12.875 Average 12.5 10.7 23.2 50.0 -26.8
13.025 Quasi-Peak 8.5 10.8 19.3 50.0 -30.8
13.025 Average 26.7 10.8 37.5 60.0 -22.5
13.075 Quasi-Peak 28.9 10.8 39.7 60.0 -20.3
13.075 Average 9.1 10.8 19.8 50.0 -30.2
13.110 Quasi-Peak 25.7 10.8 36.4 60.0 -23.6
13.110 Average 7.0 10.8 17.8 50.0 -32.2
14.010 Quasi-Peak 26.1 10.8 36.9 60.0 -23.1
14.010 Average 7.1 10.8 17.9 50.0 -32.1
14.075 Quasi-Peak 9.2 10.8 20.0 50.0 -30.0
14.075 Average 29.8 10.8 40.6 60.0 -19.4
14.225 Quasi-Peak 32.7 10.8 43.5 60.0 -16.5
14.225 Average 12.0 10.8 22.8 50.0 -27.2
14.250 Quasi-Peak 12.7 10.8 235 50.0 -26.5
14.250 Average 33.1 10.8 43.9 60.0 -16.1
27.120 Quasi-Peak 46.9 11.9 58.8 60.0 -1.2
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Frequency
(MHz)

Detector

Receiver
Reading
(dBuv)

Correction
Factor
(dB)

Measured
Level
(dBuv)

Class B
Limit
(dBuv)

Margin
(dB)

27.120

Average

27.5

11.9

39.4

50.0

-10.6

Without Tag

80T
701

60T

40t

Level in dBuV

30t

201

10t

5&\

FCC CE AVG

B Limit 15.225

&

150k

300 400500 800 1M

Preview Result1-PK+

[Preview Result 1.Result:¥]
FCC CE AVG Class B Limit15.225 [.\]
2 Final_ResultAVG [Final_ResultResult:4]

2M 3M 4M 5M 6

Frequency in Hz

8 10M

20M

30M

Critical_Freqs PK+ [Critical_Freqs.Result4]
FCC CE QP Class B Limit15.225 [.\]

Final_ResultQPK [Final_ResultResult5]

Frequency Detector Fléeegzli\;g Colzr;if(glro " IvleLaeSvuerIEd Cll_ailﬁ]sitB Margin
(MHz) (dBuV) (dB) @) | @By | 9P
12.881 Quasi-Peak 111 10.7 21.8 50.0 -28.2
12.881 Average 31.8 10.7 42.6 60.0 -17.5
12.900 Quasi-Peak 9.8 10.7 20.6 50.0 -29.4
12.900 Average 29.8 10.7 40.6 60.0 -19.4
13.050 Quasi-Peak 8.3 10.8 19.1 50.0 -30.9
13.050 Average 21.7 10.8 38.4 60.0 -21.6
13.110 Quasi-Peak 5.1 10.8 15.8 50.0 -34.2
13.110 Average 20.6 10.8 31.4 60.0 -28.6
14.010 Quasi-Peak 4.9 10.8 15.7 50.0 -34.3
14.010 Average 21.0 10.8 31.8 60.0 -28.2
14.208 Quasi-Peak 8.3 10.8 19.1 50.0 -30.9
14.208 Average 28.2 10.8 39.0 60.0 -21.0
14.246 Quasi-Peak 31.8 10.8 42.6 60.0 -17.4
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Frequenc Receiver | Correction | Measured Class B Margin
(l?/le) y Detector Reading Factor Level Limit (dB)
(dBuv) (dB) (dBuv) (dBuv)

14.246 Average 104 10.8 21.2 50.0 -28.8
14.264 Quasi-Peak 9.9 10.8 20.7 50.0 -29.3
14.264 Average 30.9 10.8 41.7 60.0 -18.3
27.123 Quasi-Peak 44.3 11.9 56.2 60.0 -3.8
27.123 Average 23.2 11.9 35.1 50.0 -14.9

Result

The EUT complied with the specification limit.
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6.2.6 20dB Emissions Bandwidth

Mod Frequency Emissions 20dB Bandwidth
ode
(MHz) (Hz)
Left Antenna, with Tag 13.56 131.6
Left Antenna, without Tag 13.56 132.6
Right Antenna, with Tag 13.56 131.1
Right Antenna, without Tag 13.56 132.0
Ref Level 72.00 dBpY/m @ RBW 50 Hz
Att 0dB SWT 200 ms VBW 200 Hz Mode Sweep
PA TDF
Controlled by EMC32 @ 1Rm Max
¥ il M1[1] 63.23 dBpV/m
13.5599398210 MHz
60 dBpV/m /JL\ ndB 20.00 dB
/ \Hw 132.567000000 Hz
S0 dBpv/m - / \{F.—n;tur 102287.7
40 dBpv/m ,ﬁ\/) \\_,_/H
30 dBpV/m //
m \
10 dBpv/m
0 dBpV/m
-10 dBpv/m
-20 dBpv/m
CF 13.559939507 MHz 25001 pts Span 655.0 Hz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 13.559939821 MHz 63,23 depy/m ndB down 132,567 Hz
T1 1 13.559873486 MHz 43.23 dBpv/m ndg 20.00 dB
T2 1 13.560006052 MHz 43,23 dBpv/m Q factor 102288

Graph 1: Worst-Case 20dB Bandwidth

6.2.7 815.255(a)-(c) In-Band Radiated Disturbance Data (13.110 MHz — 14.010 MH2)

The maximum field strength shall not exceed 15,848.0 uV/m at 30 meters. Test data was taken at 3 meters
and extrapolated to the limit distance according to ANSI C63.10.

The plots below show compliance with the full band compared to the limits of 47 CFR §15.255(a)-(c).
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Graph 2: ‘Left Antenna’ with Tag
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Graph 3: ‘Left Antenna’ without Tag
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Graph 4: ‘Right Antenna’ with Tag

Spectrum

Ref Level 113,00 dBpv/m
o Att 30 de
PA TDF

SWT 6 ms

®

(=)

@ RBW 10 kHz

@ VBW 50 kHz Mode Sweep

@ 1Pk Max

A 3
treck

M1[1]

P

it

100 HEL

3C_15.209] 15.255_.009

300 PA

55.42 dBpv/m
13.559330 MHz

90 dBpw/m

20 djuv,llu
s tden

FCC_15.200_
60 dBpv/m

50 dBpv/m

o T

LAl CB RS

—

TR AT

30 dBpv/m

20 dBpv/m

CF 13.56 MHz

6001 pts Span 1.0 MHz

Marker

Type | Ref | Trc | X-value

| ¥-value | Function | Function Result |

M1 1

Marker Peak List
No X-value

13.55933 MHz

Y-value

55.42 dBpY/m

| No | X-value Y-value

13.559330 MHz

55.422 dBpV/m

2

Graph 5: ‘Right Antenna’ without Tag
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6.2.8 815.225 (d) Radiated Disturbance Data (0.009 — 25000 MHz, excluding the range
13.110 - 14.010 MHz)

Worst-case emissions were detected with the EUT transmitting from the Right antenna with a Tag in place.
Emissions below 30MHz were tested with a Loop antenna. Due to the low power of the device’s
transmission, it was evaluated at three meters to keep the signal above the noise-floor, and then extrapolated

to the limit distance according to ANSI C63.10.
Radiated Emissions Data (Vertical Polarity)

Frequency Detector Ei;?jii\:g Colzrgifc't)iron Stlr:ieilgth Limit Margin
(MH2) (dBpV) @B/m) | (dBpvim) | (@BRVIM) | (dB)
27.1 (NotPe(saal‘k& ) 9.3 12.1 21.4 205 8.1
325 Peak (Note 1) 30.9 46 26.3 40.0 137
40.7 Peak (Note 1) 431 9.0 341 40.0 59
448 Peak (Note 1) 416 111 305 40.0 95
53.0 Peak (Note 1) 455 13.0 325 40.0 75
65.0 Peak (Note 1) 36.6 121 24.6 40.0 155
143.7 Peak (Note 1) 452 95 35.7 435 7.8
393.2 Peak (Note 1) 355 1.0 36.4 46.0 9.6
433.9 Peak (Note 1) 38.7 0.9 39.6 46.0 6.4
4475 Peak (Note 1) 385 14 39.9 46.0 6.1
4645 Peak (Note 1) 36.7 24 39.2 46.0 6.8
678.0 Peak (Note 1) 292 8.4 37.7 46.0 8.3
705.1 Peak (Note 1) 30.2 8.7 38.9 46.0 7.2
800.1 Peak (Note 1) 204 9.5 38.9 46.0 71

Due to the low power of the device’s

Note 1: The reference detector used for the measurements was peak or quasi-peak and the data was compared to
the quasi-peak limit.

Note 2: For radiated emissions above 1000 MHz, the reference detector used for the measurements was average
and peak and the data was compared to the respective limits.
Note 3: Emissions below 30MHz were tested with a Loop antenna.
transmission power, it was evaluated at three meters to keep the signal above the noise-floor, and then extrapolated
to the limit distance according to ANSI C63.10.

Result

The EUT complied with the specification limit by a margin of 5.9 dB.

Radiated Emissions Data (Horizontal Polarity)

Frequenc Receiver | Correction Field Limit Marain
(I(\Jl/IHz) y Detector Reading Factor Strength (dBpV/m) (d I??)
(dBuV) (dB/m) | (dBuv/m) H
40.7 Peak (Note 1) 28.5 -9.0 19.4 40.0 -20.6
55.5 Peak (Note 1) 30.5 -13.0 17.5 40.0 -22.5
142.8 Peak (Note 1) 34.3 95 24.8 435 -18.7
186.4 Peak (Note 1) 29.5 -7.9 21.6 43.5 -21.9
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Frequenc Receiver | Correction Field Limit Marain

(|(\:‘/|HZ) y Detector Reading Factor Strength (dBuv/m) (d Ig)
(dBuV) (dB/m) | (dBuv/m) H

269.9 Peak (Note 1) 27.3 -3.6 23.7 46.0 -22.3
393.3 Peak (Note 1) 29.3 1.0 30.3 46.0 -15.7
433.9 Peak (Note 1) 31.2 0.9 32.1 46.0 -13.9
447.5 Peak (Note 1) 30.5 14 318 46.0 -14.2
464.2 Peak (Note 1) 30.9 2.4 33.3 46.0 -12.7
800.1 Peak (Note 1) 21.7 9.5 37.2 46.0 -8.8
827.1 Peak (Note 1) 28.8 94 38.2 46.0 -7.8

Note 1: The reference detector used for the measurements was peak or quasi-peak and the data was compared to

the quasi-peak limit.

Note 2: For radiated emissions above 1000 MHz, the reference detector used for the measurements was average

and peak and the data was compared to the respective limits.

Result
The EUT complied with the specification limit by a margin of 7.8 dB.
6.2.9 815.225(e) Frequency Stability

The EUT was tested for frequency stability as specified in 815.225(¢). The 13.56 MHz module has its own
voltage regulation. The transmitter transmits at 13559949 Hz. The transmitter is allowed a deviation of
0.01% or 1355.9 Hz. Varying the voltage £15% does not change the transmitter fundamental frequency.

(C) Frequency (Hz) over Time (Minutes) Deviation (Hz)
Startup 2 min 5 min 10 min Min Freq Deviation | Max Freq | Deviation

50 | 13559909 | 13559904 | 13559903 | 13559904 | 13559903 -46 13559909 -40
40 | 13559929 | 13559915 | 13559912 | 13559910 | 13559910 -39 13559929 -20
30 | 13559956 | 13559937 | 13559930 | 13559926 | 13559926 -23 13559956 7
20 | 13559972 | 13559960 | 13559955 | 13559949 | 13559949 0 13559972 23
10 | 13559988 | 13559982 | 13559980 | 13559979 | 13559979 30 13559988 39

0 13559956 | 13559998 | 13559997 | 13559995 | 13559956 7 13559998 49
-10 | 13559965 | 13559981 | 13559987 | 13559990 | 13559965 16 13559990 41
-20 | 13559908 | 13559945 | 13559952 | 13559956 | 13559908 -41 13559956 7

Result

The EUT complied with the specification as the fundamental frequency was maintained with + 0.01% of
the operating frequency through the tests.
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6.3 Sample Measurement Calculations

6.3.1 Field Strength Calculations

The field strength is calculated by adding the Correction Factor (Antenna Factor + Cable Factor), to the
measured level from the receiver. The receiver amplitude reading is compensated for any amplifier gain.
The basic equation with a sample calculation is shown below:

Receiver Amplitude Reading = Receiver Reading — Amplifier Gain
Correction Factor = Antenna Factor + Cable Factor
Field Strength = Receiver Amplitude Reading + Correction Factor

Example

Assuming a Receiver Reading of 42.5 dBuV is obtained from the receiver, the Amplifier Gain is 26.5 dB
the Antenna Factor is 4.5 dB, and the Cable Factor is 4.0 dB. The Field Strength is calculated by subtracting
the Amplifier Gain and adding the Correction Factor, giving a Field Strength of 24.5 dBuV/m.

Receiver Amplitude Reading = 42.5—26.5 = 16.0 dBuV/m
Correction Factor = 45+ 4.0 = 8.5dB
Field Strength 16.0 +8.5 = 24.5dBuV/m

6.3.2 Conducted Measurement Value Calculations

A conducted emission value is calculated by adding the Correction Factor (LISN Transducer Factor +
Cable Factor) to the measured value from the receiver. The LISN contains an internal 10dB (nominal)
attenuation accounted for in the LISN Transducer Factor. Amplifiers are not utilized for this measurement.
The basic equation with a sample calculation is shown below:

Correction Factor = LISN Transducer Factor + Cable Factor
Conducted Emission Value = Receiver Amplitude Reading + Correction Factor

Example

Assuming a Receiver Reading of 20.8 dBpuV is obtained from the receiver, LISN Transducer Factor is 10.1
dB, and the Cable Factor is 0.3 dB. The Conducted Emissions Value is calculated by adding the Correction
Factor, giving a Conducted Emissions Value of 31.2 dBuV.

Receiver Amplitude Reading 20.8 dBuVv
Correction Factor = 10.1+ 0.3 = 10.4dB
Conducted Emissions Value 20.8+10.4 = 31.2dBuv
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7 Test Procedures and Test Equipment

7.1 Conducted Emissions at Mains Ports

The conducted emissions at mains and telecommunications ports from the EUT were measured using a
spectrum analyzer with a quasi-peak adapter for peak, quasi-peak and average readings. The quasi-peak
adapter uses a bandwidth of 9 kHz, with the spectrum analyzer's resolution bandwidth set at 100 kHz, for
readings in the 150 kHz to 30 MHz frequency ranges.

The conducted emissions at mains ports measurements are performed in a screen room using a (50 /50
pH) Line Impedance Stabilization Network (LISN).

Where mains flexible power cords are longer than 1 m, the excess cable is folded back and forth as far as
possible so as to form a bundle not exceeding 0.4 m in length.

Where the EUT is a collection of devices with each device having its own power cord, the point of
connection for the LISN is determined from the following rules:

e Each power cord, which is terminated in a mains supply plug, shall be tested separately.

e Power cords, which are not specified by the manufacturer to be connected via a host unit, shall be
tested separately.

e  Power cords which are specified by the manufacturer to be connected via a host unit or other
power supplying equipment shall be connected to that host unit and the power cords of that host
unit connected to the LISN and tested.

e Where a special connection is specified, the necessary hardware to effect the connection is
supplied by the manufacturer for the testing purpose.

e When testing equipment with multiple mains cords, those cords not under test are connected to an
artificial mains network (AMN) different than the AMN used for the mains cord under test.

For testing, desktop EUT are placed on a non-conducting table at least 0.8 meters from the metallic floor
and placed 40 cm from the vertical coupling plane (copper plating in the wall behind EUT table). Floor
standing equipment is placed directly on the earth grounded floor.

Date of Due Date
E Tgipfrgnt Manufacturer N'\l/lj(r)ndbe(l.r Nﬁ?nst?;r Last of
quip Calibration | Calibration
Spectrum Rohde & ESU40 V033119 | 08/24/2022 | 08/24/2023
Analyzer/Receiver Schwarz
Spectrum Analyzer/ Rohde & FSV40 V044352 | 03/08/2022 | 03/08/2024
Signal Analyzer Schwarz
LISN Teseq NNB 51 V045406 | 12/05/2022 | 12/05/2023
Conductance Cable VPI Labs Cable J V034832 | 12/23/2022 | 12/23/2023
Wanship Upper Site
EMC32 Test Rohde & 10.60.20 N/A N/A N/A
Software Schwarz

Table 2: List of equipment used for conducted emissions testing at mains ports.

VV068290_01_Pura_NFC_FCC_15-225.docx Page 28 of 38
PROPRIETARY



l ﬁabaratar’es 313 West 12800 South, Suite 311, Draper, UT 84020 # (801) 260-4040

Printer

Screened Room

Computer

Transient Spectrum
Limiter Analyzer

Figure 1: Conducted Emissions Test

7.1.1 Test Configuration Block Diagram

EUT Spectrum

Attenuator

Antenna Port Analyzer

Figure 2: Direct Connection at the Antenna Port Test

7.2 Radiated Emissions

The radiated emissions from the EUT were measured using a spectrum analyzer with a quasi-peak adapter
for peak and quasi-peak readings.

A preamplifier with a fixed gain of 51 dB was used to increase the sensitivity of the measuring
instrumentation. The quasi-peak adapter uses a bandwidth of 120 kHz, with the spectrum analyzer's
resolution bandwidth set at 1 MHz, for readings in the 30 to 1000 MHz frequency ranges. For frequencies
below 30 MHz, a 9 kHz resolution Bandwidth was used.

A loop antenna was used to measure frequencies below 30 MHz. A biconilog antenna was used to measure
the frequency range of 30 to 1000 MHz, at a distance of 3 meters from the EUT. The readings obtained by
these antennas are correlated to the levels obtained with a tuned dipole antenna by adding antenna factors.
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A double-ridged guide antenna was used to measure the emissions at frequencies above 1000 MHz at a
distance of 3 and/or 1 meter from the EUT.

The configuration of the EUT was varied to find the maximum radiated emission. The EUT was connected
to the peripherals listed in Section 2.3 via the interconnecting cables listed in Section 2.4. A technician
manually manipulated these interconnecting cables to obtain worst-case radiated emissions. The EUT was
rotated 360 degrees, and the antenna height was varied from 1 to 4 meters to find the maximum radiated
emission. Where there were multiple interface ports all of the same type, cables are either placed on all of
the ports or cables added to these ports until the emissions do not increase by more than 2 dB.

Desktop EUT are measured on a non-conducting table 0.8 meters above the ground plane. For frequencies
above 1000 MHz, the EUT is placed on a table 1.5 meters above the ground plane. The table is placed on a
turntable, which is level with the ground plane. For equipment normally placed on floors, the equipment
shall be placed directly on the turntable.

For radiated emissions testing that is performed at distances closer than the specified distance; an inverse
proportionality factor of 20 dB per decade is used to normalize the measured data for determining

compliance.

Date of Due Date
Eaupeoy | Manufacturer | (96 | esel | Last of
quip Calibration | Calibration
Spectrum Rohde & ESU40 V033119 | 08/24/2022 | 08/24/2023
Analyzer/Receiver Schwarz
Spectrum Analyzer/ | Rohde & FSV40 V044352 | 03/08/2022 | 03/08/2024
Signal Analyzer Schwarz
Loop Antenna COM-POWER AL-130R N/A 12/16/2022 | 12/16/2024
Biconilog Antenna EMCO 3142E V057461 | 07/21/2021 | 07/21/2023
Power Amplifier HP 5086-7005 | V067767 | 03/14/2023 | 03/14/2024
Double Ridged EMCO 3115 V033469 | 01/25/2021 | 01/25/2023
Guide Antenna
Standard Gain Horn | ETS-Lindgren 3160-09 V034223 ICO ICO
High Frequenc AF54-
gh Frequency Miteq 001018000-35- | V033997 | 12/23/2022 | 12/23/2023
Amplifier
10P-4
9°F?a2§':iz| t';'r'gh Micro-Tronics | HPM50108-03 | V034185 | 12/23/2022 | 12/23/2023
2.4 GHlfi I'?e'?h Pass | Micro-Tronics | HPM50111-03 | V034183 | 12/23/2022 | 12/23/2023
2.4 GF'?ée'?OtCh Micro-Tronics | BRM50702-03 | V034213 | 12/23/2022 | 12/23/2023
6’ High Frequency . UFB197C-0-
Cable Microcoax 0720-000000 V033638 12/23/2022 12/23/2023
20’ High Frequency . UFB197C-1-
Cable Microcoax 3120-000000 | V033979 | 1212312022 | 12/23/2023
3 Meter Radiated
Emissions Cable Microcoax UFB205A-0- | \ /533539 | 12/23/2022 | 12/23/2023
. : 4700-000000
Wanship Upper Site
EMC32 Test Rohde & 10.60.20 N/A N/A N/A
Software Schwarz
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Table 3: List of equipment used for radiated emissions testing.

Open Area Test Site

Turntable

@ V.

Attenuator

Pre/Power
Amplifiers

Figure 3: Radiated Emissions Test

7.3 Equipment Calibration

Printer

Computer

Spectrum
Analyzer

All applicable equipment is calibrated using either an independent calibration laboratory or VPI
Laboratories, Inc. personnel at intervals defined in ANSI C63.4:2014 following outlined calibration
procedures. All measurement instrumentation is traceable to the National Institute of Standards and
Technology (NIST). Supporting documentation relative to tractability is on file and is available for

examination upon request.

7.4 Measurement Uncertainty

Test Uncertainty (zdB) | Confidence (%)
Conducted Emissions 2.8 95
Radiated Emission (9 kHz to 30 MHz) 3.3 95
Radiated Emissions (30 MHz to 1 GHz) 3.4 95
Radiated Emissions (1 GHz to 18 GHz) 5.0 95
Radiated Emissions (18 GHz to 40 GHz) 4.1 95
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8 Photographs

Photograph 1: Front View Radiated Emissions Worst-Case Configuration — Frequencies Below 30 MHz

Photograph 2: Back View Radiated Emissions Worst-Case Configuration - Frequencies Below 30MHz
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Photograph 3: Front View Radiated Emissions Worst-Case Configuration

Photograph 4: Back View Radiated Emissions Worst-Case Configuration
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Photograph 6: Back View Conducted Emissions Worst-Case Configuration
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Photograph 7: Front View of the EUT

Photograph 8: Back View of the EUT
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Photograph 9: Side View of the EUT

Photograph 10: Internal View of the EUT with 13.56MHz Transmitter Circuitry
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13.65 MHz
Antenna Board
Contact Points
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Photograph 12: 13.56MHz Transmitter Antenna Board
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--- End of Report ---
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