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Remarks
Anmerkungen

1 | Theequipmentused duringthe specified testing period was calibrated accordingto our test laboratory calibration program.
The equipment fulfils the requirements included in the relevant standards. The traceability of the test equipment used is
ensured by compliance with the regulations of our management system.

Detailed information regardingtest conditions, equipment and measurement uncertainty is available in the test laboratory
and could be provided on request.

Alle eingesetzten Priifmittel waren zum angegebenen Priifzeitraum gemdyf3 eines festgelegten Kalibierungsprogramms
unseres Priifhauses kalibriert. Sie entsprechen den in den Priifprogrammen hinterlegten Anforderungen. Die
Riickverfolgbarkeit der eingesetzten Priifmittel ist durch die Einhaltung der Regelungen unseres Managementsystems
gegeben.

Detaillierte Informationen beziiglich Priifkonditionen, Priifequipment und Messunsicherheiten sind im Priiflabor
vorhanden und kénnen auf Wunsch bereitgestellt werden.

2 | As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and unable to
verify which legal or other pertaining requirements are applicable for this document. Such verification is within the
responsibility of the user of this document. Upon request by its client, TUV Rheinland can confirm the validity of the
digital signature by a separate document. Such request shall be addressed to our Sales department. An environmental fee
for such additional service will be charged.

Wie vertraglich vereinbart, wurde dieses Dokument nur digital unterzeichnet. Der TUV Rheinland hat nicht iiberpriifi,
welche rechtlichen oder sonstigen diesbeziiglichen Anforderungen fiir dieses Dokument gelten. Diese Uberpriifung liegt in
der Verantwortung des Benutzers dieses Dokuments. Auf Verlangen des Kunden kann der TUV Rheinland die Giiltigkeit
der digitalen Signatur durch ein gesondertes Dokument bestdtigen. Diese Anfrage ist an unseren Vertrieb zu richten. Eine
Umweltgebiihr fiir einen solchen zusdtzlichen Service wird erhoben.

3 | Testclauses with remark of * are subcontracted to qualified subcontractors and descriptedunder the respective test clause
in the report.
Deviations of testing specification(s) or customer requirements are listed in specific test clause in the report.

Priifklausel mit der Note * wurden an qualifizierte Unterauftragnehmer vergeben und sind unter der jeweiligen
Priifklausel des Berichts beschrieben.

Abweichungen von Priifspezifikation(en) oder Kundenanforderungen sind in der jeweiligen Priifklausel im Bericht
aufgefiihrt.

4 | Electromagnetic Compatibility Test Report.
The above product was found to be Compliant to the above test standard(s).

Model: TR3 & TBK
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Product description
Produktbeschreibung
1 | Product details: ) o
Produktdetails: TokenRing V3, Token Biostick

2 | Dimensions / Weight: 30mm x 30mm x 15mm

Mafie / Gewicht:
3 | Operating elements:
Bedienelemente: 5V DC
4 | Equipment / Accessories: N/A
Ausstattung / Zubehor:

5 | Used materials:

Verwendete Materialien: N/A

6 | Other: Test sample(s), as well sample information, description, product details and intended
Sonstiges: usage was provided by customer.

7 | Test sample obtaining: X Sending by customer O Sampling by TUV Rheinland Group
Priifmusterbereitstellung : O others:
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Revisions
Revision Date
No. MM/DD/YYYY Reason for Change Author
! 8/26/2025 Original Report Nathaniel Beyer

Note: Latest revision report will replace all previous reports.

Model: TR3 & TBK




Test Report - Products
Prifbericht - Produkte

A TUVRheinland®

Test report no.: US24AI4K 001
Priifbericht-Nr.:

Page 5 of 81
Seite 5 von 81

1

2

3

4

5

Executive Summary 8
1.1 Scope 8
1.2 Purpose 8
13 Summary of Test Results 8
14 Special Accessories 8
1.5 Equipment Modifications 9

Laboratory Information 9
2.1 Accreditations & Endorsements 9

2.1.1  US Federal Communications Commission, US1131 9

2.1.2 NIST/ A2LA, Testing Cert#3331.02 9

2.1.3 Canada — Innovation, Science and Economic Development (ISED), 2932D 9

2.1.4 Japan— VCCI 9

2.1.5 Acceptance by Mutual Recognition Arrangement 10
2.2 Test Facilities 10

2.2.1 Emission Test Facility 10
2.3 Measurement Uncertainty 10

2.3.1 Samplk Calculation — radiated & conducted emissions 11

2.3.2 Measurement Uncertainty 11

2.3.3 Measurement Uncertainty Immunity 12
2.4 Calibration Traceability 12

EMC Test Plan 13
3.1 Introduction 13
3.2 Customer 13
33 Equipment Under Test (EUT) 14

Product Information 16
4.1 Product Description 16
4.2 Equipment Configuration 16
4.3 Operating Mode 16
4.4 Unique Antenna Connector 16

4.4.1 Results 16

Measurement Results 17
5.1 Duty Cycle 18
5.2 Results 18
53 Fundamental Field Strength 19

5.3.1 Test Methodology 19

5.3.2 Results 19
54 Occupied Bandwidth 20

5.4.1 Test Methodology 20

542 Results 20

Model: TR3 & TBK




Test Report - Products
Prifbericht - Produkte

A TUVRheinland®

Test report no.: US24AI4K 001
Priifbericht-Nr.:

Page 6 of 81
Seite 6 von 81

55 Carrier Frequency Stability

21

5.5.1 Test Methodology

21

5.5.2 Results

21

5.6 Radiated Spurious Emissions

23

5.6.1 TestMethodology

23

5.6.2 Transmitter Spurious Emission Limit
5.6.3 TestResults

24

25

5.6.4 Emission Mask

25

5.6.5 Spurious Emissions

30

5.7 AC Mains Condcuted Emisisons

36

5.7.1 Test Methodology

5.7.2 Conducted Emission Limits

5.7.3 Deviations

5.7.4 TestResults

6 Test Equipment List

6.1 Equipment List

6.2 Testing Software

7 Appendix: Test Setup Photos

7.1 Radiated Emissions 9 kHz to 30 MHz
7.2 Radiated Emissions 30 to 1000 MHz

7.3 Frequency Stability

7.4 Conducted Emissions

7.5 Test Setup Photos for Model: TBK

8 Appendix: Equipment Under Test (EUT) Photos
9 Appendix: Equipment Under Test (EUT) Internal Photos
10  Appendix: Additional Testing for Model TBK

10.1 Measurement Results

10.2 Radiated Spurious Emissions

10.2.1  Test Methodology

10.2.2  Transmitter Spurious Emission Limit

10.2.3 Test Results

10.2.4  Spurious Emissions

10.3 AC Mains Condcuted Emisisons

10.3.1 Test Methodology

10.3.2 Conducted Emission Limits

10.3.3 Deviations

1034 Test Results

Model: TR3 & TBK

36
36
36
36

41
41
42

44
44
47
48
50
51
56
59

66
66

66
67
68
69
69

77
77
77
77
77




Test Report - Products é ! TUVRhelnIandﬂ

Prifbericht - Produkte

;’(;st]t(b reerll?;)}:‘tt_ ;\;;) US24AI4K 001 S;?g%z/g: 21
Table 1: SUMMATY Of TESt RESUILS ..oeeeiiiiiiiiiiii et e e e e et e e e e e e ettt e e e e e e ettt teeeeeeeesnnssaeeeeesennnnsssaeaeeeeans 8
Table 2: Customer INTOTMALION ........iiiiiiiiiiiiii ettt ettt ettt e e sttt e sttt e sttt e sttt e st e esaiaeeens 13
Table 3: Technical Contact INTOIMAtION ..........ooiiiiiiiiiiiiiii i ettt e 13
Table 4: EUT SPECIIICATIONS ......uttiitteeeiiiiitite et e ettt ettt e e e ettt e e e e e e sttt e e e e e e sttt b ettt e e e e eseb et eeeeeeeansbasseeeeeeeaannneaneeeas 14
Table 5: EUT TESt SAMPIES .....eeeiiiiiiiiiiteeitite ettt ettt ettt e ettt e ettt e ettt e e sttt e e aa bt e e e sttt e easb e e e e abeeessbeeeeensbeeeennneeenn 15
Table 6: Channer]l Power Settting/SpecifCation...........cociiiiiiiiiiiiiiiiii ettt ettt e et 15
Table 7: General Product INTOMatION ......ccouuiiiiiiiiiiiiie ettt ettt e et e sttt e st e s bt e e s ibeeeeas 15
Table 8: EleCtriCal POWET TYPC..ccuuiiiiiiiiiiieiiiie ettt ettt ettt e ettt e e ettt e e e sttt e e e bttt e e aa bt e e e sttt e e aab et e s abeeeentbeeeenaeeenn 15
Table 9: EUT Interface/Port SPECITICALIONS .......eeiiiiiiiiiieeeeeiiiiie e e e e eeeite e e e e e ettt e e e e e e e e eittaeeeeeeessstssteeeeaessaansasseeeeeseannnnsneeeens 15
10 CCO N B T3 A @ 7l S PRRR PR 18
Table 11: Fundamental Field Strength............ooooiiiiiiiiiiiiii ettt e e e ettt e e e e e ettt e e e e e s st s eeeeeesennnneeeeees 19
Table 12: Fundamental Field Strengthi..........c.oooiiiiiiiiiiiiiiiie et ettt ettt e e ettt e e st e e et e e e eabeeeeennaeeennsaeeens 20
Table 13: Frequency Stability OVer TeMP (90) «.eeeioueeiiieiieiiiiie ettt e ettt e e e e et e e e e e ettt e e e e e asnneaeeeeas 21
Table 14: Frequency Stability Over Temp (PPM) .....cc.uoiiiiiiiiiiiie et ettt e ettt e e eiaee e 21
Table 15: Frequency Stability OVer VOItAZE (%0) ....ccueeiuiiiiiiiiiiiie ettt ettt et 22
Table 16: Frequency Stability OVer VOItage (PPM) ......cooiiiiiiiiiiiiiiiee ettt ettt et e et 22
Table 17: EMISSIONS IMASK — Ko AXIS 1 uttiieiiiiiieiiiite ettt ettt ettt ettt e ettt e e ab et e e sttt e e sttt e e sttt e e e ettt e e aabbeeeaabeeesanbeeeennbaeeens 25
Table 18: EMISSIONS IMASK — Y = AXIS 1 uutiteiiiiieiitte ettt ettt ettt e e ht e e e bttt e e bttt e e ebb e e e e bttt e e eab et e e bttt e s aebeeeeeabaeeens 26
Table 19: EMISSIONS IMASK — Zm AXIS..cuutiiiiiiiieiiite ettt ettt ettt e ettt e et e e et e et e et e et eenaiaeeens 27
Table 20: 9 kHz — 30 MHz Spurious EMISSIONS 0N XoA XIS .....uuuuttteeeiiiiirieeeeesiaiieeaeteeeaaanteseeeeesaasnenssreeeessanssnrreeeeessannnneeeees 30
Table 21: 9 kHz — 30 MHz Spurious EMiSSI0NS 0N Y= A XIS ...eeiiuutteiiiieeiiiieeiiitteesiieeeeiieeeesiteeeesiteeeasateeesaneeesaaeeessnneeesanseeeens 31
Table 22: 9 kHz — 30 MHz Spurious EMISSIONS 0N Z=AXIS.....cccouiiiiiiiiiiiiiie ottt ettt ettt 32
Table 23: 30 — 1000 MHZ Spurious EMISSTOMS ......ceeiuuiieiiiiiieiiiiite ettt ettt ettt ettt e ettt e e ettt e e st e e e enteeeeasbee e e s aabbeeeanbeeesnaeeens 33
Table 24: AC Conducted EMiISSION LIMITS .......eeeiuiiieiiiiie ittt ettt ettt ettt e e ettt e e ettt e e ettt e e eabt e e e eabteeeeaabteeeanbeeeeanbeeeeanbaeeens 36
Table 25: Conducted EmiSSion — 13.56 MHZ, LINE........coooiimiiiiiiiiiie ettt e e eees 37
Table 26: Conducted Emissions — 13.56 MHZ, NEULIAl...........ooiiiiiiiiie e et 39
Table 27: EQUIPIENT LIST...eiiiiiiiiiiiiieee ittt et e e et e e e ettt e e e e e e ettt eeeee e nseaaeeeeeeeaaaesseeeeeeeeannssseeeeeeeannnnsseeeeeeeeannnsnneeeas 41
Table 28: EQUIPIIENT LISt .iiiiiiiiiiiiiiiiiiiit ettt ettt e e e e ettt e e e e e ettt e e e e e e et be e et e e e e e aseb et et e e e e e e st be e e e aeeeannnnanneeas 42
Table 292 TESTNE SOTIWATE......iiieiieeeeee ittt e ettt e e e ettt e e e e e et ee e e e e e e ns e bt et e e e e e e e nnass e e e e e e e eennsaseeeeeeeeaannenneeens 42
Table 30: 9 kHz — 30 MHz Spurious EMiSSI0ns 0N XeA XIS ...eeiuttteiiiieaiiiie et eeeeiieee ettt e eeiteeeasiteeeasiteeesineeesaeeeesaabeeesanbeeeens 69
Table 31: 9 kHz — 30 MHz Spurious EMiSSI0NS 0N Y= A XIS ...eeiiuttteiiiieeiitieeiiitteeeteeeesiteeeasiteeeasiteeeaanteeessaseeesaseeessnneeeeanneeeens 70
Table 32: 9 kHz — 30 MHz Spurious EMISSI0NS 0N Z=AXIS.....cciutttiiiiieeiiiteeiieiee ettt ettt e e et e e esiteeesaite e e s bt e e sttt eeeaebeeeeaabieeens 71
Table 33: 30 — 200 MHZ SPUrious EMISSIONS ...cu.vtieiiiiieiiiiieiitie ettt ettt ettt e ettt e ettt e e ettt e e ettt e e e e aatbeeeaabaeeeanbaeeens 72
Table 34: AC Conducted EMISSION [IMITS ....uuviiiiiiiiiiiiieeiitie ettt ettt et e st e e et e e bt e s et e e e nabeeeeas 77
Table 35: Conducted Emission — 13.56 MHZ, LINC........ccooommiuiiiii ittt et e e e e e e e e 78
Table 36: Conducted Emissions — 13.56 MHZ, NEULTAl..........cooeiiiiiiiiie ettt e 80

Model: TR3 & TBK




Test Report - Products
Prifbericht - Produkte

A TUVRheinland®

Test report no.: US24AI4K 001

Page 8 of 81
Seite 8 von 81

Priifbericht-Nr.:

1 Executive Summary

1.1 Scope

This report is intended to document the status of conformance with the requirements of the CFR
Title 47 Subchapter A §Part 15.225 ISED RSS-210 Issue 10, based on the results of testing
performed on 6/4/2024 to 6/11/2024 on EUT manufactured by Tokenize, Inc.This report only
applies to the specific samples tested under the stated test conditions. It is the responsibility of the
manufacturer to assure that additional production units of this model are manufactured with
identical or EMI equivalent electrical and mechanical components. This report is further intended
to document changes and modifications to the EUT throughout its life cycle. All documentation
will be included as a supplement.

1.2 Purpose

Testing was performed to evaluate the EMC performance of the EUT with the integration of a
certified radio module in accordance with the applicable requirements, procedures, and criteria
defined in the application of regulations and application of standards listed in this report.

13.56 MHz RFID radio was examined in this report.

1.3 Summary of Test Results

Table 1: Summary of Test Results

Test Regulatory Rule Result
Unique Antenna Connector 47 CFR §15.203 Complied
. . 47 CFR §2.1049 .
Occupied Bandwidth RSS-Gen Section 6.7 Complied
. 47 CFR §15.225(a) .
Fundamental Field Strength RSS-210 Annex B.6 Complied
47 CFR §2.1055
. . 47 CFR §15.225(¢) .
Carrier Frequency Stability RSS-210 Annex B.6 Complied
RSS-Gen Section 6.11
47 CFR §2.1053
. . . 47 CFR §15.225 (b), (c), (d) .
Radiated Spurious Emissions RSS-Gen Section 7.3 Complied
RSS-210 Annex B.6
o 47 CFR §15.207 1
AC Power Conducted Emissions RSS-Gen Section 7.2 N/A
Note:
1. AC Power Conducted Emissions was not performed dueto the manufacturer not providing an
AC Power Supply with the EUT.

1.4 Special Accessories

None

Model: TR3 & TBK
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1.5 Equipment Modifications

None

2 Laboratory Information
2.1 Accreditations & Endorsements

2.1.1 US Federal Communications Commission, US1131

TUYV Rheinland of North America EMC test facilities located at 1279 Quarry Lane, Ste.

c A, Pleasanton, CA, 94566, and 5015 Brandin Ct, Fremont, CA. 94538, are recognized

by the Commission for performing testing services for the general public on a fee basis.

These laboratory test facilities have been fully described in reports submitted to and accepted by the

FCC (Pleasanton Registration No. US1131, Fremont Registration No. US1131). The laboratory

Scopes of Accreditation include Title 47 CFR Parts 15, 18 and 90. The accreditations are updated
every three years.

2.1.2 NIST / A2LA, Testing Cert #3331.02

TP TUV Rheinland of North America EMC test facilities are accredited by the
ETam o @! American Association for Laboratory Accreditation (A2LA). The

=0 =7 | laboratories have been assessed and accredited by A2LA in accordance with
ISO Standard 17025:2017 (Testing Certificate #3331.02). The Scope of
Laboratory Accreditation includes emission and immunity testing. The accreditations are updated
annually.

2.13 Canada — Innovation, Science and Economic Development (ISED), 2932D

l o+ l Innovation, Scence and Innovation, Sciences et
Economic Developmeant Canada  Développement économique Canada

The Pleasanton 5-meter Semi-Anechoic Chamber, Registration No. 2932M-1, has been accepted by
Industry Canada to perform testing to 3 and 5 metersbased on the test procedures described in ANSI
C63.4-2014. The Fremont 10-meter Semi-Anechoic Chamber, Registration No. 2932D-1, has been
accepted by Industry Canada to perform testing to 3 and 10 meters based on the test procedures
described in ANSI C63.4-2014

2.14 Japan- VCCI

The Voluntary Control Council for Interference by Information Technology

Equipment (VCCI) is a group that consists of Information Technology Equipment
I 4 @l | (ITE) manufacturers and EMC test laboratories. The purpose of the Council is to

take voluntary control measures against electromagnetic interference from
Information Technology Equipment, and thereby contribute to the development of a socially
beneficial and responsible state of affairs in the realm of Information Technology Equipment in
Japan. TUV Rheinland of North America EMC test facilities located at 1279 Quarry Lane, Ste. A,

Pleasanton, CA, 94566, and 5051 Brandin Ct, Fremont, CA. 94538, have been assessed and
approved in accordance with the Regulations for Voluntary Control Measures.

VCCI Registration No. for Fremont: A-409

Model: TR3 & TBK
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2.15 Acceptance by Mutual Recognition Arrangement

The United States has an established agreement with specific countries under

m the Asia Pacific Laboratory Accreditation Corporation (APLAC) Mutual
A PLAYCC | Recognition Arrangement. Under this agreement, all TUV Rheinland at 1279
et eiene. | Quarry Ln, Pleasanton, CA 94566 test results and test reports within the scope
ofthe laboratory NIST/ A2LA accreditation will be accepted by each member

country.

2.2 Test Facilities

Test facilities are located at 5015 Brandin Ct, Fremont, California, 94538, USA and 1279 Quarry
Lane, Pleasanton, California 94566, USA (Fremont is the Pleasanton Annex).

2.2.1 Emission Test Facility

The Semi-Anechoic Chambers and AC Line Conducted measurement facilities used to collect
radiated and conducted emissions data have been constructed in accordance with ANSI C63.7:1992.
The Fremont 10 meter semi-anechoic chamber has been measured in accordance with and verified to
comply with the theoretical volumetric normalized site attenuation of ANSI C63.4:2014 and SVSWR
requirements of CISPR 16-1-4 Consol. Ed. 3.0 (2010-04), at test distances of 3 and 10 meters. This
site has been described in reports dated November 1st, 2006, submitted to the FCC, and accepted by
letter dated November 28, 2006. The site is listed with the FCC and accredited by A2LA (Testing
Certificate #3331.02). The Pleasanton 5 meter semi-anechoic chamber has been verified to comply
with the theoretical volumetric normalized site attenuation of ANSI C63.4:2009 and SVSWR
requirements of CISPR 16-1-4 Consol. Ed. 3.0 (2010-04) at a test distance of 3 meters. This site has
been described in reports dated November 1st, 2006, submitted to the FCC, and accepted by letter
dated November 28, 2006. The site is listed with the FCC and accredited by A2LA (Testing
Certificate #3331.02).

2.3 Measurement Uncertainty

Two types of measurement uncertainty are expressed in this report, per /SO Guide To The Expression
Of Uncertainty In Measurement, 15t Edition, 1995.

The Combined Standard Uncertainty is the standard uncertainty of the result of a measurement when
that result is obtained from the values of a number of other quantities; it is equal to the positive
square root of the sum of the variances or co-variances of these other quantities, weighted according
to how the measurement result varies with changes in these quantities. The term standard
uncertainty is the result of a measurement expressed as a standard deviation.

The Expanded Uncertainty defines an interval about the result of a measurement that may be
expected to encompass a large fraction of the distribution of values that could reasonably be
attributed to the measurement and the fraction may be viewed as the coverage probability or level
of confidence of the interval.

Model: TR3 & TBK
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2.3.1 Sample Calculation — radiated & conducted emissions

The field strength is calculated by subtracting the Amplifier Gain and adding the Cable Loss and
Antenna Correction Factor to the measured reading. The basic equation is as follows:

Field Strength (dBuV/m) = RAW - AMP + CBL + ACF
Where: RAW = Measured level before correction (dBuV)
AMP = Amplifier Gain (dB)

CBL = Cable Loss (dB)

ACF = Antenna Correction Factor (dB/m)

dBuV /' m

uV/m=10 20

Sample radiated emissions calculation @ 30 MHz

Measurement + Antenna Factor—Amplifier Gain+Cable loss=Radiated
Emissions (dBuV/m)

25 dBuV/m + 17.5dB -20 dB + 1.0 dB = 23.5 dBuV/m

2.3.2 Measurement Uncertainty

Per CISPR 16-4-2 Ulab Udispr

Radiated Disturbance @ 10 meters

30-1,000 MHz 2.25dB 4.51 dB

Radiated Disturbance @ 3 meters

30-1,000 MHz 2.26 dB 4.52 dB

1 -6 GHz 2.12dB 4.25dB

6 — 18 GHz 2.47dB 4.93 dB

Conducted Disturbance @ Mains Terminals

150 kHz - 30 MHz 1.09 dB 2.18dB

Disturbance Power

30 MHz — 300 MHz 1.09 dB 2.18dB
Voltech PM6000A

Per CISPR 16-4-2

The estimated combined standard uncertainty for harmonic current and flicker Method
ethods

measurements is + 5.0%.

Model: TR3 & TBK
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2.3.3 Measurement Uncertainty Immunity

The estimated combined standard uncertainty for ESD immunity measurements is = | Per IEC 61000-4-2
8.2%.

The estimated combined standard uncertainty forradiated immunity measurements is + | Per IEC 61000-4-3
4.10 dB.

The estimated combined standard uncertainty for conducted immunity measurements

with CDN is + 3.66 dB Per IEC 61000-4-6

The estimated combined standard uncertainty for power frequency magnetic field | Per IEC 61000-4-8
immunity is & 2.9%.

Thermo KeyTek EMC Pro

The estimated combined standard uncertainty for EFT fast transient immunity measurements is + 2.6%.

The estimated combined standard uncertainty for surge immunity measurements is £ 2.6%.

The estimated combined standard uncertainty for voltage variation and interruption measurements is + 1.74%.

Measurement Uncertainty — Radio Testing

The estimated combined standard uncertainty for frequency error measurements is = 3.88 Hz

The estimated combined standard uncertainty for carrier power measurements is + 0.70 dB.

The estimated combined standard uncertainty for adjacent channel power measurements is + 1.47 dB.

The estimated combined standard uncertainty for modulation frequency response measurements is + 046

dB.

The estimated combined standard uncertainty for transmitter conducted emission measurements is + 2.06

dB

The expanded uncertainty at a level of 95% confidence is obtained by multiplying the combined
standard uncertainty by a coverage factor of 2. Compliance criteria are not based on measurement
uncertainty.

2.4 Calibration Traceability

All measurement instrumentation is traceable to the National Institute of Standards and
Technology (NIST). Measurement method complies with ANSI/NCSL Z540-1-1994 and
ISO Standard 17025:2017. Equipmentcalibration records are kept on file at the test facility.

Model: TR3 & TBK
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3 EMUC Test Plan

3.1 Introduction

Section 3 provides a description of the Equipment Under Test (EUT), configurations, operating
conditions, and performance acceptance criteria. It is an overview of information provided by the
manufacturer (information supplied can affect validity of the results) so that the test laboratory
may perform the requested testing.

3.2 Customer

Table 2: Customer Information

Client Tokenize, Inc.
4545 East River Road
Address W. Henrietta, NY 14586

Contact Person | Timothy Harrington
Telephone 585-214-9587

Fax Timothy.Harrington@tokenring.com

Table 3: Technical Contact Information

Contact Person | Timothy Harrington

Telephone 585-214-9587

E-Mail Timothy.Harrington@tokenring.com

Model: TR3 & TBK



Test Report - Products
Prifbericht - Produkte

A TUVRheinland®

Test report no.: US24AI4K 001
Priifbericht-Nr.:

Page 14 of 81
Seite 14 von 81

3.3 Equipment Under Test (EUT)

Table 4: EUT Specifications

EUT Specifications

Dimensions 30mm x 30mm x 15mm
Power Input 5V
. 15to 120 F
Operating Temperature Range: 9t 00 49 C
Multiple Feeds: % ?\{]gs and how many

Hardware Version/Model

TokenRing V3, Token Biostick

Firmware Version

TR3:0.9,TBK: 1.2.3

RF Software Version

1.16.0.0

Product Marketing Name

TR3, TBK

Operating Mode

Near Field Communication (Card Emulation - Passive)

Transmitter Frequency Band

13.56 MHZ (NFC)

Antenna Manufacturer

Tokenize, Inc.

Antenna Type NFC: PCB Trace Antenna (loop)
Antenna Gain 0 dBi

Modulation Type ASK

Data Rate -

Supported Bandwidths -

TX/RX Chain (s) 1

Directional Gain Type

[] Uncorrelated [] Beam-Forming
X Other describe: N/A

Type of Equipment

X Table Top [] Wall-mount [] Floor standing cabinet
[J Other: Indoor/Residential

Note:

1. All EUT specifications provided by manufacturer or TUV direct customer.
2. Information supplied by the customer and can affect the validity of the results.

Model: TR3 & TBK
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Table 5: EUT Test Samples

Equipment Manufacturer Model Serial Used for

Token Ring Tokenize TR3 240802ZD2406 Radiated Testing

Dev Board Tokenize TR3 240701ZD0024 Conducted Testing
T.Okf.:n Tokenize TBK KO2BAISC000 Additional Radiated Testing'
Biostick 88

Note: 1. See Appendix 10 for additional spot check testing.

Table 6: Channerl Power Settting/Specifcation

Freq.
(MHz)
Note:
1. Power is set by Manufacturer.

Table 7: General Product Infromation

Dimensions | Length: | 30 mm Width: | 30 mm Height: [ 15mm
Weight -- Fork-lift Needed: No
Note: None
Table 8: Electrical Power Type
Voltage Frequency Current
Name Type Min Max (Hz) (A)
TokenRing V3 DC 5V 5V -- --
Token Biostick DC 5V 5V -- -
Note: None
Table 9: EUT Interface/Port Specifications
. Shielded/
EUT Port Connect To Location Length Unshielded
N/A -- - - -

Model: TR3 & TBK



Test Report - Products é ! TUVRhelnlandﬂ

Prifbericht - Produkte

Page 16 of 81

Test report no.: US24AI4K 001 Seite 16 von 81

Priifbericht-Nr.:

4 Product Information

4.1 Product Description
Token Ring 3™ Generation and Token Biostick.

4.2 Equipment Configuration

A description of the equipment configuration is given in the Test Plan Section. The EUT was tested
as called for in the test standard and was configured and operated in a manner consistent with its
intended use. The placement of the EUT system components was guided by the test standard and
selected to represent typical installation conditions.

In the case of an EUT that can operate in more than one configuration, preliminary testing was
performed to determine the configuration that produced maximum radiation.

The final configuration was selected to produce the worst-case radiation for emissions testing.

4.3 Operating Mode

A description of the operation mode is given in the Test Plan Section. In the case of an EUT that
can operate in more than one state, preliminary testing was performed to determine the operating
mode that produced maximum radiation.

4.4 Unique Antenna Connector

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 §§ 15.211, 15.213, 15.217,15.219, 15.221, or § 15.236. 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 § 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.

441 Results

The product utilizes a PCB Trace Antenna, and the end user has no access to the antenna.

Model: TR3 & TBK
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5 Measurement Results

Testing was performed in accordance with CFR Title 47 Subchapter A §Part 15.225 & ISED RSS-
2010 Issue 10. These test methods are listed under the laboratory’s A2LA Scope of Accreditation.
This test measures the levels emanating from the EUT, thus evaluating the potential for the EUT to
cause radio frequency interference to other electronic devices. Procedures described in section 5 of
ANSI C63.10:2013 were employed.

Emission measurements below 30 MHz were performed at a 3-meter distance. The following is the
correction factor that was applied to emissions which were subject to limits beyond 3 meters.

Correction factor, AFS, calculation (3 meter to 30 meter):
Equation (1) ANSI C63.10:2013 Section 6.4.4.1
dnear fieta = 47.77/fmuz
Equation (2) ANSI C63.10:2013 Section 6.4.4.1
FSiimit - FSmax = — 40 log(dnear ficld/dmeasure) — 20 10g(diimit/ dnear field)
Where:

FSiimit = Field strength of the emission at the distance defined by regulator (calculated
value).

FSmax = Measured filed strength of the emission of interest (measured value).
dhear fietld =the A/27 distance (3.52m).

dieasure=measurement distance (3m).

diimit = reference limit distance (30m).

FSiimit - FSmax= AFS, correction factor to be applied to measured value in dB

Model: TR3 & TBK
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5.1 Duty Cycle

The duty cycle of the device was determined before testing was performed in order to choose the
appropriate test methodology. Duty cycle was measured with a spectrum analyzer in zero span and
calculated as the percentage between the transmitters on time over the signal period.

Duty cycle % = (Transmitter on time/Signal Period) *100

5.2 Results
Table 10: Duty Cycle
Test Condition: Radiated, Normal Temperature Date: 06/07/2024
Antenna Type: PCB Trace Antenna (loop) Power Level: | See Table 6
Ambient Relative
24°C 389
Temperature: Humidity: o
Max. Antenna Gain: | 0 dBi Test Engineer | Nathaniel Beyer
Signal State: Modulated
ASK
Frequency On-Time Signal Period Duty Cycle
(MHz) (ms) (ms) ()
13.56 -- -- 100
Note: N/A
Mt v Spactrum .
O - T LT W sz Freguency 135606700 MHz

Higriit, L& PR on ki

F 13 St F iz = : - 1w i prs ) ) ) —Earmy
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w .
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Duty Cycle
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5.3 Fundamental Field Strength

The field strength of any emissions shall not exceed the following limits:
15,848 uV/m (84 dBuV/m) at 30 m, within the band 13.553-13.567 MHz;
334 uV/m (50.5 dBuV/m) at 30 m, withinthe bands 13.410-13.553 MHz and 13.567-13.710 MHz;
106 uV/m (40.5 dBuV/m) at 30 m, withinthe bands 13.110-13.410 MHz and 13.710-14.010 MHz.

5.3.1 Test Methodology

The testing performed according to ANSI C63.10:2013 section 6.4. The measurements made were
at 3-meter distance and the correction factor in section 5 was calculate and applied to the applicable
emissions in this section.

5.3.2 Results
As originally tested the EUT was found to be compliant with the applicable requirements.
Table 11: Fundamental Field Strength

Test Condition: Radiated, Normal Temperature Date: 6/07/2024
. Power

Antenna Type: PCB Trace Antenna (loop) Level: See Table 6

Ambient Temperature: | 24 °C II-{I(:llf:ltil(;]i(tev‘ 37 %

Max. Antenna Gain: 0 dBi Test. Nathaniel Beyer

Engineer
Signal State: Pulsed
Quasi- Corrected Field - . . .

Freq. AFS Limit Margin BW Height Azimuth
M) | d;::‘;;m) (dB) (zg::‘]g/:::) (dBpV/m) (dB) (kHz) | (cm) ol (deg)
13.56 | 47.85 -21.39 26.46 84 57.54 100 100 X 317
13.56 | 47.81 -21.39 26.42 84 57.58 100 100 Y 240
13.56 | 62.06 -21.39 40.67 84 4333 100 100 Z 186

Note:

1. Measurement system losses have been put into the measurement reported (10.9 dB)
2. Final Corrected value: Quasi-Peak + Duty Cycle correction + AFS
3. Trace data can be found in section 5.4

Model: TR3 & TBK
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5.4 Occupied Bandwidth
The occupied bandwidth is the bandwidth in which 99% of the transmitted power is present.

5.4.1 Test Methodology
The testing was performed according to ANSI C63.10:2013 section 6.9.3.

5.4.2 Results
Table 12: Fundamental Field Strength

Test Condition: Radiated, Normal Temperature Date: 6/07/2024
P
Antenna Type: PCB Trace Antenna (loop) L(e)\‘:ir See Table 6
q ) o Relative N
Ambient Temperature: 24°C Humidity: 38%
. . Test .
Max. Antenna Gain: 0 dBi g Nathaniel Beyer
Engineer
Signal State: Pulsed
Frequency 99% Occupied Bandwidth
(MHz) (Hz)
13.56 1.52
Note: None
EhdiiVies ™ Bgesctrun H Byl n Speeairiamd E At H .
sl Lavel &8 50 Oftesn PO O = REW (G 1
= Ari 10 BWE, 254 T3} & VAW He  Mpds Sotm FFT Fregusncy 13, 56066632 MHEZ
i i i I |
| : i |
| | [
] ]
| | |
IR | |
Nkl | |
L T 1L ——— 7Y 117

maneey  FININEENY - "Imi‘-'llﬂ-! ant b

ATRLCTL 07062024

99% Occupied Bandwidth
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5.5 Carrier Frequency Stability

Carrier frequency stability is a measure of the amount of drift the center of the transmit signal is from the

nominal center frequency. The frequency stability is typically assessed in part per million (ppm) or percent
(%).

5.51 Test Methodology

Testing was performed according to ANSI C63.10:2013 section 6.8. Temperature range assessed
form -20 °C to +50 °C with a nominal supply voltage. The supply voltage is set from 85% to 115%
of the nominal supply voltage at 20 °C.

5.5.2 Results
Table 13: Frequency Stability Over Temp (%)

Vortge Temperature Fl:g;:li:nacly Frequen(g;tability Li;nit
°C (MHz) Omin 2min Smin 10min o0
50 13.56 13560656 13560656 13560656 13560657
40 13.56 13560658 13560657 13560657 | 13560656
30 13.56 13560668 13560667 13560667 | 13560667

Nominal 20 13.56 13560685 13560685 13560687 | 13560685 | ,

208'Y) 10 13.56 13560701 13560702 13560702 | 13560705 '
0 13.56 13560726 13560726 13560727 | 13560728
-10 13.56 13560737 13560737 13560738 | 13560738
20 13.56 13560730 13560730 13560729 | 13560729

Note: None
Table 14: Frequency Stability Over Temp (PPM)

Voltage Temperature Fl;l:(;r:;:nacly Frequency Stability E:nit
°C (MHz) Omin 2min Smin 10min ®e
50 13.56 48.4 48.4 48.4 48.5
40 13.56 48.5 48.5 48.5 48.4
30 13.56 493 49.2 49.2 49.2

Nominal 20 13.56 50.5 50.5 50.7 50.5 100

(ZUSD 10 13.56 51.7 51.8 51.8 52.0
0 13.56 53.5 53.5 53.6 53.7
-10 13.56 54.4 54.4 54.4 54.4
20 13.56 53.8 53.8 53.8 53.8

Note: None

Model: TR3 & TBK
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Table 15: Frequency Stability Over Voltage (%)

Voltage Temperature g:el:;:lneil oy Frequency Stability (Hz) Limit
Volts °C (MHz) Omin 2min Smin 10min %o
85% Vo Ambient 13.56 13560681 13560681 13560680 13560679 |, 0 01%
. 0
115% Vo | Ambient 13.56 13560682 13560684 13560681 13560681
Note:
1. Vo=208V
Table 16: Frequency Stability Over Voltage (PPM)
Voltage Temperature lljl?el(l]l:lneilcy Frequency Stability Limit
Volts °C (MHz) Omin 2min Smin 10min Y%
85% Vo Ambient 13.56
o 50.2 50.2 50.1 50.1 £ 0.01%
115% Vo Ambient 13.56 50.3 50.4 50.2 50.2
Note:
1. Vo=208V

Model: TR3 & TBK
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5.6 Radiated Spurious Emissions

The field strength of any emissions shall not exceed the following limits:
15.848 uV/m (84 dBuV/m) at 30 m, within the band 13.553-13.567 MHz;
334 uV/m(50.5 dBuV/m) at 30 m, withinthe bands 13.410-13.553 MHz and 13.567-13.710 MHz;
106 uV/m (40.5 dBuV/m) at 30 m, withinthe bands 13.110-13.410 MHz and 13.710-14.010 MHz

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 or RSS-Gen Section 7.3.

5.6.1 Test Methodology

5.6.1.1 Preliminary Test

A test program that controls instrumentation and data logging was used to automate the preliminary
RF emission test procedure. The frequency range of interest was divided into sub-ranges to yield a
frequency resolution of approximately 120 kHz and provide a reading at each frequency for no more
than 12° of turntable rotation. For each frequency sub-range the turntable was rotated 360° while
peak emission data was recorded and plotted over the frequency range of interest in horizontal and
vertical antenna polarization’s.

Preliminary emission profile testing was performed inside the anechoic chamber. The EUT was
placed ona 1.0mx 1.5mnon-conductive table 80cm (<1 GHz) and 150cm (>1 GHz) above the floor.
The EUT was positioned as shown in the setup photographs. The receiving antenna was placed at a
distance of 3m at a fixed height of 1m. Measurement equipment was located outside of the chamber.
A video camera was placed inside the chamber to view the EUT.

Pre-scans were performed to determine the worst data rate/chain.

5.6.1.2 Final Test

For each frequency measured, the peak emission was maximized by manipulating the receiving
antenna from 1 to 4 meters above the ground plane and placing it at the position that produced the
maximum signal strength reading. The turntable was then rotated through 360° while observing the
peak signal and placing the EUT at the position that produced maximum radiation. The six highest
emissions relative to the limit were measured unless such emissions were more than 20 dB below
the limit. If less than six emissions are within 20 dB of the limit, than the noise level of the receiver
is measured at frequencies where emissions are expected. Multiples of all oscillator and
microprocessor frequencies were also checked.

Final testing was performed on an NSA compliant test site. The EUT was placed ona 1.0m x 1.5m
non-conductive table 80cm (<1 GHz) and 150cm (>1 GHz) above the ground plane. The placement
of EUT and cables were the same as for preliminary testing and is shown in the setup photographs.

Model: TR3 & TBK
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5.6.1.3 Deviations

None.

5.6.14 Test Setup:

Cable to
measurement
equipment

Conductive
ground plane

:-l—Sm—l":
i

DuT
\'

Rotating
non-conductive
table

5.6.2 Transmitter Spurious Emission Limit

The spurious emissions of the transmitter shall not exceed the limits required by the applicable
rule parts as described in section 5.5 and below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (Meters)
0.009 — 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705-30.0 30 30
30.0 — 88 100 3
88 —216 150 3
216 —-960 200 3
Above 960 500 3

Model: TR3 & TBK
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5.6.3 Test Results

The final measurement data was taken under the worst-case operating modes, configurations, and/or
cable positions. It also reflects the results including any modifications and/or special accessories
listed in Sections 1.4 and test plan. As originally tested, the EUT was found to be compliant to the
requirements of the test standard(s).

5.64 Emission Mask
Table 17: Emissions Mask — X-Axis

Test Condition: Radiated, Normal Temperature Date: 06/07/2024
Antenna Type: PCB Trace Antenna (loop) {2:?; See Table 6
Relative
i . 0 0,
Ambient Temperature: | 24 °C Humidity: 37 %
q . Test .
Max. Antenna Gain: 0 dBi A Nathaniel Beyer
Engineer

Signal State: Pulsed
Freq. %%Zsl:' Peak Limit Margin I}F/Ii:: BW Height Pol Azimuth Corr.
MHD) | (15 vy | @BEV/m) | (@BuV/m) (dB) (ms) (kHz) (cm) (deg) (dB)
13.12 -7.76 --- 40.51 48.27 1000 9 155 X 47 10.9
13.29 785 - 40.51 48.36 1000 9 155 X 40 10.9
13.39 7.91 --- 40.51 48.42 1000 9 155 X 302 10.9
13.50 717 --- 50.47 57.64 1000 9 155 X 343 10.9
13.56 27.87 --- 84 56.13 1000 9 155 X 317 10.9
13.62 -6.84 - 50.47 57.31 1000 9 155 X 346 10.9
13.92 -8.09 - 40.51 48.6 1000 9 155 X 326 10.9
13.98 7.97 - 40.51 48.48 1000 9 155 X 47 10.9
14.06 -8.19 --- 40.51 48.7 1000 9 155 X 269 10.9

Note:

1. AFS correction has been added to the fundamental emissions (-21.39 dB)

2. Measurement system losses have been put into the measurement reported (Corr.)

3. Final Corrected value: Quasi-Peak + Duty Cycle correction + AFS + Corr

Model: TR3 & TBK
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Table 18: Emissions Mask — Y-Axis

Test Condition: Radiated, Normal Temperature Date: 06/07/2024
Antenna Type: PCB Trace Antenna (loop) i(e)\‘?:ir See Table 6
Relative
1 . 0 0,
Ambient Temperature: | 24 °C Humidity: 37 %
. . Test .
Max. Antenna Gain: 0 dBi Ensi Nathaniel Beyer
ngineer
Signal State: Pulsed
Freq. Ql,ue:ski- Peak Limit Margin I}F/[i::‘ BW Height Pol Azimuth Corr.
(MHD) | (g v/ | (@BRV/m) | (@BuV/m) (dB) (ms) (kHz) (cm) (deg) (dB)
12.95 -7.66 --- 40.51 48.17 1000 9 155 Y 180 10.9
13.03 -7.65 --- 40.51 48.16 1000 9 155 Y 249 10.9
13.21 _7.94 --- 40.51 48.45 1000 9 155 Y 76 10.9
13.32 7.81 --- 50.47 58.28 1000 9 155 Y 107 10.9
13.40 -7.89 --- 84 91.89 1000 9 155 Y 147 10.9
13.56 24.81 --- 50.47 25.66 1000 9 155 Y 240 10.9
13.71 778 --- 40.51 48.29 1000 9 155 Y 228 10.9
13.81 7.82 --- 40.51 48.33 1000 9 155 Y 123 10.9
14.06 821 --- 40.51 48.72 1000 9 155 Y 332 10.9
Note:
1. AFS correction has been added to the fundamental emissions (-21.39 dB)
2.  Measurement system losses have been put into the measurement reported (Corr.)
3. Final Corrected value: Quasi-Peak + Duty Cycle correction + AFS + Corr

Model: TR3 & TBK
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Table 19: Emissions Mask — Z-Axis

Test Condition: Radiated, Normal Temperature Date: 06/07/2024
Antenna Type: PCB Trace Antenna (loop) i(e)\‘?;r See Table 6
Relative
1 . 0, 0,
Ambient Temperature: | 24 °C Humidity: 38 %
q . Test .
Max. Antenna Gain: 0 dBi . Nathaniel Beyer
Engineer

Signal State: Pulsed
Freq. (i’l;:ski- Peak Limit Margin I}F/[i:: BW Height o Azimuth | Corr.
MH) | dByV/m) (dBpV/m) | (dBpV/m) (dB) - (kHz) (cm) (deg) (dB)
13.00 7.7 - 40.51 48.21 1000 9 155 Z 323 10.9
13.14 6.2 --- 40.51 46.71 1000 9 155 Z 323 10.9
13.28 2739 --- 40.51 47.9 1000 9 155 z 326 10.9
13.35 20.14 --- 40.51 40.65 1000 9 155 z 323 10.9
13.42 -3.49 --- 50.47 53.96 1000 9 155 Z 326 10.9
13.48 0.22 - 50.47 50.25 1000 9 155 Z 323 10.9

V4

13.56 4091 - 84 43.09 1000 9 155 186 10.9
13.64 -0.59 --- 50.47 51.06 1000 9 155 z 326 10.9
13.69 -1.75 --- 50.47 52.22 1000 9 155 z 323 10.9
13.77 0.46 --- 40.51 40.05 1000 9 155 z 323 10.9
13.99 53 - 40.51 45.81 1000 9 155 z 323 10.9
14.07 7.43 - 40.51 47.94 1000 9 155 z 323 10.9

Note:

1. AFS correction has been added to the fundamental emissions (-21.39 dB)

2. Measurement system losses have been put into the measurement reported (Corr.)

3. Final Corrected value: Quasi-Peak + Duty Cycle correction + AFS + Corr

Model: TR3 & TBK
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5.6.4.1 Emission Mask Trace Data
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—— Preview Result 1V-PK+ 15.225 Mask * Final_ResultQPK * Final_ResultAVG

Emissions Mask — X-Axis
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—— Preview Result 1V-PK+ 15.225 Mask * Final_ResultQPK * Final_ResultAVG

Emission Mask — Y-Axis

Model: TR3 & TBK



Test Report - Products é .s. TUVRhein|and®

Prifbericht - Produkte

Test report no.: US24AI4K 001 Sfilgz;i;,f (Sg}

Priifbericht-Nr.:

1307

1207

1107

1007

90

80

70

60

Level in dBuV/m
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Frequency in MHz

15.225 Mask * Final_ResultQPK * Final_ResultAVG

Preview Result 1V-PK+

Emission Mask — Z-Axis
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5.6.5 Spurious Emissions
Table 20: 9 kHz — 30 MHz Spurious Emissions on X-Axis

Test Condition: Radiated, Normal Temperature Date: 06/10/2024
Antenna Type: PCB Trace Antenna (loop) ig“:‘gr See Table 6
Relative
3 . 0 0,
Ambient Temperature: | 24 °C Humidity: 37 %
. . Test .
Max. Antenna Gain: 0 dBi . Nathaniel Beyer
Engineer

Signal State: Pulsed
Freq. %‘;:sk' Peak Limit Margin “T‘l‘:z BW | Height Pol | Azimuth | Corr.
MH2) | dBuV/m) (dBuV/m) | (dBupV/m) (dB) (ms) (kHz) (cm) (V/H) (deg) (dB)
0.027 -—- 37.67 118.89 81.22 1000 0.2 155 Y 0 13.8
0.055 -—- 32.93 112.87 79.94 1000 0.2 155 Y 248 11.8
0.178 -—- 26.23 102.58 76.35 1000 9 155 Y 208 11.3
0.602 31.09 - 72.01 40.92 1000 9 155 Y 102 11.5
1.205 22.93 - 65.98 43.05 1000 9 155 Y 98 11.8
1.799 10.27 - 69.54 59.27 1000 9 155 Y 110 11.8
2.480 7.28 --- 69.54 62.26 1000 9 155 Y 114 11.7
3.024 13.89 - 69.54 55.65 1000 9 155 Y 117 11.5
3.628 11.01 - 69.54 58.53 1000 9 155 Y 117 11.6
5.438 0.82 - 69.54 68.72 1000 9 155 Y 117 11.4
13.56 28.04 --- 69.54 41.5 1000 9 155 Y 0 10.9
27.12 19.06 - 69.54 50.48 1000 9 155 Y 192 9.3

Note:

1. The correction factor described in Section 5 has been applied to final measurement values.

Model: TR3 & TBK
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Table 21: 9 kHz — 30 MHz Spurious Emissions on Y-Axis

Test Condition: Radiated, Normal Temperature Date: 06/10/2024
Antenna Type: PCB Trace Antenna (loop) Ezyee; See Table 6
Relative
1 . 0, 0,
Ambient Temperature: | 24 °C Humidity: 37 %
. . Test .
Max. Antenna Gain: 0 dBi . Nathaniel Beyer
Engineer
Signal State: Pulsed
Freq. (i:;ski' Peak Limit Margin I}F/[i:: BW Height Pol Azimuth Corr.
(MHz) @ByV/m) (dBpV/m) | (dBpV/m) (dB) ms) (kHz) (cm) (V/H) (deg) (dB)
0.02 26.73 121.58 94.85 1000 0.2 155 Y 207 14.2
0.08 17.09 109.34 92.25 1000 0.2 155 Y 0 11.6
0.50 22.5 - 73.56 51.06 1000 9 155 Y 278 11.4
0.61 26.31 - 71.93 45.62 1000 9 155 Y 31 11.5
1.21 21.52 - 65.94 44.42 1000 9 155 Y 146 11.8
1.31 13.05 -—- 65.28 52.23 1000 9 155 Y 330 11.8
1.82 17.19 -—- 69.54 52.35 1000 9 155 Y 146 11.8
3.02 6.1 -—- 69.54 63.44 1000 9 155 Y 146 11.5
13.56 27.54 69.54 42 1000 9 155 Y 255 10.9
27.12 13.84 - 69.54 55.7 1000 9 155 Y 258 9.3
Note:
1. The correction factor described in Section 5 has been applied to final measurement values.

Model: TR3 & TBK
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Table 22: 9 kHz — 30 MHz Spurious Emissions on Z-Axis

Test Condition: Radiated, Normal Temperature Date: 06/07/2024
Antenna Type: PCB Trace Antenna (loop) i(e)\‘?:;: See Table 6
Ambient Temperature: | 24 °C Il-{Ielbll::ltii(;’iety: 38 %
Max. Antenna Gain: 0 dBi ;f:qtineer Nathaniel Beyer
Signal State: Pulsed
Freq. Ql’l;:skl Peak Limit Margin I‘T‘lfzz BW | Height | Pol | Azimuth | Corr.
(MHz) (@ByV/m) (dBpV/m) | (dBpV/m) (dB) ms) (kHz) (cm) (V/H) (deg) (dB)
0.02 --- 29.3 123.51 94.21 1000 0.2 155 z 146 15.9
0.05 --- 29.31 112.9 83.59 1000 0.2 155 z 84 11.8
0.59 22.89 --- 72.14 49.25 1000 9 155 Z 106 11.5
0.62 25.11 --- 71.8 46.69 1000 9 155 zZ 116 11.5
1.2 20.29 --- 66.03 45.74 1000 9 155 zZ 106 11.8
1.8 19.71 --- 69.54 49.83 1000 9 155 z 106 11.8
1.87 15.67 --- 69.54 53.87 1000 9 155 z 127 11.8
3.11 10.31 --- 69.54 59.23 1000 9 155 Z 116 11.5
13.56 62.21 --- 69.54 7.33 1000 9 155 Z 189 10.9
27.12 30.32 --- 69.54 39.22 1000 9 155 zZ 119 9.3
Note: The correction factor described in Section 5 has been applied to final measurement values.

Model: TR3 & TBK
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Table 23: 30 — 1000 MHz Spurious Emissions

Test Condition: Radiated, Normal Temperature Date: 06/10/2024

Antenna Type: PCB Trace Antenna (loop) {gxﬁf See Table 6

Ambient Temperature: | 24 °C Il-{l‘:rz::ii(;]i:y: 35%

Max. Antenna Gain: 0 dBi Test. Nathaniel Beyer

Engineer

Signal State: Pulsed
Freq. (i;s; Peak Limit Margin 1}{32 BW | Height | Pol | Azimuth | Corr.
(MH2) | dBuV/m) (dBpV/m) | (dBpV/m) (dB) (ms) (kHz) (cm) (V/H) (deg) (dB)
40.67 25.68 - 40 14.32 1000 120 100 v 281 -12.5
40.67 - 27.88 - - 1000 120 100 \ 281 -12.5
63.16 - 31.5 - - 1000 120 354 H 150 -13.3
63.16 21.26 --- 40 18.74 1000 120 354 H 150 -13.3
96.88 22.28 - 43.52 21.24 1000 120 105 v 89 -12.6
96.88 - 27.5 - - 1000 120 105 A% 89 -12.6
162.73 - 34.65 - - 1000 120 100 \% 273 -16.6
162.73 30.19 - 43.52 13.33 1000 120 100 \ 273 -16.6
167.25 - 34.24 - - 1000 120 100 A\ 99 -16.6
167.25 28.43 - 43.52 15.09 1000 120 100 A% 99 -16.6
168.96 - 37.26 - - 1000 120 100 A% 127 -16.5
168.96 30.86 - 43.52 12.66 1000 120 100 A% 127 -16.5
172.64 -—- 32.59 - - 1000 120 100 \Y 127 -16.5
172.64 27.21 - 43.52 16.31 1000 120 100 A\ 127 -16.5
180.62 22.58 - 43.52 20.94 1000 120 100 v 127 -15.8
180.62 - 28.9 - - 1000 120 100 A% 127 -15.8
189.85 - 30.48 - - 1000 120 176 H 53 -14.6
189.85 27.23 - 43.52 16.29 1000 120 176 H 53 -14.6
273.40 27.28 - 46 18.72 1000 120 100 H 96 -12.5
273.40 - 30.4 - -— 1000 120 100 H 96 -12.5
410.40 - 27.8 - - 1000 120 100 H 9 9.4
410.40 24.03 - 46 21.97 1000 120 100 H 9 9.4
596.06 - 27.62 - - 1000 120 195 \% 14 -7
596.06 16.89 - 46 29.11 1000 120 195 \ 14 -7
949.24 - 31.42 - - 1000 120 100 H 31 -2.8
949.24 27.57 - 46 18.43 1000 120 100 H 31 2.8

Note: None

Model: TR3 & TBK
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5.6.5.1 Spurious Emission Trace Data
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9 kHz to 30 MHz Radiated Emissions — X-Axis
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9 kHz to 30 MHz Radiated Emissions — Y-Axis
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9 kHz to 30 MHz Radiated Emissions — Z-Axis
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5.7 AC Mains Condcuted Emisisons

Testing was performed in accordance with ANSI C63.4:2020. These test methods are listed under the
laboratory’s A2LA Scope of Accreditation.

This test measures the levels emanating from the EUT’s AC input port, thus evaluating the potential for the
EUT to cause radio frequency interference to other electronic devices.

The AC conducted emissions of equipment under test shallnot exceed the values in CFR47 Part 15.207 and
RSS-Gen Section 8.8.

5.71 Test Methodology

A test program that controls instrumentation and data logging was used to automate the AC Power Line
Conducted emission testprocedure. The frequencyrange of interest was divided into sub-ranges such as to
yield a frequencyresolutionof 9 kHz. Each phase and neutral of the AC power line were measured with
respect to ground. Measurements were performed using a set of SOuH / 50 LISNS.

The setup photographs clearly identify which site wasused. The vertical ground plane used isa 2m x 2m
solid aluminum frame and panel, and it is bonded to the horizontal ground plane.

In the case oftabletop equipment, the EUT isplaced ona 1.0mx 1.5m non-conductive table 80cm abovethe
ground plane and40cm from a vertical groundreference plane. The rear of the EUT was positioned flush
with the backside ofthe table and directly over the LISNs. The powerandI/O cables were routed over the
edge of the table and bundled approximately 40cm from the ground plane. Support equipment was powered
from a separate LISN.

The radio’s were transmitting when testing was performed.

5.7.2 Conducted Emission Limits
The emissions ofthe EUT shallnot exceed the limits required by the applicable rule parts as described below.
Table 24: AC Conducted Emission limits

Frequency of Emission (MHz) Quasi?l;):ac}(uaed Limit (dBi\\i)erage
0.15-0.5 66 to 56! 56 to 46!

0.5-5 56 46

5-30 60 50

Note:
1. Decreases with the logarithm of the frequency.

5.7.3 Deviations

There were no deviations from this test methodology.

5.74 Test Results
The device passed as configured.

Model: TR3 & TBK
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5.74.1 TestData

5.741.1 Conducted Emissions
Table 25: Conducted Emission — 13.56 MHz, Line

Test Condition: Radiated, Normal Temperature Date: 08/26/2025

Antenna Type: PCB Trace Antenna (loop) IP:::‘:: See Table 6

Ambient Temperature: | 23°C II-{IflsllI?;ltii(;]i:y: 40%

Max. Antenna Gain: 0 dBi Test. Nathaniel Beyer

Engineer

Signal State: Modulated
Freq. Quasi-Peak Average Limit Margin Meas. Time Line PE Corr.
(MHz) (dBpV/m) (dBpV/m) (dBpV/m) (dB) (ms) (dB)
0.15 - 9.2 56 46.8 10000 L1 GND 10.1
0.15 28.95 -—- 66 37.05 10000 L1 GND 10.1
0.44 - 18.15 47.02 28.87 10000 L1 GND 10
0.44 26.51 - 57.02 30.51 10000 L1 GND 10
0.44 - 18.59 46.98 28.4 10000 L1 GND 10
0.44 26.73 - 56.98 30.26 10000 L1 GND 10
0.80 - 7.17 46 38.83 10000 L1 GND 10
0.80 14.43 -— 56 41.57 10000 L1 GND 10
1.79 -— 9.95 46 36.06 10000 L1 GND 10
1.79 17.54 -— 56 38.46 10000 L1 GND 10
5.11 - 5.61 50 44.39 10000 L1 GND 10.1
5.11 12.52 - 60 47.48 10000 L1 GND 10.1

Note: None

Model: TR3 & TBK
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QP Class B_CE
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Conducted Emissions: Line
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Table 26: Conducted Emissions — 13.56 MHz, Neutral

Test Condition: Radiated, Normal Temperature Date: 08/26/2025
Antenna Type: PCB Trace Antenna (loop) i(e)\‘?:ir See Table 6
Relati
Ambient Temperature: | 23°C cative 40%
Humidity:
. . Test .
Max. Antenna Gain: 0 dBi . Nathaniel Beyer
Engineer
Signal State: Modulated
Freq. Quasi-Peak Average Limit Margin Meas. Time Line PE Corr.
(MHz) @BpV/m) | @BpV/m) | (ABpV/m) (dB) (ms) (dB)
0.16 - 9.29 55.33 46.03 10000 N GND 10.1
0.16 28.4 - 65.33 36.92 10000 N GND 10.1
0.44 26.46 - 57.04 30.58 10000 N GND 10
0.44 - 18.76 47.04 28.27 10000 N GND 10
0.45 23.44 - 56.87 33.43 10000 N GND 10
0.45 - 15.42 46.87 31.45 10000 N GND 10
1.61 - 7.33 46 38.67 10000 N GND 10
1.61 14.56 - 56 41.44 10000 N GND 10
4.37 - 6.1 46 39.9 10000 N GND 10.1
4.37 13.2 - 56 42.8 10000 N GND 10.1
11.89 -— 4.33 50 45.67 10000 N GND 10.1
11.89 11.01 - 60 48.99 10000 N GND 10.1
Note: None

Model: TR3 & TBK
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Conducted Emissions: Neutral
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6 Test Equipment List

6.1 Equipment List
Table 27: Equipment List

- Inventory Last Calibration
Equipment Type Number MEY LG TR calibration due date
Radiated Emissions
EMI Test Receiver ESW44 9018108 Rohde & Schwarz | 21.02.2024 21.02.2025
Preamplifier
30MHz - 8 GHz TS-PR8 9017639 Rohde & Schwarz | 22.02.2024 22.02.2025
Prea“_‘pllglGeﬁ;GHz TS-PRIS 9018047 Rohde & Schwarz | 27.02.2024 | 27.02.2025
Horn Antenna
|GHz — 18GHz 3115 9038283 EMCO 14.09.2023 14.09.2025
Trilog Antenna Schwarzbeck;
30MHz — 7GHz VULB 9162 9017943 Huber+ Suhner 24.03.2023 24.03.2025
Loop Antenna
10 kHz — 30 MHz 6502 G1700997 EMCO 23.05.2024 23.05.2026
Conducted RF
EMI Test Receiver ESW44 90229914 Rohde & Schwarz | 20.02.2024 20.02.2025
DC Power Supp DC .
Power Supply ly E36104B 9066184 Keysight -- --
Temperature BTZ-133 G1700388 ESPEC - -
Chamber
Thermometer 5211 G1703473 Fluke 23.02.2024 | 23.02.2025
Conducted Emissions
EMI Test
L ¢S ESW44 9022991 Rohde & Schwarz | 02.04.2025 | 02.04.2026
Receiver
LISN LI-215 G1700229 Com-Power 18.02.2025 | 18.02.2026
Transient Limiter 11947A G1701026 Agilent 18.02.2025 | 18.02.2026

Note: Initial testing on TR3 from 6/4/2024 - 6/11/2024 & 8/26/2025

Model: TR3 & TBK
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Table 28: Equipment List

- Inventory Last Calibration
Equipment Type Number Manufacturer calibration due date
Radiated Emissions
EMI Test Receiver ESW44 9018108 Rohde & Schwarz | 21.02.2024 21.02.2025
Preamplifier
30MHz — 8 GHz TS-PR8 9017639 Rohde & Schwarz | 22.02.2024 22.02.2025
Trilog Antenna Schwarzbeck;
30MHz — 7GHz VULB 9162 9017943 Huber+ Suhner 24.03.2023 24.03.2025
Loop Antenna
10 kHz — 30 MHz 6502 G1700997 EMCO 23.05.2024 23.05.2026
Conducted Emissions
EMI Test ESW44 9022991 02.04.2025 | 02.04.2026
Receiver Rohde & Schwarz V4. V4.
LISN LI-215 G1700229 Com-Power 18.02.2025 | 18.02.2026
Transient Limiter 11947A G1701026 Agilent 18.02.2025 | 18.02.2026
Note: Additional testing on TBK on 8/15/2025 — 08/26/2025
6.2 Testing Software
Table 29: Testing Software
Manufacturer Name Version Test
Rohde & Schwarz EMC32 3m-10.60.10 Radiated Emissions
Rohde & Schwarz EMC32 CE-10.50.10 Conducted Emissions

Model: TR3 & TBK
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--- Ende des Priifberichts / End of Test Report ---
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