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Jonathan Tavira, Project Engineer Joel Huna
Electromagnetic Compatibility Lab Documentation Department

Engineering Statement: The measurements shown in this report were made in accordance with the procedures indicated, and the
emissions from this equipment were found to be within the limits applicable. | assume full responsibility for the accuracy and completeness
of these measurements, and for the qualifications of all persons taking them. It is further stated that upon the basis of the measurements
made, the equipment tested is capable of operation in accordance with the requirements of the LP0002 under normal use and maintenance.
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AC Alternating Current

ACF Antenna Correction Factor

Cal Calibration

d Measurement Distance

dB Decibels

dBpA Decibels above one microamp

dBpvV Decibels above one microvolt

dBpA/m Decibels above one microamp per meter

dBuVv/m Decibels above one microvolt per meter

DC Direct Current

E Electric Field

DSL Digital Subscriber Line

ESD Electrostatic Discharge

EUT Equipment Under Test

f Frequency

FCC Federal Communications Commission

GRP Ground Reference Plane

H Magnetic Field

HCP Horizontal Coupling Plane

Hz Hertz

IEC International Electrotechnical Commission

kHz kilohertz

kPa kilopascal

kV kilovolt

LISN Line Impedance Stabilization Network

MHz Megahertz

puH microhenry

u microfarad

Us microseconds

NEBS Network Equipment-Building System

PRF Pulse Repetition Frequency

RF Radio Frequency

RMS Root-Mean-Square

TWT Traveling Wave Tube

Vim Volts per meter

VCP Vertical Coupling Plane
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A Purpose of Test

An EMC evaluation was performed to determine compliance of the HID Global Corporation X002200LAM, with

the requirements of LP0002 Low-power Radio-frequency Devices Technical Regulations.

In accordance with

LP0002, the following data is presented in support of the Certification of the X002200LAM. HID Global
Corporation should retain a copy of this document which should be kept on file for at least two years after the
manufacturing of the X002200LAM, has been permanently discontinued.

B. Executive Summary

The following tests were conducted on a sample of the equipment for the purpose of demonstrating compliance
with LP0002, in accordance with HID Global Corporation, purchase order number 1110967802. All tests were

conducted using the measurement procedures of ANSI C63.4-2014 and LP0002 Appendix.

LP0002 Reference Description Compliance
2.2 Antenna Requirement Compliant
2.3 Conducted Emission Limits Compliant

3211 Field Strength emissions within the band 13.553 — 13.567 MHz Compliant
Field Strength emissions within the band 13.410 — 13.553 MHz Compliant
and 13.567 — 13.710 MHz P
3212 Field Strength emissions within the band 13.110 — 13.410 MHz Compliant
o and 13.710 — 14.010 MHz P
Outside-Band Field Strength emissions per 15.209 - 13.110 — Compliant
14.010 MHz P
3.2.13 Frequency Tolerance of the Carrier Compliant
5.20 RF Exposure Compliant

Table 1. Executive Summary of EMC LP0002 ComplianceTesting

Eurofins MET Laboratories Inc. (Eurofins E&E North America) is part of the Eurofins Electrical & Electronics (E&E) global compliance network.
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A

Overview

Eurofins E&E North America was contracted by HID Global Corporation to perform testing on the X002200LAM,
under HID Global Corporation’s purchase order number 1110967802.

This document describes the test setups, test methods, required test equipment, and the test limit criteria used to

perform compliance testing of the HID Global Corporation, X002200LAM.

The results obtained relate only to the item(s) tested.

Model(s) Tested:

X002200LAM

Model(s) Covered:

X002200LAM

EUT
Specifications:

Primary Power: 100-240 VAC 50-60 Hz

Type of Modulations: ASK
Equipment Code: DXX
Maximum Field

Strength: 27.49 dBpV/m
EUT Frequency Ranges: | 13.56MHz

Analysis:

The results obtained relate only to the item(s) tested.

Environmental
Test Conditions:

Temperature: 15-35° C

Relative Humidity: 30-60%

Barometric Pressure: 860-1060 mbar

Evaluated by:

Jonathan Tavira

Report Date(s):

05/11/2020

Table 2. EUT Summary Table

Report: EMCA103010-LP0002 Rev. 1
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B. References
LP0002: 2018 Low-power Radio-frequency Devices Technical Regulations.

CFR 47, Part 15, Subpart C Part 15: General Rules and Regulations, Allocation, Assignment, and Use of

Federal Communication Commission, Code of Federal Regulations, Title 47,

Radio Frequencies

Methods and Measurements of Radio-Noise Emissions from Low-Voltage

AN Clag Al Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

General Requirements for the Competence of Testing and Calibration

ISO/IEC 17025:2017 Laboratories

ANSI C63.10:2013 American National Standard for Testing Unlicensed Wireless Devices

Table 3. References

Test Site

Eurofins MET Laboratories Inc. (Eurofins E&E North America) is part of the Eurofins Electrical & Electronics
(E&E) global compliance network.

All testing was performed at Eurofins E&E North America, 13501 McCallen Pass, Austin, TX 78753. All equipment
used in making physical determinations is accurate and bears recent traceability to the National Institute of
Standards and Technology.

Radiated Emissions measurements were performed in a 10 meter semi-anechoic chamber (equivalent to an Open
Area Test Site). In accordance with LP0002, a complete site description is contained at Eurofins E&E North
America.

Description of Test Sample

The X002200LAM, Equipment Under Test (EUT), is a lamination module optional accessory that can apply a
protective patch over the surface of an identification card. This module is designed to connect to an X002200
printer or to the printer’s optional flipper module.

The laminator has its own internal power supply that outputs 24 V dc to power the laminator control board, motors,
and lamination hot roller. It utilizes small DC and stepper motors in conjunction with several optical sensors to
move a card throughout its mechanism. Cards are feed into the laminator from the printer or flipper and then a hot
roller is used in the laminator to transfer a protective patch onto the card surface. The card then exits the laminator
and drops into an output hopper.

Report: EMCA103010-LP0002 Rev. 1 © 2020, Eurofins E&E North America Page 5 of 38
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X002200

Ethernet

Figure 1. Block Diagram of Test Configuration

X002200LAM

VAC

E. Equipment Configuration
The EUT was set up as outlined in Figure 1. All equipment incorporated as part of the EUT is included in the

following list.
Ref. ID | Slot# Name / Description Model Number Part Number | Serial Number | Rev.#
1 N/A Laminator X002200LAM N/A N/A N/A

Table 4. Equipment Configuration

Report: EMCA103010-LP0002 Rev. 1 © 2020, Eurofins E&E North America Page 6 of 38
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F. Support Equipment

Support equipment necessary for the operation and testing of the EUT is included in the following list.

— -
Ref. ID Name / Description Manufacturer Model Number C(:ust_omer Supplied
alibration Data
Printer
(with flipper & dual input HID Global X002200 N/A
hopper)

The ‘Customer Supplied Calibration Data’ column will be marked as either not applicable, not available, or will contain the calibration date supplied by
the customer.

Table 5. Support Equipment

G. Ports and Cabling Information
Cable Description Length . I
Port name on Max Shielded? Termination Box
Ref. ID EUT or reacs;l;ll efor no Model Number Manufacture Qty as Ecﬁ]s)ted Length (m) (YIN) ID & Port Name
1 Power Power cable 3003322M5701 R GLIO’\?gEK’ 1 2 2 N Power

Table 6. Ports and Cabling Information

H.

Mode of Operation

The EUT was operating in a normal operating as it was printing cards on both side and Laminate cards. Data was
transferred from GUI. HF radio turns ON when needed in order to operate in normal operation.

Method of Monitoring EUT Operation

The EUT was monitored by the screen in the front of the unit, and by transferring the cards out to the print
cardholder.

Modifications
a) Modifications to EUT
No modifications were made to the EUT.
b) Modifications to Test Standard
No modifications were made to the test standard.
Disposition of EUT

The test sample including all support equipment submitted to the Electro-Magnetic Compatibility Lab for testing
was returned to HID Global Corporation upon completion of testing.

Report: EMCA103010-LP0002 Rev. 1 © 2020, Eurofins E&E North America Page 7 of 38
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§2.2

Test Requirement:

Results:
Test Engineer(s):

Test Date(s):

Antenna Requirement

§ 2.2: Antenna requirement: Low-power radio frequency transmitter or transceiver (receiver)
shall utilize a permanently, semi-permanently attached antenna or uses a unique coupling of the
antenna and at any cable connector between the transmitter and the antenna. The antenna shall be
an omni-directional type. The manufacturer may design the unit so that the user can replace a
broken antenna, but the use of a standard antenna jack or electrical connector or other than
authorized is prohibited. Such standard connectors are for example: BNC, F type, N type, M type,
UG type, RCA, SMA, SMB, and other standard type antenna connectors.

The EUT as tested is compliant with §2.2. The antenna is not accessible by the end user.
Giuliano Messina

April 23, 2019

Report: EMCA103010-LP0002 Rev. 1 © 2020, Eurofins E&E North America Page 9 of 38
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§2.3

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer(s):

Test Date(s):

Conducted Emissions Limits

§ 2.3: 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 30MHz, shall not exceed the limits in the following
table, as measured using a 50 pH/50 Q 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.

Frequency range 8 2.3, Conducted Limit (dBuV)
(MH2z) Quasi-Peak Average
*0.15-05 66 - 56 56 - 46

05-5 56 46

5-30 60 50

Table 7. Conducted Limits for Intentional Radiators from § 2.3

Note: *Decreases with the logarithm of the frequency.

The EUT was placed on a 0.8 m-high non-conductive table above a ground plane. The EUT was
situated such that the back of the EUT was 0.4 m from one wall of the vertical ground plane, and
the remaining sides of the EUT were no closer than 0.8 m from any other conductive surface. The
EUT was powered from a 50 ©/50 pH Line Impedance Stabilization Network (LISN). The EMC
receiver scanned the frequency range from 150 kHz to 30 MHz. Conducted Emissions
measurements were made in accordance with ANSI C63.10-2013 and LP0002 Appendix The
measurements were performed over the frequency range of 0.15 MHz to 30 MHz using a 50 /50
pH LISN as the input transducer to an EMC/field intensity meter. For the purpose of this testing,
the transmitter was turned on. Scans were performed with the transmitter on.

The EUT was compliant with this requirement.

Giuliano Messina

March 19, 2019
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Figure 2: CEV Test Setup
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Meas. Location Meas. m Limit Pass/Fail
Bonding measurement from LISN ground to ground plane 0.669 mQ <mZQS Pass
QP QP Average
Line (II\:Arsc;) Amplitude Limit I?gg)a Pass Amplitude Lirfl\;ie(?ng) ?gg;‘ Pass
(dBuV) (dBuV) (dBuV)
Line 0.254 56.1 79 -22.9 Pass 41.9 66 -24.1 Pass
Line 0.294 57.1 79 -21.9 Pass 46.4 66 -19.6 Pass
Line 0.226 59.8 79 -19.2 Pass 41.7 66 -24.3 Pass
Line 0.166 55.8 79 -23.2 Pass 48 66 -18 Pass
Line 0.362 51.6 79 -27.4 Pass 46.9 66 -19.1 Pass
Line 0.330 56.5 79 -22.5 Pass 48 66 -18 Pass
Neutral 0.302 56 79 -23 Pass 47.6 66 -18.4 Pass
Neutral 0.614 50.3 73 -22.7 Pass 48.3 60 -11.7 Pass
Neutral 0.158 59.4 79 -19.6 Pass 50.9 66 -15.1 Pass
Neutral 0.334 56.4 79 -22.6 Pass 44.9 66 -21.1 Pass
Neutral 0.594 46.6 73 -26.4 Pass 40.8 60 -19.2 Pass
Neutral 0.418 47.3 79 -31.7 Pass 35 66 -31 Pass
Table 8. CE Voltage - (110 VAC, 60 Hz), Test Results
AR
. ‘MET: MET#: 103010  Limil_CISPR_A
Customer: HID
Plot: N - Ho TRIAC - Printing Cards_Pk
T 76 —
>
% 1 i
S 52 | |
: f Ll i |
-l
S AR Nt i
Fe L Al 'I1rﬂ'l"r"'ll
o
W
a
£ 4
w
-20

0.m 01

10 30

Frequency [MHz]

Plot 1. CE Voltage, (110 VAC, 60 Hz), Phase Line Plot
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100 MET: MET#: 103010  Limit_CISPR_A
Customer: HID
Plot: L - Ho TRIAL - Printing Cards_Pk
= 76 e e e
)
m 1 T
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N I
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w | ]
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=
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“
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w
-20
0.m 01 1 10 30
Frequency [MHz]
Plot 2. CE Voltage, (110 VAC, 60 Hz), Neutral Line Plot
Meas. Location Meas. m Limit Pass/Fail
Bonding measurement from LISN ground to ground plane 0.708 mQ jnif Pass
QP QP Average
Line (||\:/|r|?|§) Amplitude Limit ?jg; Pass Amplitude Linﬁ;;e(?gav) I?gllgt)a Pass
(dBuV) (dBuV) (dBuV)
Line 0.258 52.5 79 -26.5 Pass 38.8 66 -27.2 Pass
Line 0.614 50.9 73 -22.1 Pass 48.2 60 -11.8 Pass
Line 0.150 58.6 79 -20.4 Pass 45 66 -21 Pass
Line 0.186 52.8 79 -26.2 Pass 39.8 66 -26.2 Pass
Line 0.222 55.9 79 -23.1 Pass 40.5 66 -25.5 Pass
Line 1.282 50.6 73 -22.4 Pass 33.6 60 -26.4 Pass
Neutral 0.154 58.7 79 -20.3 Pass 45.4 66 -20.6 Pass
Neutral 0.222 54.1 79 -24.9 Pass 41.2 66 -24.8 Pass
Neutral 0.330 53.7 79 -25.3 Pass 44.4 66 -21.6 Pass
Neutral 0.866 50.4 73 -22.6 Pass 475 60 -12.5 Pass
Neutral 0.602 49 73 -24 Pass 37 60 -23 Pass
Neutral 1.338 48.1 73 -24.9 Pass 37.4 60 -22.6 Pass

Table 9. CE Voltage - (220 VAC, 60 Hz), Test Results
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N
100 “MET: METH#: 103010 Limit_CISPR_A
Cusztomer: HID Global Corporation
Plot: Line_Pk
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Plot 3. CE Voltage, 220 VAC, 60 Hz, Phase Line Plot
100 MET. MET#: 103010 Limit_CISPR_A
Cuztomer: HID Global Corporation
Plot: Neutral Pk
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Plot 4. CE Voltage, 220 VAC, 60 Hz, Neutral Line Plot
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1.1.1.1. Test Setup Photograph

Photograph 2. CE Voltage Test Setup, EUT Front View

Report: EMCA103010-LP0002 Rev. 1 © 2020, Eurofins E&E North America
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Photograph 3. CE Voltage Test Setup, EUT LISN Connection
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Electromagnetic Compatibility Criteria for Intentional Radiators

8§3.2.1.1  Operation within the band 13.553 — 13.567 MHz

Test Requirement(s): 8§ 3.2.1.1: The field strength of any emissions within the band 13.553 — 13.567 MHz shall not
exceed 15,848 microvolts/meter at 30 meters.

Test Procedure: The EUT was set to transmit and placed on a 0.8m-high non-reflective (acrylic) table inside a
semi-anechoic chamber. The method of testing and test conditions of ANSI C63.10: 2013 and
LPO002 appendix were used. The loop antenna was located 3 m from the EUT. Measurements
were conducted with the loop antenna at coaxial (parallel) and planar (perpendicular) orientations.
The spectrum analyzer RBW was set to 10 kHz and VBW was set to 30 kHz. A peak detector was
used.

The measurements were made at 3m and then extrapolated to 30m using the following correction
factor.

40log(3/30) = -40 dB

Test Results: The EUT was compliant with the requirements of §3.2.1.1.
Test Engineer(s): Giuliano Messina
Test Date(s): April 23, 2019

Radiated Emissions Below 30 MHz

Ground Plane

EMI Receiver

Figure 3: Radiated Emissions below 30MHz, Test Setup

Report: EMCA103010-LP0002 Rev. 1 © 2020, Eurofins E&E North America Page 17 of 38
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Attenuation 0dB, Resolution Bandwidth 10 KHz, Video Bandwidth 30 KHz, Amplitude Scale LOG 10 dB.
Corrected Data Limit1: FCC RE, 15.225, 30m
904
30
704
60
‘:-.E=. 50+
é a0 13.56E+06
; Margin 1:
2 31 _E»s. db
5 :
2
g
-30 T T T T T T T T T 1
13.11 13.2 13.29 13.38 13.47 13.56 13.65 13.74 13.83 13.92 14.01
Start Frequency: 13.11MHz ~ Stop Frequency: 14.01MHz
. Measurement Cable Limit, FCC
Frequency Uncorl_'ected RBW Dlstan(_:e Sensor Factor Insertion Corrgcted RE, 15.225, [Margin
Amplitude Correction . Amplitude
(MHz) (dBuV) (KHz2) Factor (dB) Amplitude Loss Factor dBLV/m 30m (dB)
H (dBuV) (dB) H dBuV/m
13.56 56.79 10 -40 10.7 0 27.49 84 -56.51

Plot 5. Spurious Emissions Within the Band 13.553 — 14.010 MHz, 0 degrees
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Attenuation 0dB, Resolution Bandwidth 10 KHz, Video Bandwidth 30 KHz, Amplitude Scale LOG 10 dB.
Corrected Data Limit1: FCC RE, 15.225, 30m
904
30
704
60
;‘E-. 504
i . |
i ]
- -66.29 dB
£
-30 T T T T T T T T T 1
13.11 13.2 13.29 13.38 13.47 13.56 13.65 13.74 13.83 13.92 14.01
Start Frequency: 13.11MHz ~ Stop Frequency: 14.01MHz
. Measurement Cable Limit, FCC
Frequency Uncorl_'ected RBW Dlstan(_:e Sensor Factor Insertion Corrgcted RE, 15.225, [Margin
Amplitude Correction . Amplitude
(MHz) (dBuV) (KHz2) Factor (dB) Amplitude Loss Factor dBLV/m 30m (dB)
H (dBuV) (dB) H dBuV/m
13.56 47.01 10 -40 10.7 0 17.71 84 -66.29

Plot 6. Spurious Emissions Within the Band 13.553 — 14.010 MHz, 90 degrees
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Electromagnetic Compatibility Criteria for Intentional Radiators

§3.2.1.2

Test Requirement(s):

Test Procedures:

Test Results:
Test Engineer:

Test Date:

Unwanted Emissions Outside 13.553 — 13.567 MHz

§ 3.2.1.2: The field strength of unwanted emissions shall not exceed the general radiated
emissions limits in LP0002 § 2.8

Field Strength Measurement Distance

Frequency (MHz) (WV/m) (m)

0.009 — 0.490 (included) 2,400/Freq. (kHz) 300
0.490 (excluded) — 1.705 (included) 24,000/Freq. (kHz) 30
1.705 (excluded) — 30 (excluded) 30 30
30 (included) — 88 (included 100 3
88 (excluded) — 216 (included) 150 3
216 (excluded) — 960 (included) 200 3
Above 960 (excluded) 500 3

Table 10. General Radiated Emissions Limits of §2.8

The EUT was set to transmit and placed on a 0.8m-high non-reflective (acrylic) table inside a
semi-anechoic chamber. The method of testing and test conditions of ANSI C63.: 2013 and
LP0002 Appendix were used. For measurements below 30 MHz a loop antenna placed 3m away
from the unit was used. For measurements above 30 MHz a biconilog antenna placed 10m away
from the unit was used. Measurements were conducted with the loop antenna at coaxial (parallel)
and planar (perpendicular) orientations. The Spectrum analyzer RBW was set to 300 Hz for
measurements below 150 kHz, 10 kHz for measurements between 150 kHz and 30 MHz, and 100
kHz for measurements above 30 MHz. A peak detector was used below 30 MHz and a quasi-peak
detector was used for measurements for above 30 MHz.

The measurements made at 3m with the loop antenna were then extrapolated to 30m or 300 m
using the following correction factors.

40log(3/30) = -40 dB and 40log(3/300) = -80 dB

The measurements made at 10m with the biconilog antenna were then extrapolated to the 3m
using the following correction factor.

20log(10/3) = +10.46 dB
The EUT was compliant with the requirements of § 3.2.1.2
Giuliano Messina

May 23, 2019

Report: EMCA103010-LP0002 Rev. 1 © 2020, Eurofins E&E North America Page 20 of 38
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Radiated Emissions Below 30 MHz

EWI Goceer

Radated Emissons 30 « 1000 MMz

| N 5
] 1

A0 Recetows

Figure 4: Radiated Emissions, Test Setup
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At ion 0dB, i i 300 Hz, Video idth 1000 Hz, Scale LOG 10 dB.

Corrected Data

Limit1: 15.209, 9 to 490kHz, 300m

w oo
a2 3
7

T

124.9183E+02
Margin 1
49,208

T

Amplitude Units, dBu¥/m
86 58 o5y

Plot 7. Spurious Emissions, Outside the Bands 13.110 - 14.010 MHz, 0.009 — 0.150 MHz, 0 degrees

Attenuation 0dB, Resolution idth 10 KHz, Video jidth 30 KHz, Amplitude Scale LOG 10 dB.
Corrected Data Limit1: 15.208, 9 to 430kHz, 300m

20+
304
m.\
104

£

>

3

g8 0

o

£

o

=

2 20 315.641E-03

3 Margin 1:

E o BERTE

Plot 8. Spurious Emissions, Outside the Bands 13.110 - 14.010 MHz, 0.150 — 0.490 MHz, 0 degrees

Attenuation 0dB, Resolution jidth 10 KHz, Video idth 30 KHz, Amplitude Scale LOG 10 dB.

Corrected Data

Limit1: 15.209, 480kHz to 30MHz, 30m

M_N
B71.6346E+03
204 Margin 1
-13.88 dB
o]

Amplitude Units, dBu¥/m

Plot 9. Spurious Emissions, Outside the Bands, 13.110 - 14. 010 MHz, 0.490 — 0.705 MHz, 0 degrees
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Amplitude Units, dBu¥/m

Attenuation 0dB, Resolution Bandwidth 10 KHz, Video Bandwidth 30 KHz, Amplitude Scale LOG 10 dB.

Corrected Data

Limit1: 15.209, 430kHz to 30MHz, 30m

a0

30

20

10[P-1619E-06
Margin 1
-28.21dB

1705 2,8455 3.986 5,1265 6,267 7.4075 8.548 9.6885 10,829  11.9695 1311

StartF 1.705MHz  StopF 13.11MHz

Plot 10. Spurious Emissions, Outside the Bands, 13.110 - 14. 010 MHz, 1.705 — 13.110 MHz, 0 degrees

Amplitude Units, dBu¥/m

Attenuation 0dB, Resolution Bandwidth 10 KHz, Video Bandwidth 30 KHz, Amplitude Scale LOG 10 dB.

Corrected Data

Limit1: 15.209, 480kHz to 30MHz, 30m

OFf43844E+06

Wargin 1
-39.0148

14.01 15.609 17.208 18.807 20.406 22.005 23.604 25.203 26.802 28.401 30

Start Frequency: 14.01MHz ~ Stop Frequency: 30MHz

Plot 11. Spurious Emissions, Outside the Bands, 13.110 - 14. 010 MHz, 14.010 — 30 MHz, 0 degrees
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At ion 0dB, i i 300 Hz, Video idth 1000 Hz, Scale LOG 10 dB.

Corrected Data

Limit1: 15.209, 9 to 490kHz, 300m

———

124 5183E+03,
WMargin 1
-57.93 dB

[

Amplitude Units, dBu¥/m
L ITTYYEEY

Plot 12. Spurious Emissions, Outside the Bands 13.110 - 14.010 MHz, 0.009 — 0.150 MHz, 90 degrees

Attenuation 0dB, Resolution jidth 10 KHz, Video idth 30 KHz, Amplitude Scale LOG 10 dB.
Corrected Data Limit1: 15.208, 9 to 430kHz, 300m
0+
30
m.\
104
£
>
5
8 0
£
5 o
)
3
2 20
E 320.000E+02
g Margin 1:
30 -51.41 0B
W

Plot 13. Spurious Emissions, Outside the Bands 13.110 - 14.010 MHz, 0.150 — 0.490 MHz, 90 degrees

Attenuation 0dB, Resolution jidth 10 KHz, Video idth 30 KHz, Amplitude Scale LOG 10 dB.

Corrected Data

Limit1: 15.209, 480kHz to 30MHz, 30m

M_N
B70 4Z31E+03
Margin 1
-15.28 dB
[0

Amplitude Units, dBu¥/m

Plot 14. Spurious Emissions, Outside the Bands, 13.110 - 14. 010 MHz, 0.490 — 0.705 MHz, 90 degrees
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Amplitude Units, dBu¥/m

Attenuation 0dB, Resolution Bandwidth 10 KHz, Video Bandwidth 30 KHz, Amplitude Scale LOG 10 dB.

Corrected Data

Limit1: 15.209, 430kHz to 30MHz, 30m

TA1BE-06
Margin 1

-30.39 dB
0

1705 2,8455 3.986 5,1265 6,267 7.4075 8.548 9.6885 10,829  11.9695 1311

StartF 1.705MHz  StopF 13.11MHz

Plot 15. Spurious Emissions, Outside the Bands, 13.110 - 14. 010 MHz, 1.705 — 13.110 MHz, 90 degrees

Amplitude Units, dBu¥/m

Attenuation 0dB, Resolution Bandwidth 10 KHz, Video Bandwidth 30 KHz, Amplitude Scale LOG 10 dB.

Corrected Data

Limit1: 15.209, 480kHz to 30MHz, 30m

21.4156E+08
Margin 1:
-38.86 dB
o)

14.01 15.609 17.208 18.807 20.406 22.005 23.604 25.203 26.802 28.401 30

Start Frequency: 14.01MHz ~ Stop Frequency: 30MHz

Plot 16. Spurious Emissions, Outside the Bands, 13.110 - 14. 010 MHz, 14.010 — 30 MHz, 90 degrees

Report: EMCA103010-LP0002 Rev. 1
DOC-EMC702 6/18/2009

© 2020, Eurofins E&E North America

Page 25 of 38



&% eurofins

E&E
Electromagnetic Compatibility
HID Global Corporation Intentional Radiators
X002200LAM LP0002
Antenna . Measurement Limit,
Frequency Met(_er Polarity |RBW Dlstan§e Sensor Factor Preamp ) Corrected 15.209 |Margin
Reading Correction . Factor | Measurement
(MH2z) (dBuV) (Hz2) Factor (dB) Amplitude (dB) dBUV/m Average | (dB)
(dBuV) dBuVv/m
30.5077 37.72 H 100 10.46 22 -21.78 48.4 40 8.4
76.0308 42.88 H 100 10.46 10.51 -20.81 43.04 40 3.04
120.3692 | 37.41 H 100 10.46 15.94 -20.37 43.44 43.5 -0.06
76.0308 33.7 V 100 10.46 10.51 -20.81 33.86 40 -6.14
30.5077 21.2 \ 100 10.46 22 -21.78 31.88 40 -8.12
120.3692 28.4 \Y 100 10.46 15.94 -20.37 34.43 43.5 -9.07
Table 11. Spurious Emissions, Outside the Bands, 30 - 1000 MHz, Quasi-Peak Marker Data
Report: EMCA103010-LP0002 Rev. 1 © 2020, Eurofins E&E North America Page 26 of 38
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Amplitude Units, dBuV/m

Attenuation 0dB, Resolution Bandwidth 100 KHz, Video Bandwidth 300 KHz, Amplitude Scale LOG 10 dB.

Corrected Data Limit1: 15.20% Average

60

0.5077E-06
ol Margin 1:
777 0B
720 5365E08
76 5385E+06 Margin 1
Margin 1: 0.07dB
23348
3 |
40—t \

Plot 17. Spurious Emissions, Outside the Bands, 13.110 - 14. 010 MHz, 30MHz — 1GHz- Vertical

Amplitude Units, dBuV/m

Attenuation 0dB, Resolution Bandwidth 100 KHz, Video Bandwidth 300 KHz, Amplitude Scale LOG 10 dB.

Corrected Data Limit1: 15.20% Average
604
0.5077E+06
Margin 1:
50 84dB
76.0308E+06 120.3692E+06
Margin 1: Margin 1:
204d8 -0.06 dB
o) |
30

Plot 18. Spurious Emissions, Outside the Bands, 13.110 - 14. 010 MHz, 30MHz — 1GHz - Horizontal
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Electromagnetic Compatibility Criteria for Intentional Radiators

§3.2.13

Test Requirement(s):

Test Procedure:

Test Results:
Test Engineer(s):

Test Date(s):

Frequency Tolerance

§ 3.2.1.3: 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.

Measurements are in accordance with 3.2.1.3. The EUT was placed in the Environmental
Chamber and allowed to reach desired temperature. A spectrum analyzer was used to measure
the frequency drift. The EUT was set to transmit in the operating frequency range. Frequency
drift was investigated for the extreme temperatures and nominal temperature, until the unit is
stabilized then recorded the reading in tabular format with the temperature range of -20° to 50°C.

The EUT was found compliant with §3.2.1.3 requirement(s) of this section.
Giuliano Messina

April 29, 2019

Figure5 : Temperature Stability Test Setup
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Voltage Variation (%) | Temperature (°C) | Nominal Freq (MHz) | Result (MHz) % Difference Limit
50 13.56 13.559989 -0.0000811
40 13.56 13.559967 -0.0002434
30 13.56 13.560101 0.0007448
20 13.56 13.560045 0.0003319
Vnom
10 13.56 13.560125 0.0009218
+0.01%
0 13.56 13.560237 0.0017478
-10 13.56 13.560216 0.0015929
-20 13.56 13.560252 0.0018584
15 20 13.56 13.55986 -0.0010324
-15 20 13.56 13.560069 0.0005088
Agilent  14:30:24 Oct 23, 2019 R T

Cntrl 13.560069 MHZ
Atten 10 dB -40.56 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 19. Frequency Stability - Vhorm - 15 _20C
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Agilent  15:40:49 Oct 23, 2019 R T

Cntrl 13.560125 MHZ
Atten 10 dB -42.85 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 20. Frequency Stability - Vnorm_ 10C

Agilent  15:22:22 Oct 23, 2019 R T

Cntrl 13.560237 MHZ
Atten 10 dB -41.1 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 21. Frequency Stability - Vhorm_0C
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Agilent  15:08:43 Oct 23, 2019 R T

Cntrl 13.560216 MHZ
Atten 10 dB -43.15 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 22. Frequency Stability - Vnorm_-10C

Agilent  14:03:05 Oct 23, 2019 R T

Cntrl 13.560045 MHZ
Atten 10 dB -39.27 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 23. Frequency Stability - Vhorm_20C
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Agilent  14:52:15 Oct 23, 2019 R T

Cntrl 13.560252 MHZ
Atten 10 dB -40.51 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 24. Frequency Stability - Vnorm_-20C

Agilent  15:50:42 Oct 23, 2019 R T

Cntrl 13.560101 MHZ
Atten 10 dB -42.35 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 25. Frequency Stability - Vhorm_30C
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Agilent 15:59:18 Oct 23, 2019 R T

Cntrl 13.559967 MHZ
Atten 10 dB -42.22 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 26. Frequency Stability - Vnorm_40C

Agilent  16:14:45 Oct 23, 2019 R T

Cntrl 13.559989 MHZ
Atten 10 dB -42.78 dBm

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 27. Frequency Stability - Vhorm_50C
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Agilent  14:17:13 Oct 23, 2019 R T

Cntrl 13.559860 MHZ
Atten 10 dB -39.56 dBm

NP T 1Y

Center 13.56 MHz Span 50 kHz
#Res BW 1 kHz VBW 1 kHz Sweep 85 ms (401 pts)

Plot 28. Frequency Stability - Vnorm+15 _ 20C
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Electromagnetic Compatibility Criteria for Intentional Radiators
8520 Radiofrequency radiation exposure

RF Exposure Requirements: FCC §1.1307(b)(1) and §1.1307(b)(2): Systems operating under the provisions of this
section shall be operated in a manner that ensures that the public is not exposed to radio
frequency energy levels in excess of the Commission’s guidelines.

RF Radiation Exposure Limit: FCC §1.1310: As specified in this section, the Maximum Permissible Exposure (MPE)
Limit shall be used to evaluate the environmental impact of human exposure to
radiofrequency (RF) radiation as specified in Sec. 1.1307(b), except in the case of
portable devices which shall be evaluated according to the provisions of Sec. 2.1093 of
this chapter.

FCC 82.1093: As specified in this section, a portable device is defined as a
transmitting device designed to be used so that the radiated structure(s) of the device is
within 20 centimeters of the body of the user.

Calculations below are in accordance with KDB 447498 D01 General RF Exposure
Guidance v06, Section 4.3 General SAR test exclusion guidance.

The SAR test exclusion thresholds are 3.0 for 1-g SAR and 7.5 for 10-g extremity
SAR.

13.56 MHz SAR Exclusion Calculation

Per KDB 447498, Section 4.3.1 (¢)(2), applicable for frequencies below 100 MHz and test separation distances < 50 mm:

1. Using the information from 4.3.1 (b), the formula from 4.3.1 (a), and using the 1-g SAR limit of 3.0:
Power allowed at numeric threshold for 50 mm and 100 MHz in step 4.3.1 (a) =

)

* 50 mm = 474.34 mW

( 0.1

2. Using information from 4.3.1 (¢)(1) and the formula from 4.3.1 (b), defined at 50 mm and 100 MHz:

(Power allowed at numeric threshold for 50 mm in step 4.3.1 (a)) +

o f [MHz]
(test separation distance — 50 mm) * T
100 MHz
(474.34 mW) + (50 mm — 50 mm) * (T) = 47434 mW

3. Using the information from 4.3.1 (c)(2) and the formula from 4.3.1 (c)(1), defined at 13.56 MHz, the final max
power should be:
Max Power of 13.56MHz Transmitter under the 1g SAR Limit =

1 474.34 mW -1 +1 (—100 MHz )] 442972 mW
— % . = .
2 m °8\13.56 MHz m
Frequenc Con. Con. Ant. Ant. Pwr. Limit Distance
(I\(/quz) y Pwr. Pwr. Gain Gain Density (MW/cm?) Margin (cm) Result
(dBm) (mW) (dBi) numeric | (mwW/cm?)
13.56 -20.42 0.009 1 1.259 0 0.06 0.06 20 Pass
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Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2005.

Al\s/lsir# Nomenclature Manufacturer Model Last Cal Date Cal Due Date
1A1184 | Spectrum Analyzer Agilent E4407B 4/20/2018 5/20/2019
1A1225 Temperature Espec EXP-2H 2/21/2019 2/21/2020
Chamber
1A1176 Active Loop ETS-Lindgren 6502 1/31/2018 7/31/2019
Antenna
1A1083 | EMI Test Receiver | Rohde & Schwarz ESU40 10/17/2018 10/17/2019
1A1106 1°m(fgér)“ber ETS Semi-Anechoic 12/2/2016 12/2/2019
Bilog Antenna
1A1050 (30MHZ to 1GH2) Schaffner CBL 6112D 8/29/2018 2/29/2020
1A1050 Attenuator Fairview SABN5WA-04 8/29/2018 212912020
-A Microwave
1A1099 Generator COM-Power Corp CGO0-51000 See Note
1A1088 Pre-Amp Rohde & Schwarz TS-PR1 See Note
1A1044 Generator COM-Power Corp CG-520 See Note
1A1073 |  Multi Device ETS EMCO 2090 See Note
Controller
1A1074 | System Controller Panasonic WV-CU101 See Note
1A1080 |  Multi Device ETS EMCO 2090 See Note
Controller
1A1119 Test Area Custom Made N/A See Note
1A1177 Pulse Limiter Rohde & Schwarz ESH3Z2 11/30/2018 11/30/2019
1A1123 LISN Teseq NNB 51 7/18/2018 7/18/2019
1A1149 Milliohm Meter GW Instek GOM-802 4/18/2019 4/19/2020
1A1079 | Conducted Comb | o s bover Corp CGC-255 See Note
Generator
Table 12. Test Equipment List
Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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