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Model: 1000-0003 IC: 24767-TXP001

FCC ID: 2ASIX-TXP001

1 GENERAL

1.1 Purpose

The purpose of this report is to demonstrate compliance with Part 15 Subpart C of the FCC'’s
Code of Federal Regulations and ISED Canada’s Radio Standards Specification RSS-210

Certification.

1.2 Product description

The TXpert Communications Pod provides user accessibility for data download and

additionally contains:

¢ Ambient temperature measurement,

¢ GPS functions to provide accurate time stamp,
¢ RFID (13.56MHZz) for user access security,

o Wi-Fi capability for remote data access

Technical Information:

Frequency Range: 13.56 MHz

Operating channels: 1

Modulation Format: ISO14443A modulation at 106 kbps
Antenna Type: Loop antenna

Antenna Gain: -20dBi

Operating Voltage: 24 VDC

Manufacturer Information:
ABB Incorporated

901 Main Campus Drive
Raleigh NC 27606

USA

EUT Serial Numbers: TUV SUD #16

Test Sample Condition: The test samples were provided in good working order with no visible

defects.

1.3 Test Methodology and Considerations

The EUT was tested in XYZ orientations. Only the worst case which is the Y plane is reported in

this document. The EUT was configured to produce a continuously modulated signal.

This report documents the 13.56MHz transmitter only.

Report: 72145508.100 TUV SUD America Inc.
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Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

2 TEST FACILITIES
2.1 Location

The radiated and conducted emissions test sites are located at the following address:

TUV SUD America Inc.

2320 Presidential Drive, Suite 101
Durham, NC 27703

Phone: (919) 381-4235

2.2 Laboratory Accreditations/Recognitions/Certifications

TUV SUD America Inc. is accredited to ISO/IEC 17025 by A2LA program and has been issued
certificate number 2955.18 in recognition of this accreditation. Unless otherwise specified, all test
methods described within this report are covered under the ISO/IEC 17025 scope of
accreditation.

The Semi-Anechoic Chamber Test Site and Conducted Emissions Site have been fully described,
submitted to, and accepted by the FCC and Innovation, Science and Economic Development
(ISED) Canada.

FCC Registered Test Site Number: 637011
ISED Canada CAB ldentifier: US0217

Report: 72145508.100 TUV SUD America Inc. Page 4 of 18



Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

2.3 Radiated Emissions Test Site Description
2.3.1 Semi-Anechoic Chamber Test Site

The Semi-Anechoic Chamber Test Site consists of an 18’ x 28’ x 18’ shielded enclosure. The
chamber is lined with Samwha Electronics Co. LTD Ferrite Absorber, model number SFA300
(HSN-1). The ferrite tile is 10cm x 10 cm and weighs approximately 1.4lbs. These tiles are
mounted on steel panels and installed directly on the inner walls of the chamber. On top of the
ferrite tiles is DMAS HT-45 (Dutch Microwave Absorber Solutions) hybrid absorber on all walls
except the wall behind the antenna mast which has a shorter DMAS HT-25 absorber.

The turntable is 1.50m in diameter and is located 150cm from the back wall of the chamber. The
chamber is grounded via 1 - 8’ copper ground rod, installed at the center of the back wall, it is
bound to the ground plane using short #6 copper wire. The turntable is all steel, flush mounted
table installed in an all steel frame. The table is remotely operated from inside the control room
located 25’ from the turntable. The turntable is electrically bonded to the surrounding ground
plane via steel fingers installed on the edge of the turn table. The steel fingers make constant
contact with the ground plane.

Behind the turntable is a 2’ x 6’ x 1.5’ deep shielded pit used for support equipment if necessary.
The pit is equipped with 2 - 4” PVC chase from the turntable to the pit that allow for cabling to the
EUT if necessary. The underside of the turntable can be accessed from the pit, so cables can be
supplied to the EUT from the pit.

A diagram of the Semi-Anechoic Chamber Test Site is shown in Figure 2.3-1 below:
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Figure 2.3-1: Semi-Anechoic Chamber Test Site
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Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

2.4  Conducted Emissions Test Site Description

The AC mains conducted EMI site is located in the main EMC lab. It consists of an 8’ x 10’ sheet
galvanized steel horizontal ground reference plane (GRP) bonded every 6” to an 8’ X 8" aluminum
vertical ground plane.

A diagram of the room is shown below in figure 2.4-1:

Vertical Ground Plane (8' X 8')

e

Mon-Conductive EUT Tahle

A Meters

»

B Meter

Horizontal Ground Plane (8' X 10")

LISN /

Figure 2.4-1: AC Mains Conducted EMI Site
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Model:

1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

3 APPLICABLE STANDARD REFERENCES

The following standards were used:

ANSI C63.10-2013: American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices

US Code of Federal Regulations (CFR):
Authorization Procedures, 2019

US Code of Federal Regulations (CFR): Title 47, Part 15, Subpart C: Radio Frequency
Devices, Intentional Radiators, 2019

ISED Canada Radio Standards Specification: RSS-210 - License-exempt Radio
Apparatus (All Frequency Bands): Category | Equipment, Issue 9, August 2016

ISED Canada Radio Standards Specification: RSS-GEN — General Requirements for
Compliance of Radio Apparatus, Issue 5, April 2018

Title 47, Part 2, Subpart J: Equipment

4  LIST OF TEST EQUIPMENT

The calibration interval of test equipment is annually or the manufacturer’s recommendations.
Where the calibration interval deviates from the annual cycle based on the instrument
manufacturer’'s recommendations, it shall be stated below.

Table 4-1: Test Equipment

; Last . .
Asset ID Manufacturer Model # Sl Tz Serial # Calibration Calibration
Type Date Due Date
DEMC0499 EMCO 3146 Antennas 1108 5/3/2017 5/3/2019
DEMCO0426 Thermotron S-8 Mini Max E“é';}g’:n”;i"r‘ta' 25-2888-10 1/23/2019 | 1/23/2020
DEMC0626 EMCO 3110B Antennas 9411-1945 3212017 | 3/21/2019
DEMC0732 g;é’i”(frt; 8594E Analyzer 3746A05364 | 1/23/2019 | 1/23/2020
DEMC3002 Rohde & ESU40 Receiver 100346 10/31/2018 | 10/31/2019
Schwarz
DEMC3012 Rohde & EMC32-EB Software 100731 NCR NCR
Schwarz
DEMC3013 Agilent 53132A Meters MY40007729 | 1/22/2019 | 1/22/2020
DEMC3038 FloridaRF | NMSE-290AW-60.0- Cable Set 1448 1/16/2019 | 1/16/2020
Labs NMSE
Florida RF NMSE-290AW-
DEMC3039 s 296, 0-NMSE Cable Set 1447 1/16/2019 | 1/16/2020
DEMC3065 gﬂ?ﬁ{e‘f‘ Succoflex104 Cables 120233/4 8/28/2018 | 8/28/2019
DEMC3155 Cogjgwer AL-130R Active Loop 10160004 5/14/2018 | 5/14/2019
NCR = No Calibration Required
Firmware Version: ESU40 is 4.73 SP4
Software Version: EMC32-B is 9.15
* Equipment was used only within the calibration dates listed.
Report: 72145508.100 TUV SUD America Inc. Page 7 of 18



Model: 1000-0003

IC: 24767-TXP001

FCC ID: 2ASIX-TXP001

5 SUPPORT EQUIPMENT

Table 5-1: Support Equipment

Item Equipment Manufacturer Model Number Serial Number
Type
1 EUT ABB Incorporated 1000-0003 TUV SUD #16
2 Control Unit ABB Incorporated 1000-0006 Proto #4
3 Power Supply | ABB Incorporated Power Supply PS-1
Table 5-2: Cable Description
Cable : L
4 Cable Type Length Shield Termination
A Communication Module 5m Shielded 1-2
Cable
B DC Power Cable im Unshielded 2-3
C AC Power Cable 2m Unshielded AC -3
6 EQUIPMENT UNDER TEST SETUP BLOCK DIAGRAM
!
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Figure 6-1: Test Setup Block Diagram
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Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

7 SUMMARY OF TESTS

Along with the tabular data shown below, plots were taken of all signals deemed important
enough to document.

7.1 Antenna Requirement — FCC: 15.203

The antenna used for the Ancillary/Communications Module is an internal antenna which cannot
be detached without damaging the unit. Therefore, the antenna meets the requirements of
Section 15.203

7.2 Power Line Conducted Emissions — FCC: 15.207; ISED Canada: RSS-Gen 8.8

7.2.1 Measurement Procedure

The EUT is DC powered therefore AC power line conducted emissions is not applicable.

Report: 72145508.100 TUV SUD America Inc. Page 9 of 18



Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

7.3 Occupied Bandwidth — FCC Part 15.215(c) / ISED Canada RSS-Gen 6.6

7.3.1 Measurement Procedure

The spectrum analyzer span was set capture all products of the modulation process. The RBW
was to 1% - 5% of the estimated bandwidth. The trace was set to max hold with a peak detector
active. The marker-delta function was used to determine the 20dB bandwidth. The measurement
function of the analyzer was utilized to determine the 99% occupied bandwidth.

7.3.2 Measurement Results

Performed by: Michael Crowder

Table 7.3.2-1: 20dB / 99% Bandwidth
Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
13.56 0.317 0.941

The results are shown in Figure 7.3.2-1 and 7.3.2-2.

RBW 10 Hz Marker 1 [T1 ]
VBW 30 Hz 33.91 dBuv
Ref 60 dBpv Att 0 dB SWT 20 s 13.559287046 MHz

60 oBW941.000004000 Hz
Temp |1 [T1 OFW]
6125 dBuv
13.558814246 Muz
1 PR Temp |2 [T1 OFW]

VIEW
a0 = B

JWL
. N ﬂ (VU \ﬂ” Al.ﬂ N

10

ST U AT T
LA IR LAY

L

—50

F-20

--30

-40

Center 13.55927885 MHz 200 Hz/ Span 2 kHz

Date: 5.FEB.2019 17:28:52

Figure 7.3.2-1: 20dB Bandwidth
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Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

RBW 10 Hz Marker 3 [T1
VBW 30 Hz 34.01 dBpv
Ref 60 dBpv ALCL 0 dB SWT 20 s 13.559286246 MHzZ
60 Markgr 1 [T1]]

12)65 dBpv
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Deltqd 2 [T1 |
1 PK .76 dB

VIEW 40 il - Il o 17

i I
LAl e,
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] /|

—50

--20
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-40
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Figure 7.3.2-2: 99% Bandwidth
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Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

7.4  Frequency Stability — FCC CFR 47 Part 15.225(e) / ISED Canada RSS-210 B.6
7.4.1 Measurement Procedure

The equipment under test is placed inside an environmental chamber. The RF output is coupled
to the input of the measurement equipment via a near field probe.

Frequency measurements were made at the extremes of the of temperature range -20° C to +50°
C and at intervals of 10° C at normal supply voltage. A period of time sufficient to stabilize all
components of the equipment was allowed at each frequency measurement. The maximum
variation of frequency was recorded at startup, 2 minutes, 5 minutes, and 10 minutes after the
EUT was energized. The maximum variation of frequency was recorded at 85% and 115% of
normal supply voltage at nominal temperature. The limit from rule part 15.225 is 0.01% or
100ppm.

7.4.2 Measurement Results

Performed by: Randy Sherian

Results of the test are shown below in Table 7.4.2-1.

Report: 72145508.100 TUV SUD America Inc. Page 12 of 18



Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

Table 7.4.2-1: Frequency Stability

Time

since Frequency
Temperature | startup Frequency Error Voltage Voltage
(C) (Minutes) (MHz) (PPM) (%) (VDC)
0 13.559343000 48.451 100 24.00
20C 2 13.559349000 48.009 100 24.00
5 13.559354000 47.640 100 24.00
10 13.559359000 47.271 100 24.00
0 13.559341000 48.599 100 24.00
10C 2 13.559382000 45.575 100 24.00
5 13.559384000 45.428 100 24.00
10 13.559387000 45.206 100 24.00
0 13.559361000 47.124 100 24.00
0C 2 13.559387000 45.206 100 24.00
5 13.559385000 45.354 100 24.00
10 13.559343000 48.451 100 24.00
0 13.559377000 45.944 100 24.00
10C 2 13.559372000 46.313 100 24.00
5 13.559364000 46.903 100 24.00
10 13.559351000 47.861 100 24.00
0 13.559360000 47.198 100 24.00
20 C 2 13.559338000 48.820 100 24.00
5 13.559323000 49.926 100 24.00
10 13.559309000 50.959 100 24.00
0 13.559311000 50.811 100 24.00
30C 2 13.559285000 52.729 100 24.00
5 13.559279000 53.171 100 24.00
10 13.559265000 54.204 100 24.00
0 13.559249000 55.383 100 24.00
40 C 2 13.559244000 55.752 100 24.00
5 13.559242000 55.900 100 24.00
10 13.559243000 55.826 100 24.00
0 13.559243000 55.826 100 24.00
50 C 2 13.559239000 56.121 100 24.00
5 13.559232000 56.637 100 24.00
10 13.559321000 50.074 100 24.00
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Model: 1000-0003

IC: 24767-TXP001

FCC ID: 2ASIX-TXP001

Time

since Frequency
Temperature | startup Frequency Error Voltage Voltage
(© (Minutes) (MHz) (PPM) (%) (VDC)
0 13.559317000 50.369 85 20.40
2 13.559309000 50.959 85 20.40
5 13.559303000 51.401 85 20.40
20 C 10 13.559297000 51.844 85 20.40
0 13.559321000 50.074 115 27.60
2 13.559313000 50.664 115 27.60
5 13.559304000 51.327 115 27.60
10 13.559303000 51.401 115 27.60
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Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

7.5 Radiated Emissions — Intentional Radiation

7.5.1 In-Band Emissions Limitations — FCC Part 15.225(a),(b),(c) / ISED Canada RSS-210
B.6

7.5.1.1 Measurement Procedure

Measurements below 30MHz were performed in a semi-anechoic chamber with a 3 meter
separation distance between the EUT and measurement antenna. The EUT was rotated 360°
and the loop antenna rotated about the vertical axis to maximize each emission. The magnetic
loop receiving antenna was positioned with its center 1 meter above the ground.

The spectrum analyzer's resolution and video bandwidths were set to 9 kHz and 30 kHz
respectively. A quasi-peak detector was used. The limits were corrected by a distance correction
factor. The measurements were corrected by the antenna correction factors, and cable loss for
comparison to the limits. Sample correction factors and calculations can be found section 7.3.2.2
and 7.3.2.4.

7.5.1.2 Measurement Results

Performed by: Randy Sherian

Compliance with the emissions levels are shown in Figure 7.3.1.2-1 below. Measurement Results

Table 7.5.1.2-1: Radiated in-band Emissions

Frequenc Level Antenna | Correction Corrected Level Limit Margin
(’?/IHZ) y (dBuv) Polarity Factors (dBuV/m) (dBuV/m) (dB)
pk_| opkiavg | (Hv) (dB) pk | opkiavg | pk [opkiavg| pk [ Qpkiavg
Fundamental Emission
13.56 l | 4060 | v | 1459 [ - [ 5519 [ - | 1240 |- | 688
In-band Emissions
13.41 11.80 vV 1460 [ - 26.40 [ - 80.5 [----—-- 54.1
13,553 29.90 v 1459 [ -eeees 44,49 | -eee- 90.5 |- 46.0
13.567 23.30 v 1459 [ -eeees 37.89 | - 90.5 [----em 52.6
13.71 6.80 v 1458 | ---eee- P — 80.5 |- 59.1
Notes:
The worst-case frequency was reported for each range specified in Section 15.225(a), (b),
and (c)

The limits were corrected by a distance correction factor calculated using the formula: 40 *
Log (30m /3m)
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Model: 1000-0003 IC: 24767-TXP001 FCC ID: 2ASIX-TXP001

7.5.2 Out-of-Band Emissions — FCC Part 15.225(d), 15.209, 15.109 / ISED Canada RSS-
210B.6/ RSS-Gen 8.9

7.5.2.1 Measurement Procedure

Section 15.33(a)(4) specifies, if the intentional radiator contains a digital device, regardless of
whether this digital device controls the functions of the intentional radiator or the digital device is
used for additional control or function purposes other than to enable the operation of the
intentional radiator, the frequency range shall be investigated up to frequency specified in
15.33(b)(1) for unintentional radiators. The upper frequency range for the digital device is
1000MHz which greater than the 10" harmonic of the fundamental frequency. The upper
frequency range measured was 1000MHz.

Measurements below 30MHz were performed in a semi-anechoic chamber with a 3-meter
separation distance between the EUT and measurement antenna. The EUT was rotated 360°
and the loop antenna rotated about the vertical axis to maximize each emission. The magnetic
loop receiving antenna was positioned with its lowest height at 1 meter above the ground.

For measurements in the frequency bands 9-90 kHz and 110-490 kHz, an average detector was
used. When average measurements are specified, the peak emissions were also compared to a
limit corresponding to 20 dB above the maximum permitted average limit according to Part 15.35.
All other emissions were measured using a Quasi-peak detector. The final measurements were
then corrected by a distance correction factor, antenna correction factors, and cable loss for
comparison to the limits.

Measurements above 30MHz were performed in a semi-anechoic chamber with a 3-meter
separation distance between the EUT and measurement antenna. The EUT was rotated through
360° and the receive antenna height was varied from 1m to 4m so that the maximum radiated
emissions level would be detected. For frequencies below 1000MHz, quasi-peak measurements
were made.

The spectrum analyzer’s resolution bandwidth was set to equal to or greater than 100 Hz from 9
kHz to 150 kHz, 9 kHz from 150 kHz to 30 MHz, 120 kHz from 30 MHz to 1000 MHz, and 1 MHz
from 1 GHz to 40 GHz.

7.5.2.2 Distance Correction for Measurements Below 30 MHz — Part 15.31

Radiated measurements were performed at a distance closer than 30m as required according to
Part 15.209. Therefore, a correction factor was applied to account for propagation loss at the
specified distance. The propagation loss was determined by using the square of an inverse linear
distance extrapolation factor (40dB/decade) according to 15.31. A sample calculation of the
distance correction factor is shown below for limits expressed at a 30m measurement distance.

Distance correction factor (30m Specified Test Distance) = 40*Log (Test Distance/30)
= 40*Log (3/30)
=-40dB

Report: 72145508.100 TUV SUD America Inc. Page 16 of 18



Model: 1000-0003

IC: 24767-TXP001

FCC ID: 2ASIX-TXP001

7.5.2.3 Measurement Results

Performed by: Michael Crowder

Radiated spurious emissions found are reported in Table 7.5.2.3-1.

Table 7.5.2.3-1: Radiated Spurious and Non-Spurious Emissions - Tabulated Data

Level Antenna | Correction Corrected Level Limit Margin
Fr?&lﬁzr;cy (dBuv) Polarity Factors (dBuV/m) (dBuV/m) (dB)
pk Qpk/Avg (H/V) (dB) pk Qpk/Avg pk [Qpk/Avg| pk | Qpk/Avg
27.12 15.80 \ 13.10 | --------- 28.90 | -------- 495 |--------- 20.6
29.81 25.50 \% 13.10 | --------- 38.60 | -------- 49.5 |--------- 10.9
42.03 24.00 v R — 35.28 | - T — 4.7
80.06 25.70 v 980 | 3550 | - T E— 45
137.12 24.70 H 12.68 | o 37.38 | —m- 435 |- 6.1
230.74 29.20 H 11.62 | -------- 40.82 | -------- 46.0 |--------- 5.2
289.55 26.10 H 1450 | oo 20.60 | - T E— 54
Notes:

All the frequencies not listed were attenuated below the limits and the noise floor level of

the equipment.

7.5.2.4 Sample Calculation:

Rc = Ru + CFt

Where:
CFr

Ru

Rc

AF

CA

AG

DC

Total Correction Factor (AF+CA+AG)-DC (Average Measurements Only)
Uncorrected Reading

Corrected Level
Antenna Factor

Cable Attenuation

Amplifier Gain

Duty Cycle Correction Factor

Example Calculation: Quasi-Peak

Corrected Level: 23.2dBuV + 10.7dB = 33.9dBuV/m
Margin: 69.5dBuV/m — 33.9dBuV/m = 35.6dB
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Model: 1000-0003

IC: 24767-TXP001

FCC ID: 2ASIX-TXP001

8 MEASUREMENT UNCERTAINTY

The expanded laboratory measurement uncertainty figures (Urap) provided below correspond to

an expansion factor (coverage factor) k = 1.96 which provide confidence levels of 95%.

Parameter Ulab
Occupied Channel Bandwidth + 0.004%
RF Conducted Output Power + 0.689 dB
Power Spectral Density +0.5 dB
Antenna Port Conducted Emissions +2.717 dB
Radiated Emissions +5.877 dB
Temperature + 0.860 °C
Radio Frequency +2.832 x 10-8
AC Power Line Conducted Emissions +2.85

9 CONCLUSION

In the opinion of TUV SUD America, the EUT manufactured by ABB meets the requirements of
FCC Part 15 subpart C and ISED Canada’s Radio Standards Specification RSS-210 for the tests

documented herein.

END REPORT
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