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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: RF ldeas, Inc.
4020 Winnetka Avenue
Rolling Meadows, IL, 60008-1374, USA
EUT DESCRIPTION: RFID MODULE
MODEL.: R8XXEA

SERIAL NUMBER: OEM-805X2AXU-HPM270: USB84200003
OEM-805X2AXU-HPN 840: GGSPD019242004

DATE TESTED: 2017-10-20 to 2017-11-03

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C Pass
ISED RSS-210 Issue 9 Pass
ISED RSS-GEN Issue 4 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, or any agency of the U.S. Government.

Approved & Released Prepared By:

For UL LLC By:

Jeffrey Moser Brian T. Kiewra

Operations Leader Project Engineer

UL — Consumer Technology Division UL — Consumer Technology Division
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 4, and RSS-210 Issue 9.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA and 2800 Perimeter Park Dr., Suite B, Morrisville, NC
27560, USA.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
X Chamber NORTH
X] Chamber SOUTH

The onsite chambers are covered under Industry Canada company address code 2180C with
site numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap/.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Required
PARAMETER UNCERTAINTY | by
standard
Occupied Channel Bandwidth 2.00% 15 %
RF output power, conducted 1.3dB +1,5dB
Power Spectral Density, conducted 2.47 dB +3 dB
Unwanted Emissions, conducted 2.94 dB +3 dB
All emissions, radiated 5.36 dB 16 dB
Temperature 2.26 °C 13 °C
Supply voltages 2.40% 3 %
Time 3.39% 15 %
Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a RFID Module intended for laptop integration.

5.2. MANUFACTURER’S DESCRIPTION OF MODEL DIFFERENCES

Model number ROXXEA covers manufacturer part numbers OEM-805X2AXU-HPM270
(clamshell antenna) and OEM-805X2AXU-HPN840 (open face antenna). The only difference
between the two part numbers is the antenna. Both were tested in this report.

5.3. MAXIMUM OUTPUT POWER

The testing was performed at 3 meter. The HPM270 PK transmitter maximum E-field reading at
30m is 24.27dBuV/m corrected from the 3m reading of 64.27dBuV/m. The HPN840 PK
transmitter maximum E-field reading at 30m is 28.56dBuV/m corrected from the 3m reading of
68.56dBuV/m.

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The OEM-80X2AXU-HPM270 utilizes one integral loop coil antenna with an area of 0.0015m?.
The OEM-805X2AXU-HPN840 utilizes one integral loop coil antenna with an area of 0.002m?.

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was IBC170903UPX700.H, rev. FCC.
The test utility software used during testing was 20171012, DLL rev. 7.2.28.

5.1. WORST-CASE CONFIGURATION AND MODE

The EUT part numbers were investigated in three orthogonal orientations, X,Y, and Z-axes. It
was determined that Y axis was worst-case orientation for both units.

5.2. MODIFICATIONS

No modifications were made during testing.
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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

5.3. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop HP Elite X2 5CG5454820 NA
Power Supply KTC HU10674-13017 WDUVAOCPP9H1G1 NA
1/0 CABLES
1/0 Cable List
# of Cable
C;I;Ie Port Identical Co?_ne:tor Cable Type | Length Remarks
' Ports yp (m)
3 Ribbon 1 USB Ribbon <3m Connects to laptop
TEST SETUP

The EUT is connected to a host laptop computer during the tests. Test software exercised the
radio card.

SETUP DIAGRAM FOR TESTS

Spectrum Analyzer
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Eqwl%ment Description Manufacturer | Model Number | Last Cal. Next Cal.
Coax cable, RG223, N-
CBLO076 male to BNC-male, 20-| Pasternack PE3476-240 | 2017-06-12 | 2018-06-12
ft.
139843 | 'emp/Humid/Pressure| Control 14-650-118 | 2016-12-23 | 2018-12-23
Meter Co./Fisher
LISN, 50-ohm/50-uH, Fischer FCC-LISN-50-25-
LISN0O3 2-conductor, 25A Custom Com. 2-01-550V 2017-08-22 | 2018-08-22
PRE0101521 EMI Test Receiver Rohde &
(75141) 9kHz-7GHz Schwarz ESCI7 2017-08-23 | 2018-08-23
Transient Limiter,
TLOO1 0.009-30MHz Com-Power LIT-930A 2017-06-12 | 2018-06-12
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
MMO0167 Multi-meter Agilent U1232A 2017-10-21 | 2018-10-30
Test Equipment Used — Frequency Stability Measurement Equipment
Eqwl%ment Description Manufacturer | Model Number | Last Cal. Next Cal.
Conducted Room 2
T177 Spectrum Analyzer Agilent E4446A | 2017-03-30 | 2018-03-30
Technologies
Temp/Humid Cincinnati ZPH-8-3.5-
1100502 Chamber Sub-Zero SCT/AC 2017-06-06 | 2018-06-06
139843 | 'emp/Humid/Pressure| Control 14-650-118 | 2016-12-23 | 2018-12-23
Meter Co./Fisher
MMO0167 Multi-meter Agilent U1232A 2017-10-21 | 2018-10-30
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
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IC: 6571A-R8XXEA

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South

Chamber)
Equip. D . .. f
D escription Manufacturer| Model Number | Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna | ETS-Lindgren | 6502 2016-12-28 | 2017-12-31
30-1000 MHz
AToo74 | Hybrid Broadband | Sunol JB3 2017-06-15 | 2018-06-15
Antenna Sciences Corp.
Gain-Loss Chains
Gain-loss string: . .
S-SACO1 0.009-30MHz Various Various 2017-09-15| 2018-09-15
Gain-loss string: 30- . .
S-SAC02 1000MHz Various Various 2017-06-11| 2018-06-11
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2017-04-10| 2018-04-10
SA0026 (18- .
40GHz RSE) Spectrum Analyzer Agilent N9030A 2017-02-17 | 2018-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024887 | Environmental Meter | LSNer 15-077-963 | 2016-12-23 | 2018-12-23
Scientific

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2016-12-28 | 2017-12-31
Gain-Loss Chains
N-SACO1 | Saindossstring: 0.009- | /0 Various 2017-09-15 | 2018-09-15
30MHz
Receiver & Software
SA0027 Spectrum Analyzer Agilent NOO030A 2017-03-16 | 2018-03-16
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 161024690 Environmental Meter Fisher Scientific 15-077-963 2016-12-21 | 2018-12-21
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7. OCCUPIED BANDWIDTH

LIMITS

None; for reporting purposes only.

FCC §15.215 (c) and RSS-GEN, ANSI C63.10 Sections 6.9.2 and 6.9.3 were used for the
measurement procedure.

RESULTS
Frequency | 20dB Bandwidth | 99% Bandwidth
(MHz) (MHz) (MHz)
HPM270 13.56 0.4628 1.3624

- Agilent 12:49:59 QOct 23, 2017
APw7.3(0926172,48882, MorCon-RM2

Ref @ dBm Atten 16 dB
#Peak

ML 52
Center 13.568 MHz Span 3 MHz
#Res BH 15 kHz #UBH 47 kHz Sweep 12.72 ms (6O1 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 /
1.3624 MHz x dB  —-20.09 dB

Transmit Freq Error  -3808.575 kHz
% dB Bandwidth 462.529 kHz
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Frequency | 20dB Bandwidth | 99% Bandwidth
(MHz) (MHz) (MHz)
HPN840 13.56 0.4271 0.4271

4 Agilent 10:15:24 Oct 28, 2017
APW7.3(0926172,46882, MorCon-RMz2

Ref 18 dBm

#Atten 28 dB

#Peak

Log
18

dB/

LaAv

Ml S2

Center 13.568 @ MHz

#Res BH 4.3 kHz

#4BH 13 kHz

Occupied Bandwidth

4271423 kHz

Transmit Freq Error 565139 Hz

% dB Banduidth

Test Information

Test Date: 2017-10-23
Project: 11870434

Tested By: Jeffrey Cabrera

427.111 kHz

Span 1 MHz
Sweep 51.68 ms (61 pts)

Occ BH % Pwr

99.00 ¥

X dB -20.00 dB
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8. RADIATED EMISSION

8.1. LIMITS AND PROCEDURE

LIMIT

§15.209

§15.225

IC RSS-210, Annex B.6 (Transmitter)
IC RSS-GEN, Section 7.1.2 (Receiver)

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

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

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

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

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

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

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

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

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

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

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

§15.209 (d) The provisions in §§ 15.225, measuring emissions at distances other than the
distances specified in the above table, determining the frequency range over which radiated
emissions are to be measured, and limiting peak emissions apply to all devices operated under
this part.
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8.2. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 - 30 MHz)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular
data are the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to the measurement distance to clearly show the relative
levels of fundamental and spurious emissions and demonstrate compliance with the
requirement that the level of any spurious emissions be below the level of the intentionally
transmitted signal. The extrapolation factor for the limits were 40*Log (specification distance /
test distance).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore sufficient
tests were made to demonstrate that the alternative site produces results that correlate with the
ones of tests made in an open field based on KDB 414788.

Fundamental

gKUL Marrisville - Narth Chamber 25 Oct 2817 21:33:44
RF Emissions
Project Number: 11878434

83 Client: RF IDeas
Conf ig: OEM-805X2AXU-HPM270
Mode: 13.56 MHz

71 Tested by: Graham Al len

59

47 R —

FCC 15.225 (dBulym @3@m)

. e

dBCulol ts/meter)

|
an)
=]8]
001
=[op
o~

1181 S5MA=z/ 5. 31
Frequency (MHz)

Ronge (MHz) REW/VBY Ref/Attn  Det/Avg Tupe Sueep Pts #5wps/Mode  Lobel

FCC 15.225_13.56MHz_ncsk_98deq. TST Rev 9.5 26 Oct 2816

Frequency| Meter ATO0079 AF Dist. Corr. | COTTected | FCCA15.225 1, i | Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Factor (dB) Reading (dBuV/m (dB) (Degs)
(dBuV) dB(uVolts/meter))] @30m)
1 12.923 22.61 Pk 10.4 .6 -40 -6.39 29.5 -35.89 257
2 13.3465 | 33.82 | Pk 10.4 .6 -40 4.82 40.5 -35.68 257
3 13.4515 | 35.46 | Pk 10.4 .6 -40 6.46 50.5 -44.04 257
4 13.56 53.27 | Pk 10.4 .6 -40 24.27 84 -59.73 257
5 13.665 35.17 | Pk 10.4 .6 -40 6.17 50.5 -44.33 257
6 13.7735 | 36.56 | Pk 10.4 .6 -40 7.56 40.5 -32.94 257
7 14.0885 | 26.72 | Pk 10.4 .6 -40 -2.28 29.5 -31.78 257

Pk - Peak detector
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FCC ID: MOMR8XXEA IC: 6571A-R8XXEA
QKUL Morrisville - Narth Chamber 25 Oct 2817 21:39:12
RF Emissions
Project Number: 11878434
83 Clitnt: RF IDeas
Config: OEM-802X2AXU-HPM270
Mode: 13.56 MH=z
71 Tested by: Grohom Allen
59
Yoay 5
*;, ‘ ‘FCC 15,225 (dBuly/m €30m)
g 23
i
2 3 5 6
. 9 MW o
1
. I - MV Vﬂ/ \”WV(\ -
by P \N /JLM\N U W LW/-UV W PR A LA g A |
1.8l 35MHz/ 15,31
Frequency (MHzD
Ronge (MHz) REM/VBU Ref/Attn Det/fvg Type Sueep Pts  #5wps/fads  Label
1017 .81-15.31 Sk(-6dB)/1BAk  187/18 PEAK/Valt fvg 2Bmsec(Auto)  1BB1 MAXH fBdeg (Foce
FCC 15.225 13 56MHz_mosk Hdeg.TST Rev 8.5 26 Oct 2016
Frequency| Meter AT0079 AF Dist. Corr, | COMTected | FCC15.225 ), . |Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Factor (dB) Reading (dBuV/m (dB) (Degs)
(dBuV) dB(uVolts/meter))] @30m) 9
1 12.923 20.29 Pk 10.4 .6 -40 -8.71 29.5 -38.21 353
2 13.3465 31.58 Pk 10.4 .6 -40 2.58 40.5 -37.92 353
3 13.469 31.75 Pk 10.4 .6 -40 2.75 50.5 -47.75 353
4 13.56 49.86 Pk 10.4 .6 -40 20.86 84 -63.14 353
5 13.6825 31.25 Pk 10.4 .6 -40 2.25 50.5 -48.25 353
6 13.7735 31.79 Pk 10.4 .6 -40 2.79 40.5 -37.71 353
7 14.071 16.82 Pk 10.4 .6 -40 -12.18 29.5 -41.68 353

Pk - Peak detector
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Spurious Emissions

138% Morrisville = North Chamber 25 Oct 2817 21:84:18

\ RF Emissions

s Pr;jact Number: 11878434
Ny L e
T Mode: 13.56 MHz
186 Tested by: Graham Allen
94 B
b os2
J\Z 75 e FCC 15.2B9 i(prio jected ito 3m)
o ) 1 \\/ S
g ) 41«“4‘#""%»,@” " & d
o 4 \»..m*,,*.a,agl_"“\ " - M
. ™ b " ‘ Lr*\/\‘ s W%
sy owid, g g
34 Py }l«u ‘)“h-u"
Wi Wil 11
by it
22 i
. 0581 T i
Frequency (MHz)

D‘?nn%;;wllé) ngefgzg)/ﬁk D‘?Sf;l‘%;tn Igaé%g‘{gze mmeepm o 2;;5 «ag;:/Mnde Ezbe‘s—\‘a Ronge (HHz) RBW/UBH Ref/Attn  Det/fAvg Type Sweep Pts  #Swps/Mode  Label
RSE_9-38MHz_13.58MHz_nB48.DAT Rev 9.5 26 Oct 2816
Trace Markers

Frequency | _Meter AT0079 AF Corrected FCC 15209 "\ gin | Azimuth
Marker (MHz) Reading Det (dB/m) Cbl (dB) Reading (projected to (dB) (Degs) Face
(dBuV) dB(uVolts/meter) 3m) 9
1 .0144 44.88 Pk 16.4 1 61.38 124.44 -63.06 0-360 On
5 .30252 44.83 Pk 10.6 1 55.53 97.99 -42.46 0-360 Off
2 .60309 39.55 Pk 10.8 1 50.45 72 -21.55 0-360 On
6 .60757 37.81 Pk 10.8 1 48.71 71.93 -23.22 0-360 Off
3 1.21318 33.1 Pk 11 2 44.3 65.93 -21.63 0-360 On
7 1.51374 29.12 Pk 11 2 40.32 64 -23.68 0-360 Off
4 13.5599 52.61 Pk 10.4 .6 63.61 69.54 -5.93 247 On
8 13.5599 52.64 Pk 10.4 .6 63.64 69.54 -5.9 269 Off

Pk - Peak detector
Av - Average detection
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REPORT NO: R11870434-E2 DATE: 2017-12-07

FCC ID: MOMR8XXEA IC: 6571A-R8XXEA
HPN840
Fundamental
QI:UL Marrisville - South Chamber 28 Oct 2817 18:58: 48
RF Emissions
= e poe 04

Conf ig: OEM-805X2AXU-HPN8 40
Mode: 13.56 MHz

71 Tesled by: Grahom Allen
5o
L4z
. ‘ ‘FCC 15.225 (dBulym @38m)
2 23
1 g g
-1
1 @
-13
1181 : 35MHz/ : 5. 31
Frequency (MHz)
Range (Hz) REH/UBU Ref/Attn  Det/fvg Type Suesp Pts #5ups/llode  Labal
FCC 15.225 13 .56MHz_mask SHdeq. TST Rev 8.5 26 Oct 2016
Meter . Corrected FCC 15.225 . .
Marker F"znqn‘:_lez';cy Reading | Det AT(ggz;‘F Cbl (dB) 'Pa'::éf(‘:"g) Reading (dBuV/m M(Z’é’)'" A(fj'g‘st)h
(dBuV) dB(uVolts/meter)) @30m)
1 12.923 22.67 Pk 10.4 .6 -40 -6.33 29.5 -35.83 99
2 13.3465 36.52 Pk 10.4 .6 -40 7.52 40.5 -32.98 99
3 13.483 38.19 Pk 10.4 .6 -40 9.19 50.5 -41.31 99
4 13.56 57.56 Pk 10.4 .6 -40 28.56 84 -55.44 99
5 13.651 38.44 Pk 10.4 .6 -40 9.44 50.5 -41.06 99
6 13.77175 | 39.51 Pk 10.4 .6 -40 10.51 40.5 -29.99 99
7 14.197 26.34 Pk 10.4 .6 -40 -2.66 29.5 -32.16 99

9.
Pk - Peak detector
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REPORT NO: R11870434-E2 DATE: 2017-12-07

FCC ID: MOMR8XXEA IC: 6571A-R8XXEA
gsUL Morrisville - South Chanber 28 Oct 2817  19:12:17
RF Emissions
Project Number: 11878434
83 Clitnt: RF IDeas
Config: OEM-805X2AXKU-HPN8§40
Mode: 13.56 MHz
71 Tested by: Graham Al len
59
{E 47 ‘ ‘FCC 15,225 (dBuUy/m @3@m)
° 23
5
3 =]
” 1AM
—1 1 W u/\Y UV\LJ
1 ﬂ Tl W\A i ﬂ vnﬂ )
11,81 35MH=/ 5. 31
Frequency (MHz)
PR S W BRAE, e e W
FCC 15.225_13.56MHz_mask_Hdeq.TST Rev 9.5 26 Oct 2816
Meter . Corrected FCC 15.225 . .
Marker F"znqn‘:_lez';cy Reading | Det AT(ggz;‘F Cbl (dB) 'Pa'::éf(‘:"g) Reading (dBuV/m M(Z’é’)'" A(fj'g‘st)h
(dBuV) dB(uVolts/meter)] @30m)
1 12.923 24.33 Pk 10.4 .6 -40 -4.67 29.5 -34.17 358
2 13.3465 37.23 Pk 10.4 .6 -40 8.23 40.5 -32.27 358
3 13.4725 38.62 Pk 10.4 .6 -40 9.62 50.5 -40.88 358
4 13.56 57.55 Pk 10.4 .6 -40 28.55 84 -55.45 358
5 13.665 41.69 Pk 10.4 .6 -40 12.69 50.5 -37.81 358
6 13.77175 | 39.49 Pk 10.4 .6 -40 10.49 40.5 -30.01 358
7 14.092 26.16 Pk 10.4 .6 -40 -2.84 29.5 -32.34 358
Pk - Peak detector
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REPORT NO: R11870434-E2

FCC ID: MOMR8XXEA

DATE: 2017-12-07
IC: 6571A-R8XXEA

Spurious Emissions

138% Morrisville - South Chamber 28 Oct 2817 18:17:46
\ RF Emissions
Project Number: 11878434
118 Clignt: RF IDeas
\\\ Config: OEM-805X2AXU-HPN840
T — Mode: 13.56 MHz
196 o Tested by: Groham Allen
\
94 B
E g2
E . | \\‘Fcr 15,209 {(prio jected th 3@1
2 58“‘ ﬂ"’w"\“h!\ﬁywa " — | -
% N, RS - 3
46 Wil MLt ) 4 ﬂ]
' R 1
T
34 il - ‘\ I
T Weigpa I \‘
P g, [
22 e
. paa 1 i L]
Frequency (MHz)
D‘?unggqfw‘ié) zsslﬂigzgj/}k D‘?S%?;tn Eaé%g&gge 7gmeemej EE;R «azzi/Mnde Ezbe‘wwim Ronge (MHz) RBW/VBU Ref/fttn  Det/fvg Type Sweep Pis  #Swps/Mode  Label
Frequency | _Meter AT0079 AF Corrected FCC15.209 |\ rgin | Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Reading (projected to (dB) (Degs) Face
(dBuV) dB(uVolts/meter) 3m) 9
1 .03406 42.81 Pk 13.1 A 56.01 116.96 -60.95 0-360 Off
4 .64795 32.7 Pk 10.8 A 43.6 71.37 -27.77 0-360 On
5 13.34781 35.61 Pk 10.4 .6 46.61 69.54 -22.93 0-360 On
2 13.5599 57.38 Pk 10.4 .6 68.38 69.54 - - Off
6 13.5599 57.49 Pk 10.4 .6 68.49 69.54 - - On
3 13.77174 39.56 Pk 10.4 .6 50.56 69.54 -18.98 0-360 Off
Pk - Peak detector
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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

8.2 TX SPURIOUS EMISSION 30 TO 1000 MHz

HPM270
QEUL Morrisville - South Chomber 3 Nov 2817 15:21:56
Radioted Emissions — 3 Meters
= Project Number: 11878434
8 Client: RF IDeas
CDmFig‘ OEM-805X2AXU-HPM270
Mode: 13.58 MHz
75 Tested by: Eric McCalister/Graham Allen
6!:
55 (
53 AP g R T CEB U/
S 6
- 9 2
E
a4 3 ’1‘ W]ttt
o5 ? ‘ T ‘ I ‘Q‘ leW " .‘.,A““\w“\’}‘\w‘ y
ol il H lh ‘O{MM‘W‘ MWMW-W,M
o s (N
il b R Pl !
™t A RO
30 L) TaYy
Frequency (MHz)
TEAET RN S0 P Vi ettt 00 TR Worortal O IODRCE/H S0 PV eecute) 90 G i aental
FCC Part 15C 36-18@@AMH= TST Rev 8.5 26 Dct 2616
Frequency|_Meter AT0074 AF | CblAmp |C07¢Cted| bk Limit  |Margin [Azimuth|Height
Marker (MHz) Reading| Det (dB/m) (dB) Reading (dBuV/m) (dB) | (Degs) | (cm) Polarity
(dBuV) (dBuV/m)
1 40.6703 36.33 | Pk 18 -31.6 22.73 40 -17.27 | 0-360 399 H
2 191.8819 | 45.32 | Pk 16.1 -30.2 31.22 43.52 -12.3 | 0-360 99 H
3 759.3727 | 38.08 | Pk 25.6 -28.1 35.58 46.02 -10.44 | 0-360 102 H
5 *249.0064 | 43.02 | Pk 16.3 -29.9 29.42 46.02 -16.6 | 0-360 198 V
4 40.6703 | 41.57 | Pk 18 -31.6 27.97 40 -12.03 | 0-360 101 V
6 581.0495 | 43.8 Pk 23.4 -28.7 38.5 46.02 -7.52 | 0-360 102 V
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R11870434-E2
FCC ID: MOMR8XXEA

DATE: 2017-12-07
IC: 6571A-R8XXEA

HPN840
QKUL Morrisville - South Chamber 3 Nov 2817 14:56:34
Rodioted Emissions — 3 Meters
= Project Number: 11878434
8 Client: RF IDeas
Config: OEM-805X2AXU-HPN8 40
Mode: 13.56 MHz
75 Tested by Eric McCalister/ Groham Allen
a5
55 (
2 45 PR T CHR U f
.
e " ,uvv‘g"g‘\:“\“‘f i
Mgyt RS
op, il gups e
10 Y et it ‘
W R o "MW"‘MW\/;J’,'v“'w‘m
3@ 68 T80
Frequency (MHz)
Range (MHz) RBW/VBY Ref/Attn  Det/Avg Type Sueep Pts #Sups/Made  Lobel Ronge (Hz) RBUI/VBI Ref/fttn  Det/Aug Type Sueep Pts  #Sups/Mode  Lobel
| 38-288 128k(-6dB) /1M 97/1@ PEAK/LagPur-Uideo  Imsec(huto) 4888 MAXH Horizontal 3:208-1088 128kC-6dBI/ 1M 97/18 PEAK/LogPur-Video  Jmeec(futo) 8088  MAXH Harizontal
FCC Part 15C 36-1@@@MH=. TST Rev 8.5 26 Oct 2016
Met C ted
Frequency|  coo" AT0074 AF | Cbl/Amp | 279 QpkLimit |Margin |Azimuth|Height ,
Marker (MH2) Reading| Det (dB/m) (dB) Reading (dBuV/m) (dB) | (Degs) | (cm) Polarity
(dBuV) (dBuV/m) 9
4 34.7612 29.4 Pk 22.6 -31.7 20.3 40 -19.7 | 0-360 198 H
5 293.8122 | 32.81 Pk 18 -29.7 21.11 46.02 -24.91 | 0-360 102 H
6 805.9788 | 28.5 Pk 26.2 -27.8 26.9 46.02 -19.12 | 0-360 199 H
2 *272.9095| 33.63 | Pk 17.9 -29.7 21.83 46.02 -24.19 | 0-360 199 Vv
1 34.0811 28.99 | Pk 23.1 -31.7 20.39 40 -19.61 | 0-360 102 Vv
3 771.3743 | 29.21 Pk 25.8 -28 27.01 46.02 -19.01 | 0-360 199 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

9. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207
IC RSS-GEN, Section 7.2.2

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

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.15 10 0.50 66 to 56 56 to 46
0.50t0 5 56 46
510 30 60 50
Notes:
1. The lower limit shall apply at the transition frequencies
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

TEST PROCEDURE

ANSI C63.10
RESULTS

No non-compliance noted:
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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

LINE 1 RESULTS — HPM270

QEULfRTF EMC 27 Oct 2B17 21:38:51
MANUFACTURER: RF IDeos
88 PROJECT# 11878434
MODEL : LINE 1 - OEM-802X2AXU-HPM270
RED=QP BLUE=CAU
7R TESTED BY: Grohom Al len/Fronk Lewis
S e
.................... QP dBuld
I .
Ut N S AUERAGE  (dBul)
s 4p
N 3@Kx
2 - \/ ¥ V
A e VA \ A /g
- N T Y )
pa
2]
15 i Iz k[
Frequency (MHz)
Frequency | M eter LISN002_puE | ATAS08_509 | Corrected Margin AVERAGE| Margin
(MH2) Reading | Det 2018-08-23 DUE_2018-08- | Reading QP (dBuV) (dB) (dBuv) (dB)
(dBuV) 31 dB(uVolts)
17138 24.64 Ca 3 9.2 34.14 - - 54.89 -20.75
51675 19.47 Ca A 9.2 28.77 - - 46 -17.23
3.73425 8.11 Ca 0 9.2 17.31 - - 46 -28.69
6.801 10.24 Ca A 9.3 19.64 - - 50 -30.36
13.56 8.47 Ca A 9.5 18.07 - - 50 -31.93
18.58425 10.11 Ca 2 9.6 19.91 - - 50 -30.09
20.21888 10.87 Ca 2 9.6 20.67 - - 50 -29.33
16125 40.7 Qp 3 9.2 50.2 65.4 -15.2 - -
51675 25.07 Qp A 9.2 34.37 56 -21.63 - -
3.72525 14.17 Qp 0 9.2 23.37 56 -32.63 - -
6.80325 14.61 Qp A 9.3 24.01 60 -35.99 - -
13.56 19.82 Qp A 9.5 29.42 60 -30.58 - -
18.56625 19.3 Qp 2 9.6 29.1 60 -30.9 - -
20.22 20.49 Qp 2 9.6 30.29 60 -29.71 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

LINE 2 RESULTS — HPM270

QEULfRTF' EMC 27 Oct 2B17 21:27.:82
MANUFACTURER: RF IDeos
88 PROJECT# 11878434
MODEL : LINE 2 - OEM-805X2AXU-HPM270
RED=QP BLUE=CAU
7R TESTED BY: Grohom Al len/Fronk Lewis
o]
.................... OF (dBuld
I N e
e N e AUERAGE (dBul)
s 4p
© m\\/
. Ve SN D ya | Avﬁvf \ﬁ/\
oY T\, ’“‘ﬁw ‘\W\M
g
1o e
4}
15 1 iz 34
Fregquency (MHz)
Frequency | M eter LISN002_puE | ATAS08_509 | Corrected Margin AVERAGE| Margin
(MH2) Reading | Det 2018-08-23 DUE_2018-08- | Reading QP (dBuV) (dB) (dBuv) (dB)
(dBuV) 31 dB(uVolts)
15225 2789 | Ca 4 9.2 37.49 - - 55.88 -18.39
5145 18.93 | Ca A 9.2 28.23 - - 46 17.77
4.00875 9.7 Ca 0 9.3 19 - - 46 27
6.86288 11.79 | Ca A 9.3 21.19 - - 50 -28.81
18.10725 11.9 Ca A 9.6 21.6 - - 50 -28.4
20.526 10.16 | Ca 2 9.6 19.96 - - 50 -30.04
15225 4443 | Qp 4 9.2 54.03 65.88 -11.85 - -
5145 2496 | Qp A 9.2 34.26 56 -21.74 - -
4.0065 15.75 | Qp 0 9.3 25.05 56 -30.95 - -
6.864 16.22 | Qp A 9.3 25.62 60 -34.38 - -
18.105 19.58 | Qp A 9.6 29.28 60 -30.72 - -
20.52825 | 19.03 | Qp 2 9.6 28.83 60 -31.17 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

LINE 1 RESULTS - HPN840

UL-RTF EMC 27 Oct 2817 21:16:55

9B

MANUFACTURER: RF IDeas

8o PROJECT# 11878434

MODEL : LINE 1 - OEM-805X2AXU-HPN840
RED=QF BLUE=CAV

TESTED BY: Grohom Al len/Fronk Lewis

78

66

-------- 0P (dEuU)

o s L
----- AUERAGE  (dBuUU:

48

dBlulolts)

3B - «

ol
WA’

¢““V/\wf”“/\/www”-“ﬁ“‘::iii

Frequency (MHz>

Meter ATA508_509 | Corrected . .
F"znqn‘:fz';cy Reading | Det L'fo':%?gg_gg'z DUE_2018-08-| Reading QP (dBuV) M(ZE)'" @;E{;AGE M(ZE)'"
(dBuV) 31 dB(uVolts)
A77 2689 | Ca 3 9.2 36.39 - - 54.63 -18.24
492 19.05 | Ca 1 9.2 28.35 - - 46.13 -17.78
3.9165 10.26 | Ca 0 9.3 19.56 - - 46 -26.44
6.693 10.22 | Ca 1 9.3 19.62 - - 50 -30.38
13.56 24.45 | Ca A 9.5 34.05 - - 50 -15.95
20.364 12.86 | Ca 2 9.6 22.66 - - 50 27.34
2312925 | 128 | Ca 2 9.6 22.6 - - 50 -27.4
17025 4444 | Qp 3 9.2 53.94 64.95 -11.01 - -
49425 2565 | Qp 1 9.2 34.95 56.1 2115 - -
3.912 1751 | Qp 0 9.3 26.81 56 -29.19 - -
6.675 14.96 | Qp 1 9.3 24.36 60 -35.64 - -
13.56 38.27 | Qp A 9.5 47.87 60 1213 - -
20.35275 | 22.88 | Qp 2 9.6 32.68 60 27.32 - -
23.136 18.22 | Qp 2 9.6 28.02 60 -31.98 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

LINE 2 RESULTS — HPN840

QBULfRTF EMC 27 QOct 2817 21:21:52

MANUFACTURER: RF IDeas
88 PROJECT# 11870434

MODEL: Neutral - nB84B 13.58MkHz
RED=0P BLUE=CAU

78 TESTED BY: Grahom Allen/Fromk Lewis

BB ST
------ QP (dBiul

I R AT
............ AUERAGE  (dBuU)

dB(uVolts)
N
=

WL T

S

Frequency (MHz)

Frequency R'L":;f;g Dot | LISN002_DUE Iﬂ;}%ﬁ—:_gg_ c;;:;‘i’:;d QP (dBuv) Margin | AVERAGE| Margin
(MHz) | By 2018-08-23 Py dB(uVolts) (dB) (dBuV) (dB)
15225 28.09 | Ca 4 9.2 37.69 - - 55.88 -18.19
50438 18.82 | Ca 1 9.2 28.12 - - 46 -17.88
1.0455 8.2 Ca 0 9.2 17.4 - - 46 -28.6

4.00875 9.77 | Ca 0 9.3 19.07 - - 46 -26.93
7.24988 | 11.23 | Ca 1 9.4 20.73 - - 50 -29.27
13.56 2163 | Ca A 9.5 31.23 - - 50 -18.77
19.94663 | 11.23 | Ca 2 9.6 21.03 - - 50 -28.97
15225 | 4536 | Qp 4 9.2 54.96 65.88 -10.92 - -
50775 2504 | Qp A 9.2 34.34 56 -21.66 - -
1.05563 | 13.32 | Qp 0 9.2 22.52 56 -33.48 - -
4.0065 16.53 | Qp 0 9.3 25.83 56 -30.17 - -
7.24875 | 15.87 | Qp 1 9.4 25.37 60 -34.63 - -
13.56 3488 | Qp A 9.5 44.48 60 -15.52 - -
19.9455 | 1959 | Qp 2 9.6 29.39 60 -30.61 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R11870434-E2 DATE: 2017-12-07
FCC ID: MOMR8XXEA IC: 6571A-R8XXEA

10. FREQUENCY STABILITY

LIMIT

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

RSS-210 Annex B.6: Carrier frequency stability shall be maintained to +0.01% (£100 ppm).

TEST PROCEDURE

C63.10

RESULTS — HPM270

No non-compliance noted.

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

Power Supply Environment Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MHz) | Delta(ppm) | Limit (ppm)

5.00 50 13.5599230 4.204 + 100

5.00 40 13.5599350 3.319 + 100

5.00 30 13.5599350 3.319 + 100

5.00 20 13.5599800 0.000 + 100

5.00 10 13.5599670 0.959 + 100

5.00 0 13.5600600 -5.900 + 100

5.00 -10 13.5600870 -7.891 + 100

5.00 -20 13.5600210 -3.024 + 100

4.50 20 13.5599800 0.000 + 100

5.5 20 13.5600000 -1.475 + 100
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REPORT NO: R11870434-E2
FCC ID: MOMR8XXEA

DATE: 2017-12-07
IC: 6571A-R8XXEA

2 Minutes
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: £ 100 ppm 1.356 kHz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
5.00 50 13.5599230 5.678 + 100
5.00 40 13.5599380 4.572 + 100
5.00 30 13.5599350 4.794 + 100
5.00 20 13.5600000 0.000 + 100
5.00 10 13.5599670 2.434 + 100
5.00 0 13.5600550 -4.056 + 100
5.00 -10 13.5600650 -4.794 + 100
5.00 -20 13.5600060 -0.442 + 100
4.50 20 13.5599800 1.475 + 100
5.5 20 13.5600000 0.000 + 100

5 Minutes

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

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) | Limit (ppm)
5.00 50 13.5599210 4.351 + 100
5.00 40 13.5599350 3.319 + 100
5.00 30 13.5599380 3.097 + 100
5.00 20 13.5599800 0.000 * 100
5.00 10 13.5600570 -5.678 + 100
5.00 0 13.5600500 -5.162 + 100
5.00 -10 13.5601010 -8.923 + 100
5.00 -20 13.5600160 -2.655 + 100
4.50 20 13.5598000 13.274 + 100
55 20 13.5599600 1.475 + 100
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10 Minutes
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: +100 ppm 1.356 kHz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
5.00 50 13.5599210 4.351 +100
5.00 40 13.5599350 3.319 +100
5.00 30 13.5599380 3.097 +100
5.00 20 13.5599800 0.000 + 100
5.00 10 13.5600570 -5.678 +100
5.00 0 13.5600500 -5.162 +100
5.00 -10 13.5601010 -8.923 +100
5.00 -20 13.5600160 -2.655 +100
4.50 20 13.5598000 13.274 +100
5.5 20 13.5599600 1.475 +100
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RESULTS — HPN840 RESULTS

No non-compliance noted.

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

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
5.00 50 13.5599230 4.204 +100
5.00 40 13.5599350 3.319 + 100
5.00 30 13.5599350 3.319 + 100
5.00 20 13.5599800 0.000 100
5.00 10 13.5599670 0.959 + 100
5.00 0 13.5600600 -5.900 + 100
5.00 -10 13.5600870 -7.891 +100
5.00 -20 13.5600210 -3.024 + 100
4.50 20 13.5599800 0.000 + 100
5.5 20 13.5600000 -1.475 + 100

2 Minutes

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

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
5.00 50 13.5599230 5.678 + 100
5.00 40 13.5599380 4.572 +100
5.00 30 13.5599350 4.794 +100
5.00 20 13.5600000 0.000 100
5.00 10 13.5599670 2.434 +100
5.00 0 13.5600550 -4.056 + 100
5.00 -10 13.5600650 -4.794 +100
5.00 -20 13.5600060 -0.442 +100
4.50 20 13.5599800 1.475 + 100
5.5 20 13.5600000 0.000 + 100
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5 Minutes
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: £100 ppm = 1.356 kHz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
5.00 50 13.5599210 4.351 + 100
5.00 40 13.5599350 3.319 + 100
5.00 30 13.5599380 3.097 + 100
5.00 20 13.5599800 0.000 100
5.00 10 13.5600570 -5.678 + 100
5.00 0 13.5600500 -5.162 + 100
5.00 -10 13.5601010 -8.923 + 100
5.00 -20 13.5600160 -2.655 + 100
4.50 20 13.5598000 13.274 + 100
5.5 20 13.5599600 1.475 1+ 100
10 Minutes
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: 100 ppm = 1.356 kHz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) | Delta(ppm) | Limit (ppm)
5.00 50 13.5599210 4.351 + 100
5.00 40 13.5599350 3.319 + 100
5.00 30 13.5599380 3.097 + 100
5.00 20 13.5599800 0.000 100
5.00 10 13.5600570 -5.678 + 100
5.00 0 13.5600500 -5.162 + 100
5.00 -10 13.5601010 -8.923 + 100
5.00 -20 13.5600160 -2.655 + 100
4.50 20 13.5598000 13.274 + 100
5.5 20 13.5599600 1.475 + 100
TEST INFORMATION
Test Date: 2017-10-20
Project No: 11870434
Tested by: Jeffrey Cabrera
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