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1 General Information

11 Scope

The following Type Certification Report is prepared on behalf of AMETEK Magnetrol USA, LLC in accordance
with the Federal Communications Commission and ISED Canada Rules and Regulations.

The Equipment Under Test (EUT) was the R80 Transmitter, FCC ID: LPN-R80, IC: 2331A-R80, configured
with the 3” horn antenna, tested in concrete, metal, and reinforced fiberglass containers.

All measurements contained in this application were conducted in accordance with FCC Rules and
Regulations CFR 47, and ANSI C63.10 American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices, 2013.

The instrumentation utilized for the measurements conforms to the ANSI C63.10 standard for EMI and Field
Strength Instrumentation. Calibration checks are performed regularly on the instruments, and all accessories
including high pass filter, coaxial attenuator, preamplifier and cables.

1.2 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is located on the
parking lot of Rhein Tech Laboratories, Inc., 360 Herndon Parkway, Suite 1400, Herndon, Virginia 20170. This
site has been fully described in a report submitted to and approved by the Federal Communications
Commission to perform AC line conducted and radiated emissions testing. CAB ID: US0079.

1.3 Related Submittal(s)/Grant(s)

This is an original FCC §15.209 and ISED RSS-211 application. The EUT can be configured with any of the
4 horn antennas listed in Table 1-1 below. Per Table 2-1, the EUT was tested with the highest gain antenna,
3” with 34 dBi gain, and proven compliant with the applicable rules and regulations in all tank configurations
(concrete, metal and reinforced fiberglass). Based on the compliance of the highest gain antenna, the FCC
grant and ISED TAC should include the %", 174", 2”, and 3” antennas.

Table 1-1: R80 Antenna Options
Antenna Model Manufacturer Model Gain (dBi)
3” Horn Antenna AME'lI;Iélz,I\fl_aLgCnetrol RC3-3” 34
2” Horn Antenna AMEL@';,'\{?_%]&M RC2-2” 30.6
11/2” Horn Antenna AMEL’;’;,NI'_T_%‘G”O' RC1-1%" 28
3/4” Horn Antenna AMEL@Q\/II_T_%GUO' RCO0-3/4” 23

1.4 Modifications

None.
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2

Tested System Details

AMETEK Magnetrol USA, LLC
Model: R80

ID’s: LPN-R80/2331A-R80
Standards: FCC 15.209/RSS-211

Project #:

2021098

The test samples were received on August 23, 2021. Listed below are the identifiers and descriptions of all
equipment, cables, and internal devices used with the EUT for this testing, as applicable.

Table 2-1: Equipment Under Test (EUT)
. RTL
Part Manufacturer Model ] FCCID Eeble Bar
Number Type
Code
AMETEK Magnetrol
FMCW Radar USA, LLC R80 N/A LPN-R80 N/A 23838
» AMETEK Magnetrol ”
3” Horn Antenna USA, LLC RC3-3 N/A N/A N/A 23838A
Table 2-2: Support Equipment
. RTL
Part Manufacturer Model 2Lkl FCCID cellz Bar
Number Type
Code
Programmable | gy nstek PSS-3203 B200344 N/A im N/A
Power Supply unshielded
2.1 Test Configuration

D / R80

Supply

24 VDC Power

Figure 2-1:

Configuration of Tested System
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2.2 Test Distance and Exercising the EUT

The EUT’s spurious emissions were investigated and tested in the restricted and non-restricted bands from
9 kHz to 220 GHz. Furthermore, test antenna handheld measurements were performed in and around the
EUT to determine radiated emissions emanating from the EUT since it was mounted on metal, concrete, and
reinforced fiberglass containers such that its main beam was enclosed and perpendicularly pointing
downwards per RSS-211, ref. EN 302 372.

All measurements above 1 GHz were performed at an antenna—EUT test distance of 1.0 meter from 1-40 GHz,
and with the test antenna polarized horizontally and vertically in order to determine the EUT’s worst-case
emissions. The measurement results were then corrected to the 3 meter limit.

Measurements below 1 GHz were performed at an antenna distance of 3 meters as a digital interface device.
The EUT was tested with its main beam pointing vertically downward within metal, concrete, and reinforced
fiberglass enclosed containers.

The plots were taken at 1 GHz to 220 GHz; to ensure no indication of detectable emissions, the emissions
from the EUT were investigated at: 0.1m at 140-220 GHz for peak and 0.025m for average; and 0.1m from
40-140 GHz.

3 AC Conducted Emissions - ANSI C63.10 6.2, FCC §15.207, RSS-Gen 8.8
3.1 Test Methodology for Conducted Line Emissions Measurements

The power line conducted emission measurements were performed in a Series 81 type shielded enclosure
manufactured by Rayproof. The EUT was placed on a wooden table. Power was fed to the EUT through a
50-ohm/50 uHenry Line Impedance Stabilization Network (LISN). The EUT LISN was fed power through an
AC filter box on the outside of the shielded enclosure. The filter box and EUT LISN housing are bonded to
the ground plane of the shielded enclosure. A second LISN, the peripheral LISN, provides isolation for the
EUT’s auxiliary equipment. This peripheral LISN was also fed AC power.

The spectrum analyzer was connected to the AC line through an isolation transformer. The 50-ohm output
of the EUT LISN was connected to the spectrum analyzer input through a Solar 100 kHz high-pass filter.
The filter is used to prevent overload of the spectrum analyzer from noise below 100 kHz. Conducted
emission levels were measured on each current-carrying line with the spectrum analyzer operating in the
CISPR quasi-peak mode (or peak mode if applicable). The analyzer's 6 dB bandwidth was set to 9 kHz.
Video filter less than 10 times the resolution bandwidth is not used. Average measurements are performed
in linear mode using a 10 kHz resolution bandwidth, a 1 Hz video bandwidth, by increasing the sweep time
in order to obtain a calibrated measurement. The emission spectrum was scanned from 150 kHz to 30 MHz.
The highest emission amplitudes relative to the appropriate limits were measured and have been recorded.

3.2 Conducted Line Emissions Test Procedure
Conducted emissions were performed on the EUT using an off-the-shelf power supply. The general

conducted limit under Part 15.207 was applied. The emissions were scanned between 150 kHz to 30 MHz
on the neutral and phase conductors.
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3.3 Conducted Line Emissions Test Data

Plot 3-1: Conducted Emissions Transmit - Phase
Proje 2021097 = Average Limit
lect - 2024097 Rhein Tech Laboratories, Inc.
— Quasi-Peak Limit
Wodel Number- FHCW R80 ECC 15207 et
compy -Haget Phase - Line 1 X Averges
V  QuasiPeaks
10007
900
800
00f
s 60of
H |
2
3
2 s
: |
H
40
300]
200F
|
Il |
100+ Lkl 11° 1
)
1500K 10M 10.0M 300M
Frequency (M)
Qperator: Dan Baltzell
Curent Time 02:05:21 PM, Monday, August 30, 2021
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Plot 3-2: Conducted Emissions Transmit — Neutral
Projct- 2021067 Rhein Tech Laboratories, Inc. e
Model Num ber -FMCW R80 FCC 15207 — Line 2-Neutral
Comgay -Magneral Neutral - Line 2 X Avenges
or V  QuasiPeaks
9001
80.01
001
E‘ Gﬂ.&\ |
i
g 5001 |
4001
3001
2001
1001
1%D.IIK 1.:)M 10i0M 300M
Frequency (MHz)
CurrentTim e 02:07:24 PM, Monday, August 30, 2021
Table 3-1: Conducted Line Emissions Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Spectrum Analyzer
900931 Hewlett Packard 8566B (100 Hz - 22 GHz) 3138A07771 02/26/23
900930 | Hewlett Packard | 85662A Spectrum Analyzer 3144A20839 | 02/26/23
Display Section
901083 AFJ International LS16 16A LISN (110 V) 16010020080 02/16/23
. Emissions Testing
|
N/A ETS Lindgren TILE! Software Rev. 7.1.3.20 N/A N/A

Measurement uncertainty: +3.6 dB. This measurement uncertainty is an expanded uncertainty for 95%
confidence level received with a coverage factor k=2.

Result: PASS
Test Personnel:

@Lﬁmw

Signature

Daniel W. Baltzell
Test Engineer

August 30, 2021
Date of Test
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4 Modulated Bandwidth — ANSI C63.10 6.9; IC RSS-211 5.1(a)
41 Modulated Bandwidth Test Procedure

The minimum 99% bandwidths was measured using a 50 ohm spectrum analyzer with the resolution bandwidth
set at 1 MHz and the video bandwidth set at 3 MHz. The spectrum analyzer's mixer mode resulted in an
overlapping bandwidth image with the actual image and a ghost image. The analyzer “Signal ID” was used to
aid in discerning between the ghost images displayed by the mixer. Max hold was used until the spectrum was
adequately filled to portray the bandwidth and a plot was taken.

4.2 Modulated Bandwidth Test Data

Plot 4-1: 99% Modulated Bandwidth - RSS-Gen 6.7
Multiview Spectrum -
Ref Level 97 .00 dBuv @ RBW 1 MHz
Spectrum

SWT 29.7 ms @ VBW 3 MHz Mode Auto Sweep

Inp: ExctiMizx W
1 Frequency Sweep 1Pk Max SiglD USB - 2Pk I gID LSB e 3Pk Max Auto ID
M2[1]1| 50.66 dBpY
100 dBpy 57.000 dbp FF015-60-GHz
K] M1[2] 47.72 dBuv
E munuﬁ ﬂﬁﬂ AT 80.414 40 GHz
60 dB H1 55,390 a8 T T VA_I:IM
I *n
40 dByy
20 depv /
0 depy V ﬁ
-20 dBpy ﬂ
OBW 4001.561 MHz
-40 dBpy
75.0 GHz 1001 pts 742.2 MHz/ 82.422 GHz
2 Marker Table
M1 2 80.414 4 GHz 47.72 dBpv
M2 1 77.0156 GHz 50.66 dBpV
M3 1 78.807 7 GHz 84.38 dBpV

03:33:21 PM 08/29/2021

(L] % 08/29/2021

Measuring... 03:33:21 PM
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Table 4-1: Modulated Bandwidth Data
99% Bandwidth (MHz)
4001.56
Table 4-2: Modulated Bandwidth Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
901773 | Rohde & Schwarz FSW50 Spectrum Analyzer 101021 08/16/22
901640 | Rohde & Schwarz FS-Z110 Mixer (75 — 110 GHz) 100010 05/03/23
900711 ATM 10-443-6R | Horn Antenna (75 - 110 GHz) | 8051905-1 04/07/22

Measurement uncertainty: +4.6 dB. This measurement uncertainty is an expanded uncertainty for 95%
confidence level received with a coverage factor k=2.

Result: PASS

Test Personnel:

Daniel W. Baltzell

(sl Btorn”

August 29, 2021

Test Engineer

Signature

Date of Test
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5 Radiated Emission Limits - FCC §15.209; ISED RSS-Gen; RSS-211 5.3

51 Radiated Emission Limits Test Procedure

The EUT’s radiated spurious emissions, comprised of harmonic and spurious emissions that fall in the
restricted and non-restricted bands, were investigated and tested from 0.009 kHz to 220 GHz in accordance
with C63.10 2013. The restricted bands are listed in Part 15.205. The maximum permitted average field
strength for the restricted band is listed in Part 15.209. To determine worst-case emissions, the EUT was
tested while installed perpendicularly downwards in metal and concrete containers, and the EUT was rotated
along its axis.

The test antenna was horizontally and vertically polarized during testing. The general limit under Part 15.209
was applied for all frequencies from 0.009 kHz to 220 GHz, per FCC 15.209. Radiated spurious emissions
were detected between 30 MHz and 1000 MHz and data provided in Tables 5.1 to 5.9; none were detected
from 1 GHz to 220 GHz. Horizontal and vertical antenna polarization radiated spurious emissions plots are
provided from 2 GHz to 26.5 GHz to demonstrate that the EUT has no discernable radiated spurious
emissions to measure above 26.5 GHz. A handheld test-antenna measurement method was also used in,
around, and close to the EUT, to investigate radiated spurious emissions; no radiated spurious emissions
were found, except the carrier at 79 GHz.

The EUT was investigated and tested with the test configuration in enclosed metal, concrete, and reinforced
fiberglass containers. No emissions from transmitting were found outside of the transmit band for any
container.

5.2 Field Strength Calculation

The field strength is calculated by adding the antenna factor and the cable loss from the measured corrected
conversion loss and spectrum analyzer reading.

Spectrum Analyzer Level Corrected (dBuV/m) =
Spectrum Analyzer Level (dBuV/m) + AF (dB/m) + CL (dB) — preamp gain;

AF = antenna factor and CL = cable loss
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5.3 Radiated Emissions Test Data - FCC §15.209; ISED RSS-Gen
Table 5-1: Digital Radiated Emissions Test Data - Fiberglass Container, Below 1 GHz
Temperature: 79°F Humidity: 65%
Sl Test Anten_na Analy_zer Cor?tletcetion Sl Limit Margin | Pass/
A Detector FElETgy || e i Factor o (dBuV/m) (dB) Fail
(MHz) (H/V) (dBuV) (dB/m) (dBuV/m)
313.339 Qp V 30.8 -11.5 19.3 46.0 -26.7 Pass
320.713 Qp V 32.3 -11.7 20.6 46.0 -25.4 Pass
328.085 Qp H 38.2 -11.5 26.7 46.0 -19.3 Pass
335.457 Qp H 33.0 -10.8 22.2 46.0 -23.8 Pass
342.832 Qp H 31.5 -9.9 21.6 46.0 -24 .4 Pass
350.205 Qp \ 30.5 -9.1 21.4 46.0 -24.6 Pass
357.575 Qp H 31.2 -8.8 22.4 46.0 -23.6 Pass
364.948 Qp H 31.0 -8.9 221 46.0 -23.9 Pass
372.324 Qp H 31.2 -9.1 221 46.0 -23.9 Pass
379.697 Qp V 31.6 -9.0 22.6 46.0 -23.4 Pass
387.070 Qp H 30.8 -8.5 22.3 46.0 -23.7 Pass
394.442 Qp \ 31.1 -7.3 23.8 46.0 -22.2 Pass
401.812 Qp V 30.7 -7.1 23.6 46.0 -22.4 Pass
409.185 Qp V 31.0 -6.7 24.3 46.0 -21.7 Pass
416.557 Qp V 30.7 -6.6 24 1 46.0 -21.9 Pass
Table 5-2: Digital Radiated Emissions Test Data — Metal Container, Below 1 GHz
Temperature: 79°F Humidity: 65%
L Site .
Fﬁ?(;ii::y Test ?’gtli?irt‘; ';::Igif‘egr Correction ETLSVS;:)“ Limit Margin Pas_sl
(MHz) Detector (HIV) (dBuV) ::dch/t:‘; (dBuV/m) (dBuV/m) (dB) Fail
313.339 Qp H 31.7 -11.5 20.2 46.0 -25.8 Pass
320.713 Qp V 31.6 -11.7 19.9 46.0 -26.1 Pass
328.085 Qp V 33.5 -11.5 22.0 46.0 -24.0 Pass
335.457 Qp V 33.2 -10.8 22.4 46.0 -23.6 Pass
342.832 Qp V 31.5 -9.9 21.6 46.0 -24 .4 Pass
350.205 Qp V 30.4 -9.1 21.3 46.0 -24.7 Pass
357.575 Qp \% 31.3 -8.8 225 46.0 -23.5 Pass
364.948 Qp H 30.8 -8.9 21.9 46.0 -24 1 Pass
372.324 Qp H 31.5 -9.1 22.4 46.0 -23.6 Pass
379.697 Qp V 30.8 -9.0 21.8 46.0 -24.2 Pass
387.070 Qp H 30.6 -8.5 221 46.0 -23.9 Pass
394.442 Qp H 31.1 -7.3 23.8 46.0 -22.2 Pass
401.812 Qp \% 30.8 -7.1 23.7 46.0 -22.3 Pass
409.185 Qp V 31.7 -6.7 25.0 46.0 -21.0 Pass
416.557 Qp H 30.9 -6.6 24.3 46.0 -21.7 Pass
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Table 5-3: Digital Radiated Emissions Test Data — Concrete Container, Below 1 GHz
Temperature: 79°F Humidity: 65%
. Site ..
BB ET Test Anten_na Analy_zer Correction SIS Limit Margin | Pass/
A Detector FHElErgg || e i Factor L (dBuV/m) (dB) Fail
(MHz) (H/V) (dBuV) (dB/m) (dBuV/m)
313.339 Qp H 30.8 -11.5 19.3 46.0 -26.7 Pass
320.713 Qp V 30.8 -11.7 19.1 46.0 -26.9 Pass
328.085 Qp H 35.6 -11.5 24 1 46.0 -21.9 Pass
335.457 Qp H 32.9 -10.8 221 46.0 -23.9 Pass
342.832 Qp H 31.5 -9.9 21.6 46.0 -24 .4 Pass
350.205 Qp H 30.5 -9.1 21.4 46.0 -24.6 Pass
357.575 Qp H 31.0 -8.8 22.2 46.0 -23.8 Pass
364.948 Qp H 30.6 -8.9 21.7 46.0 -24.3 Pass
372.324 Qp H 31.0 -9.1 21.9 46.0 -24 1 Pass
379.697 Qp V 30.7 -9.0 21.7 46.0 -24.3 Pass
387.070 Qp H 31.0 -8.5 22.5 46.0 -23.5 Pass
394.442 Qp H 30.8 -7.3 23.5 46.0 -22.5 Pass
401.812 Qp V 30.8 -7.1 23.7 46.0 -22.3 Pass
409.185 Qp V 34.5 -6.7 27.8 46.0 -18.2 Pass
416.557 Qp H 31.1 -6.6 24.5 46.0 -21.5 Pass
Table 5-4: Digital Radiated Emissions Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
. OATS 1 Preamplifier
900905 |  Rhenteoh PR-1040 40dB 1006 09/15/21
e (30 MHz — 2 GHZz)
. Biconilog Antenna
901669 ETS-Lindgren 3142E (30 MHz — 6000 MHz) 00166065 04/24/22
900930 Hewlett Packard 85662A Spectrum Analyzer | 5444750839 | 02/26/23
Display Section
Spectrum Analyzer
900931 Hewlett Packard 8566B (100 Hz - 22 GHz) 3138A07771 02/26/23
900969 Hewlett Packard 85650A Quasi-Peak Adapter 2412A00414 02/26/23

Measurement uncertainty: +4.6 dB. This measurement uncertainty is an expanded uncertainty for 95%
confidence level received with a coverage factor k=2.

Result: PASS

Test Personnel:
A A ) o
wien A £ A A
Daniel W. Baltzell e Y September 13, 2021
Test Engineer Signature Date of Test
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5.3.1 Radiated Emissions Test Data, EUT in Containers, FCC §15.209; ISED RSS-211 5.3(b)
Plot 5-1: Radiated Emissions — Fiberglass Container — Peak

MultiView Spectrum -

Ref Level 57 .00 dBuy ® RBW 1 MHz

SWT 140 ms ® VBW 3 MHz Mode Auto Sweep
Inp: Exctiiz W
1 Frequency Sweep 1Pk Max
M1[1]| 38.68 dBpv

50 depy 109.248 0 GHz

40 depy L
M\m"; PP W T YL SSET T W NS D L

Tl s I

20 depy

10 depy

0 depy

-10 dBpv

-20 dBpv

-30 dBpv

-40 depy

75.0 GHz 1001 pts 3.5 GHz/ 110.0 GHz

Measuring... ENENNENEN % 8092021
23:33:54 08.09.2021
Table 5-5: Radiated Emissions — Fiberglass Container Peak
Measured Test Corrected
Frequenc Test Spectrum| Antenna | Correction | Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction from Analyzer Limit ( dlg)
Pol Level Factor | 0.1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
109.248 PK H 38.7 47.6 -29.5 56.8 74.0 -17.2
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Plot 5-2: Radiated Emissions — Fiberglass Container - Average
MultiView Spectrum -
Ref Level 57 .00 dBut ® RBW 1 MHz
SWT 140 ms & VBW 3 MHz Mode Auto Sweep
Inp: ExtiMis W
1 Frequency Sweep 1Rm Max
M1[1]| 27.83dBpv
50 deyv 109.9130 GHz
40 dBpy
30 dBpy Mi
m_% M
| [y
M
20 d
PNy |
10 dBpv
0 dBpy
-10 dBpv
-20 dBpY
-30 depy
-40 dBpv
75.0 GHz 1001 pts 3.5 GHz/ 110.0 GHz
Measuring... [INENNENEN =% ”Eég?fz'g;
23:32:30 08.09.2021

Table 5-6: Radiated Emissions — Fiberglass Container Average
Measured Test Corrected
Frequenc Test Spectrum| Antenna | Correction | Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction from Analyzer Limit ( dg)
Pol Level Factor | 0.1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
109.913 AV H 27.8 47.6 -29.5 45.9 54.0 -8.1

1
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Plot 5-3: Radiated Emissions — Metal Container
MultiView Spectrum -
Ref Level 86.00 dBut ® RBW 1 MHz
SWT 60 ms & ¥BW 3 MHz Mode Auto Sweep
Inp: Extivliz W
1 Frequency Sweep 1Pk Max — 2Rm Max
M1[1H 47.31 dBpv
20 depv T F8F340-GH=
M2[2] 28.86 dBpV
78.7840 GHz
70 dBpy
60 dBpy
50 dBpy le
40 dBpY J"HH' ‘h]l L.“
WMWM IVlZ »JM)MMHMAHN M‘{ M‘WJMM”WWMM&W WMW@WMMHM
;;dapv [t | m.“ — Hl\‘ 4 s I e
10 dBpv
0 depy
-10 depy
75.0 GHz 1001 pts 1.5 GHz/ 90.0 GHz
Measuring... INNNNENEN = 10002020
15:28:14 10.09.2021
Table 5-7: Radiated Emissions — Metal Container
Measured Test Correction Corrected
Test Spectrum| Antenna Spectrum FCC .
Frequency . From L Margin
(GHz) Detector | Antenna | Analyzer |Correction 0.1m to Analyzer Limit (dB)
Pol Level Factor ) 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
78.784 PK \Y 47.3 455 -29.5 63.3 74.0 -10.7
78.784 AV V 28.9 455 -29.5 449 54.0 -9.1
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Plot 5-4: Radiated Emissions - Concrete Container
MultiView Spectrum -
Ref Level 104.00 dBLv ® RBW 1 MHz
SWT 60 ms VBW 10 MHz Mode Auto Swieep
Inp: Extivliz W
1 Frequency Sweep 1Pk Max — 2Rm Max
100 de M2[2] 23.67 dBpv
81.496 0 GHz
M1[1] 41.33 dBpv
a0 depy 81.496 0 GHz
80 dBpv
70 dBpy
60 dBpy
50 dBpY
M1
40 dBpy
WMMWMMM MJI. M U U’MV. WMWWMANHWWWWMMWMWM
m N el b e SRS INOSO  e Bestta et S URIO WO
10 depy
75.0 GHz 1001 pts 1.5 GHz/ 90.0 GHz
Measuring... NNNNNENEN o Lz0e2n2t
10:28:44 17.09.2021
Table 5-8: Radiated Emissions — Concrete Container
Measured Test Correction Corrected
Test Spectrum| Antenna Spectrum FCC .
Frequency . from L Margin
(GHz) Detector | Antenna | Analyzer |Correction 0.1m to Analyzer Limit (dB)
Pol Level Factor ) 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
81.496 Peak \Y 41.3 458 -29.5 57.6 74.0 -16.4
81.496 AV \Y 23.7 45.8 -29.5 40.0 54.0 -14.0
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5.3.2 Radiated Emissions Test Data — Reinforced Fiberglass Container
Plot 5-5: Radiated Emissions 1 GHz — 2 GHz; Fiberglass Container
MultiView Spectrum -
Ref Level 77.00 dBuv ® RBW 1 MHz
= ALt 0dE SWT 1.01 ms ® ¥BW 3 MHz Mode Auto Sweep
requencv Sweep 1Pk Max — 2Rm Max
Mi1[1] 13.16 dBpv
70 depy | 1.972 500 GHz
M2[2] 11.57 dBpv
1.945 600 GHz
60 depy
50 depy
40 depy
20 dBpy
20 dBpy
Mz M1
MQM WWWMW Ao e R wwww:w}'\"’ farae e L Wu« e W-JWWWL'UW
0 depy
-10 dBpw
-20 depy
1.0 GHz 1001 pts 100.0 MHz/ 2.0 GHz
Measuring... INENNENNN & 09092021
13:40:51 09.09.2021
Table 5-9: Radiated Emissions — Fiberglass Container (1 GHz — 2 GHz)
Measured Test Corrected
Frequenc Test Spectrum | Antenna |Correction| Spectrum FCC Marain
(?—.‘-Hz) Y| Detector | Antenna Analyzer |Correction] from Analyzer Limit ( dlg)
Pol Level Factor | 1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
1.9725 PK H 13.2 33.1 -9.5 36.8 74.0 -37.2
1.9456 AV H 11.6 33.9 -9.5 36.0 54.0 -18.0
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Plot 5-6: Radiated Emissions 2 GHz — 4 GHz; Fiberglass Container
MultiView Spectrum -
Ref Level 77.00 dBuv & RBW 1 MHz
= Att 0dB SWT 2 ms @ WVBW 3 MHz Mode Auto Sweep
requency Sweep 1Pk Max - 2Rm Max
M1[1] 17.63 dBpv
20 depy 3.93110 GHz
M2[2] 14.57 dBpv
3.931 10 GHz
60 dBpy
50 dBpy
40 dBpy
30 dBpv
20 depy i |
i
WMWWWMWWWWW PO oAt NS DYV T
T e ey e e ) BN UL R
0 dBpy
-10 depy
-20 dBpv
2.0 GHz 1001 pts 200.0 MHz/ 4.0 GHz
Measuring... INENNENEN % 09002021
13:25:43 09.09.2021
Table 5-10: Radiated Emissions — Fiberglass Container (2 GHz — 4 GHz)
Measured Test Corrected
Frequenc Test Spectrum | Antenna |Correction| Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction] from Analyzer Limit ( dg)
Pol Level Factor | 1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
3.9311 PK V 17.6 23.1 -9.5 31.2 74.0 -42.8
3.9311 AV V 14.6 23.1 -9.5 28.2 54.0 -25.8
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Plot 5-7:

Radiated Emissions 4 GHz — 8 GHz; Fiberglass Container

MultiView
Ref Level 77.00 dBuv

Spectrum
& RBW 1 MHz

= Att 0dB SWT 4 ms @ WVBW 3 MHz Mode Auto Sweep
P4
1 Frequency Sweep 1Pk Max - 2Rm Max
M2[2] 11.15 dBpv
70 depy | 5.372 60 GHz
Mi1[1] 15.90 dBpv
5.372 60 GHz
60 dBpY
50 dBpy
40 dBpy
30 dBpy
20 dBpy T

R NP T N e L TS Y WA A A i T L e e Y o PN e ) PPN TYS N YO pew v B
0 dBpy
-10 depy
-20 dBpv
4.0 GHz 1001 pts 400.0 MHz/ 8.0 GHz
weasuring... NENNENNN & 09092021
13:27:57 09.09.2021
Table 5-11: Radiated Emissions — Fiberglass Container (4 GHz —8 GHz)
Measured Test Corrected
Frequenc Test Spectrum | Antenna |Correction| Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction] from Analyzer Limit ( dg)
Pol Level Factor | 1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
5.3726 PK V 15.9 27.4 -9.5 33.8 74.0 -40.2
5.3726 AV V 14.6 27.4 -9.5 32.5 54.0 -21.5
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Plot 5-8: Radiated Emissions 8 GHz — 12.4 GHz; Fiberglass Container
MultiView Spectrum -
Ref Level 77.00 dBuv ® RBW 1 MHz
= Att 0dB SWT 17.6 ms ® ¥BW 3 MHz Mode Auto Sweep
Py
1 Frequency Sweep 1Pk Max - 2Rm Max
M1[1] 15.28 dBpv
20 depy 11.848 40 GHz
M2[2] 6.89 dBpvV
11.32090 GHz
60 dBpy
50 dBpy
40 dBpy
30 dBpv
20 dBpv T
A d
P LA Ly g0 o A i A A e b Pt oo A N
10 dBpy 2l
e e L T ) WWMWWMW
0 dBpy
-10 depy
-20 dBpv
8.0 GHz 1001 pts 440.0 MHz/ 12.4 GHz
measuring...  NNNNNENEN % 09002021
13:20:01 09.09.2021

Table 5-12: Radiated Emissions — Fiberglass Container (8 GHz —12.4 GHz)

Measured Test Corrected
Frequenc Test Spectrum | Antenna |Correction| Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction] from Analyzer Limit ( dg)
Pol Level Factor | 1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
11.8484 PK V 15.3 34.1 -9.5 39.9 74.0 -34.1
11.3209 AV V 6.9 33.7 -9.5 31.1 54.0 -22.9
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Plot 5-9: Radiated Emissions 12.4 GHz — 18 GHz; Fiberglass Container
MultiView Spectrum -
Ref Level 77.00 dBuv ® RBW 1 MHz
= Att 0dB SWT 224 ms & ¥VBW 3 MHz Mode Auto Sweep
requency Sweep 1Pk Max - 2Rm Max
M1[1]| 16.70 dBpv
20 depy 13.611 20 GHz
mM2[2] 6.98 dBpvV
13.941 30 GHz
60 dBpy
50 dBpy
40 dBpy
30 dBpv
20 dBpv ot
N o s AL e LT E BV ATV LY PUNYTY IR PO EVC WY Lo P I VR L B P A
10 dBpy 142
0 dBpy
-10 depy
-20 dBpv
12.4 GHz 1001 pts 560.0 MHz/ 18.0 GHz
Measuring... INENNENEN a% 09002021
13:16:09 09.09.2021
Table 5-13: Radiated Emissions — Fiberglass Container (12.4 GHz -18 GHz)
Measured Test Corrected
Frequenc Test Spectrum | Antenna |Correction| Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction] from Analyzer Limit ( dg)
Pol Level Factor | 1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
13.6112 PK V 16.7 37.3 -9.5 445 74.0 -29.5
13.9413 AV V 7.0 37.3 -9.5 34.8 54.0 -19.2
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Plot 5-10: Radiated Emissions 18 GHz — 26.5 GHz; Fiberglass Container
MultiView Spectrum -
Ref Level 77.00 dBuv & RBW 1 MHz
= Att 0dB SWT 34 ms @ VBW 3 MHz Mode Auto Sweep
P4
1 Frequency Sweep 1Pk Max - 2Rm Max
M1[1]| 17.06 dBpv
70 dopy 25.77400 GHz
M2[2] 7.41 dBpv
21.952 80 GHz
A0 dBp
&0 dBp
40 dBpy
a0 depy
20 depy hL.
v
it WWWWMWWWWM s sttt e A A e it it St
14
10 dBpy =
0 dBpy
-10 depy
-20 dBpy
18.0 GHz 1001 pts 850.0 MHz/ 26.5 GHz
Measuring... [NRNNENER =% ”g'lg?fa'gé
13:13:30 09.09.2021

Table 5-14: Radiated Emissions — Fiberglass Container (18 GHz —26.5 GHz)
Measured Test Corrected
Frequenc Test Spectrum | Antenna |Correction| Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction] from Analyzer Limit ( dg)
Pol Level Factor | 1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
25.7740 PK V 171 40.6 -9.5 48.2 74.0 -25.8
21.9528 AV V 7.4 40.4 -9.5 38.3 54.0 -15.7
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Plot 5-11: Radiated Emissions 26.5 GHz — 40 GHz; Fiberglass Container
MultiView Spectrum -
Ref Level 77.00 dBuv & RBW 1 MHz
= Att 0dB SWT 54 ms @ VBW 3 MHz Mode Auto Sweep
requency Sweep 1Pk Max - 2Rm Max
M2[2] 9.07 dBpv
20 depy 39.3190 GHz
M1[1]| 19.46 dBpv
39.7640 GHz
60 dBpy
50 dBpy
40 dBpy
30 dBpv
M1
20 dBpv x
WMWMWWWWWMMWWWWWWWWW
Mz
0 dBpy
-10 depy
-20 dBpv
26.5 GHz 1001 pts 1.35 GHz/ 40.0 GHz
measuring...  NNNNNENEN a% 09002021
12:35:38 09.09.2021
Table 5-15: Radiated Emissions — Fiberglass Container (26.5 GHz —-40 GHz)
Measured Test Corrected
Frequenc Test Spectrum | Antenna |Correction| Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction] from Analyzer Limit ( dg)
Pol Level Factor | 1m to 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
39.764 PK \ 19.5 45.6 9.5 55.6 74.0 -18.4
39.319 AV \Y 9.1 45.0 -95 446 54.0 94
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Plot 5-12: Radiated Emissions 40 GHz — 50 GHz; Fiberglass Container
MultiView Spectrum -
Ref Level 77.00 dBuv & RBW 1 MHz
= Att 0dB SWT 40 ms ® ¥YBW 3 MHz Mode Auto Sweep
P4
1 Frequency Sweep 1Pk Max - 2Rm Max
M1[1]| 24.09 dBpv
70 degv 49.905 00 GHz
M2[2]| 14.13 dBpv
49,905 00 GHz
60 dBpYy
50 dBpy
40 dBpy
20 dBpy
M1
¥
20 depv m ol e i M"WNM
Y PR T AT PN I PO SR S Y R Y | DR DN S R Y R -
et Mbn
10 dBpy S ———— e
bt A i
0 depy
-10 depy
-20 dBpv
40.0 GHz 1001 pts 1.0 GHz/ 50.0 GHz
Measuring... [INENNENER =% ”gi']z?iﬂf;
12:34:18 09.09.2021

Table 5-16: Radiated Emissions — Fiberglass Container (40 GHz — 50 GHz)
Measured Test Correction Corrected
Frequenc Test Spectrum| Antenna from Spectrum FCC Marain
q Y| Detector | Antenna Analyzer |Correction Analyzer Limit g
(GHz) 0.1m to (dB)
Pol Level Factor ) 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
49.905 PK V 24 1 64.2 -29.5 58.8 74.0 -15.2
49.905 AV V 141 64.2 -29.5 48.8 54.0 -5.2
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Plot 5-13:

Radiated Emissions 50 GHz — 75 GHz; Fiberglass Container - Peak

Standards: FCC 15.209/RSS-211

12021098

MultiView

Spectrum

Ref Level -4.00 dBm

@ RBW 1 MHz

SWT 100 ms & VBW 3 MHz Mode Auto Sweep
[np: Extivlix W/
1 Frequency Sweep

1Pk Max

-69.80 dBm
51611-0-6GHz

M1[1]

-10 dBm

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBm

R T T B e o |
M’VWMWM W"M
o %WWWW
-90 dBm
-100 dBm
CF 62.5 GH=z 1001 pts 2.5 GHz/ Span 25.0 GHz
measuring... [NNNNEREN o Oy
11:02:52 09.09.2021
Table 5-17: Radiated Emissions — Fiberglass Container (50 GHz — 75 GHz) Peak
Measured Test Correction Corrected
Test Spectrum | Antenna Spectrum FCC .
Frequency D Ant Anal C ti from Anal Limit Margin
(GHz) etector ntenna nalyzer |Correction| "\ nalyzer imi (dB)
Pol Level Factor 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
51.611 PK V 37.2 41.9 -29.5 49.6 74.0 -24.4
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Plot 5-14:

Radiated Emissions 50 GHz — 75 GHz; Fiberglass Container — Average

Standards: FCC 15.209/RSS-211

12021098
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Table 5-18: Radiated Emissions — Fiberglass Container (50 GHz — 75 GHz) Average
Measured Test Correction Corrected
Frequenc Test Spectrum| Antenna from Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction 0.1m to Analyzer Limit ( dg)
Pol Level Factor ) 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
50.6370 AV V 27.4 41.9 -29.5 39.8 54.0 -14.2
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Plot 5-15: Radiated Emissions 75 GHz — 110 GHz; Fiberglass Container — Peak
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Table 5-19: Radiated Emissions — Fiberglass Container (75 GHz — 110 GHz) Peak
Measured Test Correction Corrected
Frequenc Test Spectrum| Antenna from Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction 0.1m to Analyzer Limit ( dg)
Pol Level Factor ) 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
109.248 PK V 38.7 47.6 -29.5 56.8 74.0 -17.2
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Plot 5-16: Radiated Emissions 75 GHz — 110 GHz; Fiberglass Container — Average
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Table 5-20: Radiated Emissions — Fiberglass Container (75 GHz — 110 GHz) Average

Measured Test Correction Corrected
Test Spectrum | Antenna Spectrum FCC .
Frequency D Ant Anal C ti from Anal Limit Margin
(GHz) etector ntenna nalyzer |Correction| "\ nalyzer imi (dB)
Pol Level Factor 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
109.99 AV V 28.6 47.6 -29.5 46.7 54.0 -7.3
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Plot 5-17:

Radiated Emissions 110 GHz — 140 GHz; Fiberglass Container — Peak
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Table 5-21: Radiated Emissions — Fiberglass Container (110 GHz — 140 GHz) Peak
Measured Test Correction Corrected
Frequenc Test Spectrum| Antenna from Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction 0.1m to Analyzer Limit ( dg)
Pol Level Factor ) 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
129.466 PK V 43.7 47.0 -29.5 61.2 74.0 -12.8
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Plot 5-18: Radiated Emissions 110 GHz — 140 GHz; Fiberglass Container — Average

MultiView Spectrum -

Ref Level -21.00 dBm @ RBW 1 MHz
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Table 5-22: Radiated Emissions — Fiberglass Container (110 GHz — 140 GHz) Average

Measured Test Correction Corrected
Test Spectrum | Antenna Spectrum FCC .
Frequency C . from L Margin
(GHz) Detector | Antenna | Analyzer |Correction 0.1m to Analyzer Limit (dB)
Pol Level Factor 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
129.316 AV V 33.0 47.0 -29.5 50.5 54.0 -3.5
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Plot 5-19:

Radiated Emissions 140 GHz — 220 GHz; Fiberglass Container— Peak
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Table 5-23: Radiated Emissions — Fiberglass Container (140 GHz — 220 GHz) Peak
Measured Test Correction Corrected
Frequenc Test Spectrum| Antenna from Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction 0.1m to Analyzer Limit ( dg)
Pol Level Factor ) 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
162.657 PK V 53.9 48.0 -29.5 72.4 74.0 -1.6
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Table 5-24: Radiated Emissions — Fiberglass Container (140 GHz — 220 GHz) Average
Measured Test Correction Corrected
Frequenc Test Spectrum | Antenna from Spectrum FCC Marain
(gHz) Y| Detector | Antenna Analyzer |Correction 0.025m to Analyzer Limit ( dé’)
Pol Level Factor ’ 3m Level (dBuV)
(dBuV) (dB/m) (dBuV/m)
162.737 AV \Y 43.8 48.0 -41.6 50.2 54.0 -3.8
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Table 5-25: Radiated Emissions Test Equipment for Enclosure Plots
RTL Bar Serial Calibration
Code Manufacturer Part Model Number Due Date
. Waveguide ;
901639 Wiltron (40 — 50 GHz) 35WR19F N/A Not required
Mixer
901640 Rohde & Schwarz (75— 110 GHz) FS-Z110 100010 05/03/23
901773 Rohde & Schwarz| Spectrum Analyzer FSW50 101021 08/16/22
900930 | Hewlett Packard | SPectrum Analyzer 85662A 3144A20839| 02/26/23
Display Section
Spectrum Analyzer
900931 Hewlett Packard (100 Hz - 22 GHz) 85668 3138A07771] 02/26/23
Harmonic Mixer
901586 Rohde & Schwarz (50 — 75 GHz) FS-Z75 100098 01/23/22
Horn Antenna WR-19
901256 ATM (40 - 60 GHz) 19-443-6R 8041704-01] 05/03/23
Horn Antenna WR-28
901303 EMCO (26.5 - 40.0 GHz) 3160-10 960452-007 | 08/05/24
Waveguide ;
901161 ATM (26.5 — 40 GHz) 28-25K-6 B082304 |Not required
Horn Antenna
900711 ATM (75 - 110 GHz) 10-443-6R 8051905-1 04/07/22
Horn Antenna
900712 ATM (50 - 75 GHz) 15-443-6R 8051805-1 04/07/22
. BiLog Antenna
901669 ETS-Lindgren (26 - 6000 MHz) 3142E 00166065 04/24/22
900772 EMCO Horn Antenna 3161-02 9804-1044 | 08/05/24
(2-4 GHz)
Horn Antenna
900321 EMCO (4.0 - 8.2 GHz) 3161-03 9508-1020 08/05/24
901587 Radiometer 140 - 220 GHz Mixer SAM-220 20005 04/15/22
Physics Gmbh
Horn Antenna
900713 ATM (140 — 220) 05-443-6R S0685 05/03/23
Horn Antenna
900323 EMCO (8.2 - 12.4 GHz) 3160-07 9605-1054 08/05/24
Horn Antenna
900356 EMCO (12.4 - 18 GHz) 3160-08 9607-1044 08/05/24
Horn Antenna
901218 EMCO (18 - 26.5 GHz) 3160-09 960281-003 ] 08/05/24

Measurement uncertainty: +4.6 dB. This measurement uncertainty is an expanded uncertainty for 95%
confidence level received with a coverage factor k=2.

Result: PASS

Test Personnel:

Daniel W. Baltzell

';é';fdn' J:i a"-/:&": &g :_}{//-;r

September 17, 2021

Test Engineer

Signature

Date of Test
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6 Conclusion

The data in this measurement report shows that the AMETEK Magnetrol USA, LLC Model R80, FCC ID:
LPN-R80, IC: 2331A-R80, complies with the applicable requirements of Parts 2 and 15 of the FCC rules
and regulations, and those of ISED Canada RSS-211 and RSS-Gen.
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