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1 Introduction and Conclusion

The tests indicated in section 2.0 were performed on the product constructed as described in section 4.0.
The remaining test sections are the verbatim text from the actual data sheets used during the
investigation. These test sections include the test name, the specified test Method, a list of the actual Test
Equipment Used, documentation Photos, Results and raw Data. No additions, deviations, or exclusions
have been made from the standard(s) unless specifically noted.

Based on the results of our investigation, we have concluded the product tested complies with the
requirements of the standard(s) indicated. The results obtained in this test report pertain only to the
item(s) tested. Intertek does not make any claims of compliance for samples or variants which were not
tested.

2 Test Summary

Section Test full name Result
3 Client Information --
4 Description of Equipment Under Test and Variant Models --

5 System Setup and Method —

Maximum Power and Human RF exposure

6 FCC 47CFR Part 95, Subpart M:09/2019 Pass
RSS-251 Issue 2: 07/2018, ANSI C63.10:2013, RSS-102 Issue 5 March 2015
Occupied Bandwidth Pass

FCC 47CFR Part 95, Subpart M:09/2019
RSS-251 Issue 2: 07/2018, RSS Gen Issue 5 March 2019 Amendment 1,
ANSI C63.10:2013

Unwanted Emissions Pass
FCC 47CFR Part 95, Subpart M:09/2019

RSS-251 Issue 2: 07/2018, RSS Gen Issue 5 March 2019 Amendment 1

, ANSI C63.10:2013

Frequency Stability Pass
FCC 47CFR Part 95, Subpart M:09/2019

RSS-251 Issue 2: 07/2018, RSS Gen Issue 5 March 2019 Amendment 1,

ANSI C63.10:2013

10 Appendix A — Mixer/Horn Calibration Certificates

11 Revision History -
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3 Client Information

This EUT was tested at the request of:

Client: Patroness, LLC
101 Creekside Crossing
Suite 1700 #244
Brentwood, TX 37027
USA

Contact: Jered Dean

Telephone: 781-535-4736

Email: jered@patroness.com

4  Description of Equipment Under Test and Variant Models

Issued: 09/04/2019
Revised date: 01/24/2020

Manufacturer: Patroness, LLC
101 Creekside Crossing
Suite 1700 #244
Brentwood, TX 37027
USA
Equipment Under Test
Description Manufacturer Model Number Serial Number

Radar module operating Patroness, LLC P003110

between 76 — 81 GHz

0003 LF (Tx mode)
0004 LF (Idle mode)
0005 LF (Tx mode)

Production

Description of Equipment Under Test (provided by client)

Radar module operating between 76 — 81 GHz

Equipment Under Test Power Configuration

Rated Voltage Rated Current Rated Frequency

Number of Phases

5 Volts DC 0.5 Amps N/A N/A

Operating modes of the EUT:
No. [ Descriptions of EUT Exercising

1 | Tx mode (run mode)
Software used by the EUT:
No. | Descriptions of EUT Exercising

1 | Proprietary Software
Non-Specific Radio Report Shell Rev. December 2017 Page 5 of 65
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Radio/Receiver Characteristics

Frequency Band(s) 77 - 81 GHz

Modulation Type(s) FMCW

Maximum Output Power 15.69 dBm or 0.037068W (EIRP)
Test Channels/Sweep Ranges 79 GHz (Sweep Ranges: 77-81 GHz)
Maximum Bandwidth 3.9 GHz

Equipment Type Radio

Number of Tx/Rx antennas 4/3

Antenna Type and Gain Integrated antenna

Variant Models:

The following variant models were not tested as part of this evaluation, but have been identified by the
manufacturer as being electrically identical models, depopulated models, or with reasonable similarity to
the model(s) tested. Intertek does not make any claims of compliance for samples or variants which were
not tested.

None

5 System Setup and Method

Cables
ID Description Length Shielding Ferrites Termination
(m)
1 UUT Interface Cable (P002-129) 13in See Dwg. None -
2 USB Cable ~2m Molex 887283402 Yes* -

*Ferrite was placed at cable exit from AC/DC converter to isolate any converter noise from actual EUT.

Support Equipment

Description Manufacturer Model Number Serial Number
Radar Test Stand Patroness, LLC P003-114 v1.0
10 APCBA Patroness, LLC P002-111 v2.0
Battery pack Belkin F7U020 1INP11/66/110 N/A
5.1 Method:

Configuration as required by Configuration as required by FCC 47CFR Part 95, Subpart M:09/2019, RSS-
251 Issue 2: 07/2018, RSS Gen Issue 5 March 2019 Amendment 1, RSS-102 Issue 5 March 2015, ANSI
C63.10:2013, ANSI €63.26:2015, AND FCC KDB 653005 D01 v01r01.
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5.2 EUT Block Diagram:

5vVDC

Issued: 09/04/2019

Revised date: 01/24/2020

uuTt

uuT
Interface
Cable

Test Stand Enclosure

usB

Source

10 APCBA

Cable
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6 Maximum Power and Human RF exposure
6.1 Method

The procedure described in Subclause 9.10 of ANSI C63.10-2013 and Subclause 5.5.4 (field strength method) of ANSI
C63.26-2015 was utilized to determine maximum power and power density. Measurement was performed by using a
radiated method. The EUT shall be transmitting at its maximum data rate.

e Connect the test antenna for the fundamental frequency band to a spectrum analyzer via an
external mixer.

e Set spectrum analyzer RBW=1 MHz, VBW=>3 MHz.

e Set spectrum analyzer detector, span, and so on, to the proper values.

e Place the EUT 1.5 meters above the ground reference plane and in a continuous transmission
mode.

e Perform handheld measurements by scanning the test antenna around all surfaces of the EUT.

e Asthe surfaces of the EUT are scanned, keep the test antenna pointed toward the EUT and
slowly vary the test antenna polarization to cover all possible polarizations and orientations of
the emission.

e Record the measured reading with the test antenna fixed at the maximized position,
polarization, and orientation. Record the measurement distance.

e Repeat the preceding sequence for every operating configuration supported by the EUT (e.g.,
forward-looking, side-looking, and rear-looking configurations, with the vehicle at rest and in
motion).

If necessary, the recorded reading(s) is adjusted by the conversion loss of the external mixer used at the frequency
under investigation and the external mixer IF cable loss.

The maximum field strength of the emission at the measurement distance is calculated by using Equation (19) of
ANSI C63.10-2013 and the adjusted/corrected power at the output of the test antenna.

The EIRP from the measured field strength is calculated by using Equation (22) of ANSI C63.10-2013 and convert to
the linear form by using Equation (24) of ANSI C63.10-2013.

If measurements were made at any distance other than the distance specified by the limit, Equations (20) and (21)
of ANSI C63.10-2013 were used to extrapolate the maximum measured field strength.

Far Field Distance (Rm) Calculation
Rm = 2D%/A

Where: D = largest dimension of the antenna aperture in meters
A\ = wavelength of the emission under investigation [300/fun.] in meters

D =0.031 (m), A =300 (m/s) / 77.0135*103 (mpz) = 0.003895 (m), Rm = ((2*0.0312))/0.003895 = 0.49 ()

Measurements was made at 0.5 meter distance.

Non-Specific Radio Report Shell Rev. December 2017 Page 8 of 65
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TEST SITE: 10m ALSE

The 10m ALSE is 13m (Length) x 21m (Depth) x 10m (Height) with the effective size in terms of space from
the tips of the absorber is 12m (Length) x 20m (Depth) x 8.5m (Height). This chamber achieves broadband
performance using a unique arrangement of hybrid and ferrite tile absorber. This chamber has a built in 3m
diameter turntable (Embedded type). The metal structure of the table makes electrical connection around the
entire circumference of the turntable to the ground plane with a metal brush type connection. The turntable is
located on one end of the chamber and the antennas are mounted 3 and 10 meters away at the other end of
the chamber on the adjustable an Antenna Mast. The antenna mast is a non-conductive bore sighted type with
remote control of antenna height and polarization. The Antenna Mast and the turntable can be remotely
controlled through the controller located in the adjacent Control room. A Styrofoam table 80 cm high is used for
table-top equipment.

Measurement Uncertainty

Expanded
Frequency Uncertainty
Measurement Range (k=2) Ucispr
Radiated Emissions, 10m 30-1000 MHz 5.6 dB 6.3 dB
Radiated Emissions, 3m 30-1000 MHz 4.9 dB 6.3 dB
Radiated Emissions, 3m 1-6 GHz 4.4 dB 5.2 dB
Radiated Emissions, 3m 6-15 GHz 4.9dB 5.5dB
Radiated Emissions, 3m 15-18 GHz 4.6 dB 5.5dB
Radiated Emissions, 3m 18-40 GHz 4.6 dB 5.5dB

As shown in the table above our radiated emissions U, is less than the corresponding U ¢ spr

reference value in CISPR 16-4-2 Table 1, hence the compliance of the product is only based on the
measured value, and no measurement uncertainty correction is required, based on CISPR 22 and CISPR
11 (for 2006 and later revisions) Clause 11.
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Test Equipment Used:

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV002' Weather Station Davis Instruments 7400 PE80519A93 06/13/2019 06/13/2020
OML3 Mixer / Antenna Oleson Microwave Lab M12HWD E21011-1 03/20/2019 03/20/2020
ROS005-1" Signal and Spectrum Analyzer Rohde and Shwartz FSW43 100646 10/10/2019 10/10/2020
CBLHF2012- 2m 9kHz-40GHz Coaxial Cable -
2M-2' SET2 Huber & Suhner SF102 252675002 02/14/2019 02/14/2020

Software Utilized:
Name Manufacturer Version

None - -

6.2 Results:

The sample tested was found to Comply.

§95.3367 76-81 GHz Band Radar Service radiated power limits.

The fundamental radiated emission limits within the 76-81 GHz band are expressed in terms of Equivalent
Isotropically Radiated Power (EIRP) and are as follows:

(a) The maximum power (EIRP) within the 76-81 GHz band shall not exceed 50 dBm based on measurements
employing a power averaging detector with a 1 MHz Resolution Bandwidth (RBW).

(b) The maximum peak power (EIRF) within the 76-81 GHz band shall not exceed 55 dBm based on
measurements employing a peak detector with a 1 MHz RBW.
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6.3 Setup Photograph:
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6.4 Test Data:

Raw Antenna
Reading® Receiving | Correction | Cable | EIRP Level EIRP
Antenna Frequency @0.5m Antenna Factor, AF Loss @0.5m | EIRP Level | Limit | Margin
Pol. Detection (GHz) (dBuV/m) | Gain (dBi) (dB/m) (dB) (dBuV/m) (dBm) (dBm) (dB)
v Peak 79.84 70.51 24 44.24 2.08 116.83 6.04 55 -48.96
v Average 79.84 44.76 24 44 .24 2.08 91.08 -19.71 50 -69.71
v RMS 79.84 46.89 24 44.24 2.08 93.21 -17.58 55 -72.58
Using integration method
v | Rws | 7900 | 825 | 24 [ 4415 | 208 | 12648 1560 | 55 | -39.31
*: the mixer conversion losses were compensated for in the instrument: 35.48 (79 GHz)
Note: Worst-case antenna polarization were recorded here.
Non-Specific Radio Report Shell Rev. December 2017 Page 12 of 65
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Plot 1: Output power measurement (Field Strength) - PEAK DETECTOR

MultiView | Spectrum

Ref Level 107.00 dBuv ® RBW 1 MHz
® SWT 500 ms @ VBW 3 MHz Mode Auto Sweep

Inp: ExtlVix E
1 Frequency Sweep

Mi[1]] 70.15 dBpv

79.8406 GHz

100 dBpy

90 dBpy

80 depy

M1

70 depy W\‘J
W W“VWWWV

60 dBpY
LA, PAN NP

50 dBpy G IYAYAWR RV TAVAVEY RW;

40 dBpy

30 dBpv

20 dBpy

10 depy
CF 80.960792032 GHz 1001 pts 1.81 GHz/ Span 18.078415936 GHz
@ 24.01.2020

h ] Measuring... WHRSHNCHED S,

22:27:02 24.01.2020

Note: Please see the sweep bandwidth in next section. Real signal and image are mixed in the above
plot. This is the worst-case.

Plot 2: Output power measurement (Field Strength) — AVERAGE DETECTOR

MultiView | Spectrum
Ref Level 107.00 dBuv ® RBW 1 MHz
® SWT 35 ® VBW 3 MHz Mode Auto Sweep
Inp: ExtVix E
1 Frequency Sweep
MI[1]] 44. Y
100 depy 79.9316 GHz
90 dBpy
80 dBpy
70 dBpy
60 dBpy
50 dBpYy
M1
20 dBpy
10 depy
CF 80.960792032 GHz 1001 pts 1.81 GHz/ Span 18.078415936 GHz
H ] measuring... ERERRRERN re 7 24;'2?;;:'52

22:39:01 24.01.2020
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Plot 3: Output power measurement (Field Strength) — RMS DETECTOR

MultiView Spectrum

Ref Level 107.00 dBuv ® RBW 1 MHz
® SWT 3s ® VBW 3 MHz Mode Auto Sweep

Inp: ExtlVix E
1 Frequency Sweep

Mi[1]] 47.50 dBpv

80.7806 GHz

100 dBpy

90 dBpy

80 depy

70 dBpy

60 dBpy

11

50 dBepy
Aol il DAAAAD Al IR
W T A

30 dBpv

20 dBpy

10 depy
CF 80.960792032 GHz 1001 pts 1.81 GHz/ Span 18.078415936 GHz
@ 24.01.2020

h ] Measuring... ERRRRRERN S

22:40:13 24.01.2020

Plot 4: Output power measurement (Field Strength) — Using Integration method with RMS DETECTOR

MultiView | Spectrum E]

Ref Level 0.00 dBm ® RBW 1 MHz
@ SWT 35 ® VBW 3MHz Mode Auto Sweep

Jip st
T ACLR

79.00000 GHz

-10 dém Y

-20 dBi

-30 dém

-40 dBl

-50 dBm

M1

- S LS N
il il AN T

-70 dém

-80 dBém

-90 dB

CF 79.0 GHz 1001 pts 813.0 MHz/ Span 8.13 GHz

2 Result Summary None
Channel | Bandwidth | Offset | Power | |

Txi (Ref) 4.000 GHz -26.75 dBm

Tx Total -26.75 dBm
e 24.01.2020

v
{ h ] Measuring... EERRERENN 22:45:43

22:45:44 24.01.2020

Note: Worst-case bandwidth of 4GHz was used.
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Sample calculations:

Peak Power of low channel

Calculate the field strength from the radiated measurement

E = Emeas (display on SA) + AF + Mixer Conversion Loss + Cable Loss

where

E is the field strength of the emission at the measurement distance, in dB(uV/m)

AF is Antenna correction factor, in dB

Mixer Conversion Loss is from datasheet and it was included in transducer factor of spectrum analyzer
Cable loss in dBi

Ewmeas is the field strength of the emission at the measurement distance, in dB(uV/m)

NOTE—The measurements were taken at 1 meter.
AF = 20*Log (F) - G + 30.2

Where

AF is the antenna correction factor, in dB
F is the frequency in GHz

G is the gain of the test antenna, in dBi

F=79.84 GHz
G=240
AF = 20"LOG(79.84) - 24.0 + 30.2 = 44.24

AF =44.24 dB/m

Cable loss = 2.08 dB

Emeas = 70.51 dBpV/m

E (dBuV/m) =70.51 + 43.93+2.08= 116.83 dB(uV/m) at 0.5 meter distance

EIRP (dBm) = E (dBuV/m) — 104.77 + 20*LOG(d); where d is a distance of measurement in m
=116.83 -104.77 - 6.02 = 6.04 dBm

Non-Specific Radio Report Shell Rev. December 2017 Page 15 of 65
Patroness, LLC, Model: PO03110



Intertek

Report Number: 103842901BOX-013

MPE Calculation

Issued: 09/04/2019
Revised date: 01/24/2020

§1.1310:  The criteria listed in table 1 shall be used to evaluate the environmental impact of
human exposure to radiofrequency (RF) radiation as specified in §1.1307(b), except
in the case of portable devices which shall be evaluated according to the provisions
of §2.1093 of this chapter.
Part 1.1310 Limits for Maximum Permissible Exposure (MPE)
Eleethe field Magnatic fold . . :
Frequency range Power densit HAveraging time
= {MIC-:IL . siﬁ?ﬁ;h 5?;%?5(!1 {rWfcm=) d tmiﬁut%s}
(A} Limits for Occupationall/Controlled Exposures
0.3-3.0 = 614 1.63 “(100) 3
20=30 18421F 4 8o “(annsz) 6
U300 oo e 814 0153 1.0 B
___________________________________________________________ £1300 (5
. . 5 G
(B) Limits for General Populatisn/Uncontrolled Exposure
G614 1.53 *{100) a0
B24if 2190 *(180/2) 30
275 0073 0.2 a0
........................................................... 1111500 an
............................. 1.0 20

f = frequency in MHz
* = Flane-wave equivalent power densily

Note 1 70 TaBLE 1: Occupational/controlled fimils apply in siluations in which persons are exposed as a consequence of their

employment provided those persons are ful
Limits Tor occupationaliconirolled exposurs

pationalfcantrolled limits apgly provided he or she is made avware of the potential for exposure

MoTe 2 To Tase 1) General population/uncontrolled exposures apply in situations in which the general public may be ax-
pased, or in which persons that are exposed as a consequence of their employment may nol be fully aware of the potentizl for
edpasure or can not exercise contral over their exposure.

aware of the polential for exposure and can exercise control over lheir exposure.
so apply In situations when an Individual is transient through a location where occu-
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RSS-102 Issue 5 Exposure Limits:

Table 4: RF Field Strength Limits for Devices Used by the General Public
(Uncontrolled Environment)

Frequency Range | Electric Field | Magnetic Field | Power Density | Reference Period
(MHz) {V/m rins) {A/m rms) (Wim®) {minuies)
0.003-10"" 83 90 - Instantaneous®
0.1-10 - 0.73/ f - [
1.1-10 AR N N T
10-20 27.46 0.0728 2 6
20-48 $8.07/ f°= 0.1540/ f = 8.944/ f%° 6
48-300 22.06 0.05852 1.291 6
300-6000 3142 77 10008335 £ | 0.02619/%F 6
6000-15000 61.4 0.163 10 6
15000-150000 61.4 0.163 10 616000/ f =
150000-300000 0.158 f*° 421x107° % | 667x107f 616000/ f
Note: f1s frequency in MHz.
*Based cn nerve stimulation (NS).
** Based on specific absorphion rate (SAR).

1.1 Test Procedure

An MPE evaluation for was performed in order to show that the device was compliant with

§2.1091. The maximum power density was calculated for each transmitter at a separation
distance of 20cm.

PG
AmRZ 3)

where: S = power density (in appropriate units, e g mW/cm®)
P = power imput to the antenna (in appropriate units, e g, mW)
G = power gain of the antenna in the direction of interest relative to an 1sotropic radiator
R = distance to the center of radiation of the antenna (appropmnate units, e.g., cm)

oF

EIRP
ATR?> (4)

g =

where: EIRP = equvalent (or effective) isotropically radiated power
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1.2 Results:

¢ EIRP = 15.69 dBm = 15.69 dBm or 37.068 mW

Power Density = 37.068 / 5025.6

Power Density = 0.007376 mW/cm?

Limit at 79GHz = 1mW/cm?

RSS-102 Issue 5 Exposure Limit at 79GHz = 10 W/m?

Power Density = 0.07376 W/m?

Issued: 09/04/2019
Revised date: 01/24/2020

The calculated maximum power density at 20cm distance is less than the limit for general

population / uncontrolled exposure.

]
Test Personnel:  Vathana Venl'r TU Test Date:

Supervising/Reviewing

Engineer:

(Where Applicable)
CFR47 FCC Part 95, Subpart M

Product Standard: RSS-251, RSS-102 Limit Applied:

Input Voltage: 5 VDC

Pretest Verification w/ Ambient Temperature:

Ambient Signals or

BB Source: _N/A Relative Humidity:
Atmospheric Pressure:

Deviations, Additions, or Exclusions: None

01/25/2020

See report section 6.2

21°C

46 %

1007 mbars

Non-Specific Radio Report Shell Rev. December 2017
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7 Occupied Bandwidth (26 dB)
7.1 Method
7.1 Method

The procedure described in Subclause 9.3 of ANSI C63.10-2013 and Subclause 5.4 of ANSI C63.26-2015 was utilized to
determine occupied bandwidth. The EUT shall be transmitting at its maximum data rate.

a) Set the center frequency of the instrument to the center frequency of the transmission

b) Set span equal to approximately two times to three times the EBW, centered on the carrier
frequency

c) Set RBW =(CHAN) 5 MHz

d) SetVBW =10 MHz

e) Sweep = Auto

f) Detector = Peak

g) Trace = Max Hold

h) Allow the trace to stabilize

i) Use the Occupied Bandwidth function of the spectrum analyzer to measure occupied bandwidth

TEST SITE: 10m ALSE

The 10m ALSE is 13m (Length) x 21m (Depth) x 10m (Height) with the effective size in terms of space from
the tips of the absorber is 12m (Length) x 20m (Depth) x 8.5m (Height). This chamber achieves broadband
performance using a unique arrangement of hybrid and ferrite tile absorber. This chamber has a built in 3m
diameter turntable (Embedded type). The metal structure of the table makes electrical connection around the
entire circumference of the turntable to the ground plane with a metal brush type connection. The turntable is
located on one end of the chamber and the antennas are mounted 3 and 10 meters away at the other end of
the chamber on the adjustable an Antenna Mast. The antenna mast is a non-conductive bore sighted type with
remote control of antenna height and polarization. The Antenna Mast and the turntable can be remotely
controlled through the controller located in the adjacent Control room. A Styrofoam table 80 cm high is used for
table-top equipment.

Measurement Uncertainty

Expanded
Frequency Uncertainty
Measurement Range (k=2) Ucispr
Radiated Emissions, 10m 30-1000 MHz 5.6 dB 6.3 dB
Radiated Emissions, 3m 30-1000 MHz 4.9 dB 6.3 dB
Radiated Emissions, 3m 1-6 GHz 4.4 dB 5.2dB
Radiated Emissions, 3m 6-15 GHz 4.9 dB 5.5dB
Radiated Emissions, 3m 15-18 GHz 4.6 dB 5.5dB
Radiated Emissions, 3m 18-40 GHz 4.6 dB 5.5dB

As shown in the table above our radiated emissions U, is less than the corresponding U ;505

reference value in CISPR 16-4-2 Table 1, hence the compliance of the product is only based on the
measured value, and no measurement uncertainty correction is required, based on CISPR 22 and CISPR
11 (for 2006 and later revisions) Clause 11.
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7.2 Test Equipment Used:

Issued: 09/04/2019
Revised date: 01/24/2020

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV002’ Weather Station Davis Instruments 7400 PE80519A93 06/13/2019 06/13/2020
OML3 Mixer / Antenna Oleson Microwave Lab M12HWD E21011-1 03/20/2019 03/20/2020
ROS005-1’ Signal and Spectrum Analyzer Rohde and Shwartz FSW43 100646 10/10/2019 10/10/2020
CBLHF2012-
2M-2 2m 9kHz-40GHz Coaxial Cable - SET2 Huber & Suhner SF102 252675002 02/14/2019 02/14/2020

Software Utilized:

Name

Manufacturer

Version

None

7.3 Results:

The sample tested was found to Comply.

The radar device’s occupied bandwidth (i.e., 99% emission bandwidth) shall be contained in the 76-81
GHz frequency band. The measured occupied bandwidth data under extreme temperature conditions are
reported in the Frequency Stability section.
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7.4 Setup Photograph:
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7.5 Plots/Data:
Occupied Bandwidth (26 dB), 3.9GHz

MultiView | Spectrum E]

Ref Level 10.00 dBm ® RBW (CHAM) 10 MHz
SWT 16.9 ms & VBW 28 MHz Mode Auto Sweep

Inp: Extiic &

JUENCY SWEEep

D2[2] -26.80 dB
2.37450 GHz
LREy; it MI[2] -3.99 dBm
M\/\/B Mm L™ e 78,5406 0-GHZ
T e .
-10 dBm 1

-20[dBrm

- dem &2

T

-40 dem

-50 dem
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-80 dBm

76.975 GHz 1001 pts 422.5 MHz/ 81.2 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 2 78.5406 GHz -2.99 dBm
D2 M1 2 2.3745 GHz -26.80 dB
M3 1 77.0422 GHz -35.50 dBm

N ] Measuring... EURRHNENR

b 24.01.2020
21:48:32

21:48:32 24.01.2020

MultiView | Spectrum
Ref Level 10.00 dBm ® RBW (CHAN) 10 MHz

SWT 169 ms @ VBW 28 MHz Mode Auto Sweep
Inp: ExtMix E
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0 dBm
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]

-40 dBm
-50 dBm
-0 dBm
70 dBim
-6 dBim
76,975 GHz 1001 pts 422.5 MHz/ 81.2 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 2 78.9458 GHz -9.30 dBm
M2 2 80.9278 GHz -33.26 dBm
M3 1 77.0422 GHz -35.50 dBm
h ] Measuring... ERRRRNEER ] 24;'1%;‘27[53
21:47:10 24.01.2020
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£l
Test Personnel: Vathana VenV ¥ v Test Date:  01/24/2020

Supervising/Reviewing
Engineer:
(Where Applicable) N/A
CFR47 FCC Part 95, Subpart M
Product Standard: _RSS-251, RSS-102 Limit Applied: _See report section 7.3

Input Voltage: 5 VDC
Pretest Verification w/

Ambient Temperature: 21 °C

Ambient Signals or
BB Source: N/A Relative Humidity: 46 %

Atmospheric Pressure: 1007 mbars

Deviations, Additions, or Exclusions: None
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8 Unwanted Emissions
8.1 Method

The procedure described in Subclauses 6.3-6.6 and 9.9 of ANSI C63.10-2013 and Subclause 5.5.4 (field strength
method) of ANSI C63.26-2015 were utilized to determine unwanted emissions.

Radiated emission measurements are performed from 9 kHz to 231 GHz. Measurements for frequencies less than or
equal to 1 GHz are made with an EMI receiver employing a CISPR quasi-peak detector. Measurements for frequencies
above 1 GHz are made with an EMI receiver or a spectrum analyzer employing an average detector and a peak
detector.

Quasi-peak measurements are performed for frequencies less than or equal to 1 GHz. The quasi-peak level of radiated
emissions was measured with a resolution bandwidth (RBW) of 9 kHz for frequencies below 30 MHz and 120 kHz for
frequencies between 30 MHz to 1 GHz.

Both Peak and Average measurements are performed for frequencies above 1 GHz. The peak level of radiated
emissions was measured with a resolution bandwidth (RBW) of 1 MHz, a video bandwidth (VBW) of 3 MHz, and a peak
detector. The average level of radiated emissions was measured with a resolution bandwidth (RBW) of 1 MHz, a video
bandwidth (VBW) of 3 MHz, and an RMS detector with trace averaging.

Radiated emissions measurement is performed at 10 meters distance for frequencies below 1 GHz, 3 meters for
frequency between 1 GHz and 18 GHz, and 1 meter for frequencies above 18 GHz. If the emission level is too low for
measurement at that distance, a pre-amplifier is used and/or the test is performed at a closer distance.

The EUT is configured to transmit continuously at its maximum data rate. The EUT is placed 80 cm in height for
frequencies below 1 GHz and 1.5 meters in height for frequency above 1 GHz. For portable or handheld devices, the
EUT is manipulated through three orthogonal orientations.

For radiated emissions measurements Below 30 MHz, the measuring antenna is positioned with its plane
perpendicular to the ground at the specified distance from the EUT. The lowest height of the measurement
antenna is 1 m above the ground. During the test, the EUT is rotated 0° through 360° and the measuring antenna
orientations are varied (parallel, perpendicular, and ground-parallel) during the search for maximum emission
level. EMI receiver’s resolution bandwidth is set at 9 kHz.

For radiated emissions measurements between 30 MHz to 18 GHz, measurements are performed with the EUT
rotated from 0° to 360°, the measuring antenna height scanned between 1 to 4 meters, and the measuring
antenna varied for both horizontal and vertical polarization, to determine the maximum emission level.

For radiated emissions measurements between 18 GHz to 231 GHz, handheld measurement is performed at a far
field distance. As the surfaces of the EUT are scanned, the test antenna is kept pointed toward the EUT and the
measuring antenna polarization is varied slowly to cover all possible polarizations and orientations of the
emission(s).

Data included is representative of the worst-case configuration (the configuration which resulted in the highest
emission levels). Plots below are corrected for distance, cables, preamp, filters, antenna factors, and conversion
factors then compared to the limits.

TEST SITE: 10m ALSE

The 10m ALSE is 13m (Length) x 21m (Depth) x 10m (Height) with the effective size in terms of space from
the tips of the absorber is 12m (Length) x 20m (Depth) x 8.5m (Height). This chamber achieves broadband
performance using a unique arrangement of hybrid and ferrite tile absorber. This chamber has a built in 3m
diameter turntable (Embedded type). The metal structure of the table makes electrical connection around the
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entire circumference of the turntable to the ground plane with a metal brush type connection. The turntable is
located on one end of the chamber and the antennas are mounted 3 and 10 meters away at the other end of
the chamber on the adjustable an Antenna Mast. The antenna mast is a non-conductive bore sighted type with
remote control of antenna height and polarization. The Antenna Mast and the turntable can be remotely
controlled through the controller located in the adjacent Control room. A Styrofoam table 80 cm high is used for
table-top equipment.

Measurement Uncertainty

Expanded
Frequency Uncertainty
Measurement Range (k=2) Ucispr
Radiated Emissions, 10m 30-1000 MHz 5.6 dB 6.3 dB
Radiated Emissions, 3m 30-1000 MHz 4.9 dB 6.3 dB
Radiated Emissions, 3m 1-6 GHz 4.4 dB 5.2 dB
Radiated Emissions, 3m 6-15 GHz 4.9 dB 5.5dB
Radiated Emissions, 3m 15-18 GHz 4.6 dB 5.5dB
Radiated Emissions, 3m 18-40 GHz 4.6 dB 5.5dB

As shown in the table above our radiated emissions U, is less than the corresponding U .spr

reference value in CISPR 16-4-2 Table 1, hence the compliance of the product is only based on the
measured value, and no measurement uncertainty correction is required, based on CISPR 22 and CISPR
11 (for 2006 and later revisions) Clause 11.
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Far Field Distance (Rm) Calculation for harmonic mixer at 170GHz:
Rm = 2D%/A

Where: D = largest dimension of the antenna aperture in meters
A\ = wavelength of the emission under investigation [300/fun.] in meters

D =0.014 (), A =300 (nys) / 170*103 (MHz) = 0.0017647 (m), Rm = ((2*0.0142))/0.0017647 =0.22 (m)

Measurements was made at 0.22 meter distance.

Non-Specific Radio Report Shell Rev. December 2017 Page 26 of 65
Patroness, LLC, Model: PO03110



Intertek

Report Number: 103842901BOX-013 Issued: 09/04/2019

Revised date: 01/24/2020

8.2 Test Equipment Used:

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV001’ Weather Station Davis Instruments 7400 PE80519A61 01/23/2019 | _01/23/2020
145128’ EMI Receiver (20 Hz - 40 Ghz) Rohde & Schwarz ESIB 40 839283/001 03/28/2019 | _03/28/2020
145-410° Cables 145-420 145-421 145-422 145-406 Huber + Suhner 10m Track A Cables multiple 07/22/12019__| _07/22/2020
PRE11’ 50dB gain pre-amp Keith H PRE11 PRE11 10/27/2018 10/27/2019
145145’ Broadband Hybrid Antenna 30 MHz - 3 GHz Sunol Sciences Corp. JB3 A122313 06/12/2019 | _06/12/2020
HORN3' HORN ANTENNA EMCO 3115 9610-4980 05/30/2019 | _05/30/2020
BONOOT’ METER, POWER Boonton 4232A 55601 01/23/2019 | _01/23/2020
REA008' band reject filter 2.4GHz Reactel, Inc 12RX7-2441.75-x140 S 17-01 07/11/2019__|_07/11/2020
145-416’ Cables 145-420 145-423 145-425 145-408 Huber + Suhner 3m Track B cables multiple 07/22/2019 07/22/2020
EMC04’ ANTENNA, RIDGED GUIDE, 18-40 GHZ EMCO 3116 2090 10/26/2018 10/26/2019

OML2’ Mixer / Antenna Oleson Microwave Lab MOSHWA F21011-1 03/20/2019 03/27/2020

OML1T’ Mixer / Antenna Oleson Microwave Lab MO5SHWA G21011-1 03/20/2019 03/27/2020

CBLSHF102 | Cable, SMA - SMA, 9kHz-40GHz (Cable Kit5) | Sucoflex (Huber Suhn 104PE CBLSHF102 08/25/2017 10/25/2019
PRES’ PREAMPLFIER 1- 40 GHz MITEQ NSP4000-NF 507145 10/25/2018 10/25/2019
OML3 Mixer / Antenna Oleson Microwave Lab M12HWD E21011-1 03/27/2019 03/27/2020

ROS005-1" Signal and Spectrum Analyzer Rohde and Shwartz FSW43 100646 10/10/2019 10/15/2020

CBLSHF103'_| Cable, SMA - SMA, < 18GHz Sucoflex (Huber Suhn 104PE CBLSHF103 11/15/2018 11/15/2019

OML4’ Mixer / Antenna Oleson Microwave Lab M19HWA U21011-1 11/13/2016 04/29/2020

OML5’ Millimeter Wave Harmonic Generator Oleson Microwave Lab 40200WGS 210111 03/27/2019 03/27/2020

OML6’ WR-04 Horn antenna 22-24dBi, 170-260GHz__| OML MO4RH 19042901 04/29/2019 | _04/29/2020

OMLT' WR-04 Harmonic Mixer, 170-260GHz OML MO4HWD 190429-1 04/29/2019 | _04/29/2020

Software Utilized:

Name Manufacturer Version
BAT-EMC Nexio 3.17.0.3
EMI Boxborough.xls Intertek 08/27/2010

8.3 Results:

The sample tested was found to Comply.

Unwanted emissions Limits (FCC Part 95 Subpart M):

Frequency Field strength Measurement
. Detector
(MHz) (uVv/m) distance (m)
0.009-0.490! 2400/F(kHz) 300 Quasi-peak [see Note 1]
0.490-1.705 24000/F(kHz) 30 Quasi-peak
1.705-30.0 30 30 Quasi-peak
30-88 100 3 Quasi-peak
88-216 150 3 Quasi-peak
216-960 200 3 Quasi-peak
960-40,000? 500 3 Quasi-peak [see Note 2]
Power density Measurement
Frequency (GHz) 2 . Detector
(pW/cm?) distance (m)
40-200 600 3 Average
Above 200 1000 3 Average
Note 1:  The emission limits for the ranges 9-90 kHz and 110-490 kHz are based on

measurements employing a linear average detector.

Note 2:

employing a linear average detector.

The emission limits for the frequencies above 1 GHz are based on measurements
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Unwanted emissions Limits (ISED RSS-251 Issue 2):

Issued: 09/04/2019
Revised date: 01/24/2020

Frequency Magnetic field Measurement Detector
(MHz) strength (LA/m) distance (m)

0.009-0.490! 6.37/F(kHz) 300 Quasi-peak [see Note 1]
0.490-1.705 63.7/F(kHz) 30 Quasi-peak
1.705-30.0 0.08 30 Quasi-peak

ety | Pl | e
30-88 100 3 Quasi-peak
88-216 150 3 Quasi-peak
216-960 200 3 Quasi-peak
960-40,000? 500 3 Quasi-peak [see Note 2]
Frequency (GHz) (ggx;:/ld:znz:::) lVIdiesizun:;r‘r;;r)lt Detector
40-1623 -30 3 RMS
Note 1:  The emission limits for the ranges 9-90 kHz and 110-490 kHz are based on

measurements employing a linear average detector.

Note 2:

employing a linear average detector.

Note 3:

The emission limits for the frequencies above 1 GHz are based on measurements

For radar devices that operate solely in the 76-77 GHz band (i.e., the occupied

bandwidth is entirely contained in the 76-77 GHz band), an unwanted emissions limit of

0 dBm/MHz shall apply for the unwanted emission that fall in the 73.5-76 GHz band.

Outside of the 73.5-76 GHz band, the unwanted emission limits prescribed in this table
shall apply. The emission limits for the frequencies above 1 GHz are based on

measurements employing a linear average detector.
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8.4 Setup Photograph:
9kHz-30MHz

'Ilt'ﬂ
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30-1000MHz
r = N ]
L

i 2 -':"-“f"!'hﬁ['
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60-90 GHz
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90-140 GHz
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220-231 GHz
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8.5 Plots/Data:

9kHz — 30MHz
Special Radiated Emissions
Company: Patroness Antenna & Cables: LF Bands: N, LF, HF, SHF
Model #: P003110 Antenna: ETS003_06-17-2020.txt ETS003_06-17-2020.txt
Serial #: 0 Cable(s): 145-416__7-22-2020.txt NONE.
Engineers: Vathana Ven Location: 10M Barometer: DAV001 Filter: NONE
Project #: G103842901 Date(s): 08/29/19
Standard: FCC Part 95, Subpart M/RSS-251 Temp/Humidity/Pressure: 24 deg C  41% 755 mB
Receiver: R&S FSW (ROS005-1) 10-15-2019 Limit Distance (m): 10
PreAmp: PRE8_10_25_2019.txt Test Distance (m): 10
PreAmp Used? (Y or N): N Voltage/Frequency: 5vDC Frequency Range: 9kHz-30MHz

Net = Reading (dBuV/m) + Antenna Factor (dB1/m) + Cable Loss (dB) - Preamp Factor (dB) - Distance Factor (dB)
Peak: PK Quasi-Peak: QP Average: AVG RMS: RMS; NF = Noise Floor, RB = Restricted Band; Bandwidth denoted as RBW/VBW

Ant. Antenna Cable Pre-amp | Distance
Detector Pol. Frequency| Reading Factor Loss Factor Factor Net Limit Margin [Bandwidth
Type (VIH) MHz dB(uVv) dB(1/m) dB dB dB dB(uV/m) | dB(uV/m) dB FCC IC
No emissions were detected above the measuring equipment noise floor
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Test Information:

Low Channel, 30-1000 MHz

Issued: 09/04/2019
Revised date: 01/24/2020

Date and Time

8/29/2019 6:38:19 PM

Client and Project Number Patroness
Engineer Vathana Ven
Temperature 24 deg C
Humidity 41%
Atmospheric Pressure 755 mbar

Comments

30-1000MHz_Tx mode_Low Channel

Graph:
FCC Part 15/FCC Part 15 Subpart B B - QPeak/10.0m/
Meas.Peak
o Peak (Peak /Lim. QPeak )
° Level (QuasiPeak (PASS))
° Level (Peak (FAIL))
o Level (Peak (PASS))
95
dBpV/m 90 |
80 |
70 |
60 |
50 |
40 (
30 J WM"
NI J“W Iy MMWW A ok WMWM
! ML UL LV Vi .
10 u\
0 T
30MHz 100M 1GHz
Frequency
Results:
QuasiPeak (PASS) (6)
Frequency Level Limit Margin Azimuth (°) Height (m) Pol. (dB) RBW (dB) | Correction
(MHz) (dBuV/m) (dBuV/m) (dB) (dB) (dB) (dB)
50.81052632 | 21.81 30.00 -8.19 342.00 2.35 Vertical 120000.00 | -25.15
54.92631579 | 21.08 30.00 -8.92 305.00 3.70 Vertical 120000.00 | -25.68
59.61052632 | 23.38 30.00 -6.62 321.00 2.25 Vertical 120000.00 | -25.47
63.77894737 | 25.04 30.00 -4.96 355.00 1.74 Vertical 120000.00 | -25.11
66.25263158 | 20.87 30.00 -9.13 305.00 2.34 Vertical 120000.00 | -24.94
786.5894737 | 18.73 36.00 -17.27 77.00 2.53 Horizontal | 120000.00 | -7.98
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Mid Channel, 30-1000 MHz

Test Information:

Date and Time 8/29/2019 6:33:50 PM
Client and Project Number Patroness
Engineer Vathana Ven
Temperature 24 deg C
Humidity 41%
Atmospheric Pressure 755 mbar
Comments 30-1000MHz_Tx mode_Mid Channel
Graph:
FCC Part 15/FCC Part 15 Subpart B B - QPeak/10.0m/
Meas.Peak
o Peak (Peak /Lim. QPeak )
. Level (QuasiPeak (PASS))
° Level (Peak (PASS))
° Level (Peak (FAIL))
95
dBuV/m 90 |

80 |
70
60 |

50 |
FCC Part 15/FCC Part 15 Subpart B B - QPeak/10.0

|

30 ®
T 9 T s
20! ‘”‘ ‘P‘ “ u‘ﬁv‘l‘"\ﬁ Iy wﬂ”ﬂu 0 Wl | WM
1 A | | i AT i "
N ‘\ w‘u‘ ‘v‘v J‘Mw‘ “v “M ' 'v /\V“ ‘ ‘\/ H Hp ﬁ H ‘ Wl chu’wwv‘w i ‘Jr' uw 'U ¥ W\M'W“'e/w,w"‘(‘“»‘“u‘\’""m“wmw
104 1 1 e
0 T
30MHz 100M 1GHz
Frequency

Results:
QuasiPeak (PASS) (6)
Frequency Level Limit Margin Azimuth (°) Height (m) Pol. RBW (dB) | Correction
(MHz) (dBpV/m) (dBpV/m) (dB) (dB) (dB) (dB) (dB)
50.62105263 | 24.55 30.00 -5.45 284.00 2.02 Vertical | 120000.00 | -25.10
55.17894737 | 23.86 30.00 -6.14 253.00 1.96 Vertical | 120000.00 | -25.67
59.64210526 | 18.22 30.00 -11.78 290.00 3.95 Vertical | 120000.00 | -25.47
63.50526316 | 11.11 30.00 -18.89 349.00 2.28 Vertical | 120000.00 | -25.14
65.93684211 | 21.23 30.00 -8.77 282.00 1.61 Vertical | 120000.00 | -24.97
70.4 23.21 30.00 -6.79 40.00 2.26 Vertical | 120000.00 | -24.73
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High Channel, 30-1000 MHz

Test Information:

Date and Time 8/29/2019 5:05:54 PM
Client and Project Number Patroness
Engineer Vathana Ven
Temperature 24 deg C
Humidity 41%
Atmospheric Pressure 755 mbar
Comments 30-1000MHz_Tx mode_High Channel_Final scan
Graph:
FCC Part 15/FCC Part 15 Subpart B B - QPeak/10.0m/
Meas.Peak
o Peak (Peak /Lim. QPeak )
. Level (QuasiPeak (PASS))
° Level (Peak (PASS))
95
dBuV/m 90 |

80
70
60

50 |
FCC Part 15/FCC Part 15 Subpart B B - QPeak/10.0m/

40 ’_
30

9 |
e W'\WW . M

g N M v el
PO J\uw n | i - wﬁ‘vmWWWMW"”
W WA g N N,WM ~ W A
10 A W M
0 T
30MHz 100M 1GHz
Frequency
Results:
QuasiPeak (PASS) (6)
Frequency Level Limit Margin Azimuth (°) Height (m) Pol. (dB) RBW (dB) | Correction
(MHz) (dBpV/m) (dBupV/m) (dB) (dB) (dB) (dB)
30 17.00 30.00 -13.00 32.00 1.59 Vertical 120000.00 | -12.45
31.32631579 | 16.30 30.00 -13.70 128.00 2.05 Horizontal | 120000.00 | -13.15
923.2315789 | 20.70 36.00 -15.30 32.00 2.35 Vertical 120000.00 | -5.53
940.7473684 | 20.77 36.00 -15.23 77.00 1.74 Vertical 120000.00 | -5.47
949.0105263 | 20.78 36.00 -15.22 313.00 3.95 Vertical 120000.00 | -5.24
950.0526316 | 20.78 36.00 -15.22 232.00 3.09 Vertical 120000.00 | -5.23
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Low Channel, 1-18 GHz

Test Information:

Date and Time 8/27/2019 9:11:18 PM
Client and Project Number Patroness
Engineer Vathana Ven
Temperature 24 deg C
Humidity 41%
Atmospheric Pressure 755 mbar
Comments 1to 18 GHz_Tx Low Channel
Graph:
FCC Part 15/FCC Part 15.209 - Average/3.0m/
FCC Part 15/FCC Part 15.209 - QPeak/3.0m/
FCC Part 15/FCC Part 15.209 - Peak/3.0m/
o Level (Manual finals)
Meas.Peak
o Peak (Peak /Lim. Average )
Level (Average (PASS))
° Level (Peak (PASS))
90
dBpV/m
80
70
60 ] _
FCC Pag 1/ECH #8.209%averaghf3 omj
299 Q' M A |
50 | | ) W‘W’W sl o
W.«MWWMMWWW O
40 N w:vwwwwww‘”“‘”"‘”’ ) | o0 e
R g Sl v
NP /NWM‘ b Air /‘W’M
30
20
10 |
0 T
1GHz 10G 18GHz
Frequency
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Results:

Peak (PASS) (21)

Frequency Level Limit Margin Azimuth (°) Height (m) Pol. (dB) RBW (dB) Correction
(MHz) (dBpV/m) (dBuV/m) (dB) (dB) (dB) (dB)
9807.105263 | 54.36 74.00 -19.64 341.00 1.40 Horizontal | 1000000.00 | -0.09
10127.89474 | 55.39 74.00 -18.61 231.00 3.30 Horizontal | 1000000.00 | 0.68
10396.05263 | 54.89 74.00 -19.11 92.00 1.80 Vertical 1000000.00 | 0.70
11845 56.12 74.00 -17.88 25.00 2.15 Horizontal | 1000000.00 | 2.96
12309.47368 | 56.13 74.00 -17.87 238.00 3.74 Vertical 1000000.00 | 3.38
12478.42105 | 55.61 74.00 -18.39 195.00 1.85 Vertical 1000000.00 | 3.41
13511.31579 | 57.94 74.00 -16.06 113.00 2.60 Horizontal | 1000000.00 | 5.74
13861.57895 | 58.42 74.00 -15.58 268.00 1.65 Vertical 1000000.00 | 7.15
14171.57895 | 59.18 74.00 -14.82 92.00 2.10 Horizontal | 1000000.00 | 8.69
14400.52632 | 62.25 74.00 -11.75 18.00 3.39 Horizontal | 1000000.00 | 9.49
14725 60.80 74.00 -13.20 246.00 3.39 Vertical 1000000.00 | 9.39
14893.15789 | 60.14 74.00 -13.86 357.00 1.50 Vertical 1000000.00 | 8.86
16870.26316 | 59.43 74.00 -14.57 121.00 1.65 Horizontal | 1000000.00 | 6.81
17019.47368 | 61.04 74.00 -12.96 47.00 2.40 Horizontal | 1000000.00 | 8.15
17528.15789 | 65.03 74.00 -8.97 55.00 2.15 Vertical 1000000.00 | 12.14
17893.94737 | 66.91 74.00 -7.09 202.00 2.10 Vertical 1000000.00 | 14.16
17923.15789 | 66.33 74.00 -7.67 32.00 2.25 Vertical 1000000.00 | 14.27
17943.42105 | 66.96 74.00 -7.04 0.00 2.00 Vertical 1000000.00 | 14.35
17953.15789 | 67.68 74.00 -6.32 239.00 1.35 Horizontal | 1000000.00 | 14.39
17980.78947 | 66.57 74.00 -7.43 157.00 1.70 Vertical 1000000.00 | 14.51
18000 67.62 74.00 -6.38 292.00 1.05 Vertical 1000000.00 | 14.59
Average (PASS) (21)

Frequency Level Limit Margin Azimuth (°) Height (m) Pol. (dB) RBW (dB) Correction
(MHz) (dBpV/m) (dBuV/m) (dB) (dB) (dB) (dB)
9807.105263 | 41.14 54.00 -12.86 341.00 1.40 Horizontal | 1000000.00 | -0.09
10127.89474 | 42.28 54.00 -11.72 231.00 3.30 Horizontal | 1000000.00 | 0.68
10396.05263 | 41.94 54.00 -12.06 92.00 1.80 Vertical 1000000.00 | 0.70
11845 43.07 54.00 -10.93 25.00 2.15 Horizontal | 1000000.00 | 2.96
12309.47368 | 42.71 54.00 -11.29 238.00 3.74 Vertical 1000000.00 | 3.38
12478.42105 | 42.52 54.00 -11.48 195.00 1.85 Vertical 1000000.00 | 3.41
13511.31579 | 44.36 54.00 -9.64 113.00 2.60 Horizontal | 1000000.00 | 5.74
13861.57895 | 45.40 54.00 -8.60 268.00 1.65 Vertical 1000000.00 | 7.15
14171.57895 | 46.13 54.00 -7.87 92.00 2.10 Horizontal | 1000000.00 | 8.69
14400.52632 | 47.85 54.00 -6.15 18.00 3.39 Horizontal | 1000000.00 | 9.49
14725 47.43 54.00 -6.57 246.00 3.39 Vertical 1000000.00 | 9.39
14893.15789 | 46.57 54.00 -7.43 357.00 1.50 Vertical 1000000.00 | 8.86
16870.26316 | 45.80 54.00 -8.20 121.00 1.65 Horizontal | 1000000.00 | 6.81
17019.47368 | 47.10 54.00 -6.90 47.00 2.40 Horizontal | 1000000.00 | 8.15
17528.15789 | 51.13 54.00 -2.87 55.00 2.15 Vertical 1000000.00 | 12.14
17893.94737 | 52.93 54.00 -1.07 202.00 2.10 Vertical 1000000.00 | 14.16
17923.15789 | 52.68 54.00 -1.32 32.00 2.25 Vertical 1000000.00 | 14.27
17943.42105 | 52.88 54.00 -1.12 0.00 2.00 Vertical 1000000.00 | 14.35
17953.15789 | 52.96 54.00 -1.04 239.00 1.35 Horizontal | 1000000.00 | 14.39
17980.78947 | 52.96 54.00 -1.04 157.00 1.70 Vertical 1000000.00 | 14.51
18000 52.83 54.00 -1.17 292.00 1.05 Vertical 1000000.00 | 14.59
Non-Specific Radio Report Shell Rev. December 2017 Page 41 of 65

Patroness, LLC, Model: P003110




Intertek

Report Number: 103842901BOX-013 Issued: 09/04/2019
Revised date: 01/24/2020

Mid Channel, 1-18 GHz

Test Information:

Date and Time 8/27/2019 6:42:09 PM
Client and Project Number Patroness
Engineer Vathana Ven
Temperature 24 deg C
Humidity 41%
Atmospheric Pressure 755 mbar
Comments 1to 18 GHz_Trx @ Mid channel
Graph:
FCC Part 15/FCC Part 15.209 - Average/3.0m/
FCC Part 15/FCC Part 15.209 - QPeak/3.0m/
FCC Part 15/FCC Part 15.209 - Peak/3.0m/
o Level (Manual finals)
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Results:

Peak (PASS) (16)

Frequency Level Limit Margin Azimuth (°) Height (m) Pol. (dB) RBW (dB) Correction
(MHz) (dBpV/m) (dBuV/m) (dB) (dB) (dB) (dB)
3500.789474 | 43.52 74.00 -30.48 166.00 1.65 Horizontal | 1000000.00 | -15.91
8142.368421 | 52.43 74.00 -21.57 62.00 1.70 Horizontal | 1000000.00 | -3.96
9168.421053 | 54.42 74.00 -19.58 180.00 3.15 Vertical 1000000.00 | -1.59
9863.421053 | 55.00 74.00 -19.00 26.00 2.25 Vertical 1000000.00 | 0.04
11838.94737 | 56.74 74.00 -17.26 39.00 1.85 Vertical 1000000.00 | 2.94
12915.26316 | 56.68 74.00 -17.32 320.00 2.85 Horizontal | 1000000.00 | 3.93
13483.68421 | 57.71 74.00 -16.29 313.00 3.34 Horizontal | 1000000.00 | 5.65
14403.15789 | 61.29 74.00 -12.71 172.00 2.80 Vertical 1000000.00 | 9.50
14460 61.80 74.00 -12.20 239.00 3.79 Horizontal | 1000000.00 | 9.60
14828.15789 | 61.02 74.00 -12.98 54.00 2.40 Vertical 1000000.00 | 9.09
17764.73684 | 65.87 74.00 -8.13 277.00 2.00 Vertical 1000000.00 | 13.67
17819.73684 | 65.52 74.00 -8.48 99.00 3.00 Vertical 1000000.00 | 13.86
17885.26316 | 67.67 74.00 -6.33 39.00 3.34 Horizontal | 1000000.00 | 14.12
17928.42105 | 67.32 74.00 -6.68 54.00 3.84 Vertical 1000000.00 | 14.29
17956.84211 | 67.16 74.00 -6.84 143.00 1.25 Vertical 1000000.00 | 14.40
17995.65789 | 67.73 74.00 -6.27 328.00 1.60 Vertical 1000000.00 | 14.57
Average (PASS) (16)

Frequency Level Limit Margin Azimuth (°) Height (m) Pol. (dB) RBW (dB) Correction
(MHz) (dBpV/m) (dBuV/m) (dB) (dB) (dB) (dB)
3500.789474 | 30.06 54.00 -23.94 166.00 1.65 Horizontal | 1000000.00 | -15.91
8142.368421 | 41.09 54.00 -12.91 62.00 1.70 Horizontal | 1000000.00 | -3.96
9168.421053 | 40.77 54.00 -13.23 180.00 3.15 Vertical 1000000.00 | -1.59
9863.421053 | 41.65 54.00 -12.35 26.00 2.25 Vertical 1000000.00 | 0.04
11838.94737 | 43.31 54.00 -10.69 39.00 1.85 Vertical 1000000.00 | 2.94
12915.26316 | 42.91 54.00 -11.09 320.00 2.85 Horizontal | 1000000.00 | 3.93
13483.68421 | 43.83 54.00 -10.17 313.00 3.34 Horizontal | 1000000.00 | 5.65
14403.15789 | 47.68 54.00 -6.32 172.00 2.80 Vertical 1000000.00 | 9.50
14460 47.98 54.00 -6.02 239.00 3.79 Horizontal | 1000000.00 | 9.60
14828.15789 | 47.27 54.00 -6.73 54.00 2.40 Vertical 1000000.00 | 9.09
17764.73684 | 51.53 54.00 -2.47 277.00 2.00 Vertical 1000000.00 | 13.67
17819.73684 | 51.55 54.00 -2.45 99.00 3.00 Vertical 1000000.00 | 13.86
17885.26316 | 52.33 54.00 -1.67 39.00 3.34 Horizontal | 1000000.00 | 14.12
17928.42105 | 52.53 54.00 -1.47 54.00 3.84 Vertical 1000000.00 | 14.29
17956.84211 | 52.80 54.00 -1.20 143.00 1.25 Vertical 1000000.00 | 14.40
17995.65789 | 52.88 54.00 -1.12 328.00 1.60 Vertical 1000000.00 | 14.57
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High Channel, 1-18 GHz

Test Information:

Date and Time 8/27/2019 5:40:01 PM
Client and Project Number Patroness
Engineer Vathana Ven
Temperature 24 deg C
Humidity 41%
Atmospheric Pressure 755 mbar
Comments 1to 18 GHz_Trx @ High channel
Graph:
FCC Part 15/FCC Part 15.209 - Average/3.0m/
FCC Part 15/FCC Part 15.209 - QPeak/3.0m/
FCC Part 15/FCC Part 15.209 - Peak/3.0m/
o Level (Manual finals)
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Results:

Peak (PASS) (14)

Frequency Level Limit Margin Azimuth (°) Height (m) ( | Pol. RBW (Hz) Correction
(MHz) (dBpV/m) (dBuV/m) (dB) (dB)
2441.315789 | 40.82 74.00 -33.18 291.00 3.98 Vertical 1000000.00 | -19.70
9358.684211 | 55.90 74.00 -18.10 349.00 1.00 Horizontal | 1000000.00 | -1.01
11705 55.53 74.00 -18.47 194.00 2.20 Horizontal | 1000000.00 | 2.50
12291.31579 | 57.16 74.00 -16.84 246.00 2.15 Vertical 1000000.00 | 3.36
13683.15789 | 58.70 74.00 -15.30 0.00 3.49 Vertical 1000000.00 | 6.22
14399.73684 | 62.65 74.00 -11.35 269.00 1.05 Vertical 1000000.00 | 9.49
14610.52632 | 60.84 74.00 -13.16 32.00 3.15 Vertical 1000000.00 | 9.70
17072.36842 | 61.36 74.00 -12.64 99.00 2.75 Vertical 1000000.00 | 8.60
17706.31579 | 65.85 74.00 -8.15 25.00 2.60 Vertical 1000000.00 | 13.51
17881.84211 | 66.17 74.00 -7.83 224.00 1.90 Vertical 1000000.00 | 14.11
17944.47368 | 66.97 74.00 -7.03 267.00 1.50 Horizontal | 1000000.00 | 14.35
17964.21053 | 67.05 74.00 -6.95 120.00 2.30 Vertical 1000000.00 | 14.44
17991.31579 | 67.84 74.00 -6.16 115.00 1.05 Vertical 1000000.00 | 14.55
17998.02632 | 67.20 74.00 -6.80 328.00 3.10 Vertical 1000000.00 | 14.58
Average (PASS) (14)

Frequency Level Limit Margin Azimuth (°) Height (m) Pol. RBW (Hz) Correction
(MHz) (dBpV/m) (dBpV/m) (dB) (dB)
2441.315789 | 27.22 54.00 -26.78 291.00 3.98 Vertical 1000000.00 | -19.70
9358.684211 | 42.05 54.00 -11.95 349.00 1.00 Horizontal | 1000000.00 | -1.01
11705 43.89 54.00 -10.11 194.00 2.20 Horizontal | 1000000.00 | 2.50
12291.31579 | 43.03 54.00 -10.97 246.00 2.15 Vertical 1000000.00 | 3.36
13683.15789 | 45.48 54.00 -8.52 0.00 3.49 Vertical 1000000.00 | 6.22
14399.73684 | 49.60 54.00 -4.40 269.00 1.05 Vertical 1000000.00 | 9.49
14610.52632 | 47.65 54.00 -6.35 32.00 3.15 Vertical 1000000.00 | 9.70
17072.36842 | 47.49 54.00 -6.51 99.00 2.75 Vertical 1000000.00 | 8.60
17706.31579 | 52.28 54.00 -1.72 25.00 2.60 Vertical 1000000.00 | 13.51
17881.84211 | 52.51 54.00 -1.49 224.00 1.90 Vertical 1000000.00 | 14.11
17944.47368 | 52.94 54.00 -1.06 267.00 1.50 Horizontal | 1000000.00 | 14.35
17964.21053 | 52.94 54.00 -1.06 120.00 2.30 Vertical 1000000.00 | 14.44
17991.31579 | 52.90 54.00 -1.10 115.00 1.05 Vertical 1000000.00 | 14.55
17998.02632 | 52.77 54.00 -1.23 328.00 3.10 Vertical 1000000.00 | 14.58
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18-231 GHz

Radiated Emissions

Company: Patroness Antenna & Cables:  SHF  Bands: N, LF, HF, SHF
Model #: P003110 Antenna: EMC04_1MV_10-26-2019.txt EMC04_1MH_10-26-2019.txt OML-1 OML-2
Serial #: 0003 LF, 0004 LF, 0005 LF, 0008 LF Cable(s): CBLSHF102_9_13_19.txt CBLSHF103_11_15_2019.txt OML-3 OML-4, OV
Engineers: Vathana Ven Location: 10M Barometer: DAV001 Filter: NONE
Project #: G103842901 Date(s): 08/28/19
Standard: FCC Part 95, Subpart M/RSS-251 Temp/Humidity/Pressure: 23 deg C  56% 1001 mB
Receiver: R&S FSW (ROS005-1) 10-15-2019 Limit Distance (m): 3
PreAmp: PRE8_10_25 2019.txt Test Distance (m): 0.2
PreAmp Used? (Y or N): Y (18-40GHz) ~ Voltage/Frequency: 5vVDC Frequency Range: 18-40 GHz

Net = Reading (dBuV/m) + Antenna Factor (dB1/m) + Cable Loss (dB) - Preamp Factor (dB) - Distance Factor (dB)
Peak: PK Quasi-Peak: QP Average: AVG RMS: RMS; NF = Noise Floor, RB = Restricted Band; Bandwidth denoted as RBW/VBW

Ant. Antenna Cable Pre-amp | Distance
Detector Pol. Frequency| Reading Factor Loss Factor Factor Net Limit Margin |Bandwidth
Type (V/H) MHz dB(uVv) | dB(1/m) dB dB dB dB(uV/m) | dB(uV/m) dB FCC IC
Tx mode, Low Channel
PK \ 19265.700| 44.75 45.42 12.54 18.68 23.52 60.50 74.00 -13.50 1/3 MHz |RB RB
AVG \ 19265.700| 26.20 45.42 12.54 18.68 23.52 41.95 54.00 -12.05 1/3 MHz
Tx mode, Mid Channel
PK vV 19671.300| 45.34 45.42 12.62 18.76 23.52 61.10 74.00 -12.90 1/3 MHz |RB RB
AVG \ 19671.300| 27.00 45.42 12.62 18.76 23.52 42.76 54.00 -11.24 1/3 MHz
Tx mode, High Channel RB RB
PK \ 20240.800| 41.90 45.23 12.91 18.28 23.52 58.24 74.00 -15.76 1/3 MHz |RB RB
AVG \ 20240.800( 26.90 45.23 12.91 18.28 23.52 43.24 54.00 -10.76 1/3 MHz

No other emissions were detected above the measuring equipment noise floor.

Company: Patroness Antenna & Cables: SHF Bands: N, LF, HF, SHF
Model #: P003110 Antenna: MOSHWD MO5HWD
Serial #: 0003 LF, 0004 LF, 0005 LF, 0008 LF Cable(s): CBLHF2012-2M-2_2-14-2020 Factors.txt
Engineers: Vathana Ven Location: 10M Barometer: DAV001 Filter: NONE
Project #: G103842901 Date(s): 01/14/20
Standard: FCC Part 95M Temp/Humidity/Pressure: 23 deg C  30% 996 mB
Receiver: R&S FSW (ROS005-1) 10-10-2020 Limit Distance (m): 3
PreAmp: PRE8_10_25_2019.txt Test Distance (m): 0.22
PreAmp Used? (Y or N): N Voltage/Frequency: 5VDC Frequency Range: 40-231 GHz

Net = Reading (dBuV/m) + Antenna Factor (dB1/m) + Cable Loss (dB) - Preamp Factor (dB) - Distance Factor (dB)
Peak: PK Quasi-Peak: QP Average: AVG RMS: RMS; NF = Noise Floor, RB = Restricted Band; Bandwidth denoted as RBW/VBW

Ant. Antenna Cable Distance Net Net Limit
Power
Detector Pol. Frequency| Reading Factor Loss Factor EIRP Power Density Density Margin |Bandwidth
Type (V/H) GHz dB(uV) | dB(1/m) dB dB dB(m) (pwicm2) (pwicm2) | (pwicm2)
Tx mode, E(dBuV/m) = P(dBm) + 104.77 — 20*LOG(d); where d is the distance of measurement in meters
RMS | v [ 154020 | 5120 | 4994 | o084 [ 2269 [ -15.93 | 22.55020 | 600.00 | -577.45 | 1/3MHz |Noise Floor
Tx mode, E(dBuV/m) = P(dBm) + 104.77 — 20*LOG(d); where d is the distance of measurement in meters
RMs | v [ 157000 ] 6450 | 5010 | o084 | 2269 | -247 | 50020782 | 60000 | -99.79 | 1/3MHz |Noise Fioor
Tx mode, E(dBuV/m) = P(dBm) + 104.77 — 20*LOG(d); where d is the distance of measurement in meters
RMs | v [ 161580 ] 6430 | 5035 | 084 | 2269 | 242 | 50599996 | 60000 | -94.00 | 1/3MHz |Noise Fioor
Tx mode, E(dBuV/m) = P(dBm) + 104.77 — 20*LOG(d); where d is the distance of measurement in meters
AVG | v [ 154020 | 5050 | 4994 | o084 | 2269 | -16.63 | 19.19334 [ 600.00 | -580.81 | 1/3MHz |Noise Fioor
Tx mode, E(dBuV/m) = P(dBm) + 104.77 — 20*LOG(d); where d is the distance of measurement in meters
AVG | v [ 157000 | 6250 | 5010 | o084 | 2269 | 447 | 31560980 | 600.00 | -284.39 | 1/3MHz |[Noise Floor
Tx mode, E(dBuV/m) = P(dBm) + 104.77 — 20*LOG(d); where d is the distance of measurement in meters
AVG | v [ 161580 | 6156 | 5035 | 084 | 2269 | 516 |  269.24676 | 600.00 | -330.75 | 1/3MHz |Noise Floor

Note: Hand scans were performed at a close distance around the EUT
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Test Personnel:
Supervising/Reviewing
Engineer:

(Where Applicable)

Product Standard:
Input Voltage:

Pretest Verification w/
Ambient Signals or
BB Source:

Deviations, Additions, or Exclusions: None

ViV

Vathana Ven

N/A

CFR47 FCC Part 95, Subpart M

RSS-251, RSS-GEN

5VDC

N/A

Test Date:

Limit Applied:

Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Issued: 09/04/2019
Revised date: 01/24/2020

08/28/2019
08/29/2019
11/18/2019
01/14/2020

See report section 8.3

23,24,30°C

56, 41,30 %

1001, 755, 996 mbars
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9 Frequency Stability
9.1 Method

The procedure described in Subclause 9.14 of ANSI C63.10-2013 and Subclause 5.6 of ANSI C63.26-2015 was
utilized. The EUT shall be transmitting at its maximum data rate.

TEST SITE: Safety Lab
9.2 Test Equipment Used:

Equipment Used For Radiated Measurement

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV040’ Weather Station Davis Instruments 7400 PE80519A61 01/23/2019 01/23/2020
OMLZ Mixer / Antenna Oleson Microwave Lab M12HWD E21011-1 03/27/2019 03/27/2020
ROS005-1’ Signal and Spectrum Analyzer Rohde and Shwartz FSW43 100646 10/15/2018 10/15/2019
CBLSHF103’ Cable, SMA - SMA, < 18GHz Sucoflex (Huber Suhn 104PE CBLSHF103 11/15/2018 11/15/2019
SAF187 Small Temperature/Humidity Chamber Bryant Manufacturing TH-5S 1207 01/29/2019 01/29/2020

Software Utilized:

Name Manufacturer Version

None - -

9.3 Results:

The sample tested was found to Comply.

Fundamental emissions must be contained within the frequency bands specified in this section during all
conditions of operation. Equipment is presumed to operate over the temperature range -20 to +50
degrees Celsius with an input voltage variation of 85% to 115% of rated input voltage, unless
justification is presented to demonstrate otherwise.

The radar device’s occupied bandwidth (i.e. 99% emission bandwidth) shall be maintained within the 76-
81 GHz frequency band while subjected to all conditions of operation specified in RSS-Gen.
Testing was performed at a nominal voltage of 5 Volts. The following is the client’s justification.

“The requirements for the frequency tolerance testing state that "an input voltage variation of 85% to
115% of rated input voltage, unless justification is presented to demonstrate otherwise.”

The following points summarize our justification for testing at a nominal 5 Volts:

e Our input voltage is based on the 5 Volt USB input spec. The stated range would equate to a
voltage range of 4.25 Volts to 5.75 Volts which is outside the USB spec of 5 Volts +.25/-.6 Volts.

¢ Additionally, with our module construction, the LP87524JRNFRQ1 PMIC, which regulates
voltage, maintains a constant voltage to the RF circuitry and will turn off or burn out if the input is
under or over voltage to a point that it cannot maintain the correct output voltages. This blocks
any variation of the digital and RF circuitry power input.”
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9.4 Setup Photograph:
Frequency stability Test Setup
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Low Channel 0 deg C

Issued: 09/04/2019
Revised date: 01/24/2020
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Test Personnel:
Supervising/Reviewing
Engineer:

(Where Applicable)

Product Standard:
Input Voltage:

Pretest Verification w/
Ambient Signals or
BB Source:

Iy

Vathana Venl'r TV Test Date:
N/A

CFR47 FCC Part 95, Subpart M

RSS-251 Limit Applied:
5VDC

Ambient Temperature:

BB Source Relative Humidity:

Atmospheric Pressure:

Issued: 09/04/2019
Revised date: 01/24/2020

08/30/2019

See report section 9.3

21°C

57 %

1005 mbars

Deviations, Additions, or Exclusions: Testing was performed at normal and extreme temperature.
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10 Appendix A — Mixer/Horn Calibration Certificates

Certificate of Compliance

Certilicate No;  6205419E-21011-1

Manafacturer: OML, Inc. ‘

ModelPart No:  40200WGS Serial/TD Na:  21011-1
Description:  Harmonic Generator, 40 to 2004 GHz

Date of Test: March 25, 2019 -
Temperature: (23 +-5) deg C Humidity: 200 63% RH |
Procedure: |

This certifies that the above product was tested in compliance with OML specifications using
applicable OML's procedures.

As Received : Physical Condition: Good
Within Tolerance: Yes

As Shipped: At the completion of the test, the product COMPLIED with the performance capability,

Remarks: Functional Verification Service

Traceability Information: Traceability is to national standards administered by U8, NIST, NRC
Canada, Euromet members (NPL, PTB, BNM, etc.) or other recognized standards laboratories, Some
measurements are traceable to natural physical constants, consensus standards or ratio type
micasurements, Supporting documentation refative to traceability is available for review by
appointment.

In the absence of power standards above 110 GHz, power measurements and conversion loss
measurements above 110 GHz are to confirm operation functionality and traceable only to OML,

This certificate shall not be reproduced. except in full, without the written approval of OML.

LA

03/27/2019
Date

O M; Inc.
L 300 Digital Drive, Mosgan Hill, CA 95037 USA Tel. (408) 779 2698 Fax (408) 778 0491 !

Non-Specific Radio Report Shell Rev. December 2017 Page 59 of 65

Patroness, LLC, Model: P003110



Intertek

Issued: 09/04/2019

Report Number: 103842901BOX-013
Revised date: 01/24/2020

Certificate of Compliance

Certificate No:  6205419A-U21011-1

Manufactorers OML, Inc.

ModelPart No:  MIYHWD SerialD No:  U21011-1

Description:  WER-19 Harmonic Mizer, 40 to 60 GHz

Date of Test: March 20, 2019
Temperatore: (23 4/~ 5) deg C Humidity: 20 to 65% RH
Procedure:

This certifies that the above product was tested in compliance with OML specifications using
applicable OML's procedures, I

As Received @ Physical Condition: Feir
Within Tolerance: Yes

Asg Shipped: At the completion of the test, the product COMPLIED with the performance capability.

Remarks: Functional Verification Service

Traceahility Information: Traceability is to national standards administered by U.S. MIST, NRC
Canada, Euromet members {NPL, PTR, BMM, etc.) or other recognized standards laboratories, Scme
measurements are traceable 10 natural physical constants, consensus standards or ratio type
measurements, Supporting documentation relative o traceability is available for review by
appointment.

In the absence of power standards ahove 110 GHz, power measurements and conversion loss
measurements above 110 GHz are to confirm operation functionality and traceable only to OML.

This certificate shall not be reproduced, except in full, without the written approval of OML.

4 0372712019
rlal Manager Diate

Mitzi Chow,

OML Inc.

e

300 Digital Drive, Maorgan Hill, CA 95037 USA Tel. (408) 779 2698 Fax (408) 778 0491
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Issued:
Revised date:

Certificate of Compliance

Certificate No:  62054198-E210]1-1

Manufacturer: OML, Inc.

ModelPart No: MI1ZHWD SeriahlD No:  E21011-1
Diescription: WR-12 Harmonic Mixer, 60 1 90 GHz

Date of Test: March 20, 2019
Temperature: (23 +-5)deg C Humidity: 20 t065% RH
Procedure:

This certifies that the above product was tested in compliance with OML specifications using
applicable OML's procedures,

As Received : Physical Condition; Fair
Within Tolerance: Yes

09/04/2019
01/24/2020

As Shipped: At the completion of the test, the product COMPLIED with the performance capability.

Remarks: Functional Verification Service

Traceability Information: Traceability is to national standards administered by 1.8, NIST, NRC

Canada, Euromet members {NPL, PTB, BNM, etc.) or other recognized standards laboratories, Some

measurements are traceable to natural physical constants, consensus standards or ratio ype
measurements. Supporiing docurnentation relative to traceability is available for review by
appointment,

In the absence of power standards above 110 GHz, power measurernents and conversion loss
measurements above 110 GHz are to confirm operation functionality and traceable only 1o OML.

This certificate shall not be reprod:‘:cad. except in full, without the writien approval of OML.

L — 03/27/2019
Manager Date

Mitzi Chow, M

OMLI‘nc.

e

300 Digital Drive, Margan Hil, A 85037 USA Tel, (408) 779 2698 Fax (408) 778 D481
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Certificate of Compliance

Certificate No: H205419C-F21011-1

Manufactorer: OML, Inc.

ModelPart No:  MOSHWD SerialID Ne: F21011-1
llmem:-tmn WR-08 Harmaonic Mixer, 90 to 140 GHz

Date of Test: March 20, 2019
Temperature: (23 +/- 5) deg C Humidity: 200 65% BH

Procedure:

This centifies that the above product was tested in compliance with OML specifications using
applicable OML's procedures. !
|

As Reecived : Physical Condition: Fair
Within Tolerance: Yes |

As Shipped: At the completion of the test, the product COMPLIED with the performance capability.

Remarks: Functional Verification Service

Traceability Information: Traceability is to national standards administered by U.S. NIST, NRC
Canada, Euromet members (NPL, PTB, BNM, etc.) or other recognized standards laboratories, Some
measurements are iraceable to natural physical constants, consensus standards or ratio type
measirements. Supporting documentation relative to traceability is available for review by
appointiment.

In the absence of power standards above 110 GHz, power measurements and conversion loss
measurements above 110 GHz are to confirm operation fimctionality and traceable only to OML,

This certificate shall not be reproduced, except in full, without the written approval of OML,
; 2

03272019
Date
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Certificate of Compliance

Certificate No: 6205419D-G21011-1

Manufacturer: OML, Inc.

Model/Part No:  MOSHWD Serial 1D Neo:  G21011-1
Deseription:  WR-05 Harmonic Mixer, 140 to 220 GHz |

Date of Test: March 20, 2019
Temperature: (23 +/-5)deg C Humidity: 200 65% RH
FProcedure:

This certifies that the above product was tested in compliance with OML specifications using |
applicable OML's procedures.

Ag Reeeived @ Physical Condition: Fair
Within Tolerance: Yes

As Shipped: At the completion of the test, the product COMPLIED with the performance capability.

Remarks: Functional Verification Service

Traceability Information: Traceability is to national standards administered by 1.8, NIST, MRC
Canada, Euromet members (NFL, PTB, BNM, etc.) or other recopnized standards laboratories. Some
measurements are traceable to natural physical consiants, consensus standards or ratio gype
measuremens. Supporting documentation relative to traceability is available for review by

appointment.
In the absence of power standards above 110 GHz, power measurements and conversion loss .
measurements above 110 GHz are to confirm operation functionality and traceable only to OML, |

This certificate shall not be reproduced, éxcept in full, without the written approval of OML.

g%&(k i 03/27/2019
Mitzi Chow, Material\Manager Date

O M Ine.
L 300 Digital Drive, Morgan Hill, GA 95037 USA Tel. (408) 779 26098 Fax (408) 778 0491

. [
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Certificate of Compliance

Certificate No: 420741 9A- 190425 |

Manufaciurer; OML, Inc.

MaodelPar No:  MOI4HWD SerialID No: 19042491

Deseription;  WR-04 Harmonic Mixer, 170 to 260 GHz

Date of Test:  April 29, 2019

Temperature: (23 /- §) deg © Humidity: 2010 65% RH
Procedure:

This certifies that the above product was tested in compliance with OML specifieations using
applicable OML's procedures.

As Received : Factory Tested - No incoming datn available,

As Shipped: At the completion of the 1281, the prodect COMPLIED with the performance capability.

Remarks:

Traceability Information: Traceability is to national standards administered by LLS, NIST, NRC
Canada, Evromet members {NPL, PTB, BNM, ctc.) or other recognized standards laborastonies. Some
measuraments are traceable 1o natural physical constants, consensus standards or ratio type
measureiments. Supporting decumentation relative to traceability ia available for review by
appointment.

In the absznce of power standards above | 10 GHz, power measurements and conversion loss
meamurcments above 110 GHz are to confinm operation functionality and traceable anly to OML

This certificate shall not be reproduced, except in full, without the written approsal of (ML,

|
E;BA s UL Y
Mitzi Chow, Materigl Manager Date

O ML Inc.

300 Digital Drive, Mergan Hill, A G5037 USA Tel (408) 770 2696 Fax (408} 778 0497
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11 Revision History

Issued: 09/04/2019

Revised date: 01/24/2020

Revision Date Report Number Prepared | Reviewed Notes
Level By By
0 09/04/2019| 103842901BOX-013 | ypy¥'i¥ KPS L5 Original Issue
1 10/16/2019| 103842901BOX-013 | ypy¥T¥ KPS L5 Corrected typos,
adding mixer
calibration certificate
2 01/15/2020| 103842901BOX-013 | ypy¥'i¥ KPS /% Added noise floor
readings and fixed
calculations
3 01/24/2020| 103842901BOX-013 | ypy¥' iV KPS“75 | Remeasured output

power, Emissions
bandwidth, and
rechecked spurious
emissions
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