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TEST REPORT

Application No.: KSCR2403000434AU

FCC ID: 2BB3401010101

Applicant: Freetech Intelligent Systems Co., Ltd.

Address of Applicant: 16 Xingfa Road, Tongxiang City, Jiaxing City, Zhejiang Province, China

Manufacturer: Freetech Intelligent Systems Co., Ltd.

Address of Manufacturer: 16 Xingfa Road, Tongxiang City, Jiaxing City, Zhejiang Province, China

Factory: Freetech Intelligent Systems Co., Ltd.

Address of Factory:

16 Xingfa Road, Tongxiang City, Jiaxing City, Zhejiang Province, China

Equipment Under Test (EUT):

EUT Name: Side Rear Millimeter Wave Radar
Model No.: CVR10

Trade Mark: Fré?etggh

Standard(s) : 47 CFR Part 95, Subpart M

Date of Receipt: 2024-03-15

Date of Test: 2024-03-25 to 2024-04-03

Date of Issue: 2024-04-11

Test Result: Pass*

* In the configuration tested, the EUT complied with the standards specified above.

This document is issued by the Company subject to its General Conditions of Service printed overleaf,

http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein.

Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights
and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized

alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
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2 Test Summary

Radio Spectrum Technical Requirement
Item Standard Method Requirement Result
. 47 CFR Part 95, Customer
Antenna Requirement Subpart M N/A N/A Declaration
Radio Spectrum Matter Part
Item Standard Method Requirement Result
. Peak
Equivalent. 47 CFR Part 95, | ANSI C63.26 (2015) | EIRP<55dBm/MHz
Isotropically Radiated ; Pass
Subpart M Section 5.2 Average
Power (EIRP)
EIRP<50dBm/MHz
i i 47 CFR Part 95, | ANSI C63.26 (2015)
Occupied bandwidth =76GHz,<81GHz Pass
P Subpart M Section 5.4
Modulation 47 CFR Part 95, | ANSI C63.26 (2015) N/A Customer
characteristics Subpart M Section 5.3 Declaration
47 CFR Part 95, Refer to 47 CFR Part
Unwanted Emissions Subpart M ANSI 063'26 (2015) 95, Subpart M § Pass
Section 5.5
95.3379
- 47 CFR Part 95, | ANSI C63.26 (2015)
Frequency stability Subpart M Section 5.6 76-81GHz Pass
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4 General Information
4.1 Details of E.U.T.

Power supply: DC 12v

Test voltage: DC 12v

Operation Frequency Range: 76GHz to 81GHz
Modulation: FMCW

Antenna type: Integrated Patch Antenna

4.2 Description of Support Units

Description Manufacturer Model No. Serial No.

DC power supply Agilent E3632A /

4.3 Measurement Uncertainty

No. Item Measurement Uncertainty
1 Radio Frequency 8.4x 108
2 Timeout 2s
3 Duty Cycle 0.37%
4 Occupied Bandwidth 3%
5 RF Conducted Power 0.6dB
6 RF Power Density 2.9dB
7 Conducted Spurious Emissions 0.75dB
i 5.2dB (Below 1GHz)
8 RF Radiated Power
5.9dB (Above 1GHZz)
4.2dB (Below 30MHz)
i i . 4.5dB (30MHz-1GHz)
9 Radiated Spurious Emission Test
5.1dB (1GHz-18GHz)
5.4dB (Above 18GHz)
10 Temperature Test 1°C
11 Humidity Test 3%
12 Supply Voltages 1.5%
13 Time 3%

Note: The measurement uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k=2.



Compliance Certification Services (Kunshan) Inc.

CCSEM-TRF-001 Rev. 02 Sep 01, 2023 Report No.: KSCR240300043401
Page: 6 of 24

4.4 Test Location
All tests were performed at:
Compliance Certification Services (Kunshan) Inc.
No0.10 Weiye Rd, Innovation park, Eco&Tec, Development Zone, Kunshan City, Jiangsu, China.
Tel: +86 512 5735 5888 Fax: +86 512 5737 0818
No tests were sub-contracted.
Note:

1.SGS is not responsible for wrong test results due to incorrect information (e.g. max. clock
frequency, highest internal frequency, antenna gain, cable loss, etc ) is provided by the applicant.
(if applicable).
2.SGS is not responsible for the authenticity, integrity and the validity of the conclusion based on
results of the data provided by applicant. (if applicable).
3. Sample source: sent by customer.

4.5 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
* A2LA
Compliance Certification Services (Kunshan) Inc. is accredited by the American Association for
Laboratory Accreditation (A2LA). Certificate No. 2541.01.
*FCC
Compliance Certification Services Inc. has been recognized as an accredited testing laboratory.
Designation Number: CN1172.
* ISED

Compliance Certification Services (Kunshan) Inc. has been recognized by Innovation, Science
and Economic Development Canada (ISED) as an accredited testing laboratory. Company
Number: 2324E

* VCCI

The 3m and 10m Semi-anechoic chamber and Shielded Room of Compliance Certification Services
(Kunshan) Inc. has been registered in accordance with the Regulations for Voluntary Control
Measures with Registration No.: R-20134, R-11600, C-11707, T-11499, G-10216 respectively.

4.6 Deviation from Standards
None

4.7 Abnormalities from Standard Conditions
None
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Item | Equipment [ Manufacturer | Model [ Serial Number | CalDate [ Cal. Due Date

RF Radiated Test

1 Spectrum Analyzer R&S FSV40 KUS1806E003 | 08/24/2023 08/23/2024
2 PXA Spectrum Analyzer KEYSIGHT N9030B KSEMO021-1 01/15/2024 01/14/2025
3 Signal Generator Agilent E8257C KS301066 08/24/2023 08/23/2024
4 Loop Antenna COM-POWER AL-130R KUS1806E001 | 03/18/2023 03/17/2025
5 Bilog Antenna TESEQ CBL 6112D KUS1806E005 | 06/29/2023 06/28/2025
6 Bilog Antenna SCHWARZBECK VULB9160 CZ301016 04/13/2021 04/12/2024
7 Amplifier(30MHz~18GH?z) TE%AH'\,'\ISC:'LAONGY LNA:1~18G KSEMO010-1 | 01/15/2024 | 01/14/2025
8 Horn-antenna(1-18GHz) ETS-LINDGREN 3117 KS301186 04/07/2023 04/06/2025
9 Amplifier(18~40GHz) TE%AH'\,'\ISC;'L’BNGY LNA180400G40 | KSEMO038 | 08/24/2023 | 08/23/2024
10 Horn Antenna(18-40GHz) Schwarzbeck BBHA9170 CZ301058 02/25/2024* 02/24/2025
11 Horn-antenna(40-60GHz) ERAVANT SAZ-2410-19-S1| KSEMO003-1 02/02/2021* | 02/01/2031**
12 Horn-antenna(50-75GHz) ERAVANT SAZ-2410-15-S1| KSEMO003-2 02/02/2021* | 02/01/2031**
13 Horn-antenna(75-110GHz) ERAVANT SAZ-2410-10-S1| KSEMO003-3 02/02/2021* | 02/01/2031**
14 Horn-antenna(110-170GHz) ERAVANT SAZ-2410-06-S1| KSEMO003-4 02/02/2021* | 02/01/2031**
15 Horn-antenna(140-220GHz) ERAVANT SAZ-2410-05-S1| KSEMO003-5 02/02/2021* | 02/01/2031**
16 Horn-antenna(220-325GHz) ERAVANT SAR-2309-03-S2| KSEMO003-6 02/02/2021* | 02/01/2031**
17 Extended waveguide(40-60GHz) ERAVANT SWG-19025-FB KSEMO004-1 02/02/2021* | 02/01/2031**
18 Extended waveguide(50-75GHz) ERAVANT SWG-15025-FB KSEMO004-2 02/02/2021* | 02/01/2031**
19 Extended waveguide(75-110GHz) ERAVANT SWG-10025-FB KSEMO004-3 02/02/2021* | 02/01/2031**
20 Extended waveguide(110-170GHz) ERAVANT SWG-06025-FB KSEMO004-4 02/02/2021* | 02/01/2031**
21 Extended waveguide(140-220GHz) ERAVANT SWG-05025-FB KSEMO004-5 02/02/2021* | 02/01/2031**
22 Extended waveguide(220-325GHz) ERAVANT SWG-03025-FB KSEMO004-6 02/02/2021* | 02/01/2031**
23 Harmonic mixer(40-60GHz) ERAVANT STH-19SF-S1 KSEMO005-2 10/01/2020* | 09/30/2030**
24 Harmonic Mixer(50-75GHz) VDI SAX WR15 KSEMO007-1 08/23/2023* | 08/23/2033**
25 Harmonic Mixer(60-90GHz) VDI SAX WR12 KSEMO007-2 08/23/2023* | 08/23/2033**
26 Harmonic mixer(90-140GHz) VDI SAX WR8.0 KSEMO007-3 08/23/2023* | 08/23/2033**
27 Harmonic mixer(140-220GHz) VDI SAX WR5.1 KSEMO007-4 08/23/2023* | 08/23/2033**
28 Harmonic mixer(220-325GHz) ERAVANT HM 220-325 KSEMO005-4 04/20/2021* | 04/19/2031**
29 RE Test Cable MFCRQ(;/VA\\/’:\-I\;E / CZ301097 11/11/2023 11/10/2024
30 Temperature & Humidity Recorder Renke Control RS-WS-NO01-6J KSEMO024-4 03/21/2024 03/20/2025
31 Software Faratronic EZ _EMC-v 3A1 / N/A N/A

32 Software ESE E3 V6.111221a / N/A N/A

*Calibration date provided by the equipment manufacturer.
**Calibration every ten years. During this period, there will be daily check files for the equipment and the requirements for operators
will be clearly defined through SOP.
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6 Radio Spectrum Technical Requirement
6.1 Antenna Requirement

6.1.1 Test Requirement:
FCC 47 CFR Part 95M

6.1.2 Conclusion
Standard Requirement:
An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of an antenna that uses a unique coupling

to the intentional radiator, the manufacturer may design the unit permanently attached antenna or of

an so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

EUT Antenna:
The antenna is Integrated Patch Antenna and no consideration of replacement.
Antenna location: Refer to EUT Photos.



Compliance Certification Services (Kunshan) Inc.

CCSEM-TRF-001 Rev. 02 Sep 01, 2023 Report No.: KSCR240300043401
Page: 9 of 24

7 Radio Spectrum Matter Test Results

7.1 Modulation characteristics

7.1.1 Test Requirement:
47 CFR Part 95, Subpart M;

7.1.2 Conclusion

According to § 2.1047, A curve or equivalent data which shows that the equipment will meet the
modulation requirements of the rules under which the equipment is to be licensed

Comments from manufacturer on modulation characteristics according to KDB:

Parameter

Duty Cycle %: 28.16%

Time RF on(ms): 14.08 ms
Time RF off (ms): 35.92 ms
Power: Constant during RF on
Steepness of Ramps(GHz/s): 7.324 MHz/us
Calibration: N/A
Characteristics

Sweep Bandwidth: 1.0228GHz
Sweep Rate(KHz): 72.44MHz/ms
Sweep Time(us): 14.08ms
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7.2 EIRP
Test Requirement: 47 CFR Part 95, Subpart M;
Test Method: ANSI C63.26 (2015) Section 5.2
Limit:
Peak EIRP <55dBm/MHz
Average EIRP <50dBm

7.2.1 E.U.T. Operation
Operating Environment:
Temperature: 24 °C Humidity: 48 % RH Atmospheric Pressure: 1010 mbar
Test mode a:TX mode_Make EUT continuously emit radar signals

7.2.2 Test Setup Diagram

Antenna + Mixer

5 EUT [-----smmmeees Mswc"um Analyzer
: |

N le— d —>
(Turntable)

h=1.5m,d=3m

7.2.3 Measurement Data
Please Refer to Appendix for Details



Compliance Certification Services (Kunshan) Inc.

CCSEM-TRF-001 Rev. 02 Sep 01, 2023 Report No.: KSCR240300043401
Page: 11 of 24

7.3 Occupied Bandwidth

Test Requirement: 47 CFR Part 95, Subpart M;
Test Method: ANSI C63.26 (2015)Section 5.4;
Limit: =76GHz,<81GHz

7.3.1 E.U.T. Operation
Operating Environment:
Temperature: 24 °C Humidity: 48 % RH Atmospheric Pressure: 1010 mbar
Test mode a:TX mode_Make EUT continuously emit radar signals

7.3.2 Test Setup Diagram

Antenna + Mixer

5 EUT [-----smmmeees Mswc"um Analyzer
: |

N le— d —>
(Turntable)

h=1.5m,d=3m

7.3.3 Measurement Data
Please Refer to Appendix for Details
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7.4 Unwanted Emissions

Test Requirement: 47 CFR Part 95, Subpart M
Test Method: ANSI C63.26 (2015) Section 5.5
Limit:

The power density of any emissions outside the 76-81 GHz band shall consist solely of spurious emissions
and shall not exceed the following:

(1) Radiated emissions below 40 GHz shall not exceed the field strength as shown in the following emissions
table.

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

(i) The tighter limit applies at the band edges.

(ilThe limits in the table are based on the frequency of the unwanted emissions and not the fundamental
frequency. However, the level of any unwanted emissions shall not exceed the level of the fundamental
frequency.

(iilThe emissions limits shown in the table are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9.0-90.0 kHz, 110.0-490.0 kHz, and above 1000 MHz. Radiated
emissions limits in these three bands are based on measurements employing an average detector with a 1
MHz RBW.

(2) The power density of radiated emissions outside the 76-81 GHz band above 40.0 GHz shall not exceed the
following, based on measurements employing an average detector with a 1 MHz

(i) For radiated emissions between 40 GHz and 200 GHz: 600 pW/cm2 at a distance of 3 meters from the
exterior surface of the radiating structure.

(ii) For radiated emissions above 200 GHz: 1000 pW/cm2 at a distance of 3 meters from the exterior surface
of the radiating structure.

(3) For field disturbance sensors and radar systems operating in the 76-81 GHz band, the spectrum shall be
investigated up to 231.0 GHz

Frequency (GHz) Power density at 3 Distance (m) Field strength Field strength
m distance (dBuV/m)*, (dBuV/m)*,
(pW/cm?)
peak average
40 - 200 600 3.0 113.54 93.54
200-231 1000 3.0 115.76 95.76

* - Field strength was calculated per equation (26) of ANSI C63.10-2013 section 9 as follows: E=sqrt(PDx377),
where PD is the power density at the distance specified by the limit in W/m?, E- field strength in V/m.

**. The limit for other test distance was calculated using the inverse distance extrapolation factor as follows:

LimS2 = LimS1 + 20 log (S1/S2), where S1 and S2 - standard defined and test distance respectively in
meters.
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7.4.1 E.U.T. Operation
Operating Environment:

Temperature: 24 °C Humidity: 48 % RH Atmospheric Pressure: 1010 mbar
Test mode a:TX mode_Make EUT continuously emit radar signals

7.4.2 Test Setup Diagram

Below 1GHz

Below 1GHz Test Setup:

I #%

Polystyrene * j l

A
(Turntable Centre) ' !
Test Receiver et v

v.4

| -

o
l— o —>]
3

1GHz-40GHz
1GHz ~ 40GHz Test Setup:
EUT T
1~4m (Antenna Tower)
T Polystyrene l Antenna
..... B e
1.5m g
Polystyrene 3m >
(Turntable Centre) Spectrum =
Analyzer g Ws=—=g: =
[ ]
| |
Above 40GHz

Antenna + Mixer

S
, ,

N le— ¢ —>
(Turntable)

h=1.5m,d=3m
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7.4.3 Test Procedure and Measurement Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a
3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. For 1-18GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3
meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest
radiation.

c. For 18-40GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3
meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest
radiation.

d. For above 40GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation

e. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

f. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

g. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

h. If the emission level of the EUT in Peak mode was 10dB lower than the limit specified, then testing
could be stopped and the Peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dB margin would be re-tested one by one using Peak, quasi-Peak or average method as specified
and then reported in a data sheet.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.
Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 2: For frequencies above 1GHz, the field strength limits are based on average limits. However,
the Peak field strength of any emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For the emissions whose Peak level is lower
than the average limit, only the Peak measurement is shown in the report.

Remark 3: Scan from 9kHz to 40GHz, the disturbance below 30MHz was very low. The points marked
on above plots are the highest emissions could be found when testing, so only above points had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than 20dB
below the limit need not be reported.

The detailed test data see: Appendix
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7.5 Frequency Stability

Test Requirement: 47 CFR Part 95, Subpart M
Test Method: ANSI C63.26 (2015) Section 5.6;
Limit: 76-81GHz

7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 20 °C Humidity: 48 % RH Atmospheric Pressure: 1010 mbar
Test mode a:TX mode_Make EUT continuously emit radar signals

7.5.2 Test Setup Diagram

Antenna + Mixer

5 EUT [-----smmmeees Msmm Anaiyzer
: |

N le— d —>
(Turntable)

h=1.5m,d=3m

7.5.3 Measurement Data
Please Refer to Appendix for Details
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8 Test Setup Photo

Refer to Appendix - Test Setup Photo for KSCR2403000434AU

9 EUT Constructional Details (EUT Photos)

Refer to Appendix - Photographs of EUT Constructional Details for KSCR2403000434AU
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10 Appendix
10.1 Quivalent Isotropically Radiated Power (EIRP)

. E.I.R.P. E.I.LR.P
Frezgllj_'ezr; cy Dls(trﬁ;lce Polarity d%u;/r/nm Power Limit Result Remark
(dBm) (dBm)
3 Horizontal 120.90 25.67 55.0 Pass Peak
3 Horizontal 115.10 19.87 50.0 Pass AVG
76.586
3 Vertical 102.33 7.10 55.0 Pass Peak
3 Vertical 96.82 1.59 50.0 Pass AVG
Remark:

E[dBuV/m] = EIRP[dBm] - 20 log(d[meters]) + 104.77, where E = field strength and d = distance at which field
strength limit is specified in the rules

EIRP[dBm] = E[dBuV/m] + 20 log(d[meters]) - 104.77

Horizontal

Peak EIRP AV EIRP

Frequency v

\Avg Type: Log-Power [
AvgHold: 310 "

Trig Free Run M

'
Scale/Div 10.0 dB _ RefValue 126.99 dByv

Center 76.586 GHz #Video BW 3.0000 MHz* Span 3 GHz|

R #Res BW 1.0000 MHz #Sweep 50.05 (1001 pts)

2 Metncs

Total Channel Power 1"

Total Power Spectral Density
Center 76.586 GHz #Video BW 3.0 MHz Span 3,000 GHz,
#Sweep 50.0s (1001 pts)

M

Signal Track sl ek

¥4 |igoan Zoom

Vertical

Peak EIRP | AV EIRP
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NFE Adagiive

Ref Level 126.99 dByV

#Video BW 3.0 MHz

Span 3.000 GHz|

#Sweep 50,

{1001 pts)|
w1

Frequency

3.00000000 GHz
Swept Span
2Zero Span

Full Span
Start Freq
75,086000000 GHz

Stop Freq
8086000000 GHz

Step
300.000000 MHz

Aulo
Man

X Axls Scale

um Analyzer 1
ot SA

KEYSIGHT Input

Scale/Div 10.0 dB8

Center 76.586 GHz
[#Res BW 1.0000 MHz

Trig: Free Run

Flegq
NFE: OF (  Ra o 76586000000 GHz

Span
3.0000 GHz
Ref Vialue 126.99 dByV
CF Step
300.000000 MHz
Auto
Man

#Video BW 3.0000 MHz* Span 3 GHz|

#Sweep 50.0 5 (1001 pts),
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10.2 Occupied Bandwidth
99% Bandwidth Lowest Frequency | Highest Frequency L
(GHz) (GHz) (GH2) Limit Result
1.0228 76.080997499 77.108000000 76-81GHz Pass

99%0BW

99%0OBW-Left

Spectrum Analyzer 1 | Specirum Analyzer 2 +
Swept SA Occupied BW

KEYSIGHT It Bx Mixer o RCal
Freq Ref: Int (S|
NFE: Off

1 Graph

Scale/Div 10.0 dB

Center 76.586 GHz

#\/ideo BW 3.0000 MHz
[#Res BW 1.0000 MHz

% dB Reference
xdB

Pawer

Qccupled Bandwidth
x dB Bandwidih

Span 3 GHz|

Abs Power Rel Power
He 9.1

Fregquency

Scale/Div 10.0 dB

#Res BW 1.0000 MHz
ndary Metics 1

Ocupied B:

Total Power

dBc Occupied Bandwidth
x B Bandwidth

Trig: Free Run
Gate: OFF
#F Gan' Low

#Viideo BW 3.0000 MHz

Lower Boundary
ower Rel Power

300,000000 MHz

Auto
Man

Spectrum Analyzer 1

Trig: Free Run
Gate: OF
#F Gam Low

Avgliold
Radio Sid None

Scale/Div 10.0 dB

prere—— r

(Center 76.586 GHz

#Video BIW 3.0000 MHz
#Res BW 1.0000 MHz

fary Meincs v xdB Reference
Occupied E'anmrhm xdB 260008
Power

Total Power Frequency

Upper Boundary
y  AbsPower RelPower

Qccupied Bandwidih

X dB Bandwidth

Mkr1 77.108000000 GHz

Frequency v

Scale/Div 10 dB

Center 76.586 GHz
#Res BW 1.0 MHz

5 Marker Table \J

Mode Trace Scale
N §
N
N

FreqRef Int (S)
NFE: Adagiive:

#ideo BW 3.0 MHz

Funcion  FunclionWidth  Function Value

Frequency

AUTOTUNE

v
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700_dBuvim 70.0_dBuV/m
Limit: — Limit: —
Margin:  — Margin:  —
I I
30k, 30k,
10 10
30000 40 50 60 70 80 (MH2) 300 400 500 600 700 1000.000 30000 40 50 60 70 80 (MH2) 300 400 500 600 700 1000.000
No. | Frequency | Reading | Correct Result Limit | Margin | Height | Degree | Remark No. [ Frequency | Reading | Correct Result Limit | Margin | Height | Degree | Remark
(MHz) (dBuv) | Factor(dBim) | (dBuvim) | (@Buvim) | (dB) | (cm) | (deg) (MHz) (dBuv) | Factor(dBim) | (dBuvim) | (@Buvim) | (dB) | (cm) | (deg)
1 | 1844808 [ 19.63 16.49 36.12 4350 | -7.38 | 200 293 apP 1 | 1844808 [ 19.63 16.49 36.12 4350 | -7.38 | 200 293 apP
2 | 1917450 | 2255 16.39 38.94 4350 | -456 | 200 314 QP 2 [ 1917450 | 2255 16.39 38.94 4350 | -456 | 200 314 apP
3 | 2042377 | 1832 16.94 35.26 4350 | -824 | 200 286 QP 3 | 2042377 | 1832 16.94 35.26 4350 | -824 | 200 286 QP
4 | 2237334 | 1983 16.91 36.74 4600 | 926 | 200 360 QP 4 | 2237334 | 1983 16.91 36.74 4600 | 926 | 200 360 QP
5 235.8164 18.67 18.16 36.83 46.00 -0.17 100 344 QP 5 235.8164 18.67 18.16 36.83 46.00 -0.17 100 344 QP
6 260.2338 16.25 20.77 37.02 46.00 -8.98 200 360 QP 6 260.2338 16.25 20.77 37.02 46.00 -8.98 200 360 QP
JopLevel @Buvim) <o Level (@Buvim)
75| 87.5|
750 75.0
625 62.5|
500 e A e e P 50.0 P z e ———
P
375 37.5|
25.0| 25.0
125 12.5|
1000 2400 7800, 11200 14500, 18000
1000 4400 8O0, voncy a2 14600. 18000 :requency (MHz)
Antenna Polarity :Horizontal Antenna Polarity :Vertical
No. Read  Antenna Cable Preamp Emission Limit Over No. Read  Antenna Cable Preamp Emission Limit Over
Freq level Factor Loss Factor Level Line Limit Remark Freq level Factor Loss Factor Llevel Line  Limit Remark
Wiz dBuv  dB/m  dB  dB  dBuv/m dBuv/m a8 MHz dBuv dB/m dB dB  dBuv/m dBuv/m  dB
2262.68  57.81  32.16  3.79 53.18  49.66  74.60  -33.34  Peak 1782.88  62.29  29.84 3.21 53.16 42.18  74.88 -31.82 Peak
7800.00 ©3.53  35.58 ©.82 93.23 45.63  74.00 2535  Peak 7868.88  52.50  35.45 10.28 53.25 44.98  74.08 -29.82 Peak
17864.08 52.81  48.85 10.70 53.63 49.93  74.88 -24.07 Peak 14396.86  56.65  39.64  9.61 53.51  51.79  74.86  -22.21  Peak
Notes: Emission Level-Read LeveliAntenna Factor+Cable loss-Preamp Factor Notes: Emission Level-Read Level+Antenna Factor:Cable loss-Preamp Factor
100 Level (dBuVim) < opLevel (dBuVim)
87.5| 87.5|
75.0 75.0
62.5] 62.5
50.0 ”WW o 500 I PR e S
37.5| 37.5)
25.0 25.0
12.5) 12.5
18000 22400 26800. 31200. 35600. 40000 18000 22400 26800 31200. 35600 40000
Frequency (MHz) Frequency (MHz)
antenna Folarity srorizontal Antenna Polarity :Vertical
No. Read  Antenna Cable Preamp Emission Limit Over No. Read  Antenna Cable Preamp Emission Limit Over
Freq level Factor Loss Factor Level Line Limit Remark Freq level  Factor Lloss Factor Level Line  Limit - Remark
"Wz dBuv  dB/m  dB  dB  dBuv/m  dBuv/m a8 MHz dBuv dB/m dB ds  dBuv/m dBuv/m  dB
19254.06 64.97  37.99 4.19 57.59 49.56  54.80  4.44  Average 19122.00 66.1@  38.81 4.83 57.58 50.56  54.80  -3.44 Average
19254.8@ 66.71  37.99 4.19 57.59 51.38  74.88 -22.70 Peak 19122.@0  67.52  38.81 4.93  57.58 51.98  74.06  -22.82 Peak
° ° ° ° B . ° 5 28882.80 63.09 39.93 5.3 55.51 52.81 54.00 -1.19  Average
Mo oLwonnoimopEoomouw o onoew
) ) ) ) ) . ) o 39934.006  50.82 43.79 16.75 52.25 52.31 54.00 -1.69  Average
;;Z;g':: ;i'zf :z':g :'gi ;;'2; ;;';i ?:'gg 71:';; ﬁ::;age 39934.00 53.89  43.79 10.75 52.25 55.38  74.00 -18.62 Peak

Notes:

Emission Level=Read LeveltAntenna FactoriCable

loss-Preamp Factor

Notes: Emission Lewvel-Read Level+Antenna FactoriCable loss-Preamp Factor

18GHz-40GHz-Horizontal

18GHz-40GHz-Vertical
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Frequency . .
Frequenc Distance L
Range gH Y M PéaBku\\f/ar‘Ll;e FC((?B'?‘J\J/#;“” Polarization Result
(GH?) (GH2) (M)
47.157 3 70.56 93.54 Horizontal PASS
40-60
51.230 3 69.75 93.54 Vertical PASS
65.617 3 76.16 93.54 Horizontal PASS
60-90
70.292 3 64.58 93.54 Vertical PASS

‘Spectrum Analyzer 2 +
Channel Power

o RCal

Specirum Analyzer 2 n S
Channel Power + I U

PNO: Fast
Gale: OF

IF Gain: Low
Sig Tradk: Off

g Type: Log-Power
Awg|Hold>100/100
Ting: Free Run

€ L
AvglHold:>100(100 Gale 0
Trig: Free Run IF Gain: Low

Sig Track Off

Scale/Div 10 dB Ref Level 116.99 dEyV Scale/Div 10 &8 Ref Level 116.99 dByV

Zero Span

Full Span

Start Freq
40000000000 GHz
| wroTme

#Video BW 3.0 MHz Span 20.00 GHz,

#Sweep 50.3 ms (5000 pts);

#ideo BW 3.0 Mz Span 20.00 GHz

#Sweep 50.3 ms (5000 pts)

Spectrum Analyzer 2
" Occupied +
PNO: Fast
Gate: OF
IF Gain: Low
Sig Track OF

ATy
AvgHoid>10010
Trig: Free Run

g Type: Log-Paver
nglHold>1001100
W Tng: Free Run
Sig Track OF

Scale/Div 10 dB Ref Level 126.99 dBuV Scale/Div 10 dB Ref Level 126.99 dByV

Start 60.00 GHz
[ZRes BIW 1.0 MHz

#Video BW 3.0 MHz Stop 90.00 GHz,

#Sweep 50.3 ms (5000 pts);

Start 60.00 GHz
[2Res BIW 1.0 MHz

#Video BW 3.0 MKz Stop 90.00 GHz

#Sweep 50.3 ms (5000 pts)
‘Signal Track

¥\ |i3oen Zoom)

60GHz-90GHz-Horizontal 60GHz-90GHz-Vertical
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Frg(;l;ggcy Frequency Distance Peak Value FCC AV Limit Polarization Result
(GH2) (GHz2) (M) (dBuv/m) (dBuv/m)
139.630 3 78.28 93.54 Horizontal PASS
20149 105.823 3 72.38 93.54 Vertical PASS
187.786 3 82.38 93.54 Horizontal PASS
10220 187.097 3 82.40 93.54 Vertical PASS

Fraqg Ref. Int (S)
NFE- Adapive

Ref Level 126.99 dBpV

Start 90.00 GHz
[#Res BWW 1.0 MHz

EVideo BW 3.0 MHz

Frequency

Spectrum Analyzer 2 +
(Channel Por

PNO: Fast
Gale: Off
IF Gain: Low
Sig Track: Off

1 Spactrum

Scale/Div 10 dB Ref Level 126.99 dBuV

Start 90.00 GHz
[#Res BWW 1.0 MHz

#Video BW 3.0 MHz

Frequency

Stop 140.00 GHz,
#Sweep 50.3 ms (5000 pts);

an Low
S Track OF

Scale/Div 10 dB8 Ref Level 136,99 dBpV

Wi

#fideo BW 3.0 MHz

Swept Span

Full Span
Start Freq

Span 80.00 GHz|
#Sweep 50.3 ms (5000 pts),

I in: Low
Sig Track OF

Ref Level 136.99 dBuV

Video BW 3.0 MHz

v Type: Log-Power ||
AuglHold >100100
Trig: Free Run

Swept Span
Zero Span

Span 80.00 GHz |
#Sweep 50.3 ms (5000 pts)

140GHz-220GHz-Horizontal

140GHz-220GHz-Vertical
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Frequenc .

Rgnge / Frequency Distance Peak Value FCC AV Limit Polarization Result

dBuv/m dBuv/m

(GHZ) (GH2) (M) ( ) ( )
221.175 3 90.95 95.76 Horizontal PASS

220-230

222.147 3 91.51 95.76 Vertical PASS

PNO: Fast
Freq Ref Int(S) Gate: OfF
NFE: Adapive IF Gainc Low

Sig Track OF

Ref Lvi Offset 10.00 &8
Ref Level 136.99 dByV

[Start 220,000 GHz

#Video BW 3.0 MHz Stop 231,000 GHz
2Res BW 1.0 MHz 3 s (5000 pts)

Specirum Analyzer 2

Channel Power + R

g Type: Log-Power [1]2 - 4
g Hold>100/100

IF Gain: Low Tng: Free Run

Sig Track OF

Ref Lvl Offset 10.00 dB
Ref Level 136.99 dByV

[Start 220000 GHz
[#Res BW 1.0 MHz

#ideo BW 3.0 MHz

220GHz-230GHz-Horizontal

220GHz-230GHz-Vertical

10.4 Frequency Stability

Voltage Power Temp FL FH Limit Result
(%) (VDC) (°C) (GHz) (GHz) (GHz)

-30 76.080997 77.108000 76-81GHz Pass

-20 76.080999 77.108001 76-81GHz Pass

-10 76.080999 77.108005 76-81GHz Pass

0 76.080995 77.108003 76-81GHz Pass

+10 76.080996 77.108007 76-81GHz Pass

100% 12v +20 76.080998 77.108005 76-81GHz Pass

+30 76.080994 77.108006 76-81GHz Pass

+40 76.080997 77.108010 76-81GHz Pass

+50 76.080997 77.108009 76-81GHz Pass

+60 76.080994 77.108002 76-81GHz Pass

+70 76.080998 77.108000 76-81GHz Pass

115% 13.8V +20 76.080999 77.108005 76-81GHz Pass
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85%

10.2v

+20

76.080997

77.108007

76-81GHz

Pass

- End of the Report -




