TEST REPORT

Report number ;. KR23-SRT0040
Issue date ] 2023.08.09
Applicant ;. THINKWARE CORPORATION

A, 9FL., Samwhan Hipex, 240, Pangyoyeok-ro,
Bundang-gu, Seongnam-si, Gyeonggi-do, South Kore
TEL : +82 2-589-9425

FAX : +82 2-589-9600

Equipment under test (EUT) : THINKWARE DASHCAM

Model name : U3000

Test procedure DRIV ERREEL Y — (24.15GHz2)
FERARERIR ORI EEE S IIAFICRT SR
FE2EFIIEESEDORIZEE
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Date of test 1 2023-07-24 ~ 2023-07-26
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Test results : PASS

The results in this report are applicable only to the equipment tested.
This report shall not be re-produced except in full without the written approval of Eurofins KCTL Co., Ltd.
Eurofins KCTL Co., Ltd. is in compliance with KS Q ISO 17025.
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Approved by;

su Ahn

1/37




1. Summary of Test

1. Purpose of test

Ordinance on Technical Standards Conformity Certification of Specified Radio Equipment
24.15 GHz Band Moving object detection sensor

2. Standards
Certification Ordinance 23 sE AR BIEE2&H1IEERF IZ1BIT2 Eigth, ASH13MIZEZY T 2 EFNE

1) Test Methods
Ministry of Internal Affairs and Communications Notification Article 23 Appendix 22-16

2) Deviation from standards
None

3. List of applied test to the EUT

A :;r:g:i 53 16 Classification of EUT Condition | Result
4 Frequency Tolerance Radiated PASS
4 Occupied Bandwidth Radiated PASS
6 RF Output Power Tolerance Radiated PASS
5 Unwanted (Spurious) Emission Strength Radiated PASS
7 Secondarilly Emitted Radio Wave Strength Radiated N/T

1) Note : If you can not only received in the operational state of the device, and are not tested.

2) Test setup
Table-Top

3) Madification to the EUT by laboratory
None
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1. Test Information

1. Applicant
THINKWARE CORPORATION
A, 9FL., Samwhan Hipex, 240, Pangyoyeok-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, South Korea

2. Equipment under test
THINKWARE DASHCAM

3. Model number
U3000

4. Serial number
N/A

5. Size
(W) 69.8 mm x (D) 98.1 mm x (H) 55.5 mm

6. Terminal limitation
-10°Cto 60°C

7. RF Specification Frequency range
24.05 10 24.25 GHz

8. Number of RF Channels
3Channels

9. Modulation method
Cw

10. Data rate
None

11. Variation of the family model(s)
None
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2. Configuration of equipment

1. Frequency tolerance, Occupied bandwidth, Unwanted(Spurious) Emission Strength, RF Output Power

Spectrum

EUT
Analyzer
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2023-07-24 2023-07-25 2023-07-26
Environment of test room Temperature 23.3 °C 23.5 °C 229 °C
Humidity 50.3 % 49.4 % 55.5 %
Peak Antenna Gain 2.00 dBi
: 0.85 mW
Declaration Output Power 071 Bm
E.LLR.P. 1.29 dBm
Input Power Voltage 12.00 VDC
Tested Circit Insertion Loss 0 dB
ON TIME :
; - fleccorons) -Not applicable-| sec
ransmission
; OFF TIME .
T o L
ime (0.1sec or more) Not applicable sec
Ratio -Not applicable- %
Packet Type (Mode) -Not applicable-| mode

Test category ;

Specified low power radio equipment (Moving body detection sensors)

The reason why
the tests are

performed only at

rated voltage;

The fluctuation of input voltage to the circuit of the radio part of the equipment to be
tested is identified as being less than 1 % when input voltage from an external

supply into the equipment fluctuates +10 %.

Channel Number Ch. 1 2 3 Result Limit Note
Frequency Measurements GHz 24.06 24.15 24.24 - -
Lower 24.0545 24.1443 24.2335 PASS |24.05GHz or more
Normal state GHz
Upper 24.0643 24.1541 242437 PASS [24.25GHz or below
o Lower 24.0546 24.1440 24.2338 PASS |24.05GHz or more
After the vibration test GHz
Upper 24.0638 24,1543 24.2435 PASS |24.25GHz or below
After the test |, o 24.0545 | 241440 | 242334 | PASS [2405GHzor more
Frequenc temperature GHz
y (-10°c)  [Upper 24.0643 24.1540 242437 | PASS [24.25GHz or below
Tolerance
N e test | wer 24.0543 | 241437 | 242335 | PASS [e4.056Hzormore
temperature GHz
(60 °C) Upper 24.0651 24.1544 24.2434 PASS |24.25GHz or below
Afterthe ) o er 24.0553 24.1448 24.2346 | PASS [24.056Hz or more
humidity test GHz
35°C. -95% |Upper 24.0629 24,1534 24.2426 PASS |24.25GHz or below
Occupied Bandwidth MHz 9.801 9.849 10.186 PASS |200MHz or below
RF Output Power mwW 0.845 0.782 0.826 PASS |20mW or below
RF Output Power Tolerance % -0.555 -8.044 -2.819 PASS | +50 to -50%
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uW 0.015 0.013 0.016 PASS |2.5uW or below
30 to 1000MHz
MHz 38.109 38.158 34.925 —
uW 0.008 0.007 0.009 PASS |2.5uW or below
1 to 18GHz
MHz 17278.990 | 16495.200 | 17992.150 -
Unwanted 18 to 23.65GHz uW 0.003 0.003 0.004 PASS |2.5uW or below
(Spurious) MHz 18757.100 | 18836.200 | 19582.000 —_
Emission uw 0.008 0.007 0.005 PASS |2.5uW or below
Strength 24.65GHz to 40GHz
MHz 36086.000 | 36408.000 | 36761.000 —
40GHz to 49GHz uw PASS |2.5uW or below
4 MHz
23.65 to 24.65GHz uw 0.482 0.007 0.234 PASS |2.5uW or below
* MHz 24049.000 | 24011.000 | 24251.000 —
30 to 1000MHz uwW PASS |2.5uW or below
Secondarilly *3 MHz -
Emitted 1to 18GHz uWw PASS [2.5uW or below
ch: io W;ve *3 MHz =
ren
. 18 to 40GHz uWw PASS |2.5uW or below|
(RX Spurious 3 MHz —
Emission) 40 to 49GHz uW PASS |2.5uW or below
*3, %4 MHz

*1: Except to 24.25GHz from 24.05GH 7 .
*2: If not the state of the non-modulated continuous wave in the operational state of the device does not perform the measurement.

*3: If you can not only received in the operational state of the device, and are not tested.

*4: No spurious detected.
*S The test was performed in the Fully-Anechoic Chamber(FAC) to which the substitution method was applied.
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4. Measurement equipment list

USE| Equipment Company Model No. | Serial No. |calibrated by| Cal. Method| Cal. Due|Cal. Date
X Bilog Antenna | ETS.LINDGREN 3143B 00228420 HCT 7\(C)  |Sep.28.2023(Sep.28.2022
X Bilog Antenna Teseq GmbH CBL 6143A 35039 HCT /\(c)  |May.10.2024[May.10.2023
X Horn Antenna ETS.lindgren 3117 161225 HCT Z7\(C)  |May.04.2024(May.04.2023
X Horn Antenna ETS.lindgren 3117 227509 HCT /\(c)  |Sep.20.2023(Sep.20.2022
X Horn Antenna ETS lindgren 3116 00086632 HCT /7\(c)  |Jan.25.2024)Jan.25.2023
X Horn Antenna ETS-lindgren 3116C 251516 HCT /\(c) |Feb.02.2024|Feb.02.2023
X Aftenuator | WeinschelENGINEERING 10 AJ1239 HCT /\(c)  |Apr.25.2024| Apr.25.2023
X__| Broadband Amplifier| SONOMA INSTRUMENT 315 300314 HCT /\(c)  |Jan.19.2024Jan.19.2023
X Amplifier Narda-MITEQ  |wwsssooisonzio| 2265312 HCT 7\(c)  |Feb.03.2024|Feb.03.2023
X |Low Noise Amplifier| L-3 Narda-MITEQ |uuss-so-soo00-335( 2210092 HCT /7\(c)  |Jul.04.2024]Jul.04.2023
X | Signal Generator R&S SMB100A 176206 HCT Z\(c)  |Jan.19.2024Jan.19.2023
X |PXA Signal Analyzer| ~ KEYSIGHT N9040B US55230151 HCT /7\(c)  |Jul.03.2024{Jul.03.2023
X | DC Power Supply AGILENT E3632A [ MY40006352 | ~ HCT /7\(c)  |Apr.25.2024)| Apr.25.2023
X Antenna Mast MATURO EAS15 | 042/8941211 HCT 7\(c) N/A N/A
X Antenna Mast MATURO EAS1.5 | 043/8941211 HCT 7\(C) N/A N/A
X Turn Table MATURO TT0.8PF | 041/8941211 HCT 7\(c) N/A N/A
X | Temp & Humid Chamber| Myeongseong R&P | CTHC-50P-DT| 20150824-1 HCT /\(c)  |Oct.14.2023| Oct.14.2022
X | Vibration Tester gana GNV-500 | EMC-TES079| HCT /7\(c)  [Jul.11.2024]Jul.11.2023
X | UXA Signal Analyzer| ~ KEYSIGHT N9041B MY60100003 | HCT /\(c)  |Jan. 29,2024 Jan. 29, 2023
X | mitimeter Wave Source Modue OML, Inc. S19MS-A 1907251 HCT /\(c) | Oct.26.2023| Oct.26.2022
X Horn Antenna OML, Inc. M19RH 1906211 HCT /\(c)  |Aug.18.2023| Aug.18.2022
X Horn Antenna OML, Inc. M19RH 190621-1 HCT 7\(c) |Oct.28.2023|Oct.28.2022
X Horn Antenna OML, Inc. M19RH 190621-2 HCT /7\(c)  |Aug.18.2023|Aug.18.2022
X Horn Antenna OML, Inc. M19RH 190621-2 HCT /\(c) | Oct.28.2023) Oct.28.2022

Note1: "X" used equipment.

Note2: The validity of measurement equipment is one year from the first day of the following month of the

calibration date.

Note3:

Cal.Method ...

a) : Calibration conducted by the National Institute of Information and Communications Technology ~

Engineering Center, Intertek Japan K.K., Keysight Technologies, Inc~.

NICT~ or a designated calibration agency under Article 102-18 paragraph (1)~ TELECOM

b) : Correction conducted pursuant fo the provisions of Article 135 or Article 144 of the Measurement
Law (Law No. 51 of 1992)~ Japan Calibration Service System~

c) : Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by
the NICT or a designated calibration agency under Article 102-18 paragraph (1)~ TELECOM
Engineering Center, Intertek Japan K.K., Keysight Technologies, Inc~.

d) : Calibration conducted by using other equipment that listed above from a) to c)
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5. Uncertainty

About uncertainty of measured value

Parameter | Uncertainty

Total RF power radiated +2.4dB
Spurious emissions radiated(Below 30MHz) +2.3dB
Spurious emissions radiated(30MHz to 1000MHz) +2 5dB
Spurious emissions radiated(1GHz to 18GHz) +4.7dB
Spurious emissions radiated(Above 18GHz) +4.8dB
Temperature +0.8°C
Humidity +3.3%

Judge Measured value and standard limit value

Standard limit value

|
+Uncertainty | -Uncertainty
Even if it takes uncertainty into consideration, a

Measured value  standard limit value is fulfilled.

Case1

PASS Case?2

Although measured value is in a standard limit value, a
limit value won't be fulfilled if uncertainty is taken into
consideration.

Case3

T

Although measured value exceeds a standard limit
value, a limit value will be fulfilled if uncertainty is taken
into consideration.

|

FAIL

Case4

Even if it takes uncertainty into consideration, a
standard limit value isn't fulfilled.
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6. Photographs
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18GHz ~ 40GHz
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/. Testchart (12 V)

7.1.1 Frequency tolerance / Occupied Bandwidth (Rated voltage)

Ch.Low - 24.06 GHz | [Ch.Middle - 2415 GHZ |

MultiView & Spectrum

X-Vale ¥-Vakue unction e X-Value
14.05872 GHz 16.49 dBm 1 24,1489 GHz

Multiview & Spectrum

* EW 2 M

1 Occupied Bandwidih

X-Value ¥-Vakse
24.13869 GHz 16.80 dBm
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7. Test chart

7.1.2 Frequency Tolerance (After the vibration test)

Ch.Low - 24.06 GHz | [Ch.Middle - 24 .15 GHZ |

MultiView & Spectrum

X-Vale ¥-Value unction e X-Value
14.05852 GHz 16.56 dBm 1 24,1484 GHz

1 Occupied Bandwidth

X-Value ¥-Vakse
24.13859 GHz 17.44 dBm
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7. Test chart

7.1.3 Frequency Tolerance (After the test temperature (-20 °C))

Ch.Low - 24.06 GHz | [Ch.Middle - 24 .15 GHZ |

MultiView & Spectrum

X-Vale ¥-Yalue unction e X-Value
14.05832 GHz 16.62 dbm 1 24,1484 GHz

1 Occupied Bandwidth

X-Value ¥-Vakse
24.13849 GHz 15.46 dém
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7. Test chart

7.1.4 Frequency Tolerance (After the test temperature (60 °C))

Ch.Low - 24.06 GHz | [Ch.Middle - 24 .15 GHZ |

MultiView & Spectrum

X-Vale ¥-Value unction e X-Value
14.05842 GHz 15.88 dbm 1 24,1486 GHz

1 Occupied Bandwidth

X-Value ¥-Vakse
24.13869 GHz 17.30 dBm

14/37



7. Test chart
7.1.5 Frequency Tolerance (After the humidity test (95%))

Ch.Low - 24.06 GHz | [Ch.Middle - 24 .15 GHZ |

MultiView & Spectrum

X-Value ¥-Vakue unction e ¥- Ve
14.05862 GHz 18.06 d8m 1 24,149 GHz

1 Occupied Bandwidth

X-Value ¥-Vakse
24.13849 GHz 16.67 dBm
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7. Test chart

7.2 Unwanted(Spurious) emission strength

Ch.Low : 24.06 GHz
30-1000MHz 1-18GHz |

|BAGT

" iy 5 &
] R Rl !
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KEYSIGHT

re] Freq Rt b 5)
NFE Adigt

Start 24,650 GHe
JaRies BV 1.0 e
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#Vides BW 1.0 Wz
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40-49 GHz *No spurious detected.

o
KEVSIGHT st 1
[FElra

1048

K
A
i e s o A

R T s

¥idec BW 1.0 Mz

*NTNV Substitution Data

SA Rx Factor [dB] SG Subs Ant. | EYT - .
HV Frequency Readin i Readin Cable loss Gain Ant. Result Limit Margin
[MHZ] g Amplifier |RX Cable|rx Antenna g [dB] . Gain [lJW] [IJW] [IJW]
[dBm] [dB] | Loss[dB]|FactorB]] [dBm] [dBi] (dBi]

V 38.109 -49.70 3221 | 0.72 | 19.06 -35.17 1.02 -10.11 2.00 | 0.014791 2.500 2.485
\ 17278.990| -57.80 59.63 | 11.39 | 41.14 -44.31 18.99 14.20 2.00 | 0.007762 2.500 2.492
Vv 18757.100| -56.70 58.28 | 13.72 | 44.36 -43.86 19.98 11.24 2.00 | 0.003467 2.500 2.497
V 24049.000| -40.27 56.93 | 14.85| 45.65 -21.04 22.58 12.45 2.00 | 0.481948 2.500 2.018
\ 36086.000| -58.58 58.79 | 17.10 | 47.00 -35.67 26.22 12.99 2.00 | 0.008128 2.500 2.492
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Ch.Middle : 24.15 GHz )
30-1000MHz 1-18GHz |
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40-49 GHz *No spurious detected.

o
KEVSIGHT st 1
[FElra

1048

¥idec BW 1.0 Mz

*NTNV Substitution Data

SA Rx Factor [dB] SG Subs Ant. | EYT - .
HV Frequency Readin i Readin Cable loss Gain Ant. Result Limit Margin
[MHZ] g Amplifier |RX Cable|rx Antenna g [dB] . Gain [lJW] [IJW] [IJW]
[dBm] [dB] | Loss[dB]|FactorB]] [dBm] [dBi] (dBi]

V 38.158 -50.10 3221 | 0.72 | 19.04 -35.71 1.02 -10.07 2.00 | 0.013183 2.500 2.487
H 16495.200| -58.10 59.30 | 11.57 | 42.09 -44.75 18.46 13.51 2.00 | 0.006761 2.500 2.493
Vv 18836.200| -57.15 58.36 | 13.62 | 44.40 -44 .38 20.00 11.16 2.00 | 0.003006 2.500 2.497
V 24011.000| -58.72 56.95 | 14.90 | 45.69 -39.47 22.58 12.41 2.00 | 0.006855 2.500 2.493
\ 36408.000| -58.45 58.93 | 16.31 | 46.99 -35.84 26.83 12.97 2.00 | 0.006761 2.500 2.493
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Ch.High : 24.24 GHz

30-1000MHZ

1-18GHz
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40-49 GHz *No spurious detected.

[

Ref Lavsi 4400 i

Nt ANy Ay | P e P s N e

¥idec BW 1.0 Mz

:. ey 7 NN

*NTNV Substitution Data

SA Rx Factor [dB] SG Subs Ant. | EYT - .
HV Frequency Readin i Readin Cable loss Gain Ant. Result Limit Margin
[MHZ] g Amplifier |RX Cable|rx Antenna g [dB] . Gain [lJW] [IJW] [IJW]
[dBm] [dB] | Loss[dB]|FactoriaB]| [dBm] [dBi] (dBi]

V 34.925 -53.20 3221 | 0.66 | 20.63 -32.33 1.03 -12.54 2.00 | 0.016218 2.500 2.484
H 17992.150| -57.50 59.20 | 11.97 | 42.18 -43.02 19.68 14.10 2.00 | 0.008710 2.500 2.491
Vv 19582.000| -56.64 58.24 | 13.48 | 44.58 -42.28 21.15 11.28 2.00 | 0.003846 2.500 2.496
V 24251.000] -43.39 56.83 | 15.14 | 45.60 -23.91 22.80 12.40 2.00 | 0.233884 2.500 2.266
\ 36761.000] -58.91 58.67 | 16.57 | 46.78 -35.49 28.32 13.12 2.00 | 0.005383 2.500 2.495
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7. Test chart

7.3 RF output power tolerance

Ch.Low : 24.06 GHz Ch.Middle : 24.15 GHz

RN ccum vty 2
Ay

KEYSIGHT
(Fo R

Ch.Low :24.06 GHz |

SA Rx Factor [dB] 56 Subs Ant. | EUT Ant.
Frequency . : . Cable loss . ) Result
HV |z | Reading | Amplifier | RX Cable [ RX Antenna | Reading | ™00 Gain Gain W]
[dBm] [dB] Loss [dB] | Factor [dB] [dBm] [dBi] [dBi]
v |24058.400] -7.83 56.93 14.83 4564 11.38 22.57 12.46 2.00 | 0.84527885

Ch.Middle : 24.15 GHz |

SA Rx Factor [dB] SG Subs Ant. | EUT Ant.
Frequency . . Cable loss y : Result
HV [MHz] Reading | Amplifier | RX Cable | RX Antenna | Reading [dB] Gain Gain [MW]
[dBm] [dB] Loss [dB] | Factor [dB] [dBm] [dBi] [dBi]
\ 24148.300 -8.21 56.88 14.99 45.60 11.05 22.62 12.50 2.00 0.7816278

Ch.High : 24.24 GHz |

SA Rx Factor [dB] SG Subs Ant. | EUT Ant.
Frequency : - : Cable loss . : Result
HV [MHz] Reading | Amplifier | RX Cable | RX Antenna | Reading (dB] Gain Gain [mwW]
[dBm] [dB] Loss [dB] | Factor [dB] [dBm] [dBi] [dBi]
\ 24238.500 -8.01 56.84 15.16 45.60 11.52 22.77 12.42 2.00 0.82603795
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2023-07-24 2023-07-25 2023-07-26
Environment of test room Temperature 23.3 °C 23.5 °C 229 °C
Humidity 50.3 % 49.4 % 55.5 %
Peak Antenna Gain 2.00 dBi
: 0.85 mW
Declaration Output Power 071 Bm
E.LLR.P. 1.29 dBm
Input Power Voltage 24.00 VDC
Tested Circit Insertion Loss 0 dB
ON TIME :
; - fleccorons) -Not applicable-| sec
ransmission
; OFF TIME .
T o L
ime (0.1sec or more) Not applicable sec
Ratio -Not applicable- %
Packet Type (Mode) -Not applicable-| mode

Test category ;

Specified low power radio equipment (Moving body detection sensors)

The reason why
the tests are

performed only at

rated voltage;

The fluctuation of input voltage to the circuit of the radio part of the equipment to be
tested is identified as being less than 1 % when input voltage from an external

supply into the equipment fluctuates +10 %.

Channel Number Ch. 1 2 3 Result Limit Note
Frequency Measurements GHz 24.06 24.15 24.24 - -
Lower 24.0553 24.1443 24.2332 PASS |24.05GHz or more
Normal state GHz
Upper 24.0631 24,1543 24.2438 PASS [24.25GHz or below
o Lower 24.0547 24.1440 24.2337 PASS |24.05GHz or more
After the vibration test GHz
Upper 24.0639 24.1541 24.2433 PASS |24.25GHz or below
After the test ) . ver 240543 | 241439 | 242331 | PASS |e405GHzormore
Frequenc temperature GHz
y (-10 °C) Upper 24.0644 24.1541 24.2438 PASS |24.25GHz or below
Tolerance
N e test | wer 24.0540 | 241435 | 242334 | PASS [o4.056Hzormore
temperature GHz
(60 °C) Upper 24.0653 24,1545 24.2435 PASS |24.25GHz or below
Afterthe ) o er 24.0551 24.1443 24.2341 | PASS [24.056Hz or more
humidity test GHz
35°C. -95% |Upper 24.0636 24,1537 24.2429 PASS |24.25GHz or below
Occupied Bandwidth MHz e, { T© 9.991 10.561 PASS |200MHz or below
RF Output Power mwW 0.798 0.771 0.794 PASS |20mW or below
RF Output Power Tolerance % -6.118 -9.305 -6.550 PASS | +50 to -50%
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uw 0.013 0.017 0.016 PASS |2.5uW or below
30 to 1000MHz
MHz 37.512 37.512 37.810 —
uW 0.007 0.008 0.008 PASS |2.5uW or below
1 to 18GHz
MHz 17100.260 | 17309.500 | 17108.110 -
Unwanted 18 to0 23.65GHz uW 0.003 0.003 0.003 PASS |2.5uW or below
(Spurious) MHz 18892.700 | 18824.900 | 18875.750 —
Emission uw 0.014 0.007 0.012 PASS |2.5uW or below
Strength 24.65GHz to 40GHz
MHz 35380.000 | 36792.000 | 35288.000 —
40GHz to 49GHz uw PASS |2.5uW or below
“4 MHz ——
23.65 to 24.65GHz uw 0.409 0.007 0.209 PASS |2.5uW or below
* MHz 24049.000 | 24479.000 | 24251.000 —
30 to 1000MHz uwW PASS |2.5uW or below
Secondarilly *3 MHz —
Emitted 1to 18GHz uW PASS |2.5uW or below
ch: io W;ve *3 MHz =
ren
. 18 to 40GHz uWw PASS |2.5uW or below|
(RX Spurious '3 MHz e
Emission) 40 to 49GHz uw PASS |2.5uW or below
*3, %4 MHz

*1: Except to 24.25GHz from 24.05GH z .
*2: If not the state of the non-modulated continuous wave in the operational state of the device does not perform the measurement.

*3: If you can not only received in the operational state of the device, and are not tested.

*4: No spurious detected.
*S The test was performed in the Fully-Anechoic Chamber(FAC) to which the substitution method was applied.
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/. Test chart (24 V)

7.4.1 Frequency tolerance / Occupied Bandwidth (Rated voltage)

Ch.Low - 24.06 GHz | [Ch.Middle - 24 .15 GHZ |

X-Value ¥-Yakue
24,1489 GHz 16.02 dém

X-Value V-Vakse
24.13849 GHz 16.65 dBm
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7. Test chart

7.4.2 Frequency Tolerance (After the vibration test)

Ch.Low - 24.06 GHz | [Ch.Middle - 24 .15 GHZ |

MultiView & Spectrum

X-Vale ¥-Vakue unction e X-Value
14.05842 GHz 16.59 dBm 1 24,1486 GHz

1 Occupied Bandwidih

X-Value ¥-Vakse
24.13849 GHz 17.77 dBm
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7. Test chart

7.4.3 Frequency Tolerance (After the test temperature (-20 °C))

Ch.Low - 24.06 GHz | [Ch.Middle - 2415 GHZ |

MultiView = Spectrum

X-Value ¥-Vahe o e X-Value ¥-Value
24,05832 GHz 16.22 dBm Mi 24,1485 GHz 16.35 dBm

X-Volue ¥-Vahie
14.23849 GHz 15.32 dBbm
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7. Test chart

7.4.4 Frequency Tolerance (After the test temperature (60 °C))

Ch.Low - 24.06 GHz | [Ch.Middle - 24 .15 GHZ |

MultiView & Spectrum

X-Vale ¥-Yalue unction e X-Value
14.05852 GHz 15.78 dbm 1 24,1486 GHz

1 Occupied Bandwidih

X-Value ¥-Vakse
24.13859 GHz 17.05 dBm
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7. Test chart
7.4.5 Frequency Tolerance (After the humidity test (95%))

Ch.Low - 24.06 GHz | [Ch.Middle - 24 .15 GHZ |

MultiView & Spectrum

X-Value ¥-Value unction e X-Value ¥-Yashue
14.05862 GHz 16.01 dbm . 1 24,1486 GHz 15.96 dém

1 Occupied Bandwidth

X-Value ¥-Vakse
24.13849 GHz 16.29 dBm
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7. Test chart

7.5 Unwanted(Spurious) emission strength

Ch.Low : 24.06 GHz
30-1000MHz 1-18GHz |

|BAGT

THLCCO

Froq Rt #2.3)
WFE Adigte

4

4

T T
4 T R Mot

Start 24,650 GHe
JaRies BV 1.0 e

CRIERER

#Vides BW 1.0 Wz

30/37



40-49 GHz *No spurious detected.

[GEL

[relia

1048

Aoy e

b, i gl g

¥idec BW 1.0 Mz

*NTNV Substitution Data

SA Rx Factor [dB] SG Subs Ant. | EYT - .
HV Frequency Readin i Readin Cable loss Gain Ant. Result Limit Margin
[MHZ] g Amplifier |RX Cable|rx Antenna g [dB] . Gain [lJW] [IJW] [IJW]
[dBm] [dB] | Loss[dB]|FactoraB]| [dBm] [dBi] (dBi]

V 37.512 -51.10 3221 | 0.67 | 20.10 -33.95 1.03 -11.72 2.00 | 0.013490 2.500 2.487
\ 17100.260| -58.60 59.51 | 11.52 | 41.60 -44 27 18.93 13.90 2.00 | 0.007413 2.500 2.493
Vv 18892.700| -57.08 58.41 | 13.67 | 44.40 -44 .40 19.97 11.11 2.00 | 0.002979 2.500 2.497
V 24049.000| -40.98 56.93 | 14.85| 45.65 -21.75 22.58 12.45 2.00 | 0.409261 2.500 2.091
\ 35380.000| -58.36 58.51 | 17.08 | 47.22 -33.69 26.13 13.36 2.00 | 0.014256 2.500 2.486
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Ch.Middle : 24.15 GHz )
30-1000MHz 1-18GHz |

[aBlmW kel
il

Agieit s
Tog Fres R

Nt P Fight

[

1

s

e e bl bt o et b il

Start 24,680 GHe Stop 0,000 GHy
Sweep ~284 ms, (1001 pis)

v
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40-49 GHz *No spurious detected.

[

s L Tk ol e i

AL BT TR

¥idec BW 1.0 Mz

*NTNV Substitution Data

SA Rx Factor [dB] SG Subs Ant. | EYT - .
HV Frequency Readin i Readin Cable loss Gain Ant. Result Limit Margin
[MHZ] g Amplifier |RX Cable|rx Antenna g [dB] . Gain [lJW] [IJW] [IJW]
[dBm] [dB] | Loss[dB]|FactoraB]] [dBm] [dBi] (dBi]

V 37.512 -50.00 32.21 | 0.67 | 20.10 -32.85 1.03 -11.72 2.00 | 0.017378 2.500 2.483
\ 17309.500| -57.60 59.65| 11.45| 41.08 -44.05 18.95 14.20 2.00 | 0.008318 2.500 2.492
Vv 18824.900| -57.34 58.35| 13.61 | 44.40 -44 .55 20.01 11.18 2.00 | 0.002897 2.500 2.497
V 24479.000| -58.74 56.71 | 15.47 | 45.52 -38.85 22.99 12.38 2.00 | 0.007145 2.500 2.493
\ 36792.000| -58.30 58.63 | 16.62 | 46.72 -33.97 28.76 13.18 2.00 | 0.006998 2.500 2.493
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Ch.High : 24.24 GHz

30-1000MHZ

1-18GHz |

[aBlmW kel
il

-0

Freq

i s S E NPT RTTP
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40-49 GHz *No spurious detected.

o
[GETL

(rs]

sA
KEYSIGHT '

S T

Ref Lavsi 4400 i

ERSTUN g

¥idec BW 1.0 Mz

*NTNV Substitution Data

SA Rx Factor [dB] SG Subs Ant. | EYT - .
HV Frequency Readin i Readin Cable loss Gain Ant. Result Limit Margin
[MHZ] g Amplifier |RX Cable|rx Antenna g [dB] . Gain [lJW] [IJW] [IJW]
[dBm] [dB] | Loss[dB]|FactoraB]] [dBm] [dBi] (dBi]

V 37.810 -49.90 3221 | 0.71 | 19.21 -34.61 1.02 -10.37 2.00 | 0.015849 2.500 2.484
H 17108.110| -58.30 59.51] 11.50 | 42.18 -44 .07 18.95 13.92 2.00 | 0.007762 2.500 2.492
Vv 18875.750| -57.45 58.39 | 13.66 | 44.40 -44.10 19.98 11.12 2.00 | 0.003192 2.500 2.497
V 24251.000] -43.88 56.83 | 15.14 | 45.60 -24.40 22.80 12.40 2.00 | 0.208930 2.500 2.291
\ 35288.000| -58.48 58.48 | 16.99 | 47.30 -34.45 26.12 13.20 2.00 | 0.011561 2.500 2.488
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7. Test chart

7.6 RF output power tolerance

Ch.Middle : 24.15 GHz

KEYSIGHT |
(=

Ch.Low:24.06 GHz |

SA Rx Factor [dB] SG Subs Ant. | EUT Ant.
Frequency . : . Cable loss . ) Result
HV [MHZ] Reading | Amplifier | RX Cable | RX Antenna | Reading [dB] Gain Gain (mW]
[dBm] [dB] Loss [dB] | Factor [dB] [dBm] [dBi] [dBi]
\ 24058.300 -8.08 56.93 14.83 45.64 11.13 22.57 12.46 2.00 0.797994687

Ch.Middle : 24.15 GHz |

SA Rx Factor [dB] SG Subs Ant. | EUT Ant.
Frequency . . Cable loss \ : Result
HV [MHz] Reading | Amplifier | RX Cable | RX Antenna | Reading [dB] Gain Gain [MW]
[dBm] [dB] Loss [dB] | Factor [dB] [dBm] [dBi] [dBi]
\ 24148.500 -8.27 56.88 14.99 45.60 10.99 22.62 12.50 2.00 0.770903469

Ch.High : 24.24 GHz |

SA Rx Factor [dB] SG Subs Ant. | EUT Ant.
Frequency : - : Cable loss . : Result
HV [MHz] Reading | Amplifier | RX Cable | RX Antenna | Reading [dB) Gain Gain (mW]
[dBm] [dB] Loss [dB] | Factor [dB] [dBm] [dBi] [dBi]
V 24238.800 -8.18 56.84 15.16 45.60 11.35 22.77 12.42 2.00 0.794328235
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8. Laboratory description

1. Location

Name: Eurofins KCTL Co., Ltd

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Telephone Number: +82 31 285 0894

Facsimile Number: +82 505 299 8311

2. Accreditation and Registration

1) FCC
Site Designation No.: KR0040
Site Registration No.: 687132

2) Vel
Registration No.: R-20080, G-20078, C-20059, T20056

3) Industry Canada
Registration No.: 8035A
Test Site No.: 8035A-2

4) KOLAS
Registration No.: KT231

37/37



