Test Result and Measuring equipment for certification

Millimeter-Wave Radar (79 GHz band)

4 |Temperature 1 233°C
Model or type name: MAR110 Test environment |Humidity 524 % Test Method: TELEC-T319(Rev.2.0) FON. 79 GHz. 1 channel
Radio Equipment for test y Engineer: H.G.KIM Reviewer: Y.H.LEE ’ Long l\}lode 0.00203 W
PRl gimber: £ 800828 Date: JAN.20.2021 ~ MAR.2.2021, DEC.01.2021 ~ DEC.03.2021 Test location: HCT
Model and type name Serial number Manufacturer Last Calibrated date Calibration Company Note
Signal Analyzer(FSV40-N) 101068-SZ Rohde&Schwarz 2021-09-15 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Spectrum Analyzer(FSV) 101436 Rohde&Schwarz 2021-03-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Spectrum Analyzer(FSW) 101256 Rohde&Schwarz 2021-11-11 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
DC Power Supply(E3632A) KR75306225 AGILENT Technologies 2021-01-25 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Hybrid Antenna(VULB 9168) 3368 Schwarzbeck 2020-08-19 KTL Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(BBHA 9120D) 9120D-1298 Schwarzbeck 2021-09-15 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(BBHA 9170) BBHA9170124 Schwarzbeck 2021-04-12 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(M19RH) M19RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(M12RH) M12RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
m |[Horn Antenna(MO8RH) MO8RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
2 [Horn Antenna(MO5RH) MO5RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
g- WR-19 HARMONIC MIXER(OML WR19) M19HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
®  [WR-12 HARMONIC MIXER(OML WR12) M12HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
™ [WR-08 HARMONIC MIXER(OML WR08) MO8HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
WR-05 HARMONIC MIXER(OML WRO5) MO5HWD OML INC 2021-11-19 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Power Amplifier(TK-PA1840H) 170011-L TESTEK 2021-11-09 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Power Amplifier(CBLU1183540B-01) 25539 CERNEX 2021-01-06 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Vibration Testing System(G-210N) SG-4788 Shinken Co.,Ltd 2021-03-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Temp & Humidity Chamber(PL-4KP) 14021890 ESPEC 2021-08-11 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Signal Generator(SMF100A) 105078 Rohde&Schwarz 2021-06-08 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S19MS-A) 160516-1 OML INC. 2021-09-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S12MS-A) 160419-1 OML INC. 2021-09-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S08MS-A) 160419-1 OML INC. 2021-09-09 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S05MS-A) 160419-1 OML INC. 2021-09-07 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Voltage Unit Limit DC 10.80 V (low) DC 12.00 V (normal) DC 1320V (high) Note
Test Frequency GHz 79.031 79.031 79.031
Frequency tolerance(OBW lower frequency) GHz 71.0 78.8281 78.8280 78.8280
Frequency tolerance(OBW Upper frequency) GHz 81.0 79.2343 79.2342 79.2341
Occupied bandwidth MHz 4000 406.20 406.13 406.10
Spurious  |(measured frequency) GHz - 26.39 26.39 26.39
m emission spurious domain uw 50 0.1431 0.1435 0.1433
§ Un\n{anlted (measured frequency) GHz - 85.30 85.30 85.30
— -_"{' emission out of-of-band domian uw 100 0.2743 0.2747 0.2746
,% g Antenna power"*'®" w 0.00203 0.0029 0.0029 0.0029
= @ |[deviation % -70
3 Y 416 41.7 416
2 g 50
& g Environmental [-20 C OBW lower frequency GHz 77.0 78.8281 78.8280 78.8280
<:7 test OBW Upper frequency GHz 81.0 79.2277 79.2277 79.2277
@ 60 °C OBW lower frequency GHz 71.0 78.8245 78.8248 78.8247
OBW Upper frequency GHz 81.0 79.2236 79.2235 79.2236
35°C/ OBW lower frequency GHz 77.0 78.8260 78.8258 78.8258
95 % RH. |OBW Upper frequency GHz 81.0 79.2265 79.2261 79.2260
Vibration |OBW lower frequency GHz 77.0 78.8285 78.8284 78.8285
OBW Upper frequency GHz 81.0 79.2267 79.2264 79.2263
Antenna gain dB 40 or less 13.26

Notel. Antenna power(calculrated value) = mesured EIRP value — Antenna gain

Note2. Antenna power Limit = Occupied bandwidth x 5 ¢ W/MHz (406.2 MHz x 5 (¢ W/MHz = 0.00203 W)




Test Result and Measuring equipment for certification

Millimeter-Wave Radar (79 GHz band)

) Temperature : 23.3 °C
Model or type name: MAR110 Test environment Humidity X7 Test Method: TELEC-T319(Rev.2.0) el Al \\er.
Radio Equipment for test . 1 K 0.00331 W
Serial number: ACOLBO0840 Engineer: H.G.KIM ~Reviewer: Y.H.LEE . Mid Mode
Date: JAN.20.2021 MAR.2.2021, DEC.01.2021 DEC.21.2021 Test location: HCT
Model and type name Serial number Manufacturer Last Calibrated date Calibration Company Note
Signal Analyzer(FSV40-N) 101068-SzZ Rohde&Schwarz 2021-09-15 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Spectrum Analyzer(FSV) 101436 Rohde&Schwarz 2021-03-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Spectrum Analyzer(FSW) 101256 Rohde&Schwarz 2021-11-11 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
DC Power Supply(E3632A) KR75306225 AGILENT Technologies 2021-01-25 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Hybrid Antenna(VULB 9168) 3368 Schwarzbeck 2020-08-19 KTL Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(BBHA 9120D) 9120D-1298 Schwarzbeck 2021-09-15 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(BBHA 9170) BBHA9170124 Schwarzbeck 2021-04-12 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(M19RH) M19RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(M12RH) M12RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
m [Homn Antenna(MO8RH) MO8RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
g Horn Antenna(MO5RH) MO5RH-160419-100 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
g' WR-19 HARMONIC MIXER(OML WR19) M19HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
o WR-12 HARMONIC MIXER(OML WR12) M12HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
~  |WR-08 HARMONIC MIXER(OML WR08) MO8HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
WR-05 HARMONIC MIXER(OML WRO05) MO5HWD OML INC 2021-11-19 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Power Amplifier(TK-PA1840H) 170011-L TESTEK 2021-11-09 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Power Amplifier(CBLU1183540B-01) 25539 CERNEX 2021-01-06 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Vibration Testing System(G-210N) SG-4788 Shinken Co.,Ltd 2021-03-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Temp & Humidity Chamber(PL-4KP) 14021890 ESPEC 2021-08-11 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Signal Generator(SMF100A) 105078 Rohde&Schwarz 2021-06-08 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S19MS-A) 160516-1 OML INC. 2021-09-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S12MS-A) 160419-1 OML INC. 2021-09-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S08MS-A) 160419-1 OML INC. 2021-09-09 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(SO5MS-A) 160419-1 OML INC. 2021-09-07 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Voltage Unit Limit DC 10.80 V (low) DC 12.00 V (normal) DC 13.20 V (high) Note
Test Frequency GHz 79.057 79.057 79.057
Frequency tolerance(OBW lower frequency) GHz 77.0 78.7351 78.7351 78.7350
Frequency tolerance(OBW Upper frequency) GHz 81.0 79.3787 79.3789 79.3788
Occupied bandwidth MHz 4000 661.75 662.18 662.02
Spurious (measured frequency) GHz - 26.41 26.42 26.42
a3 emission  |spurious domain UW 50 0.1745 0.1755 0.1750
?T UnV\./an'ted (measured frequency) GHz - 85.27 85.28 85.27
= S emission  lout of-of-band domian uw 100 0.2824 0.2826 0.2811
f_«% g Antenna power"**") w 0.00331 0.0049 0.0049 0.0049
@ S, [deviation . ~70 483 48.3 48.3
2 |2 50
-~ g Environmental |[-20 C OBW lower frequency GHz 77.0 78.7363 78.7367 78.7361
8 test OBW Upper frequency GHz 81.0 79.3952 79.3951 73.3953
@ 60 °C OBW lower frequency GHz 717.0 78.7330 78.7333 78.7330
OBW Upper frequency GHz 81.0 79.3926 79.3925 79.3931
35°C/ OBW lower frequency GHz 77.0 78.7336 78.7334 78.7334
95 % RH. |OBW Upper frequency GHz 81.0 79.3932 79.3935 79.3936
Vibration |OBW lower frequency GHz 717.0 78.7330 78.7331 78.7331
OBW Upper frequency GHz 81.0 79.3940 79.3942 79.3842
Antenna gain dB 40 or less 13.26

Notel. Antenna power(calculrated value) = mesured EIRP value — Antenna gain

Note2. Antenna power Limit = Occupied bandwidth x 5 ¢ W/MHz (662.0 MHz x 5 ¢ W/MHz = 0.00331 W)




Test Result and Measuring equipment for certification

Millimeter-Wave Radar (79 GHz band)

) Temperature : 23.3 °C
Model or type name: MAR110 Test environment Humidity X7 Test Method: TELEC-T319(Rev.2.0) el Al \\er.
Radio Eqipflent for test . Engineer: H.G.KIM Reviewer: Y.H.LEE , High Mode 0.00400 W
Serial number. ACOLBO08T3 Date: JAN.20.2021 ~ MAR.2.2021, DEC.01.2021 ~ DEC.03.2021 Test location: HCT
Model and type name Serial number Manufacturer Last Calibrated date Calibration Company Note
Signal Analyzer(FSV40-N) 101068-SzZ Rohde&Schwarz 2021-09-15 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Spectrum Analyzer(FSV) 101436 Rohde&Schwarz 2021-03-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Spectrum Analyzer(FSW) 101256 Rohde&Schwarz 2021-11-11 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
DC Power Supply(E3632A) KR75306225 AGILENT Technologies 2021-01-25 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Hybrid Antenna(VULB 9168) 3368 Schwarzbeck 2020-08-19 KTL Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(BBHA 9120D) 9120D-1298 Schwarzbeck 2021-09-15 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(BBHA 9170) BBHA9170124 Schwarzbeck 2021-04-12 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(M19RH) M19RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
Horn Antenna(M12RH) M12RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
m [Homn Antenna(MO8RH) MO8RH-160419-1 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
g Horn Antenna(MO5RH) MO5RH-160419-100 OML INC 2020-04-23 OML INC Based on Japanese Radio Law 24-2-4-2-ha
g' WR-19 HARMONIC MIXER(OML WR19) M19HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
o WR-12 HARMONIC MIXER(OML WR12) M12HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
N WR-08 HARMONIC MIXER(OML WRO08) MO8HWD OML INC 2021-11-18 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
WR-05 HARMONIC MIXER(OML WRO05) MO5HWD OML INC 2021-11-19 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Power Amplifier(TK-PA1840H) 170011-L TESTEK 2021-11-09 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Power Amplifier(CBLU1183540B-01) 25539 CERNEX 2021-01-06 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Vibration Testing System(G-210N) SG-4788 Shinken Co.,Ltd 2021-03-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Temp & Humidity Chamber(PL-4KP) 14021890 ESPEC 2021-08-11 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Signal Generator(SMF100A) 105078 Rohde&Schwarz 2021-06-08 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S19MS-A) 160516-1 OML INC. 2021-09-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S12MS-A) 160419-1 OML INC. 2021-09-02 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(S08MS-A) 160419-1 OML INC. 2021-09-09 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Milimeter Wave Source Module(SO5MS-A) 160419-1 OML INC. 2021-09-07 HCT Co., Ltd. Based on Japanese Radio Law 24-2-4-2-ha
Voltage Unit Limit DC 10.80 V (low) DC 12.00 V (normal) DC 13.20 V (high) Note
Test Frequency GHz 79.149 79.149 79.149
Frequency tolerance(OBW lower frequency) GHz 77.0 78.2164 78.2165 78.2166
Frequency tolerance(OBW Upper frequency) GHz 81.0 80.0813 80.0814 80.0814
Occupied bandwidth MHz 4000 1864.90 1864.90 1864.80
Spurious (measured frequency) GHz - 26.66 26.66 26.66
a3 emission  |spurious domain UW 50 0.1888 0.1889 0.1882
?T UnV\./an'ted (measured frequency) GHz - 85.29 85.28 85.27
— ‘-'_{ emission  Jout of-of-band domian uw 100 0.2735 0.2739 0.2938
& | o |Antenna power™V W 0.00400 0.0045 0.0045 0.0045
@ S, [deviation . ~70 13.0 13.0 12.9
2 |2 50
-~ g Environmental |[-20 C OBW lower frequency GHz 77.0 78.2145 78.2148 78.2145
8 test OBW Upper frequency GHz 81.0 80.1213 80.1215 80.1213
® 60 °C OBW lower frequency GHz 717.0 78.2119 78.2118 78.2119
OBW Upper frequency GHz 81.0 80.1215 80.1217 80.1217
35°C/ OBW lower frequency GHz 77.0 78.2131 78.2130 78.2132
95 % RH. |OBW Upper frequency GHz 81.0 80.1239 80.1237 80.1240
Vibration |OBW lower frequency GHz 717.0 78.2133 78.2133 78.2133
OBW Upper frequency GHz 81.0 80.1241 80.2131 80.1233
Antenna gain dB 40 or less 13.26

Notel. Antenna power(calculrated value) = mesured EIRP value — Antenna gain

Note2. Antenna power Limit = Occupied bandwidth x 5 u W/MHz (1864.9 MHz x 5 1 W/MHz = 0.0093 W)
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Normal Voltage_High mode

Spectrum
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MAR110

The Strength of Unwanted Emissions

Normal Voltage_Long mode

Measured frequnecy band Test distance (m) Polarization Measured frequnecy Measured value @
(EUT/antenna) (GHz) (W)

30 Mz ~ 1 GHz 3 Y/H 0.994 0.02573
1 Gz ~ 10 GHz 1 YNV 9.71 0.01259
10 GHz ~ 18 GHz 1 ZN 17.58 0.03899
18 GHz ~ 28 Gz 1 Y/H 26.39 0.14350
28 @z ~ 38 (M 1 Z/H 36.76 0.00803
38 @z ~ 40 GH: 1 Z/H 39.95 0.01203
40 GHz ~ 50 GHz near field - Not detected

50 Gz ~ 60 GHz near field - Not detected

60 GHz ~ 70 GHz near field - Not detected

70 Gz ~ 72.5 Gz near field - Not detected

72.5 Gz ~ 77 GHz 1 X/V 74.27 0.2594

85 GHz ~ 85.5 GHz 1 X/H 85.30 0.2747

85.5 Gz ~ 90 GHz near field - Not detected

90 GHz ~ 100 GHz near field - Not detected

100 Gz ~ 110 Ghz near field - Not detected

Note 1) Measured value is the value that contains the correction factor
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[85.5 Gz ~ 90 GHy
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Ref Level @ RBW
® SWT 1 @ VBW Mode 2 p Count 20/20

Inp: E:x
1 Frequency Sweep e 1P it

M1[1] 858.585840412 fW
89.597160 GHz|

20001 pts 450.0 MHz/

Aborted

[90 Gz ~ 100 GHz]

= - x pectrum Tu X  Spectum 4

Ref Level I = RBW 1N
2 SWT 1s @ VBW 3 Count 20/20
Inp: E
1 Fre . Ma y )
2148175 pW|
90.558220 GHz|

20001 pts 100.0 GHz
Aborted
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[100 GHz ~ 110 GHy

x e ctrum ectry Spectrum 4

@ RBW 1
® SWT 1s @ VBW 3 2 p Count
Inp: Ex
1 Frequency Sweep e 1Pk
M1[1] 20.137175992 pW
109.645770 GHz!

100.0 GHz 20001 pts 110.0 GHz
Aborted




MAR110

The Strength of Unwanted Emissions

Normal Voltage_Mid mode

Measured frequnecy band Test distance (m) Polarization Measured frequnecy Measured value @
(EUT/antenna) (GHz) (W)
30 Mz ~ 1 GHz 3 YNV 0.998 0.02635
1 Gz ~ 10 GHz 1 N 9.85 0.01180
10 GHz ~ 18 GHz 1 ZN 17.84 0.03870
18 Gz ~ 28 GHz 1 Y/H 26.42 0.17550
28 @z ~ 38 (M 1 Y/H 36.93 0.00878
38 @z ~ 40 GH: 1 X/H 39.76 0.01104
40 GHz ~ 50 GHz near field - Not detected
50 Gz ~ 60 GHz near field - Not detected
60 GHz ~ 70 GHz near field - Not detected
70 Gz ~ 72.5 Gz near field - Not detected
72.5 Gz ~ 77 GHz 1 X/V 73.94 0.24583
85 GHz ~ 85.5 GHz 1 ZN 85.28 0.28262
85.5 Gz ~ 90 GHz near field - Not detected
90 GHz ~ 100 GHz near field - Not detected
100 Gz ~ 110 Ghz near field - Not detected

Note 1) Measured value is the value that contains the correction factor
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[30 Mz ~ 1 GHi

Spectrum | :"?

Ref Level 100.00 pW & RBW 100 kHz

j Attt ode SWT 1.1 ms @ VBW 100 kHz Mode Auto FFT
TDF

@ 1Pk View

Mi[1] 26.354116715 nW
998.4720 MHz

10 pii

1w

100 n'W

10 pW

1 pWw

100 fiw

Start 30.0 MHz 20001 pts Stop 1.0 GHz
. L) L

[T GHz ~ 10 GHi]

EEmm o =

Ref Level 100.00 pW & RBW 1 MHz

jo ALt ode SWT 36 ms @& VBW 1 MHz Mode Auto Sweep
TOF

® 1Pk View

M1[1] 11.798939019 nW
9.856260 GHz
10 pW

1w

100 n'W

M1
10 nW

10 pW

1 pW

100 fw

Start 1.0 GHz 18001 pts Stop 10.0 GHz

S0 ) € we

v
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[10 Gz ~ 18 GHi]

§ | Spectrum 2 CX]‘I e
Ref Level 100.00 pW @ RBW 1 MHz
o Att 0de SWT 32ms ® VBW 1MHz Mode Auto Sweep
TOF
@ 1Pk View

Mi[1] 38.699081113 nW
17.849760 GHz

10 pW

1 nW

100 p'W

10 pw

1 pWw

100 fi

Start 10.0 GHz 16001 pts Stop 18.0 GHz
( )i ) e

[18 G ~ 28 Gl]

Spectrum Analyzer 1 2 Spectrum Analyzer 3 Spectrum Analyzer 4
Swept SA 2 Swept SA Swept SA + & L
KEYSIGHT |[nput: RE Input Z: 50 O #Atten: 0 dB PNO: Fast Avg Type: Log-Power 234 Select Marker

( g. DC Corr CComr Preamp: Off Gate: Off Avg|Hold: 20/20 o .

Align: Aulo Freq Ref: Int (S) IF Gain: High Trig: Free Run Marker 1

NFE: Off Sig Track: Off NNNNT
Marker Frequency

1 Spectrum Mkr1 26.428 0 GHz 26.428000000 GHz

Scale/Div 10 dB Ref Level 17.16 yW

Settings

Peak Search

a W —

Pk Search
Next Peak | Config
y

| NextPk Left Marker
I Function

Fi

D s
:|| |

]|| Minimum Peak [ Marker—

Marker Delta
v
Mkr—CF

Mkr—Ref Lvi

#Video BW 1.0 MHz

9 Jan 25, 2021
8:47:52 PM
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[28 G ~ 38 (]

Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 4 + Q

Swept SA Swept SA WELE]

KEYSIGHT Input RF Input 2500 #Atten: 0 dB PNO: Fast Avg Type: Log-Power Select Marker
RL Coupling: DC Corr CCorr Preamp: Off Gate: Off Avg|Hold: 20720 I‘-‘l. i e
>~ Align: Auto Freq Ref: Int (S) IF Gain: Hi Trig: Free Run v VISKEr
NFE: Off Sig Track: Off NNNN
- AP ——— Marker Frequency
1 Spectrum "1 36.932 0 GHz|| 36932000000 GHz

Settings
Scale/Div 10 dB Ref Level 17.16 pW 8.779 nW

Peak Search

Pk Search
Next Peak Config
Next Pk Right Properties
Marker
Next Pk

Minimum Peak
|l PkPkSearch

IR Counter
e

Marker Delta

Marker—

Mkr—CF

Mikr—Ref Lvi

- Continuous Peak
#Video BW 1.0 MHz Stop 38.000 GHz| |Search
#Sweep ~1.00 s (20001 pts)

l, Jan 25, 2021
8:48:27 PM

Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Analyzer 4 " Q
Swept SA
put Z: 50 0 #Atten: 0 dB Avg Type: Log-Power
Coupling: DC CCorr Preamp: Off Avg|Hold: 20/20 R R B
Align: Auto Freq Ref: Int (S) IF Gain: High Trig: Free Run Marker 1
NFE: Off Sig Track: Off

: . e | Marker Frequency "
1 Spectrum Mkr1 39.768 7 GHz|| 39 7esee0667 0z |
Scale/Div 10 dB Ref Level 17.16 yW 11.04 nW

Marker

Peak
Peak Search Search

Pk Search
Next Peak Config

Next Pk Right | Properties
e =]

Next Pk Left Marker
A Function

-

Minimum Peak Marker—s

Pk-Pk Search o
Marker Delta
Mkr—CF

Mkr—Ref Lvi

#Video BW 1.d MHz Stop 40.000 GHz| ! Search
#Sweep 1.00 s (3001 pts)| |
n 25, 2021
:59:20 PM
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[40 Gz ~ 50 GH]

Spectrum x

Ref Level ERTY @ RBW 1]
@ SWT 1s @ VBW 3 & D Count:20/20

Inp L)
1 Frequency Sweep o 1Pk M uto IC
M1[1] 11.331508261 pW
45.872960 GHz|

20001 pts
Aborted

[50 G ~ 60 GH]

Spectrum x m

Ref Level 4 | @ RBW
2 SWT 1s @ VBW Count 20/20
Inp: Ex
1 Frequency Sweep e 1Pk to ID
M1[1] 6.677864518 pW
50.537220 GHz|

20001 pts

Aborted
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[60 Gz ~ 70 GH:]

X  Spectum2

Ref Level ' e RBW 11
Att @ SWT 1 s @ VBW 3 A Count 20/20
1 Frequency Sweep s 1P a
M1[1] 748.868026936 pW
69,958250 GHz

20001 pts
Aborted

[70 Gz ~ 72.5 Glli]

X  Spechum2

Ref Level A4 L = RBW
Att 0 2 SWT 13 @ VBW Count 20/20
1 Frequency Sweep e 1Pk
MI1[1] 1.435616688 nW
72.42630 GHz,

70.0 GHz 1001 pts 250.0 MHz/
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[72.5 Gz ~ 77 GHi

e B X

Ref Level Offset SGL
Count 10/10

NCAN e 1Rm Ma
M1[1]-245.829 373 192 nW
73.940 80 GHz

CF 74.75 GHz 1001 pts - . Span 4.5 GHz

02.12.2021
03:33:50

[85 Gz ~ 85.5 Glli]

Ref Level : 5 SGL
Count 10/10

NCAN @ 1R
282.619426 717 nW
85.281 970 GHz

1001 pts 50.0 MHz/ 85.5 GHz

02.12.2021
06:50:43
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[85.5 Gz ~ 90 GHy

x et X  Spectum3

Ref Level = RBW
® SWT 1 @ VBW Mode 2 p Count 20/20

Inp: Ex
1 Frequency Sweep C
M1[1] 894.959925390 fw
89.879740 GHz|

et et e i e e e

85.5 GHz 20001 pts 450.0 MHz /
Aborted

[90 G ~ 100 GHi]

L u X pectrum o X Spechum4

Ref Level = RBW 1
2 SWT 1s @ VYVBW 3 Count 20/20
Inp F
1 Frequency Sweep o] v uto ID
M1[1] 34.341679692 pW
90.538220 GHz|

90.0 GHz 20001 pts 1.0 GHz/ 100.0 GHz
Aborted
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[100 GHz ~ 110 GHy

x

@ RBW 17
e SWT 1s @ VBW 3
Inp
1 Frequency Sweep

100.0 GHz

20001 pts

x

Spectrum 4

Aborted

Count 20720
U

M1[1] 21.570528148 pW
109.119790 GHz|

110.0 GHz




MAR110

The Strength of Unwanted Emissions

Normal Voltage_High mode

Measured frequnecy band Test distance (m) Polarization Measured frequnecy Measured value @
(EUT/antenna) (GHz) (W)

30 Miz ~ 1 GHz 3 Z/H 0.998 0.03225
1 Gz ~ 10 GHz 1 YNV 9.84 0.01345
10 Gz ~ 18 GHz 1 X/H 17.74 0.03641
18 GHz ~ 28 Gz 1 Y/H 26.66 0.18890
28 @z ~ 38 (M 1 X/H 37.14 0.00871
38 @z ~ 40 GH: 1 Z/H 39.73 0.01451
40 GHz ~ 50 GHz near field - Not detected

50 Gz ~ 60 GHz near field - Not detected

60 GHz ~ 70 GHz near field - Not detected

70 Gz ~ 72.5 Gz near field - Not detected

72.5 Gz ~ 77 GHz 1 X/V 74.27 0.26165

85 GHz ~ 85.5 GHz 1 X/V 85.28 0.27389

85.5 Gz ~ 90 GHz near field - Not detected

90 GHz ~ 100 GHz near field - Not detected

100 Gz ~ 110 Ghz near field - Not detected

Note 1) Measured value is the value that contains the correction factor
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[30 Mz ~ 1 GHi

Spectrum |

Ref Level 100.00 pW

jo Att
TOF

(=

@ RBW 100 kHz

SWT 1.1 ms & YBW 100 kHz Mode Auto FFT

@ 1Pk View

Mi[1]

32.253027015 nW
998.8600 MHz

10 pii

1w

100 n'W

10 pW

1 pWw

100 fw

Start 30.0 MHz

20001 pts

[T GHz ~ 10 GHi]

Spectrum

jo Attt
TDF

Ref Level 100.00 pW

Stop 1.0 GHz

(=

& RBW 1 MHz

SWT 36 ms ® VBW 1 MHz Mode Auto Sweep

® 1Pk View

10 pW

M1[1]

13.450570097 nW
9.849760 GHz

1w

100 n'W

10 pW

1 pW

100 fw

Start 1.0 GHz

18001 pts

Stop 10.0 GHz

r
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[10 Gz ~ 18 GHi]

§ | Spectrum 2 CX]‘I e
Ref Level 100.00 pW @ RBW 1 MHz
o Att 0de SWT 32ms ® VBW 1MHz Mode Auto Sweep
TOF
@ 1Pk View

Mi[1] 36.419201019 nW
17.749770 GHz

10 pW

1w

100 N -

100 pw

10 pW

1 pWw

100 fw

Start 10.0 GHz 16001 pts Stop 18.0 GHz
T b i I

W 4L J

[18 G ~ 28 Gl]

Spectrum Analyzer 1 i Spectrum Analyzer 3 Spectrum Analyzer 4
Swept SA ' Swept SA Swept SA + £ Marker

#Atten: 0 dB PNO: Fast Avg Type: Log-Power [ 1|2 ] Select Marker
Preamp: Off Gate: Off Avg|Hold: 20/20 I'~1. Marker 1
2q Ref: Int (S) IF Gain: High Trig: Free Run EL
NFE: Off Sig Track: Off PPNNNT
Marker Frequency
1 Spectrum Mkr1 26.667 0 GHz 26.667000000 GHz

Scale/Div 10 dB Ref Level 17.16 pW 188.9 nW| pre————— ak |
-0g Peak Search |

B —

Settings

Pk Search
Next Peak | Config

:f

Properties

A
Aarker
NextPiLeft B - ction
h ¢
| vmmmpeak o
I
| Pepcseaen o

Marker Deita

- m

Mkr—CF

-

Start 18.000 GHz #Video BW 1.0 MHz
#Res BW 1.0 MHz

1 | = Jan 25, 2021
= q ™ - ? 4:15:56 PM
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[28 G ~ 38 (]

Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 4

Swept SA Swept SA + & L
KEYSIGHT !nput: RF Input Z: 50 O #Atten: 0 dB PNO: Fast Avg Type: Log-Power 4 Select Marker
RL - Coupling: DC Corr CCorr Preamp: Off Gate: Off Avg|Hold: 20720 .

Align: Auto Freq Ref: Int (S) IF Gain: Hi Trig: Free Run \ Marker 1
NFE: Off Sig Track: Off NNNN
. . Marker Frequency

1 Spectrum 1 37.147 0 GHz|| 57147000000 GHz

Peak Search
Pk Search
Next Pk Right Properties
Marker
Next Pk

Minimum Peak

Scale/Div 10 dB Ref Level 17.16 pW

N Marker—
Il Pk-Pk Search

I8 | Counter

Marker Delta

Mkr—CF

Mikr—Ref Lvl

Continuous Peak
#Video BW 1.0 MHz Stop 38.000 GHz| {Search

e #Sweep ~1.00 s (20001 pts) On
l’ Jan 25, 2021 LV N
s 4:54:03PM

Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Analyzer 4 + Q e

Swept SA
put Z: 50 0 #Atten: 0 dB Avg Type: Log-Power y
Coupling: DC cCorr Preamp: Off Ava[Hold: 20/20 4 | Select Marker
Align: Auto Freq Ref: Int (S) IF Gain: High Trig: Free Run ' Marker 1
NFE: Off Sig Track: Off

. e | Marker Frequency "
ezt Mkr1 39.732 0 GHz|k s 732000000 GHz |
Scale/Div 10 dB Ref Level 17.16 yW 14.51 nW Peak

Peak Search Search

Pk Search
Next Peak Config

Next Pk Right | Properties
e =]
Next Pk Left Marker
Function

-

Minimum Peak Marker—s

Pk-Pk Search o
Marker Delta
Mkr—CF

Mkr—Ref Lvi

#Video BW 1.d MHz Stop 40.000 GHz| ! Search
#Sweep 1.00 s (3001 pts)| |
n 25, 2021
:39:35 PM
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[40 Gz ~ 50 GH]

x

e RBW 1T
e SWT 1s @ VBW 3 - Count 20/20

Inp:
1 Frequency Sweep ® 1Pl to ID
M1[1] 8.624679205 pW
41.352680 GHz|

20001 pts 1.0 GHz/
Aborted

[50 G ~ 60 GH]

Spectrum x m

Ref Level 4 | @ RBW
2 SWT 15 @ VBW Count 20/20
Inp: Ex
1 Frequency Sweep e 1Pk
M1[1] 6.859966920 pW
51.756160 GHz

20001 pts

Aborted
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[60 Gz ~ 70 GH:]

X  Spectum2

Ref Level 4 i = RBW 17
Att 2 SWT 13 @ VBW Count 20/20
1 Frequency Sweep

M1[1] 852.640416254 pW
69.879760 GHz

20001 pts
Aborted

[70 Gz ~ 72.5 Glli]

X  Spechum2

Ref Level 4 L = RBW
Att 2 SWT 15 ® VBW Count 20/2
1 Frequency Sweep e 1F X
MI1[1] 1.308880121 nW
72.46130 GHz

LTI

1001 pts 250.0 MHz/
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[72.5 Gz ~ 77 GHi

fulsview B

Ref Level £ SGL
Count 10/10

TDF
1 Frequency Sweep NCAN o1 :
M1[1]-261.654 630 032 nW
74.273 50 GHz

1001 pts 450.0 MHz/

[85 Gz ~ 85.5 Glli]

==
SGL
Count 10/10

85.289960 GHz

1001 pts 50.0 MHz/ 85.5 GHz

02.12.2021
06:58:09
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[85.5 Gz ~ 90 GHy

EE s

Ref Level 1.0

Count 10/10

CREE g ito IC
M1[1]:996.532 962937 fw|
89.541810 GHz

k4

P NI PN NP PPNt

20001 pts 450.0 MHz /

Aborted

[90 G ~ 100 GHi]

L u x yum yum 3 X Spechum 4

Ref Level = RBW 1
2 SWT 1s @ VBW 3 Count 20/20
Inp F
1 Frequency Sweep e 1Pk [v ito ID
M1[1] 35.069001520 pW
90.538720 GHz

20001 pts 100.0 GHz
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[100 GHz ~ 110 GHy

x

e RBW 17
@ SWT 1s ® VBW 3
Inp:
1 Frequency Sweep

100.0 GHz

20001 pts

x

Spectrum 4

1.0 GHz/

Aborted

M1[1] 22.027137807 pW
109.123790 GHz

110.0 GHz




	MAR110_Telec_RF Testreport_Rev.01
	MAR110_79 GHz band_Plot Report_Rev.01

