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Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 6, 2020
Temperature / Humidity 23 deg. C/ 56 % RH
Engineer Yuichiro Yamazaki
Mode Tx FCM 1 Low
Test Condition Measured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg C] vl [GHz] [GHz]
60 12.0 76.132 76.517|Customer requested temp erature
50 12.0 76.133 76.517
40 12.0 76.132 76.517
30 12.0 76.133 76.517
20 12.0 76.133 76.517
20 10.2 76.133 76.518]85 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.133 76.517|115 % of the maximum operating voltage, DC 12 V * 1.15
10 12.0 76.134 76.517
0 12.0 76.134 76.517
-10 12.0 76.134 76.517
-20 12.0 76.134 76.517
-30 12.0 76.134 76.516

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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Frequency Stability

60 deg. C,DC 12.0 V 50 deg. C,DC 12.0 V
= Agilent R T = Agilent R T
Mkrl 76.350 & GHz Mkrl 76.270 @ GHz
Ref @ dBm Atten 10 dB -16.69 dBm | Ref @ dBm Atten 10 dB =15.39 dBm
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dBm dBm
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Center 76,300 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76,300 @ GHz Freq Offset 73.8 GHz Span 1 GHz
*Res BH S MHz *VEH 58 MHz *Sweep 75 5 (1201 pts) | wRes BN S MHz *VEH 58 MHz *Sweep 75 s (1201 pts)
Marker  Trace Type X Axie Amplitude Marker  Trace Type X Axie fimplitude
1 [&4] Frag 76.350 8 GHz -16.69 dBm 1 [&4] Frag 76270 8 GHz -15.38 dBm
2 [¢5) Frag 76,131 7 GHz -41.85 dBm 2 [¢5) Frag 76.133 3 GHz -3B.72 dBm
3 [64) Frag 7E.516 7 GHz =46.64 dBm 3 [64) Frag 7E.516 7 GHz =47.88 dBwm
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
= Agilent R T = Agilent R T
Mkrl 76.185 & GHz Mkrl 76.307 S GHz
Ref @ dBm Atten 10 dB -13.53 dBm | Ref @ dBm Atten 10 dB =11.88 dBm
wPeak N wPeak "
Log — Log -
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Center 76,300 8 GHz Freq Offset 73.8 GHz Span 1 GHz Center 76,300 8 GHz Freq Offset 73.8 GHz Span 1 GHz
sRes BH 5 MHz SVEH 58 MHz *Sweep 75 s (1201 pts) *Res BH 5 MHz SVEH 58 MHz *Sweep 75 s (1201 pts)
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type ¥ Axis Anplitude
1 [64] Frag 76.185 8 GHz -13.53 dBm 1 [64] Frag 76.387 5 GHz =11.88 dBm
2 [64] Frag 76.131 7 GHz -46.37 dBm 2 [64] Frag 76.132 5 GHz =35.38 dBm
3 (64} Frag 7E.516 7 GHz -44.81 dEm 3 (64} Frag 7E.516 7 GHz -d42.1F dBm
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V
i Agilent R T o Agilent R T
Mkrl 76.299 2 GHz Mkrl 76.289 2 GHz
Ref @ dBm Atten 18 dB -8.77 dBm Ref @ dBm Atten 10 dB -8.79 dBm
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Center 76.300 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.300 @ GHz Fren Offset 73.8 GHz Span 1 GHz
*Res BH 5§ MHz *YEH 58 MHz *Sweep 75 s (1201 pts) #Res BH 5 MHz #VBW 50 MHz #Sweep 75 s (1201 pts)
Marker Trace Type X Axis fmplitude Marker Trace Type X Axis Amplitude
1 a Frag 76.299 2 GHz -8.77 dEm 1 1) Frag 76.209 2 GHz -8.79 dEn
2 [64] Frag 76.133 3 GHz -20,92 dBm 2 (&3] Freq 76,133 3 GHz -32.83 dEm
3 (64} Frag 7E.517 5 GHz -36.78 dBm 3 [&5] Freq 76.516 7 GHz -34.29 dBn

UL Japan, Inc.
Ise EMC Lab.
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Frequency Stability

20 deg. C,DC 13.8V 10 deg. C,DC 12.0 V
= Agilent R T = Agilent R T
Mkrl 76.299 2 GHz Mkrl 76.495 @ GHz
Ref @ dBm Atten 10 dB -8.68 dBm | Ref 8 dBm Atten 10 dB -8.93 dBm
*Peak *Peak L
Log ————— Log S e — e =2
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dBm dBm
LgAv Lgfiv
Ml 52| Ml 52|
Center 76,300 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76,300 @ GHz Freq Offset 73.8 GHz Span 1 GHz
sRes BH S MHz VB 58 MHz *Sweep 75 5 (1201 pts) | wRes BN S MHz *UBH 58 MHz sSweep 75 5 (1201 pts)
Marker Trace Type X Axie Amplitude Marker Trace Type X Axie Amplitude
1 )y Frag 76.299 2 GHz -8.68 dBn 1 )y Frag 76.495 § GHz -§.93 dBn
2 [e%] Frag 76.133 3 GHz -31.47 dBm 2 [e%] Frag 76.134 2 GHz -41.11 dBm
3 a Frag 76.516 7 GHz -36.17 dBm 3 a Frag 76.516 7 GHz -33.05 dBm
0 deg. C,DC 12.0 V -10 deg. C, DC 12.0 V
Agilent R T - Agilent R T
Mkrl 76.580 8 GHz Mkrl 76.240 @ GHz
Ref 8 dBm Atten 10 dB -8.22 dBm Ref @ dBm Atten 10 dB -7.72 dBm
#Peak #Peak °
Log Log 1 I
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Center 76.300 § GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.380 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH S MHz #UBH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 5 MHz #VBH 50 MHz #Sweep 75 s (1201 prs)
Marker  Trace Type A fxis finplitude Marker  Trace Type ¥ Ais Auplitude
1 &b Freq 76.580 8 GHz -8.22 dBn 1 a1y Freq 76.248 8 GHz -7.72 dBn
2 1y Freq 76.134 2 BHz -28.48 dBm 2 1y Fraq 76.134 2 GHz -36.31 dBu
3 1y Freq 76.516 7 GHz -30.12 dEm 3 [H] Freq 76.516 7 GHz -38.27 dBn
-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V
Agilent R T o Agilent R T
Mkrl 76.584 2 GHz Mkrl 76.565 B GHz
Ref 8 dBm Atten 10 dB -6.64 dBm Ref @ dBm Atten 19 dB -6.45 dBm
#Peak b #Peak 5>
Log = o Log 3
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Center 76.300 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.300 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH S MHz #UBH 58 MHz #Sweep 75 5 (1201 pts) #Res BH 5 MHz #VBH 50 MHz #Sweep 75 s (1201 prs)
Marker Trace Type X Axis Anplitude Marker Trace Type X Axis Anplitude
1 1y Freq 76.584 2 BHz -6.54 dBu 1 1) Freq 76.585 B GHz -6.45 dBn
z <8} Freq 76.134 2 BHz -33.85 dBm H @ Freq 76.134 2 GHz -32.91 dBn
3 [eb} Freq 76.516 7 GHz -30.89 dBm 3 1) Freq 76.515 8 GHz -29.81 dén
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Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 6, 2020
Temperature / Humidity 23 deg. C/ 56 % RH
Engineer Yuichiro Yamazaki
Mode Tx FCM 1 Mid
Test Condition Measured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg C] vl [GHz] [GHz]
60 12.0 76.332 76.717|Customer requested temp erature
50 12.0 76.332 76.717
40 12.0 76.333 76.717
30 12.0 76.333 76.718
20 12.0 76.333 76.718
20 10.2 76.332 76.719]85 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.333 76.718|115 % of the maximum operating voltage, DC 12 V * 1.15
10 12.0 76.333 76.718
0 12.0 76.334 76.718
-10 12.0 76.334 76.718
-20 12.0 76.334 76.718
-30 12.0 76.335 76.717

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Frequency Stability

60 deg. C, DC 12.0V

50 deg. C, DC 12.0V
R

= Agilent R T = Agilent T
Mkrl 76.352 5 GHz Mkrl 76.353 3 GHz
Ref @ dBm Atten 10 dB =17.27 dBm | Ref @ dBm Atten 10 dB =15.58 dBm
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Log 1 Log -
18 . 10 T .
dB/ " dB/ -
L 4 ! L ! 4
2 ° 1 - — &
o
1] . — P 1] W T [SPISSORS: TSP, SN
373 [Fr———— — BT i
dBm dBm
LgAv Lgfiv
Ml 52| 1 Ml 52| 1 _
Center 76,500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76,500 @ GHz Freq Offset 73.8 GHz Span 1 GHz
*Res BH S MHz *VEH 58 MHz *Sweep 75 5 (1201 pts) | wRes BN S MHz *VEH 58 MHz *Sweep 75 s (1201 pts)
Marker  Trace Type X Axie Amplitude Marker  Trace Type X Axie Amplitude
1 )y Frag 76.352 § BHz -17.27 dBn 1 )y Frag 76.353 3 BHz -15.58 dBn
2 [e%] Frag 76.331 7 GHz -42.96 dBm 2 [e%] Frag 76.331 7 GHz -40.08 dBm
3 a Frag 76.716 7 GHz -37.55 dBm 3 a Frag 76.716 7 GHz -38.17 dBm
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
= Agilent R T = Agilent R T
Mikrl 76.355 & GHz Mikrl 76.655 & GHz
Ref @ dBm Atten 10 dB -13.73 dBm | Ref @ dBm Atten 10 dB -12.47 dBm
*Feak R *Feak N
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Center 76,500 8 GHz Freq Offset 73.8 GHz Span 1 GHz Center 76,500 8 GHz Freq Offset 73.8 GHz Span 1 GHz
sRes BH 5 MHz SVEH 58 MHz *Sweep 75 s (1201 pts) sRes BH 5 MHz SVEH 58 MHz *Sweep 75 s (1201 pts)
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type ¥ Axis Anplitude
1 ) Frag 76.355 8 GHz -13.73 dBm 1 ) Freg 76.655 8 GHz -12.47 dBm
2 oy Fraq 76.332 5 GHz -34.01 dBm 2 oy Fraq 76.332 5 GHz -35.39 dBm
3 ¢4 Frag 76.716 7 GHz -36.30 dBn 3 ¢4 Frag 76.717 5 GHz -41.68 dBn
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V
o Agilent R T - Agilent R T
Mkrl 76.784 2 GHz Mkrl 76.483 3 GHz
Ref @ dBm Atten 18 dB -9.18 dBm Ref @ dBm Atten 16 dB -8.54 dBm
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Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.580 @ GHz Freq Offset /3.8 GHz Span 1 GHz
#Res BH 5 MHz sUEH 58 MHz *Sweep 75 s (1201 pts) #Res BH S MHz #VBH 50 MHz #Sweep 75 s (1201 pts)
Marker  Trace Type ¥ Axis nplitude Marker  Trace Type ¥ Axis Auplitude
1 a Frag 76.704 2 GHz -9.18 dEm 1 L Frag 76.493 3 GHz -8.54 dBn
2 oy Fraq 76.332 5 GHz -39.73 dBm 2 6] Fraq 76.331 7 GHz -33.81 dBu
3 [Es] Fraq 76.718 3 GHz -38.36 dBn 3 ] Freq 76.719 2 GHz -34.21 dBn

Facsimile

UL Japan, Inc.

Ise EMC Lab.
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Frequency Stability

20 deg. C, DC 13.8V 10 deg. C, DC 12.0V

= Agilent R T = Agilent R T
Mkrl 76.785 @ GHz Mkrl 76.668 3 GHz
Ref @ dBm Atten 10 dB =9.19 dBm | Ref 8 dBm Atten 10 dB -9.25 dBm
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Center 76,500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76,500 @ GHz Freq Offset 73.8 GHz Span 1 GHz
*Res BH S MHz *VEH 58 MHz *Sweep 75 5 (1201 pts) | wRes BN S MHz *VEH 58 MHz sSweep 75 5 (1201 pts)
Marker Trace Type X Axie Amplitude Marker Trace Type X Axie fisplitude
1 {13 Frag 7E.705 8 GHz -9.19 dBm 1 {13 Frag 7E.E6E 3 GHz -4,25 dEm
2 [¢5) Frag 76.333 3 GHz -32.81 dBm 2 [¢5) Frag 76.333 3 GHz -34.62 dBm
3 [64) Frag 7E.717 5 GHz -36.92 dBm 3 1 Frag 7E.717 5 GHz =33.46 dBm

0 deg. C, DC 12.0 V -10 deg. C, DC 12.0 V

Agilent R T - Agilent R T
Mkrl 76.499 2 GHz Mkrl 76.498 3 GHz
Ref 8 dBm Atten 10 dB -8.35 dBm Ref @ dBm Atten 10 dB -7.64 dBm
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Center 76.500 @ GHz Freg Offset 73.8 GHz Span 1 GHz Center 76.580 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH S MHz #UBH 58 MHz #Sweep 75 5 (1261 pts) #Res BH 5 MHz #VBH 50 MHz #Sweep 75 s (1201 prs)
Marker  Trace Type X Axis Anplitude Marker  Trace Type ¥ Rsis Anplitude
1 [¢8) Freg 76.499 2 GHz -8.35 dbm 1 > Freq ?76.498 3 GHz -7.64 dBu
2 1) Freq 76.334 2 GHz -29.88 dBu 2 1y Frag 76.334 2 GHz -32.78 dim
3 1) Freq 76.717 5 GHz -32.63 dEm 3 > Freq 76.717 5 GHz -40.18 dBn

-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V
R

Agilent R T F Agilent T
Mkrl 76.498 3 GHz Mkrl 76.680 8 GHz
Ref 8 dBm Atten 10 dB -6.76 dBm Ref @ dBm Atten 10 dB -6.67 dBm
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Center 76.500 @ GHz Fren Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Fren Offset 73.8 GHz Span 1 GHz
#Res BH S MHz wUBH 58 MHz #Sweep 75 5 (1201 pts) #Res BH 5 MHz #VBH 50 MHz #Sweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1 1y Freq 76.498 3 GHz -6.76 dBm 1 1) Frag ?76.688 8 GHz -6.67 dEn
2 (€] Freq 76.334 2 GHz -34.47 dBm 2 (&3] Freq 76,335 8 GHz -27.36 dBm
3 €M) Freq 76.717 5 BHz -35.25 dBm E 1) Frag 76.716 7 BHz -27.68 dén

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 6, 2020
Temperature / Humidity 23 deg. C/ 56 % RH
Engineer Yuichiro Yamazaki
Mode Tx FCM 1 High
Test Condition Measured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg C] vl [GHz] [GHz]
60 12.0 76.532 76.918| Customer requested temp erature
50 12.0 76.532 76.918
40 12.0 76.532 76.918
30 12.0 76.533 76.918
20 12.0 76.533 76.918
20 10.2 76.533 76.918]85 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.533 76.918]|115 % of the maximum operating voltage, DC 12V * 1.15
10 12.0 76.533 76.918
0 12.0 76.534 76.918
-10 12.0 76.534 76.918
-20 12.0 76.534 76.918
-30 12.0 76.534 76.918

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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Frequency Stability

60 deg. C, DC 12.0V 50 deg. C,DC 12.0V
= Agilent R T = Agilent R T
Mkrl 76.609 2 GHz Mkrl 76.618 @ GHz
Ref 8 dBm Atten 10 dB =17.34 dBm | Ref @ dBm Atten 10 dB -15.94 dBm
*Peak *Peak
Log 1 Log i
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dBm dBm
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Center 76.700 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.700 @ GHz Freq Offset 73.8 GHz Span 1 GHz
*Res BH S MHz *VEH 58 MHz *Sweep 75 5 (1201 pts) | wRes BN S MHz *VEH 58 MHz *Sweep 75 s (1201 pts)
Marker Trace Type X Axie Amplitude Marker Trace Type X Axie Amplitude
1 )y Frag 76609 2 bHz -17.34 dBn 1 )y Frag 76518 B GHz -15.94 dBm
2 [e%] Frag 76.531 7 GHz -41.86 dBm 2 [e%] Frag 76.531 7 GHz -39,44 dBm
3 a Frag 76.917 5 GHz -42.44 dBm 3 a Frag 76.917 5 GHz -44.28 dBm
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
o Agilent R T - Agilent R T
Mkrl 76.878 3 GHz Mkrl 76.364 2 GHz
Ref @ dBm Atten 10 dB -13.88 dBm Ref @ dBm Atten 10 dB -12.71 dBm
*Feak R #Peak T
Log & Log e P——— - —
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-33.9 -32.7
dBm dBm
LgRv LgAv
ML 52| M1 82
Center 76.708 @ GHz Freq Offset 73.8 GHz Span 1 GHz | Center 76,700 @ GHz Freg Offset 73.8 GHz Span 1 GHz
*Res BH 5 MHz *EH 58 MHz *Sweep 75 s (1201 pts) #Res BH 5 MHz #VBH 50 MHz #Sweep 75 s (1201 pts)
Marker Trace Type X Axis fmplitude Marker Trace Type X Axie Amplitude
1 ) Frag 76.878 3 GHz -13.88 dBm 1 1 Freq 76.894 2 GHz -12.71 dBu
2 oy Fraq 76.531 7 GHz -43.00 dBm 2 1 Freq 76.532 5 GHz -38.82 dBn
3 es] Freq 76.917 § GHz -37.79 dBn 3 6] Freq 76.917 S GHz -37.16 dBu
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V.
- Agilent R T - Agilent R T
Mkrl 76.768 @ GHz Mkrl 76.708 @ GHz
Ref @ dBm Atten 10 dB -5.59 dBm Ref @ dBm Atten 10 dB -8.72 dBm
#Peak #Peak
Log — % | Log T \
18 18
B/ 3 B/
|
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dBm dBm
LgAv LgRv
M1 $2] M1 52
Center 76.700 0 GHz Fren Offset 73.8 GHz Span 1 GHz Center 76.700 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH 5 MHz #VUBH 50 MHz #Sweep 75 s (1201 prs) #Res BH 5 MHz #VBH 50 MHz #Sweep 75 s (1201 pts)
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Axis Auplitude
1 1y Freq 76.700 8 GHz -8.59 dEn 1 L Frag 76.700 8 GHz -8.72 dBn
2 w Freg 76,533 3 GHz -29.58 dBn 2 6] Fraq 76.533 3 GHz -29.27 dBu
3 1) Freq 76.918 3 GHz -30.87 dEn 3 ] Freq 76.917 § GHz -28.76 dBn

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Frequency Stability

20 deg. C, DC 13.8V

10 deg. C, DC 12.0V

= Agilent R T = Agilent R T
Mkrl 76.700 @ GHz Mkrl 76.584 2 GHz
Ref @ dBm Atten 10 dB -8.65 dBm | Ref @ dBm Atten 10 dB =9.27 dBm
*Peak *Peak T
Log e S Log -3 I S
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Center 76.708 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.708 @ GHz Freq Offset 73.8 GHz Span 1 GHz
sRes BH S MHz VB 58 MHz *Sweep 75 5 (1201 pts) | wRes BN S MHz *UBH 58 MHz sSweep 75 5 (1201 pts)
Marker Trace Type X Axie Amplitude Marker Trace Type X Axie Amplitude
1 oy Frag 76700 8 GHz -8.65 dBn 1 oy Frag 76.584 2 BHz -9.27 dBn
2 [e%] Frag 76.533 3 GHz -29,39 dbw 2 [e%] Frag 76.533 3 GHz -33,76 dBm
3 a Frag 76.918 3 GHz -39.42 dBm 3 Ay Frag 76.918 3 GHz -39.89 dBm
0 deg. C,DC 12.0 V -10 deg. C, DC 12.0 V
Agilent R T - Agilent R T
Mkrl 76.582 5 GHz Mkrl 76.591 7 GHz
Ref 8 dBm Atten 10 dB -8.73 dBm Ref @ dBm Atten 10 dB -7.41 dBm
#Peak #Peak 3
3 g :
Leg T - Log S - :
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4B/ 2 dB/ X i
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Ml §2] M1 s2
Center 76.700 § GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.708 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH S MHz #UBH 50 MHz #Sweep 75 5 (1201 pts) #Res BW S MHz #YBH 50 MHz #Sneep 75 s (1201 pts)
Marker  Trace Type A fxis fnplitude Marker  Trace Type X fnis finplitude
1 &b Freq 76.582 S GHz -8.73 dBu 1 oy Freg 76.591 7 BHz -7.41 dBn
2 ) Freq 76.534 2 GHz -31.33 dBm 2 Ay Freq 76.534 2 GHz -33.30 dBm
3 1y Freq 76.918 3 BHz -37.46 dEm 3 )y Freg 76.918 3 BHz -33.98 dBn
-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V
Agilent R T F Agilent R T
Mkrl 76.598 8 GHz Mkrl 76.582 5 GHz
Ref 8 dBm Atten 10 dB -6.99 dBm Ref @ dBm Atten 10 dB -6.73 dBm
#Peak Py #Peak d
Log 1 Log
18 4 18 | !
d8/ ! dB/ ]
7 ?
- - " = e | {=
o | I ’ e | DI T T
-27.0 -26.7
dBm dBm
LoAw LgAv
Ml $2, M1 $2]
Center 76.760 B GHz Freq Otfset 73.8 GHz Span 1 GHz | Center 76.760 @ GHz Freg Offset 73.8 GHz Span 1 GHz
#Res BH S MHz #UBH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 5 MHz #VUBH 50 MHz #Sweep 75 s (1201 prs)
Marker Trace Type X Axie Amplitude Marker Trace Type X Axis Amplitude
1 [eb3 Freq 76.590 8 GHz 6,99 dBn 1 1y Freq 76.502 5 GHz -6.73 dEm
2 ay Freq 76.534 2 GHz -33.96 dBm 2 w Freg 76,534 2 GHz -35.83 dBn
3 I¢5) Freq 76.917 S GHz -28.89 dBm 3 1) Freq 76.918 3 GHz -39.62 dEn

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 13, 2020
Temperature / Humidity 23 deg. C/52 % RH
Engineer Yuichiro Yamazaki
Mode Tx FMC 2 ch 1
Test Condition M easured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg C] [Vl [GHz] [GHz]
60 12.0 76.044 76.958| Customer requested temp erature
50 12.0 76.045 76.958
40 12.0 76.045 76.958
30 12.0 76.046 76.958
20 12.0 76.046 76.959
20 10.2 76.048 76.958]85 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.046 76.958]|115 % of the maximum operating voltage, DC 12V * 1.15
10 12.0 76.046 76.959
0 12.0 76.048 76.959
-10 12.0 76.048 76.959
-20 12.0 76.049 76.959
-30 12.0 76.049 76.960

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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Frequency Stability

60 deg. C,DC 120V 50 deg. C,DC 120V
i Agilent R T Agilent R T
Mkrl 76.768 75 GHz Mkrl 76.496 25 GHz
Ref B dBm Atten 16 dB -22.91 dBm Ref & dBm Atten 16 dB -21.54 dBm
#Peak #Peak |
Log " Log t
16 19 . —
&/ O S S p—S . X I 4B/ 1T
3
2 3
1] s . [N —— 1] o]
-42.9 -41.5
dBm dBm
LafAv LafAv
M1 s2 Ml $2]
Center 76.500 9@ GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76,500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #VBH 50 MHz #Sweep 75 s (1201 pts) #Res BH 8 MHz #UBH 50 MHz #Sweep 79 5 (1201 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type X Axis Anplitude
1 [68) Freq 76,768 75 GHz -22.91 dBm 1 (e8] Freq 76.496 25 GHz -21.54 dBm
2 [$H] Freq 76,843 75 GHz -53.35 dBu 2 w Freq 76.845 90 GHz -44.58 dBn
3 [€H] Freq 76.957 58 GHz -53.45 dBn 3 feH] Freg 76.957 58 GHz -49.99 dBu
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
o Agilent R T o Agilent R T
Mkrl 76.561 25 GHz Mkrl 76.566 25 GHz
Ref @ dBm Atten 19 dB -16.99 dBm Ref @ dBm Atten 19 dB -1551 dBm
#Peak #Peak
Log Log 3
18 I IR S R, S SN 10 e S . ! I
dB/ dB/
2 &
DI e wevwwwwe B I | . i
-37.0 -35.5
dBm dBm
LgAv LgAv
M1 82 M1 82
Center 76.500 98 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 98 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #UYBH 50 MHz #5weep 75 5 (1201 pts) #Res BH 8 MHz #UYBH 50 MHz #5weep 75 5 (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1 [eH] Freq 76.561 25 GHz -16.99 dBn 1 [eH] Freq 76.566 25 GHz -15.51 dBn
2 [¢5] Freq 76.845 8@ GHz -41.41 dBn 2 [¢5] Freq 76.846 25 GHz -36.82 dBm
3 1 Freq 76.957 S8 GHz -42.36 dBn 3 1 Freq 76.957 S8 GHz -38.48 dBn
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V
H Agilent R T o Agilent R T
Mkrl 76.430 90 GHz Mkrl 76.475 8@ GHz
Ref @ dBm Atten 19 dB -15.55 dBm Ref @ dEm Atten 18 dB -15.7@ dBm
#Peak *Peak
Log L Log ;
10 D S S P S R It SR R -
dB/ dB/ ] 3
& &
i} [ Se—— ol S p— e
-35.5 -35.7
dBm dBm
LgAv LgRv
M1 2] ML 52|
Center 76.500 08 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76,500 8@ GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #VBH 50 MHz #Sweep 75 5 (1261 pts) #Res BH & MHz *YEH 58 MHz *Sweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Markar Trace Type X Pxis Anplitude
1 1) Freq 76.438 88 GHz ~15.55 dBn 1 %] Frag 76.475 88 GHz -15.70 dBm
2 1) Freq 76,846 25 GHz -44,39 dBn 2 [64] Frag 7E.847 58 GHz -37.51 dBm
3 1) Freq 76.958 75 GHz -48.52 dBn 3 1 Frag TE.957 5@ GHz -36.12 dBm

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 59624 8124
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Frequency Stability

20 deg. C,DC 13.8V 10 deg. C,DC 12.0V

% Agilent R T % Agilent R T
Mkrl 76.480 96 GHz Mkrl 76.938 75 GHz
Ref & dBm Atten 16 dB -15.52 dBm Ref 8 dBm Atten 10 dB -15.19 dBm
#Peak | #Peak | 1]
Log > Log
10 S S ! P S 1 1
dB/ dB/
ol wiad | DL L ST
-35.5 -35.1
dBm dBm
LgAv LgAv
Ml $2 Ml §2]
Center 76.500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76,500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type X Axie Amplitude
1 @ Freq 76.480 88 GHz -15.52 dBm 1 1 Freq 76.938 75 GHz -15.18 dBn
2 [eh} Freq 76.846 25 GHz -44.43 dBm 2 ) Freq 76.846 25 GHz -40.51 dBm
3 &8 Freq 76.957 58 GHz -39.65 dbm 3 1y Freq 76.958 75 GHz -30.92 dEm

0 deg. C, DC 12.0 V -10 deg. C, DC 12.0 V

- Agilent R T - Agilent R T
Mkrl 76.327 50 GHz Mkrl 76.456 25 GHz
Ref @ dBm Atten 10 dB -14.67 dBm Ref 8 dBm Atten 10 dB -14.068 dBm
#Peak . #Peak N
Log Log — . E—
10 et 4, 10 SNSRI RNUU VU NVU— —
dB/ dB/
&
DI A Y o) VT D radd el b sheninrradtperai
-34.7 -34.1
dBm dBm
LgAv Lafw
M1 $2 M1 52|
Center 76,500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz | Center 76.500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz
4Res BH 8 MHz #VBH 50 MHz #Sweep 75 5 (1281 pts) #Res BH 8 MHz #YBH 56 MHz #Sueep 75 5 (1201 pts)
Marker  Trace Type ¥ Axie Anplitude Marker  Trace Type X fixis fmplitude
1 1 Fraq 76.327 50 GHz ~14.67 dEw 1 1) Freq ?76.456 25 GHz -14.88 dBm
2 1 Fraq 76.847 58 GHz -37.29 dim 2 1) Freq 76.847 50 GHz -30.81 dEm
3 6] Fraq 76.958 75 GHz -35.88 deu 3 ) Freq 76.958 75 GHz -30.51 dEm

-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V

R T s Agilent R T
Mkrl 76.236 25 GHz Mkrl 76.645 08 GHz
Ref 8 dBm Atten 16 dB -13.36 dBm Ref 8 dBm Atten 10 dB -13.27 dBm
#Peak [ N #Peak | 1
Log [ P —————— ) Log —————— S—
16 M s 10 L
dB/ 2 3 dB/
(3 & @
ol ) [S—E—— -
-33.4 -33.3
dBm dBm
LafAv Lofv
Ml s2 Ml 2]
Center 76.500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 00 GHz Frenq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #VBH 50 MHz #Sweep 75 s (12601 pts) #Res BH 8 MHz #UBW 5@ MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type X Axis Anplitude
1 [65) Freq 76,236 25 GHz -13.36 dBm 1 [¢¥] Freq 76.645 88 GHz -13.27 dBm
2 [&5) Freq 76.848 75 GHz ~-33.65 dBm 2 (e8] Freq 76.848 75 GHz -34.62 dBm
3 [¢5] Freg 7E.958 75 GHz ~34.48 dBm 3 (D) Freg 76.968 98 GHz -45.75 dBEm

UL Japan, Inc.

Ise EMC Lab.
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Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 13, 2020
Temperature / Humidity 23 deg. C/52 % RH
Engineer Yuichiro Yamazaki
Mode Tx FMC 2 ch 2
Test Condition Measured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg C] vl [GHz] [GHz]
60 12.0 76.044 76.958 | Customer requested temp erature
50 12.0 76.045 76.956
40 12.0 76.045 76.958
30 12.0 76.046 76.958
20 12.0 76.048 76.958
20 10.2 76.046 76.959185 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.046 76.959|115 % of the maximum operating voltage, DC 12 V * 1.15
10 12.0 76.044 76.958
0 12.0 76.048 76.959
-10 12.0 76.048 76.959
-20 12.0 76.048 76.960
-30 12.0 76.049 76.959

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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: September 14, 2020
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Frequency Stability

60 deg. C, DC 12.0V

50 deg. C, DC 12.0V

- Agilent R T Agilent R T
Mkrl 76.646 25 GHz Mkrl 76.560 90 GHz
Ref 6 dBm Atten 16 dB -19.92 dBm Ref 8 dBm Atten 16 dB -18.89 dBm
#Peak [ [ #Peak
Log Log 1
10 ] > N — 18 S— _2 I
dB/ ) dB/
_ . 1
& 3
Dl T —— o] e st
-39.9 -38.9
dBm dBm
LgAv LgAv
Ml s2 Ml 2]
Center 76,500 80 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 08 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #UBH 50 MHz wSweep 75 5 (1201 pts) #Res BH 8 MHz #VBH 58 MHz wSweep 75 s (1201 pts)
Marker Trace Type X Axie Anplitude Marker Trace Type X Axis Anplitude
1 [¢5] Freq 7E.B4B 25 GHz -19.92 dBm 1 [¢5] Freq 76.568 04 GHz -18.89 dBm
2 [¢5] Freq 76.843 75 GHz -46.57 dBm 2 [¢8] Freq 76.045 80 GHz ~43.69 dBm
3 [¢5] Fregq 7E.957 5@ GHz -49.42 dEm 3 (&5 Freg 76.956 25 GHz ~39.18 dBm
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
F Agilent R T F Agilent R T
Mkrl 76.473 75 GHz Mkrl 76.488 75 GHz
Ref @ dBm Atten 10 dB -13.94 dBm Ref @ dBm Atten 10 dB -12.61 dBm
#Peak R #Peak 1
Log S - Log R ——— e ——— ——. - E— R——
18 I SN el R, et 18 —
dB/ dB/ 5
& o
DI T e | e
-33.9 -32.6
dBm dBm
LgAv LgAv
M1 82 M1 82
Center 76.500 @9 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 @9 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #YBW 50 MHz #Sweep 75 5 (1201 pts) #Res BH 8 MHz #YBW 50 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1 &5 Freq 76.473 75 GHz -13.94 dBu 1 &5 Freq 76.488 75 GHz -12.61 dBu
2 (&5 Freq 76.845 88 GHz -39.18 dEm 2 (&5 Freq 76.846 25 GHz -33.21 dEm
3 1 Freq 76.957 58 GHz -37.91 dém 3 1 Freq 76.957 58 GHz -36.18 dEm
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V
- Agilent R T i Agilent R T
Mkrl 76.477 50 GHz Mkrl 76.296 25 GHz
Ref @ dBm Atten 10 dB -12.85 dBm Ref @ dBm Atten 18 dB -12.84 dBm
#Peak i *Peak "
Log [P S — P —— S ————— Log I B - -
18 = 1@
dB/ dB/
2 % 3
&
Dl PO S ol ) N T
-32.8 -32.8
dBm dBm
LgRv Lafv
M1 S2] ML 52|
Center 76.500 08 GHz Freq Offset /3.8 GHz Span 1.5 GHz Center 76.500 09 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH § MHz #VBH 50 MHz #Sweep 75 s (1201 pts) #Res BH & MHz wUEW 58 MHz *Sweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Markar Trace Type X Pxis Amplitude
1 [&h] Fraq 76.477 58 GHz -12.85 dBm 1 1 Freq 7E.296 25 GHz -12,84 dBm
2 1y Fragq 76.847 58 GHz -36.13 dBm 2 [64] Frag 7E.B46 25 GHz -42.43 dBn
3 (&3] Freq 76.957 58 GHz -38.94 dEm 3 (64} Frag 7E.958 75 GHz -46.85 dEm

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Frequency Stability

20 deg. C,DC 138V 10 deg. C,DC 12.0 V
% Agilent R T Agilent R T
Mkrl 76.488 75 GHz Mkrl 76.326 25 GHz
Ref & dBm Atten 16 dB -12.83 dBm Ref 8 dBm Atten 10 dB -12.51 dBm
#Peak A #Peak i
Log O —— . N — E—— Log e R —
18 ] 18 .
dB/ dB/
o
] N DI | R
-32.8 -325
dBm dBm
LgAv LgAv
Ml $2 Ml §2
Center 76.500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #UBH 50 MHz #Sweep 79 5 (1201 pts) #Res BH 8 MHz #UBH 58 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type X Axie Anplitude
1 @ Freq 76.488 75 GHz -12.83 dBm 1 <8} Freg 76.326 25 GHz -12.51 dBu
2 [eh} Freq 76.846 25 GHz -49.86 dBm 2 1) Freg 76.845 25 GHz -39.86 dBu
3 &8 Freq 76.957 58 GHz -37.37 dbm 3 (1) Freg 76.058 75 GHz -36.81 dBm
0deg. C, DC 12.0 V -10 deg. C, DC 12.0 V
F Agilent R T R T
Mkrl 76.338 06 GHz Mkrl 76.327 50 GHz
Ref @ dBm Atten 10 dB -12.44 dBm Ref @ dBm Atten 10 dB -12.41 dBm
#Peak i #Peak 1
Log —— S ———— o D Log ———p— - Ee— ————
19 - 18 ——
dB/ dB/ 3
4
3
|
ol —_ s | DI [
-32.4 -32.4
dBm dBm
LgAv Lafv
M1 82 ML $2
Center 76.500 @9 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 90 GHz Freg Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #YBH 50 MHz #Sweep 75 5 (1201 prs) #Res BH 8 MHz #UBH 50 MHz wSweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Rxie Amplitude
1 1 Freq 76.330 89 GHz -12.44 dBu 1 [e%) Freq 76.327 50 GHz -12.41 dBm
2 1 Freq 76.847 50 GHz -33.69 dBu H €8} Freg 76.047 58 GHz -40.24 dBn
3 6] Freq 76.958 75 GHz -39.59 dBu 3 ) Freg 76.858 75 GHz -32.99 dBn
-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V
% Agilent R T Agilent R T
Mkrl 76.235 B8 GHz Mkrl 76.762 50 GHz
Ref 8 dBm Atten 16 dB -12.96 dBm Ref @ dBm Atten 10 dB -13.31 dBm
#Peak [ i #Peak N
Log S .- —— ———— D= Log DR PO — S
18 10
dB/ dB/ 3
o
DI et ", Mttt oimsimns] o] L.
-32.9 -33.3
dBm dBm
LgAv LgAv
ML $2 Ml $2,
Center 76.580 08 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 @0 GHz Fren Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #BH 50 MHz wSweep 75 s (1201 pts) #Res BH 8 MHz #YBW 56 MHz #Sweep 75 5 (1201 pts)
Marker  Trace Type o fixis finplitude Marker  Trace Type W fxie Anplitude
1 1 Freq 76.235 80 GHz -12.99 dBm 1 [¢h) Freg 76.762 50 GHz -13.31 dBn
2 1 Freq 76,847 58 GHz -43.75 dBn 2 1y Freg 76.848 75 GHz -41.88 dBu
3 [¢h} Freq 76.950 88 GHz ~46.62 dBn 3 1) Freg 76.958 75 GHz -33.56 dBm

UL Japan, Inc.

Ise EMC Lab.
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Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 13, 2020
Temperature / Humidity 23 deg. C/52 % RH
Engineer Yuichiro Yamazaki
Mode Tx FMC 2 ch 3
Test Condition Measured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg. C] [V] [GHz] [GHz]
60 12.0 76.045 76.956]Customer requested temperature
50 12.0 76.045 76.958
40 12.0 76.045 76.958
30 12.0 76.047 76.959
20 12.0 76.046 76.958
20 10.2 76.046 76.95885 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.046 76.958|115 % of the maximum operating voltage, DC 12 V * 1.15
10 12.0 76.046 76.959
0 12.0 76.048 76.959
-10 12.0 76.048 76.959
-20 12.0 76.048 76.960
-30 12.0 76.049 76.959

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
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Frequency Stability

60 deg. C,DC 120V 50 deg. C,DC 120V
i Agilent R T Agilent R T
Mkrl 76.497 56 GHz Mkrl 76.498 75 GHz
Ref 8 dBm Atten 18 dB -15.83 dBm Ref & dBm Atten 16 dB -15.72 dBm
#Peak T #Peak [ T
Log ; Log
10 [ESR IS S S — 10 L ¢ 1 |
dB/ dB/ ]
3 4
|
oL Lk | D -
-35.8 -35.7
dBm dBm
LafAv LafAv
M1 s2 Ml $2]
Center 76.50@ 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76,500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #JBH 56 MHz #Sweep 75 s (1201 pts) #Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Rxis Amplitude Marker Trace Type X Axis Anplitude
1 1 Freq 76.497 S8 GHz -15.83 dBm 1 (e8] Freq 76.498 75 GHz -15.72 dBm
2 Ay Freq 76.845 88 GHz -37.99 dBu 2 [eh} Freq 76.845 90 GHz -36.83 dBm
3 ay Freq 76.956 25 GHz -36.18 B 3 feH] Freg 76.957 58 GHz -43.68 dBu
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
F Agilent R T = Agilent R T
Mkrl 76.498 75 GHz Mkrl 76.498 75 GHz
Ref @ dBm Atten 10 dB -11.83 dBm Ref @ dBm Atten 10 dB -11.56 dBm
#Peak I 7 *Peak I
Log P ————— ——— G— w—— Log — s ——— —
18 1@
&/ 8/ : |
3 5 1 i
=4
DI ., J Lot cfuimiimnrma| | DI R NP, | A .
-31.8 =316
dBm dBm
LgAv LAy
M1 $2 ML 52|
Center 76,500 80 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 0@ GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH & MHz #BH 50 MHz #Sweep 75 5 (12601 pts) #Res BH & MHz #JEH 58 MHz Sweep 75 s (1201 pts)
Marker Trace Type X fxis fimplitude Markar Trace Type X Pxis Auplitude
1 1> Freg 76.498 75 GHz -11.83 dbm 1 1 Frag 76.493 75 GHz -11.56 dBm
2 [¢5] Freg 7E.845 88 GHz -38.32 dBm 2 1y Frag TE.B46 85 GHz -33.54 dEm
3 1) Freg 7E.957 58 GHz -43.68 dBm 3 1y Frag 7E.959 15 GHz -47.28 dBm
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V
F Agilent R T R T
Mkrl 76.498 75 GHz Mkrl 76.500 0@ GHz
Ref @ dBm Atten 10 dB -10.98 dBm Ref @ dBm Atten 10 dB -10.98 dBm
#Peak #Peak
Log et Log S > o v —
18 16
dB/ 2 dB/
DI d Uhrimrbon o ssiine) DI e bt Ak
-31.8 -31.8
dBm dBm
LgAy Lafv
M1 82 Ml s2
Center 76.500 @9 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #YBKH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 8 MHz #UBH 58 MHz #Sweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X fxis Amplitude
1 &5 Freq 76.498 75 GHz -18.98 dBn 1 1) Freq 76.500 08 GHz -18.98 dBn
2 (&5 Freq 76.846 25 GHz -46.96 dBm 2 (8 Freq 76.846 25 GHz -42.12 dBu
3 €8] Freq 76.957 58 GHz -31.28 dBn 3 a Freq 76.957 58 GHz -31.84 dBn
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Frequency Stability

20 deg. C,DC 138V 10 deg. C,DC 12.0V
% Agilent R T % Agilent R T
Mkrl 76.500 90 GHz Mkrl 76.498 75 GHz
Ref & dBm Atten 16 dB -16.94 dBm Ref 8 dBm Atten 10 dB -16.89 dBm
#Peak #Peak
Log B W e = Log e — —
10 16
dB/ dB/
ol PR DI | Wt oo i e
-30.9 -30.9
dBm dBm
LgAv LgAv
Ml §2 M1 52
Center 76.500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76,500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type X Axie Amplitude
1 @ Freq 76.508 88 GHz -18.94 dBm 1 1 Freq 76.498 75 GHz -10.89 dBm
2 [eh} Freq 76.847 58 GHz -32.86 dBm 2 ay Freq 76.846 25 GHz -38.00 dBm
3 &8 Freq 76.957 58 GHz -35.45 dBm 3 1y Freq 76.958 75 GHz -34.64 dEm
0deg. C, DC 12.0 V -10 deg. C, DC 12.0 V
i Agilent R T . Agilent R T
Mkrl 76.568 @0 GHz Mkrl 76.500 06 GHz
Ref @ dBm Atten 10 dB -11.49 dBm Ref @ dBm Atten 16 dB -11.79 dBm
#Peak Py #Peak
Log 1 Log 4 -
19 18 —
dB/ 3 dB/ 3
&
I
\
Dl [SUUN USRI I TR A [S— —_—
-31.5 -31.8
dBm dBm
LgAy Lafv
M1 $2 ML §2
Center 76.500 90 GHz Freq Offset 73.8 GHz Span 1.5 GHz Center 76.500 00 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH & MHz #BH 50 MHz #Sweep 75 5 (12601 pts) #Res BH 8 MHz #UBH 58 MHz #Sweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X fxis Amplitude
1 (&) Freg 76.508 88 GHz -11.49 dBn 1 1) Freq 76.508 88 GHz -11.79 dBu
2 &5 Freg 76.847 58 GHz -32.68 dBn 2 ay Freq 76.847 58 GHz -37.98 dBn
3 A Freg 76.958 75 GHz -33.97 dBn 3 ay Freq 76.958 75 GHz -32.83 dBn
-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V
i Agilent R T Agilent R T
Mkrl 76.501 25 GHz Mkrl 76.501 25 GHz
Ref @ dBm Atten 18 dB -12.54 dBm Ref 8 dBm Atten 10 dB -14.04 dBm
*Feak | #Peak |
Log S 1 —1 Log |
10 ! L 19 I SRS S R R w———
4B/ | L dB/ 2
] s T
3 ©
ol [ S I
-325 -34.6
dBm dBm
Lofiv Lgfiv
M1 52| Ml $2
Center 76.500 89 GHz Freq Offset 73.8 GHz Span 1.5 GHz | Center 76.500 B0 GHz Freq Offset 73.8 GHz Span 1.5 GHz
#Res BH & MHz #YEH 50 MHz #Sweep 75 s (1201 pts) #Res BH 8 MHz #UBW 5@ MHz #Sweep 75 5 (1201 pts)
Marker  Trace Type X Axis Anplitude Marker Trace Type X Rxis Amplitude
1 ) Freq 76.501 25 GHz -12.54 dBm 1 1 Freq 76.581 25 GHz -14.84 dBn
2 o Fraq 76.848 18 GHz -45.79 dBn z 1> Freq 76.848 75 GHz -35.66 dBm
3 a Fraq 76960 48 GHz -44,52 dBm 3 W Freq 76.958 75 GHz -32.15 dBm

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Facsimile :+81 596 24 8124



Test report No. : 13408006H-A-R2

Page 1 67 of 82
Issued date : September 14, 2020
FCCID : HYQDNMWRO011

Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 13, 2020
Temperature / Humidity 23 deg. C/52 % RH
Engineer Yuichiro Yamazaki
Mode Tx CWch 1
Test Condition M easured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg C] [Vl [GHz] [GHz]
60 12.0 76.478 76.520|Customer requested temp erature
50 12.0 76.478 76.519
40 12.0 76.478 76.519
30 12.0 76.488 76.511
20 12.0 76.480 76.520
20 10.2 76.480 76.518]85 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.481 76.518|115 % of the maximum operating voltage, DC 12V * 1.15
10 12.0 76.482 76.524
0 12.0 76.482 76.524
-10 12.0 76.482 76.526
-20 12.0 76.481 76.525
-30 12.0 76.481 76.524

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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Frequency Stability

60 deg. C,DC 120V 50 deg. C,DC 120V
i Agilent R T Agilent R T
Mkrl 76.495 § GHz Mkrl 76.496 7 GHz
Ref B dBm Atten 16 dB -21.69 dBm Ref & dBm Atten 16 dB -19.86 dBm
#Peak #Peak |
Log 7 Log
16 19
dB/ fh dB/ |
i ]
& HIA
Dl I PO B D s RRCRCH RO PR ol " i D i e T e WP
-41.1 -39.9
dBm dBm
LafAv LafAv
M1 s2 Ml $2]
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.500 8 GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #VBH 50 MHz #Sweep 75 s (1201 pts) #Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type X fAxis Anplitude
1 [68) Freq 76.495 8 GHz -21.89 dBm 1 (e8] Freq 76.496 7 GHz -19.86 dBm
2 ¢33 Freq 76.477 5 GHz -41.24 dBu 2 [eh} Freq 76.478 3 GHz -48.32 dBm
3 [€H] Freq 76.528 B GHz -41.36 dBn 3 feH] Freg 76.519 2 BHz -48.27 dBm
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
F Agilent R T - Agilent R T
Mkrl 76.497 5 GHz Mkrl 76,497 5 GHz
Ref @ dBm Atten 10 dB -16.35 dBm Ref @ dBm Atten 10 dB -11.91 dBm
#Peak #Peak !
Log ; Log g
18 ] 18 /
dB/ I dB/ 4
oo 7
e T - .
DI T e sl el N T %l | Dl pcsia S B T
-36.3 -31.8
dBm dBm
LgAv LgRy
M1 82 M1 S2]
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.560 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #YBKH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 8 MHz #YBH 50 MHz #Sweep 75 s (1201 prs)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1 &5 Freq 76.497 5 GHz -16.35 dBu 1 65 Freq ?76.497 5 GHz -11.91 dBn
2 (&5 Freq 76.478 3 GHz -36.58 dEm 2 1y Fragq 76.487 S GHz -33.24 dBm
3 1 Freq 76.519 2 GHz -36.48 dEm 3 [¢5] Freq 76.510 8 GHz -32.88 dBu
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V
% Agilent R T o Agilent R T
Mkrl 76.488 2 GHz Mkrl 76.508 @ GHz
Ref 8 dBm Atten 16 dB -14.86 dBm Ref @ dBm Atten 18 dB -15.86 dBm
#Peak *Peak
Log Log y
16 4 1@
dB/ 2L\ dB/ N
LK sy
4 -“‘/ - o - 4 M'\-. o
= v L S se——— e T T — e B S S —
ol IR, g vnd | i PRI P T
-34.9 -35.1
dBm dBm
LaRv LgRv
Ml s2 ML 52|
Center 76.500 @ GHz Freg Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #UBH 50 MHz #Sweep 75 s (1201 pts) #Res BH & MHz wUEW 58 MHz *Sweep 75 s (1201 pts)
Marker Trace Type X Axis Anplituda Marker Trace Type X Axis Anplitude
1 [65) Freq 76.499 2 GHz -14.86 dBm 1 (e8] Frag 76,580 @ GHz =15.86 dBm
2 [&5) Freq 76.488 @ GHz -34.92 dBm 2 1 Frag 76.480 B GHz -35.11 dBm
3 [¢5] Freg 76.528 8 GHz ~35.57 dEm 3 (64} Frag 76.518 3 GHz -35.40 dBm

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 59624 8124




Test report No.

Page

Issued date
FCCID

: 13408006H-A-R2

: 69 of 82

: September 14, 2020
:HYQDNMWRO011

Frequency Stability

20 deg. C,DC 13.8V 10 deg. C,DC 12.0 V
= Agilent R T Agilent R T
Mkrl 76.500 @ GHz Mkrl 76.580 @ GHz
Ref @ dBm Atten 10 dB =14.51 dBm | Ref O dBm Atten 10 dB -14.33 dBm
*Peak #Peak T
Log Log
19 h 16 1
dB/ 2lls B/ 2f|\s
¢le oo
- e T
I - S— oy i
ol Lo "_:_A\_‘_,.._\.\Av-._n- -1 s ol R P e
-34.5 -343
dBm dBm
LgAv LgAw
Ml 52| Ml §2]
Center 76.500 8 GHz Freq Offset 73.8 GHz Span 1 GHz Center 76,500 8 GHz Freq Offset 73.8 GHz Span 1 GHz
sRes BH & MHz VB 58 MHz *Sweep 75 5 (1201 pts) | #Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X fxie fmplitude Marker Trace Type X Rxis Anplitude
1 )y Frag 76.500 § GHz -14,51 dBm 1 1 Freq 76.580 B GHz -14.33 dBm
2 a Fraq 76.430 8 GHz -34,59 dBm 2 ) Freq 76.481 7 GHz -34.35 dBm
3 a Frag 76.517 5 GHz -35.15 dBm 3 1y Freq 76.524 2 BHz -34.51 dEm
0deg. C,DC 120V -10 deg. C, DC 12.0 V
o Agilent R T R T
Mkrl 76.500 @ GHz Mkrl 76.499 2 GHz
Ref @ dBm Atten 19 dB -14.00 dBm Ref @ dBm Atten 16 dB -13.28 dBm
#Peak 1 #Peak T
Log Log
18 L 16 |'“\
dB/ 2|\s dB/ 2/|\e
FAR-3 S
- 4 £
] -~ e T i
ol e e e N B B T ol T e - o,
-34.6 -33.3
dBm dBm
LgAv Lafv
M1 82 ML §2
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.500 © GHz Freq Dffset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #UBH 50 MHz #5Sweep 75 5 (1201 pts) #Res BH 8 MHz #UBH 50 MHz #Sweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Anplitude
1 W Freq 76.580 8 GHz -14.89 dBn 1 <53 Freq 76.499 2 GHz -13.28 dBm
2 a Freq 76.481 7 GHz -34.42 dBn 2 ¢33 Freq 76.481 7 GHz -33.63 dBn
3 @ Freq 76.524 2 GHz -34.29 dBn 3 1 Freq 76.525 8 GHz -33.44 dBn
-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V
% Agilent R T % Agilent R T
Mkrl 76.500 @ GHz Mkrl 76.500 @ GHz
Ref 8 dBm Atten 10 dB -12.76 dBm Ref @ dBm Atten 10 dB -12.71 dBm
#Peak *Peak T
Log Log &
16 A 1@
dB/ 2/|\3 dB/ 2|8
LS 3 Lomm 3
s = i e — — o
e T — [ v —— o 1 T S i
ol SIS i ol e i
-32.8 -32.7
dBm dBm
LaAv LgFv
ML §2 M1 52
Center 76.500 § GHz Freg Offset 73.8 GHz Span 1 GHz Center 76,500 @ GHz Freq Dffset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #VBH 58 MHz #Sneep 75 s (1201 pts) sRes BH & MHz *UBH 58 MHz sSweep 75 5 (1201 pts)
Markar Trace Type X Axie Anplituda Marker Trace Type X Axis fimplitude
1 [65) Freq 76.588 @ GHz -12.76 dBm 1 [64] Frag 76.508 8 GHz -12.71 dEm
2 ¢33 Freq 76.488 8 GHz -32.92 dBu 2 [e%] Frag 76.481 2 GHz -33.37 dBm
3 <5} Freq 76.525 @ GHz -33.81 dBn 3 a Frag 76.523 6 GHz -32.96 dBm

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 13, 2020
Temperature / Humidity 23 deg. C/52 % RH
Engineer Yuichiro Yamazaki
Mode Tx CW ch2
Test Condition Measured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg C] vl [GHz] [GHz]
60 12.0 76.482 76.517|Customer requested temp erature
50 12.0 76.483 76.515
40 12.0 76.483 76.516
30 12.0 76.483 76.518
20 12.0 76.484 76.518
20 10.2 76.484 76.516|85 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.483 76.516|115 % of the maximum operating voltage, DC 12V * 1.15
10 12.0 76.484 76.518
0 12.0 76.485 76.519
-10 12.0 76.486 76.519
-20 12.0 76.481 76.519
-30 12.0 76.485 76.519

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Frequency Stability

60 deg. C, DC 12.0V 50 deg. C,DC 12.0V
% Agilent R T Agilent R T
Mkrl 76.495 8 GHz Mkrl 76.497 5 GHz
Ref 8 dBm Atten 10 dB -22.19 dBm Ref 8 dBm Atten 10 dB -19.81 dBm
#Peak I #Peak ]
Log 1 Log 1
10 3 10
dB/ ! dB/ I
il 20
&3 82
/N J
Dl N U o i LT Y ATAPY PRI IS Dl P - B ] PRV NPT SRR
-42.2 -39.8
dBm dBm
LgAw LgAv
Ml §2] Ml §2
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.500 0 GHz Freg Offset 73.8 GHz Span 1 GHz
#Res BH & MHz #UBH 56 MHz #Sweep 75 5 (1201 pts) #Res BH & MHz #YBW 56 MHz #Sweep 75 5 (1201 pts)
Marker  Trace Type A fxis finplitude Marker  Trace Type ¥ Axis Anplitude
1 1 Freq 76.495 8 GHz -22.19 dBm 1 <8} Freg 76.497 5 GHz -19.81 dBu
2 ) Freq 76.481 7 BHz -42.27 dBm 2 1) Freg 76.4682 5 GHz -48.32 dBm
3 1y Freq 76.516 7 BHz -42.52 dEm 3 (1) Freg 76.515 6 GHz -48.18 dBn
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
F Agilent R T - Agilent R T
Mkrl 76.497 5 GHz Mkrl 76.499 2 GHz
Ref @ dBm Atten 10 dB -14.44 dBm Ref @ dBm Atten 10 dB -13.43 dBm
#Peak #Peak T
Log Log :
18 | 10 :
dB/ 2llla 4B/ 2|3
¢le S
e . » e
ol ,w-,_‘_.«.w-w’“*«-""" e e e s e o IR B P P e mPm—— R—— k)
-34.4 -334
dBm dBm
LgAv LgAy
M1 82 M1 $2]
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.580 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #YBKH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 8 MHz #YBH 50 MHz #Sweep 75 s (1201 prs)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1 1 Freq 76.497 5 GHz -14.44 dBu 1 a1y Freq 76.499 2 GHz -13.43 dBn
2 1 Freq 76.482 5 GHz -34.48 dBn 2 1y Fraq 76.482 5 GHz -33.57 dBu
3 6] Freq 76.515 8 GHz -34.57 dBu 3 [H] Freq 76.517 5 GHz -33.88 dBn
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V
% Agilent R T % Agilent R T
Mkrl 76.497 5 GHz Mkrl 76.439 2 GHz
Ref 8 dBm Atten 10 dB -13.61 dBm Ref @ dEm Atten 18 dB -12.81 dBm
#Peak 7 *Peak
Log ¢ Log
16 | " 10
dB/ 2l|ls dB/ 2['s
Do L™ AL
T 'M'”‘ B S ——— e 1 o '—“""‘. - R = g o —- -
[ T O e T, [ T e el T T
-33.0 -32.8
dBm dBm
LaRv LgRv
ML §2 ML 52|
Center 76.500 @ GHz Freg Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #UBH 50 MHz #Sweep 75 s (1201 pts) #Res BH & MHz wUEW 58 MHz *Sweep 75 s (1201 pts)
Marker Trace Type X Axie Anplituda Marker Trace Type X Axis Anplitude
1 [65) Freq 76.497 5 GHz -13.81 dBm 1 (e8] Frag 76,499 2 GHz =12.81 dBm
2 ¢33 Freq 76.484 2 GHz -33.12 dBu 2 6% Fraq 76.434 2 GHz -33.00 dBm
3 <5} Freq 76.517 § GHz -34.11 dBn 3 [Es] Fraq 76.515 8 GHz -33.44 dBn

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Frequency Stability

20 deg. C,DC 13.8V 10 deg. C,DC 12.0 V
= Agilent R T Agilent R T
Mkrl 76.499 2 GHz Mkrl 76.495 § GHz
Ref @ dBm Atten 10 dB -12.91 dBm Ref 8 dBm Atten 10 dB -12.88 dBm
*Peak #Peak J
Log Log <
18 18 "
dB/ z|a dB/ 7|z
oo EaES
i “ o e,
o I e | —— = Tl | 1 PRI P e EETS e
=32 -32.9
dBm dBm
LgAv LgAv
Ml 52| Ml §2
Center 76.500 8 GHz Freq Offset 73.8 GHz Span 1 GHz Center 76,500 0 GHz Freg Offset 73.8 GHz Span 1 GHz
*hes BH & MHz VBN 58 MHz *Sweep 75 s (1201 pts) #Res BH 8 MHz #UBH 58 MHz wSweep 75 s (1201 pts)
Marker Trace Type X fxie fmplitude Marker Trace Type X Axis Anplituda
1 )y Frag 76.499 2 GHz -12.91 dBm 1 <8} Freg 76.495 8 GHz -12.88 dBu
2 a Fraq 76.483 3 BHz -33,13 dém 2 1) Freg 76.4684 2 GHz -33.33 dBm
3 a Frag 76.515 8 GHz -33.31 dBm 3 1) Freg 76.518 3 GHz -33.19 dBn
0 deg. C,DC 12.0 V -10 deg. C, DC 12.0 V
F Agilent R T R T
Mkrl 76.568 @ GHz Mkrl 76.499 2 GHz
Ref @ dBm Atten 10 dB -12.75 dBm Ref @ dBm Atten 10 dB -12.57 dBm
#Peak T #Peak T
Log Log <
10 J 10
dB/ 2|1z dB/ 2|2
Y L vy
o~ T " " )
I T I e D e A I P e "
-32.8 -32.6
dBm dBm
LgAy Lafv
M1 82 ML §2
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Freg Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #YBKH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 8 MHz #UBH 58 MHz #Sweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X fxis Amplitude
1 1 Freq 76.580 8 GHz -12.75 dBu 1 <8} Freq 76.499 2 GHz -12.57 dBn
2 1 Freq 76.485 8 GHz -32.99 dBn 2 ay Freq 76.485 8 GHz -32.64 dBn
3 6] Freq 76.519 2 GHz -32.93 dBu 3 ay Freq 76.519 2 GHz -32.77 dBu
-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V
% Agilent R T R T
Mkrl 76.488 2 GHz Mkrl 76.499 2 GHz
Ref 8 dBm Atten 10 dB -13.83 dBm Ref @ dBm Atten 10 dB -13.19 dBm
#Peak T #Peak T
Log S Log
18 \I‘I 16 |
d/ 2|2 s/ |l
e 2R rS [+1K+3
n = r” "._\H — »"“ — = T
o T O R s i L I T I T et ™
-33.0 -33.2
dBm dBm
LaRv LyAv
ML §2 Ml $2,
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Fren Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #UBH 50 MHz #Sweep 75 s (1201 pts) #Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Axis Anplituda Marker Trace Type X Axie Amplitude
1 1) Freq 76.499 2 GHz -13.63 dBm 1 [eb3 Freq 76.499 2 GHz -12.19 dBm
2 ¢33 Freq 76.485 B GHz -33.19 dBu 2 ay Freq 76.485 B GHz -33.78 dBm
3 <5} Freq 76.519 2 GHz ~33.86 dBn 3 ay Freq 76.519 2 GHz -33.39 dBm

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Frequency Stability

Report No. 13408006H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 13, 2020
Temperature / Humidity 23 deg. C/52 % RH
Engineer Yuichiro Yamazaki
Mode Tx CWch3
Test Condition Measured -20 dBc Frequency Remarks
Temperature | Power Supply | Lower Result | Upper Result
[deg C] vl [GHz] [GHz]
60 12.0 76.487 76.509| Customer requested temp erature
50 12.0 76.488 76.510
40 12.0 76.488 76.509
30 12.0 76.488 76.511
20 12.0 76.489 76.511
20 10.2 76.488 76.512|85 % of the minimum operating voltage, DC 12V * 0.85
20 13.8 76.488 76.512|115 % of the maximum operating voltage, DC 12V * 1.15
10 12.0 76.489 76.511
0 12.0 76.490 76.512
-10 12.0 76.490 76.513
-20 12.0 76.489 76.513
-30 12.0 76.490 76.513

Fundamental emissions were contained within the frequency band 76 GHz to 77 GHz during all conditions of operation.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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Frequency Stability

60 deg. C,DC 120V 50 deg. C,DC 120V
i Agilent R T Agilent R T
Mkrl 76.496 7 GHz Mkrl 76.496 7 GHz
Ref 8 dBm Atten 16 dB -18.38 dBm Ref & dBm Atten 16 dB -16.49 dBm
#Peak ‘ #Peak T
Log 1 Log 3
10 10 )
dB/ dB/ I,
&8 o
/ N, r-‘ A
ol " it s TN o | DI " st e e A e
-38.4 -36.4
dBm dBm
Lafv LagfAv
Ml $2 Ml $2
Center 76.500 @ GHz Freg Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #UBH 56 MHz #Sweep 75 s (1201 pts) #Res BH 8 MHz #UBH 50 MHz #Sweep 75 5 (1201 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type X fAxis Anplitude
1 [¢5] Freq 76.498 7 GHz =16.38 dBm 1 (e8] Freq 76.496 7 GHz -16.48 dBm
2 €8] Freg 76.486 7 GHz -40.89 dBn 2 w Freq 76.487 S GHz -37.55 dBm
3 €M) Freq 76.589 2 GHz -39.19 dBm 3 feH] Freg 76.518 8 GHz -38.17 dBm
40 deg. C, DC 12.0 V 30 deg. C, DC 12.0 V
F Agilent R T - Agilent R T
Mkrl 76.497 5 GHz Mkrl 76.497 5 GHz
Ref @ dBm Atten 10 dB -12.28 dBm Ref @ dBm Atten 10 dB -11.84 dBm
4Peak P #Peak 7
Log Log
18 18
dB/ 28 dB/ iz
o . /’J. ““\N
ol 1 \_Mrl"" g P e p———— .wi“w o ) Mw’_,‘w CER—— rp—— VW««-.—-W"W“
-32.3 -31.8
dBm dBm
LgAv LgRy
M1 $2 M1 s2
Center 76.500 9 GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH & MHz #BH 50 MHz #Sweep 75 5 (12601 pts) #Res BH & MHz #YBH 50 MHz #Sneep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1 (&) Frag 76.497 5 GHz -12.28 dBn 1 1) Freq 76.497 5 GHz -11.84 dBa
2 [¢5] Freg 76.487 § GHz -33.14 dBm 2 (b Freq 76.488 3 GHz -32.24 dBm
3 1) Freg 76.589 2 GHz -32.61 dBm 3 [¢5] Freq 76.518 8 GHz -32.46 dBam
20 deg. C, DC 12.0 V 20 deg. C, DC 10.2 V
% Agilent R T % Agilent R T
Mkrl 76.497 5 GHz Mkrl 76.497 5 GHz
Ref 8 dBm Atten 10 dB -11.50 dBm Ref @ dBm Atten 18 dB -11.42 dBm
#Peak 1 *Peak 1
Log Log ¢
16 10
dB/ 3|2 dB/ i3
i 71\ ¥ v"\\
— \4‘\, e T —————— T T P \"“-\-_\-_ — e —
oL sl BN B I Y I b A NN R A
-31.5 -31.4
dBm dBm
LaAv LgRv
ML §2 ML 52|
Center 76.500 @ GHz Freg Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #UBH 50 MHz #Sweep 75 s (1201 pts) #Res BH & MHz wUEW 58 MHz *Sweep 75 s (1201 pts)
Marker Trace Type X Rxis Anplitude Markar Trace Type X Pxis Anplitude
1 [68) Freq 76.497 S GHz -11.58 dBm 1 (e8] Frag 76,497 5 GHz =11.42 dBm
2 > Freq 76.489 2 GHz -32.25 dBm 2 1 Frag 76.488 3 GHz -32,55 dBm
3 [¢5] Freq 76.518 8 GHz -31.54 dBm 3 (64} Frag 76.511 7 GHz -31.78 dBm
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20 deg. C,DC 13.8V 10 deg. C,DC 12.0 V
= Agilent R T Agilent R T
Mkrl 76.498 3 GHz Mkrl 76.497 5 GHz
Ref @ dBm Atten 10 dB -11.54 dBm Ref 8 dBm Atten 10 dB -11.43 dBm
wPeak T #Peak
Log ¢ Log
1o 16 ]
dB/ ;‘3 dB/ Ell ?
— 7 =
1] — - ...\...L.f;_u.-'.‘*"r " T Wl ul} [ .‘.««-.-'"‘V T
=315 -31.4
dBm dBm
LgAv LgAw
Ml 52| Ml §2]
Center 76.500 8 GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz
*Res BW § MHz VBN 58 MHz *Sveep 75 s (1201 prs) #Res BH 8 MHz #UBH 50 MHz #Sneep 75 5 (1201 pts)
Marker Trace Type X fxie fmplitude Marker Trace Type X Rxis Anplitude
1 )y Frag 76.498 3 BHz -11.54 dBm 1 1 Freq 76.497 S BHz -11.43 dBm
2 a Fraq 76.488 3 GHz -33,13 dém 2 ) Freq 76.489 2 GHz -32.19 dBm
3 a Frag 76.511 7 GHz -32.48 dBm 3 1y Freq 76.518 8 BHz -31.74 dEm
0 deg. C,DC 12.0 V -10 deg. C, DC 12.0 V
F Agilent R T R T
Mkrl 76.498 3 GHz Mkrl 76.499 2 GHz
Ref @ dBm Atten 10 dB -11.59 dBm Ref @ dBm Atten 10 dB -12.93 dBm
#Peak I #Peak T
Log Log
18 16
dB/ i o8/ il
/1N, e
7 o RS
i . LT [ e e B T . L Ll Al et T
-31.6 -32.9
dBm dBm
LgAv Lafv
M1 82 ML §2
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 GHz Center 76.500 @ GHz Freg Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #YBKH 50 MHz #Sweep 75 5 (1201 pts) #Res BH 8 MHz #UBH 58 MHz #Sweep 75 s (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X fxis Amplitude
1 1 Freq 76.498 3 GHz -11.59 dBu 1 <8} Freq 76.499 2 GHz -12.93 dBu
2 1 Freq 76.498 8 GHz -31.95 dBu 2 Ay Freq 76.498 8 GHz -32.96 dBn
3 6] Freq 76.511 7 GHz -31.99 dBu 3 ay Freq 76.512 5 GHz -34.23 dBn
-20 deg. C, DC 12.0 V -30 deg. C, DC 12.0 V
% Agilent R T Agilent R T
Mkrl 76.488 2 GHz Mkrl 76.439 2 GHz
Ref 8 dBm Atten 10 dB -13.91 dBm Ref @ dBm Atten 10 dB -14.68 dBm
#Peak T #Peak ]
Log Log
16 18 I
dB/ b dB/ Ak
S o
/ M, A N
ol » T v | o ) O O Wi
-33.9 -34.6
dBm dBm
LaAv LgAv
ML §2 Ml $2,
Center 76.500 @ GHz Freq Offset 73.8 GHz Span 1 BHz Center 76.500 @ GHz Fren Offset 73.8 GHz Span 1 GHz
#Res BH 8 MHz #UBH 50 MHz #Sweep 75 s (1201 pts) #Res BH 8 MHz #UBH 58 MHz #Sweep 75 5 (1201 pts)
Markar Trace Type X RAxis Amplituda Marker Trace Type X Axie Anplitude
1 [<B} Freq 76.499 2 GHz -13.91 dBu 1 [¢h) Freg 76.499 2 GHz ~14.59 dBn
2 ay Freq 76.489 2 GHz -35.82 dBn 2 1y Freg 76.498 B GHz -35.13 dBu
] [eb} Freq 76.512 5 GHz -35.94 dBn 3 1) Freg 76.513 3 GHz -36.82 dBm
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APPENDIX 2: Test instruments
Test equipment (1/2)
Last
Test Item| Local ID | LIMS ID Description Manufacturer Model Serial Calibration |Cal Int
Date
RE MAEC-04 |142011 IAC4_Semi Anechoic [TDK Semi Anechoic IDA-10005 05/25/2020 |24
(Chamber(NSA) Chamber 3m
RE MOS-15  [141562 [Thermo-Hygrometer  [CUSTOM. Inc CTH-201 010 01/07/2020 12
RE MMM-10 |141545 IDIGITAL HiTESTER  [Hioki 3805 51201148 01/06/2020 12
RE MIM-26 (142227 IMeasure IKOMELON KMC-36 - - -
RE MAEC-04-1142017 IAC4_Semi Anechoic [TDK Semi Anechoic IDA-10005 04/04/2019 |24
SVSWR Chamber(SVSWR) (Chamber 3m
RE MHA-31 (142041 IHorn Antenna (Oshima Prototype IA16-187 1 09/27/2019 12
[Engineering Co.
RE MPA-25 159919  [Power Amplifier SAGE Millimeter, Inc. [SBP-4035033018- |12559-01 06/30/2020 12
2F2F-S1
RE MCC-220 |151897 Microwave Cable [Huber+Suhner SF101EA/11PC24/ [SN MY1726/1EA |04/13/2020 |12
11PC24/2.5M
RE MHA-35 180544 [Horn Antenna SAGE Millimeter, Inc. [SAZ-2410-10-S1  ]17343-01 06/24/2020 12
RE MHF-29 (154635 IHigh Pass Filter 83 GHz[Oshima Prototype IA17-016 1 05/26/2020 12
- 110 GHz [Engineering Co.
RE MMX-08 186077 IWave guide Harmonic [Keysight Technologies [M1971W MY 56390146 05/25/2020 |12
IMixer Inc
RE MSA-03 (141884 Spectrum Analyzer [Keysight Technologies [E4448A IMY 44020357 03/04/2020 |12
Inc
RE MSA-19 182484 Signal Analyzer IKeysight Technologies [N9030B MY 57143159 06/24/2020 |12
Inc
RE MMX-05 142050 Block Downconverter |[EMC Instruments PS-X30-W10117A |13715 02/19/2020 12
Corporation
RE MCC-67 141329 Microwave Cable 1G- [Suhner SUCOFLEX102  [28635/2 04/02/2020 12
MOGHz
RE MHA-24 142036 [Horn Antenna Custom Microwave Inc. [HO6R - 09/27/2019  [12
RE MPA-29 176027 ID-Band Low Noise SAGE Millimeter, Inc. [SBL-1141741860- |15235-01 12/23/2019 |12
IAmplifier 0606-E1
RE MMX-03 142049  |[Harmonic Mixer OML INC. MO6HWD ID100709-1 11/27/2019 12
RE MDPLX- (142026 IDiplexer (OML INC. [DPL26 - 11/15/2019 12
01
RE MHA-27 1142039 Horn Antenna Custom Microwave Inc. [HO4R - 09/27/2019 12
RE MMX-04 (142053 [Harmonic Mixer OML INC. M04HWD 'Y100709-1 12/02/2019 12
RE MCC-135 (142032 Microwave Cable [Huber+Suhner SUCOFLEX102  [37511/2 09/11/2019 12
RE MHA-33 180634 [Horn Antenna SAGE Millimeter, Inc. [SAZ-2410-15-S1  ]17343-01 06/24/2020 12
RE MPA-23 142055 IPower Amplifier SAGE Millimeter, Inc. [SBP-5037532015- |11599-01 12/19/2019 |12
1515-N1
RE MMX-01 142047 IPreselected Millimeter [Keysight Technologies |11974V-E01 3001A00412 05/25/2020 |12
IMixer Inc
RE MCC-136 (142033 Microwave Cable IHuber+Suhner SUCOFLEX102 37512/2 09/11/2019 12
RE MPA-14 141583 IPre Amplifier SONOMA 310 260833 02/18/2020 12
INSTRUMENT
RE MCC-178 141227 Microwave Cable Junkosha MMX221- 15028305 03/18/2020 12
00500DMSDMS
RE COTS- 178648 IEMI measurement [TSJ (Techno Science [TEPTO-DV - - -
MEMI-02 rogram Uapan)
RE MHA-02 (141503 [Horn Antenna 18- IEMCO 3160-09 1265 06/15/2020 12
26.5GHz
RE MHA-04 |141505 [Horn Antenna 26.5- IEMCO 3160-10 1140 09/19/2019 12
HOGHz
RE MHA-21 141508 Horn Antenna 1-18GHz [Schwarzbeck Mess -  |BBHA9120D 557 05/22/2020 12
[Elektronik
RE MPA-12  |141581 IMicroWave System IKeysight Technologies [83017A 650 10/16/2019 |12
|Amplifier Inc
RE MCC-246 (199563 Microwave Cable IHUBER+SUNER SF126E/11PC35/ [537061/126E / 06/11/2020 |12
11PC35/ 537072/126E
1000M,5000M
RE MPA-03 |141577 Microwave System IKeysight Technologies [83050A IMY 39500610 10/01/2019 |12
IPower Amplifier Inc
RE MAT-34 [141331 |Attenuator(6dB) [TME [UFA-01 - 02/05/2020 12
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Test equipment (2/2)
Last
Test Item| Local ID | LIMS ID Description Manufacturer Model Serial Calibration |Cal Int
Date
RE MBA-05 (141425 Biconical Antenna |Schwarzbeck Mess - [VHA9103+BBA9106 1302 08/24/2019 12
Elektronik
RE MCC-50 141397 ICoaxial Cable UL Japan - - 03/24/2020 12
RE MLA-23 141267 ILogperiodic Schwarzbeck Mess - [VUSLP9111B 9111B-192 08/24/2019 |12
lAntenna(200- Elektronik
1000MHz)
RE MTR-10 141951 EMI Test Receiver |Rohde & Schwarz [ESR26 101408 03/10/2020  [12
RE MCC-113 |141217 (Coaxial cable Fujikura/Suhner/TS]  [SD-2W/SFM141/ -/04178 06/18/2020 12
421-010/
sucoform141-PE/
IRFM-E121(SW)
RE MLPA-01 (141254 ILoop Antenna Rohde & Schwarz HFH2-72 100017 10/04/2019 12
RE MCC-143 [141413 ICoaxial Cable UL Japan - - 06/18/2020 12
RE MCH-04 141429 [Temperature and ESPEC IPL-2KP 14015723 08/02/2019 |12
[Humidity Chamber
RE MOS-14  |141561 [Thermo-Hygrometer [CUSTOM. Inc CTH-201 1401 01/07/2020 |12
RE MPA-31 180607 IPower Amplifier SAGE Millimeter, Inc. [SBP-7531142515-1010- |17343-01 10/11/2019 |12
E1
RE MHF-15 (142042 High Pass Filter 81- [AmTechs Corporation |[HPF-10-778030 201 07/14/2020 12
110GHz
RE MPA-13 141582 IPre Amplifier SONOMA 310 260834 02/10/2020 12
INSTRUMENT
RE MOS-27 141566 [Thermo-Hygrometer [CUSTOM. Inc CTH-201 IA08Q26 01/07/2020  [12
RE MMM-03 (141530 Digital Tester Fluke Corporation [FLUKE 26-3 78030621 08/18/2020 |12
RE MIM-25 1142226 IMeasure KOMELON IKMC-36 - - -
RE MAEC-01-1141994 IAC1_Semi Anechoic{TDK Semi Anechoic Chamber [DA-06881 04/16/2019 |24
SVSWR Chamber(SVSWR) 10m

*Hyphens for Last Calibration Date and Cal Int (month) are instruments that Calibration is not required (e.g.
software), or instruments checked in advance before use.

The expiration date of the calibration is the end of the expired month.
As for some calibrations performed after the tested dates, those test equipment have been controlled by means of
an unbroken chains of calibrations.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or

international standards.

Test ltem: RE: Radiated Emission test
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