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A TUVRheinland®

2.4GHz SDR, 40MHz BW

TestMode Antenna

Channel OCB [MHz]

FL[MHZ] FH[MHz] LimitfMHz] | Verdict

40M Ant0

2422.5 35.625

2404.759 2440.384

2437.5 35.532

2419.738 2455.270

2452.5 35.540

2434.701 2470.241

KEYSIGHT |Input RF

RL

1 Graph
Scale/Div 10.0 dB

Center 2.42250 GHz

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Atten: 40 dB Trig: Free Run
Gate: Off

#IF Gain: Low

Coupling: DC
Align: Auto

Ref Lvl Offset 10.36 dB
Ref Value 30.00 dBm

[ 3]

N VU NPV U A U P
Jl
by

A

#Video BW 2.7000 MHz

#Res BW 820.00 kHz

Occupied Bandwidth

35.625 MHz Total Power

71.822 kHz
37.73 MHz xdB

Transmit Freq Error
x dB Bandwidth

May 26, 2022
2:08:19 PM

5 @ W[?

40M_Ant0 2422.5

% of OBW Power

Frequency v

Center Freq: 2.422500000 GHz
Avg|Hold: 100/100
Radio Std: None

Center Frequency

Mkr1

8.000000 MHz

Auto
Man

Span 80 MHz|
Sweep 1.00 ms (1001 pts),

29.5dBm

99.00 %
-26.00 dB

40M_Ant0_2437.5

KEYSIGHT |Input RF

RL

Scale/Div 10.0 dB

Center 2.43750 GHz

InputZ: 50
Corr CCorr
Freq Ref. Int (S)

Atten: 40 dB Trig: Free Run

Coupling: DC

Align: Auto #IF Gain: Low

Ref Lvl Offset 10.36 dB
Ref Value 30.00 dBm

e r—— e
¥
YN »quuﬁ‘wwmw.!

#Video BW 2.7000 MHz

#Res BW 820.00 kHz

Occupied Bandwidth

35.532 MHz Total Power

4.016 kHz
37.92 MHz xdB

Transmit Freq Error
x dB Bandwidth

May 26, 2022
2:16:19 PM

9l ?

KEYSIGHT [nput RF

RL

Scale/Div 10.0 dB

Center 2.45250 GHz

Input Z: 50 Q Atten: 40 dB
Corr CCorr

Freq Ref: Int (S)

Trig: Free Run
Gate: Off
#IF Gain: Low

Coupling: DC

> Align: Auto

Ref Lvl Offset 10.53 dB
Ref Value 30.00 dBm

P
b Wﬂwmwwwmw

#Video BW 2.7000 MHz

#Res BW 820.00 kHz

2 Metrics

Occupied Bandwidth
35.540 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

-29.263 kHz
37.46 MHz xdB

May 26, 2022 |
2:30:08 PM

5 m?

% of OBW Power

% of OBW Power

Frequency v

Center Freq: 2.437500000 GHz
Avg[Hold: 100/100
Radio Std: None

Center Frequency |
437500000 GHz

Settings

8.000000 MHz

Auto
Man

Sweep 1.00 ms (1001 pts)|

31.5dBm

99.00 %
-26.00 dB

) w7
L’ﬁ 2

Frequency v

Center Freq: 2.452500000 GHz
Avg|Hold: 100/100
Radio Std: None

Center Frequency

452500000 GHz ol

8.000000 MHz

Auto
Man

Span 80 MHz|
Sweep 1.00 ms (1001 pts)

26.6 dBm

99.00 %
-26.00 dB

L3
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Appendix A.4: Test Results of Conducted Spurious Emissions Measured in 100 kHz
Bandwidth

2.4GHz SDR, 1.4MHz BW

TestMode Antenna Channel FFTEAIEaZ?ge RFJ E;v]el l[:\:ﬁ?:srl:ll]t [Ialénr:] Verdict
Reference 12.78 12.78 - PASS

2403.5 30~1000 12.78 -60.54 <-17.22 PASS

1000~26500 12.78 -50.97 <-17.22 PASS

Reference 12.91 12.91 - PASS

1.4M Ant0 24355 30~1000 12.91 -59.91 <-17.09 PASS
1000~26500 12.91 -52.08 <-17.09 PASS

Reference 13.12 13.12 - PASS

2469.5 30~1000 13.12 -60.87 <-16.88 PASS

1000~26500 13.12 -51.26 <-16.88 PASS
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1.4M Ant0 2403.5 0~Reference

Frequency v

KEYSIGHT |Input RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS] e
i Coupling Corr CCorr Gate: OFf AvglHold: 10110 " (Center Frequency _ BEFRY
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.403500000 GHz
Sig Track: Off PPPPPP
- Span
Ref Lvl Offset 9.86 dB Mkr1 s 2.10000000 MHz
Scale/Div 10 dB Ref Level 29.86 dBm Swept Span

Zero Span

1 Spectrum

0 1 Full Span

i"mh"ﬁm"‘f—‘\["\‘"\ﬁﬂm {V\ VY W

2.402450000 GHz

210.000 kHz

Auto
Man

Center 2.403500 GHz #Video BW 300 kHz Span 2.100 MHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

May 25, 2022 ] =
q (ﬁ - ? 5:31:18 PM : 5l Signal Track

1.4M_Ant0_2403.5 30~1000

\ + Frequency v

KEYSIGHT Input RF InputZ 500 #Atlen 2048 PNO: Fast #Avg Type: Power (RMS|

RL  —p |Coupling DC Corr CCorr Gate: OFf AvglHold: 10/10 o Genier Fiequency
Align Auto Freq Ref: Int (S) IFGain'Low  Trig: Free Run 515.000000 MHz

oo Sig Track: Off PPPPPP

I = e Span

1 Spectrum Ref Lyl Offset 9.86 dB Mkr1 750.26 MHZ|f 670000000 Mz

Scale/Div 10 dB Ref Level 19.86 dBm -60.54 dBm Swept Span

Zero Span

Start Freq
30.000000 MHz
Stop Freq
0000000 GHz

AUTO TUNE

F Step
97.000000 MHz

Auto

Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz|
j#Res BW 100 kHz Sweep ~94.2 ms (30001 pts),

May 25, 2022 (] x A
q (S - ? 5?({1:23PM ':: E‘E LAY

(Span Zoom)

1.4M_Ant0 2403.5 1000~26500

-+ Frequency

KEYSIGHT Input RF InputZ: 50 0 #Atien: 20dB  |PNO: Fast #Avg Type: Power (RMS)
RL Coupling: DC Corr CCorr Gate: Off AvglHold: 10/10 = Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 13.750000000 GHz
Sig Track: Off PPPPPP
Span

1 Spectrum Ref Lvl Offset 9.86 dB Mkr2 26.217 80 GHz|} 25 5000000 iz
Scale/Div 10 dB Ref Level 19.86 dBm -50.97 dBm Swept Span
] 1 Y Zero Span
Full Span

Start Freq
0000000 GHz

Stop Freq

26.500000000 GHz

l AUTO TUNE
#Video BW 300 kHz Stop 26.50 GHz| | S ——

Sweep ~2.44 s (30001 pts)| ICF Step
5 Marker Table v 2550000000 GHz
Auto
Mode Trace Scale X Y Function Function Width Function Value
2.403 35 GHz 12.01 dBm
—26.217 80 GH: 50.97 dBi

May 25, 2022
5:31:58 PM
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1.4M Ant0 2435.5 0~Reference

KEYSIGHT |Input RE
RL Coupling:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.435500 GHz
#Res BW 100 kHz

9| ?

M|+
KEYSIGHT o R~
Coupling: DC
RL o o Alto
L

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
j#Res BW 100 kHz

9l (?

+

KEYSIGHT |Input RF
RL Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB
Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 9.86 dB
Ref Level 29.86 dBm

’1

N‘v,«/’\huw./kv‘»m;,wf\,n A A ey

#Video BW 300 kHz

May 25, 2022
5:35:44 PM

PNO: Best Wide

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

PPPPPP
Mkr1 2.435 350 9 GHz
12.91 dBm|

Span 2.100 MHz,
Sweep 1.00 ms (1001 pts)

1.4M_Ant0_2435.5 30~1000

InputZ: 50 0
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

#Video BW 300 kHz

May 25, 2022
5:35:50 PM

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

PPPPPP
Mkr1 988.36 MHz
-59.91 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts),

1.4M_Ant0 2435.5 1000~26500

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

InputZ: 50
Corr CCorr
Freq Ref: Int (S)

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

#Video BW 300 kHz

X
2.434 80 GHz
2557180 GH:

¥
13.17 dBm
5208 dBi

Function

May 25, 2022
5:36:24 PM

#Avg Type: Power (RMS]
Avg[Hold: 10/10

Trig: Free Run M

PPPPPP
Mkr2 25.571 80 GHz|
-52.08 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Width Function Value

o]

Center Frequency
2.435500000 GHz

Frequency v

Span
2.10000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.434450000 GHz

Signal Track

Frequency v

Center Frequency
5 00000 MHz
Span

970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz
Stop Freq
0000000 GHz

AUTO TUNE

F Step
97.000000 MHz

Auto

(Span Zoom)

Frequency

Center Frequency
13.750000000 GHz
Span
25.5000000 GHz
Swept Span
Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq
26.500000000 GHz
l AUTO TUNE

F Step
2.550000000 GHz
Auto
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1.4M Ant0 2469.5 0~Reference

Frequency v

KEYSIGHT |Input RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS] e
i Coupling Corr CCorr Gate: OFf AvglHold: 10110 " (Center Frequency _ BEFRY
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.469500000 GHz
Sig Track: Off PPPPPP
Span

1 Spectrum Ref Lvl Offset 10.03 dB . 2.10000000 MHz
Scale/Div 10 dB Ref Level 30.00 dBm Swept Span
Zero Span

Full Span

2.468450000 GHz

210.000 kHz

Auto
Man

Center 2.469500 GHz #Video BW 300 kHz Span 2.100 MHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

May 25, 2022 ] =
q (ﬁ - ? 5:41:12 PM : 5l Signal Track

1.4M_Ant0_2469.5 30~1000

\ + Frequency v

KEYSIGHT Input RF InputZ: 50 0 #Atten:20dB  |PNO: Fast #Avg Type: Power (RMS

RL  op. |COUDING DC Corr CCorr Gate: Off Avg|Hold: 10/10 = Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 515.000000 MHz

L Sig Track: Off PPPPPP

I = T Span

1 Spectrum Ref Lvl Offset 10.03 dB Mir1 927.44 MHz|} 970000000 MHz

Scale/Div 10 dB Ref Level 20.00 dBm -60.87 dBm Swept Span

Zero Span

Start Freq
30.000000 MHz
Stop Freq
0000000 GHz

AUTO TUNE

F Step
97.000000 MHz

Auto

Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz|
j#Res BW 100 kHz Sweep ~94.2 ms (30001 pts),

May 25, 2022 (] x A
q (S - ? 5?}1:18PM ':: E‘E LAY

(Span Zoom)

1.4M_Ant0 2469.5 1000~26500

-+ Frequency

KEYSIGHT Input RF InputZ: 50 0 #Atien: 20dB  |PNO: Fast #Avg Type: Power (RMS)
RL Coupling: DC Corr CCorr Gate: Off AvglHold: 10/10 = Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 13.750000000 GHz
Sig Track: Off PPPPPP
Span

1 Spectrum Ref Lvl Offset 10.03 dB Mkr2 26.193 15 GHz|} 25 5000000 iz
Scale/Div 10 dB Ref Level 20.00 dBm -51.26 dBm Swept Span
< f Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq

26.500000000 GHz

l AUTO TUNE
#Video BW 300 kHz Stop 26.50 GHz| | S ——

Sweep ~2.44 s (30001 pts)| ICF Step
5 Marker Table v 2550000000 GHz
Auto
Mode Trace Scale X Y Function Function Width Function Value
2.468 80 GHz 12.92 dBm
2619315 GHz___-51.26 dBi

May 25, 2022
5:41:53 PM
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2.4GHz SDR, 1.4MHz BW CA mode
TestMode Antenna Channel Fr‘?ﬁﬂii?ge RFJE%G' E%srl:]l]t [Iagnnf] Verdict
Reference 13.48 13.48 - PASS
2405.12 30~1000 13.48 -61.29 <-16.52 PASS
1000~26500 13.48 -51.81 <-16.52 PASS
Reference 13.77 13.77 - PASS
1.4MCA Ant0 2437.12 30~1000 13.77 -61.32 <-16.23 PASS
1000~26500 13.77 -51.71 <-16.23 PASS
Reference 13.52 13.52 - PASS
2471.12 30~1000 13.52 -60.53 <-16.48 PASS
1000~26500 13.52 -51.75 <-16.48 PASS
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1.4MCA Ant0 2405.12 0~Reference

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

KEYSIGHT |Input RE
RL Coupling:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 9.86 dB
Ref Level 29.86 dBm

91

Center 2.405120 GHz #Video BW 300 kHz

#Res BW 100 kHz

9| ?

May 25, 2022
5:52:15 PM

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

PPPPPP

Span 2.100 MHz,
Sweep 1.00 ms (1001 pts)

1.4MCA_Ant0_2405.12_30~1000

M|+
InputZ: 50 Q

Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

KEYSIGHT [nput R __

Coupling: DC
RL > Align: Auto
X1

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

Start 0.0300 GHz
j#Res BW 100 kHz

9l (?

#Video BW 300 kHz

May 25, 2022
5:52:21 PM

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

PPPPPP
Mkr1 928.67 MHz
-61.29 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts),

1.4MCA_Ant0_2405.12_1000~26500

+

InputZ: 50
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

KEYSIGHT |Input RF
RL Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB
) %

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

#Video BW 300 kHz

5 Marker Table v

Mode Trace Scale X Y
f 2.405 90 GHz 13.07 dBm
f 22050 20GHz___-51.817dBi

Function

May 25, 2022
5:52:56 PM

Function Width

#Avg Type: Power (RMS]
Avg[Hold: 10/10

Trig: Free Run M

PPPPPP

Mkr2 22.090 20 GHz|
-51.81 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Value

Frequency v

Center Frequency
2.405120000 GHz

Span
2.10000000 MHz

Swept Span
Zero Span

Full Span

2.404070000 GHz

210.000 kHz

Auto
Man

Signal Track

Frequency v
Center Frequency
5 00000 MHz
Span
970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz

Auto
Man

(Span Zoom)

Frequency

Center Frequency
13.750000000 GHz
Span
25.5000000 GHz
Swept Span
Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq
26.500000000 GHz
l AUTO TUNE

F Step
2.550000000 GHz
Auto
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1.4MCA Ant0 2437.12 0~Reference

el Q Frequency v
KEYSIGHT |Input RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS] e
i Coupling Corr CCorr Gate: OFf AvglHold: 10110 " (Center Frequency _ BEFRY

Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.437120000 GHz
Sig Track: Off PPPPPP
P a5 3 =pa)
Ref Lvl Offset 9.86 dB Mkr1 2.436 685 3 GHz|| 210000000 MHz
Scale/Div 10 dB Ref Level 29.86 dBm 13.77 dBm| Swept Span

Zero Span

1 Spectrum

Full Span

Start Freq
2.436070000 GHz

210.000 kHz

Auto
Man

Center 2.437120 GHz #Video BW 300 kHz Span 2.100 MHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

May 25, 2022 ] =
q (ﬁ - ? 5:57:37 PM : 5l Signal Track

1.4MCA_Ant0_2437.12_30~1000

\ + Frequency v

KEYSIGHT Input RF Input Z: 50 #Atlen:20dB |PNO: Fast #Avg Type: Power (RMS)

RL  op. |COUDING DC Corr CCorr Gate: Off Avg|Hold: 10/10 = Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 515.000000 MHz

[ Sig Track: Off PPPPPP

I = T Span

1 Spectrum Ref Lvl Offset 9.86 dB Mkr1 852.88 MHZ|f 670000000 MHz

Scale/Div 10 dB Ref Level 19.86 dBm ‘Swept Span

Zero Span

Start Freq
30.000000 MHz

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz

Auto

Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz|
j#Res BW 100 kHz Sweep ~94.2 ms (30001 pts),

May 25, 2022 (] x A
q (S - ? 5?%7:42PM ':: E‘E LAY

(Span Zoom)

1.4MCA_Ant0_2437.12_1000~26500

-+ Frequency

KEYSIGHT |Input: RF InputZ: 50 #Atten: 20 dB PNO: Fast #Avg Type: Power (RMS]
RL Coupling DC Corr CCorr Gate: Off AvglHold: 10/10 5 Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 13.750000000 GHz
Sig Track: Off PP P'PPP
g =y Span
1 Spectrum Ref Lvl Offset 9.86 dB Mkr2 25.7 /4?3 GHz|| 255000000 GHz
Scale/Div 10 dB Ref Level 19.86 dBm -51.70 dBm Swept Span

Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq

26.500000000 GHz

l AUTO TUNE
#Video BW 300 kHz Stop 26.50 GHz| | S ——

Sweep ~2.44 s (30001 pts)| [CF Step
5 Marker Table v 2.550000000 GHz

Auto
Mode Trace Scale X Function Function Width Function Value

May 25, 2022 = 3]
5:58:17 PM -1 L‘d




Appendix A
CN224PNQ 002
Page 46 of 187

A TUVRheinland®

Priifbericht - Produkte
Test Report - Products

KEYSIGHT |Input RE
RL Coupling:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.471120 GHz
#Res BW 100 kHz

9| ?

.
KEYSIGHT o R~

Coupling: DC
RL o o Alto
L

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
j#Res BW 100 kHz

9l (?

+

KEYSIGHT |Input RF

RL Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB
@

1

5 Marker Table v

Mode Trace Scale

1.4MCA_Ant0 2471.12_0~Reference

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

May 25, 2022
6:03:39 PM

#Atten: 30 dB
Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 10.03 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

PNO: Best Wide

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

PPPPPP
1470 718 9 GHz|
13.52 dBm|

Span 2.100 MHz,
Sweep 1.00 ms (1001 pts)

1.4MCA_Ant0_2471.12_30~1000

InputZ: 50 0
Corr CCorr
Freq Ref: Int (S)

May 25, 2022
6:03:46 PM

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 10.03 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

PPPPPP
Mkr1 923.60 MHz
-60.53 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts),

1.4MCA_Ant0_2471.12_1000~26500

InputZ: 50
Corr CCorr
Freq Ref: Int (S)

X

May 25, 2022
6:04:21 PM

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 10.03 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function

Function Width

#Avg Type: Power (RMS]
Avg[Hold: 10/10

Trig: Free Run M

PPPPPP

Mkr2 25.346 55 GHz|
-51.75 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Value

Bl

Frequency v

Center Frequency ‘&' ttings
2.471120000 GHz ‘ _
Span

2.10000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.470070000 GHz

Signal Track

Frequency v
Center Frequency
5 00000 MHz
Span
970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz

Auto

(Span Zoom)

Frequency

Center Frequency
13.750000000 GHz
Span
25.5000000 GHz
Swept Span
Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq
26.500000000 GHz
l AUTO TUNE

F Step
2.550000000 GHz
Auto
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2.4GHz SDR, 3MHz BW

TestMode Antenna Channel Fr‘?ﬁﬂii?ge R[ec:‘ Eﬁ;’]el E%srl:]l]t [Iagnnf] Verdict
Reference 8.72 8.72 - PASS

2405.5 30~1000 8.72 -60.99 <-21.28 PASS

1000~26500 8.72 -53.32 <-21.28 PASS

Reference 9.42 9.42 - PASS

3M Ant0 24355 30~1000 9.42 -61.19 <-20.58 PASS
1000~26500 9.42 -51.78 <-20.58 PASS

Reference 9.33 9.33 - PASS

2468.5 30~1000 9.33 -61.04 <-20.67 PASS

1000~26500 9.33 -52.02 <-20.67 PASS
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3M Ant0 2405.5 0~Reference

+

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Frequency v

#Atten: 30 dB PNO: Best Wide
Gate: Off

IF Gain: Low

#Avg Type: Power (RMS|
Avg|Hold: 10/10
Trig: Free Run

KEYSIGHT :[\PN RF

Coupling:
Bt > Aign: Auto

Center Frequency
2.405500000 GHz

M

1 Spectrum
Scale/Div 10 dB

Center 2.405500 GHz
#Res BW 100 kHz

9| ?

.
KEYSIGHT o R~

Coupling: DC
RL > Align: Auto
L

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
j#Res BW 100 kHz

9l (?

+

KEYSIGHT |Input RF
RL Coupling:
Align: Auto

C

1 Spectrum
Scale/Div 10 dB
‘(‘»1

5 Marker Table v

Mode Trace Scale

2.405 05 GHz
—26.124 30 GH:

InputZ: 50 0
Corr CCorr
Freq Ref: Int (S)

InputZ: 50
Corr CCorr
Freq Ref: Int (S)

Sig Track: Off

Ref Lvl Offset 9.86 dB
Ref Level 29.86 dBm

o T v waﬁ
|

#Video BW 300 kHz

May 26, 2022
9:12:37 AM

3M_Ant0_2405.5 30~1000

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

’1

#Video BW 300 kHz

May 26, 2022

9:12:42 AM

3M_Ant0_2405.5

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

#Video BW 300 kHz

X 7
9.909 dBm

53.32 dBi

Function

May 26, 2022
9:13:17 AM

Function Width

PPPPPP
Span
4.50000000 MHz

Swept Span
Zero Span

Full Span

2.403250000 GHz

Span 4.500 MHz,
Sweep 1.00 ms (1001 pts)

Signal Track

Frequency
Center Frequency
515.000000 MHz
PPPPPP
Span

Mkr1 468.83 MHz||'a70.000000 Miiz
-60.99 dBm)| Swept Span
Zero Span

Start Freq
30.000000 MHz

v

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz
Auto

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts),

(Span Zoom)

LAY
1000~26500

Frequency

#Avg Type: Power (RMS]
Avg[Hold: 10/10
Trig: Free Run

Center Frequency

M 13.750000000 GHz

PPPPPP
Span
Mkr2 26.124 30 GHz|} 255000000 GHz

Swept Span
Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq

26.500000000 GHz

l AUTO TUNE
Stop 26.50 GHz| | S ——

Sweep ~2.44 s (30001 pts)| [CF Step
2.550000000 GHz

Auto
Function Value
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+

KEYSIGHT |Input RE
RL Coupling:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.435500 GHz
#Res BW 100 kHz

9| ?

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 9.86 dB
Ref Level 29.86 dBm

#Video BW 300 kHz

May 26, 2022
9:22:04 AM

i+

KEYSIGHT [nput RF

Coupling: DC
RL > Align: Auto
X1

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
j#Res BW 100 kHz

9l (?

+

KEYSIGHT |Input RF
RL Coupling:
Align: Auto

C

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

—26.303 65 GH:

InputZ: 50 0
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

#Video BW 300 kHz

Sweep ~94.2 ms (30001 pts),

May 26, 2022
9:22:09 AM

3M_Ant0 2435.5 1000~26500

InputZ: 50
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

#Video BW 300 kHz

Sweep ~2.44 s (30001 pts)| [CF Step

X
2.434 80 GHz
2

Y Function

51.78 dBi

May 26, 2022
9:22:45 AM

3M Ant0 2435.5 0~Reference

#Avg Type: Power (RMS|
Avg|Hold: 10/10
Trig: Free Run

Mkr1 2.436 148 0 GHz,

3M_Ant0_2435.5 30~1000

#Avg Type: Power (RMS|
Avg|Hold: 10/10
Trig: Free Run

#Avg Type: Power (RMS]
Avg[Hold: 10/10
Trig: Free Run

Mkr2 26.303 65 GHz|

Function Width
9.146 dBm

Frequency v

Center Frequency

M 2.435500000 GHz ‘ _
PPPPPP

Span

4.50000000 MHz

Swept Span
Zero Span

9.42 dBm|

Full Span

Start Freq
2.433250000 GHz

Stop Freq
37750000
AUTO TUNE

Span 4.500 MHz,
Sweep 1.00 ms (1001 pts)

Signal Track

Frequency

Center Frequency
515.000000 MHz
Span

970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

v

M

PPPPPP
Mkr1 862.10 MHz
-61.19 dBm

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz
Auto

Stop 1.0000 GHz|

(Span Zoom)

Frequency

Center Frequency
M 13.750000000 GHz
PPPPPP
Span
25.5000000 GHz
Swept Span
Zero Span

-51.78 dBm

Full Span

Start Freq
0000000 GHz

Stop Freq
26.500000000 GHz
l AUTO TUNE

Stop 26.50 GHz|

2.550000000 GHz

Auto
Function Value
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3M Ant0 2468.5 0~Reference

+

KEYSIGHT :[\PN RF

Coupling:
RL o> ign Auto

1 Spectrum
Scale/Div 10 dB

Center 2.468500 GHz
#Res BW 100 kHz

9| ?

Input Z: 50 Q #Atten: 30 dB
Corr CCorr Gate: Off
Freq Ref: Int (S) IF Gain: Low

Sig Track: Off

Ref Lvl Offset 10.03 dB
Ref Level 30.00 dBm

¢ 1
/J‘ o ™\

#Video BW 300 kHz

May 26, 2022
9:28:43 AM

i+

KEYSIGHT [nput R __

Coupling: DC
RL > Align: Auto
X1

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
j#Res BW 100 kHz

9l (?

KEYSIGHT E\Dut‘RF .
oupling DC
RL = ign Auto

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

—26.13280 GH:

InputZ: 50 0
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 10.03 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

May 26, 2022
9:28:48 AM

3M_Ant0 2468.5 1000~26500

InputZ: 50
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 10.03 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
2.468 80 GHz
2

Function

-52.02 dB:i

May 26, 2022
9:29:23 AM

PNO: Best Wide

w«“r«n ,,r\f‘\.’ WVW/WWT}

3M_Ant0_2468.5 30~1000

10.13 dBm

Q Frequency v
Center Frequency

M 2.468500000 GHz
PPPPPP

Span
2.467 501 0 GHz|| 4 50000000 MHz
9.33 dBm

Swept Span
Zero Span

#Avg Type: Power (RMS|
Avg|Hold: 10/10
Trig: Free Run

Full Span

Start Freq
2.466250000 GHz

Stop Freq
70750000
AUTO TUNE

Span 4.500 MHz,
Sweep 1.00 ms (1001 pts)

Signal Track

Frequency v

#Avg Type: Power (RMS|

Avg|Hold: 10/10 Center Frequency

Trig: Free Run M 515.000000 MHz
PPPPPP

- Span
Mkr1 821.94 MHz|| 970.000000 MHz
-61.04 dBm

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz
Auto

Stop 1.0000 GHz|

Sweep ~94.2 ms (30001 pts),
= F"f} A

bJ) # | |(span Zoom)

Frequency

#Avg Type: Power (RMS]
Avg[Hold: 10/10
Trig: Free Run

Center Frequency

M 13.750000000 GHz
PPPPPP

Span
Mkr2 26.132 80 GHz|} 255000000 GHz
-52.02 dBm

Swept Span
Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq

26.500000000 GHz

l AUTO TUNE
Stop 26.50 GHz| | S ——

Sweep ~2.44 s (30001 pts)| [CF Step
2.550000000 GHz

Auto

Function Width Function Value
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2.4GHz SDR, 3MHz BW CA mode

TestMode Antenna Channel Fr‘?ﬁﬂii?ge R[ec:‘ Eﬁ;’]el E%srl:]l]t [Iagnnf] Verdict
Reference 10.29 10.29 - PASS

2408.2 30~1000 10.29 -61.21 <-19.71 PASS

1000~26500 10.29 -51.67 <-19.71 PASS

Reference 10.84 10.84 - PASS

3MCA Ant0 2438.2 30~1000 10.84 -60.69 <-19.16 PASS
1000~26500 10.84 -51.53 <-19.16 PASS

Reference 10.04 10.04 - PASS

2471.2 30~1000 10.04 -59.96 <-19.96 PASS

1000~26500 10.04 -51.92 <-19.96 PASS
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A TUVRheinland®

KEYSIGHT |Input RE
RL Coupling:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.408200 GHz
#Res BW 100 kHz

9| ?

KEYSIGHT [nput R __

Coupling: DC
RL > Align: Auto
X1

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
j#Res BW 100 kHz

9l (?

+

KEYSIGHT |Input RF
RL Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

1

5 Marker Table v

Mode Trace Scale

—26.101 35 GH:

i+

3MCA Ant0 2408.2 0~Reference

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

PPPPPP

Ref Lvl Offset 9.86 dB
Ref Level 29.86 dBm

il

"\/j

#Video BW 300 kHz Span 4.500 MHz

Sweep 1.00 ms (1001 pts)

May 26, 2022
9:33:55 AM

3MCA_Ant0 2408.2 30~1000

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

InputZ: 50 0
Corr CCorr
Freq Ref: Int (S)

#Avg Type: Power (RMS|
Avg|Hold: 10/10

Trig: Free Run M

PPPPPP
Mkr1 690.76 MHz
-61.21 dBm

Ref Lvl Offset 9.86 dB
Ref Level 19.86 dBm

#Video BW 300 kHz Stop 1.0000 GHz|

Sweep ~94.2 ms (30001 pts),
May 26, 2022

] %X
9:34:01 AM ':: L‘ﬂ

LAY
3MCA _Ant0_2408.2_1000~26500

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

InputZ: 50
Corr CCorr
Freq Ref: Int (S)

#Avg Type: Power (RMS]
Avg[Hold: 10/10

Trig: Free Run M

PPPPPP
= =

Ref Lvl Offset 9.86 dB Mkr2 26.101 35 GHz

Ref Level 19.86 dBm

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.44 s (30001 pts)

X
2.408 45 GHz

Y
10.31 dBm
—_-51.67dBi

Function Function Width Function Value

May 26, 2022
9:34:35 AM

Bl

Frequency
Center Frequency
2.408200000 GHz
Span
4.50000000 MHz

Swept Span
Zero Span

Full Span

2.405950000 GHz

CF Step
450.000 kHz

Auto
Man

Signal Track

Frequency

Center Frequency
515.000000 MHz
Span

970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz

Auto

(Span Zoom)

Frequency

Center Frequency
13.750000000 GHz
Span
25.5000000 GHz
Swept Span
Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq
26.500000000 GHz
l AUTO TUNE

F Step
2.550000000 GHz
Auto

v

v
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3MCA Ant0 2438.2 0~Reference

el Q Frequency v
KEYSIGHT |Input RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS] e
i Coupling Corr CCorr Gate: OFf AvglHold: 10110 " (Center Frequency _ BEFRY

Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.438200000 GHz
Sig Track: Off PPPPPP
7 Span
Ref Lvl Offset 9.86 dB Mkr1 2.439 190 0 GHz|| 450000000 MHz
Scale/Div 10 dB Ref Level 29.86 dBm 10.84 dBm| Swept Span

Zero Span

1 Spectrum

Full Span

Start Freq
2.435950000 GHz.

Center 2.438200 GHz #Video BW 300 kHz Span 4.500 MHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

May 26, 2022 ] =
q (ﬁ - ? 9:50:18 AM 5 A Signal Track

3MCA_Ant0 2438.2 30~1000

\ + Frequency v

KEYSIGHT |nput RF Input Z: 50 #Atlen:20dB |PNO: Fast #Avg Type: Power (RMS)
RL  op. |COUDING DC Corr CCorr Gate: Off Avg|Hold: 10/10 = Center Frequency
Align: Auto Freq Ref: Int () IF Gain: Low Trig: Free Run 515.000000 MHz

W Sig Track: Off ppppPPP
W = : % e Span
1 Spectrum Ref Lvl Offset 9.86 dB Mkr1 873.03 MHZf 670000000 Mz
Scale/Div 10 dB Ref Level 19.86 dBm -60.69 dBm Swept Span

Zero Span

Start Freq
30.000000 MHz

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz

Auto
Man

Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz|
j#Res BW 100 kHz Sweep ~94.2 ms (30001 pts),

May 26, 2022 (] x A
q (S - ? 9?%0:24AM ':: E‘E LAY

(Span Zoom)

3MCA Ant0 2438.2_1000~26500

-+ Frequency

KEYSIGHT !nput RF InputZ: 50 #Attlen:20dB  |PNO: Fast #Avg Type: Power (RMS T
0 Coupling: DC Corr CCorr Gate: Off Avg|Hold: 10/10 5 EAUERcY;
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 13.750000000 GHz
Sig Track: Off PPPPPP
Span

1 Spectrum Ref Lvl Offset 9.86 dB Mkr2 26.238 20 GHz|} 25 5000000 iz
Scale/Div 10 dB Ref Level 19.86 dBm -51.53 dBm Swept Span
< f Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq

26.500000000 GHz

l AUTO TUNE
#Video BW 300 kHz Stop 26.50 GHz| | S ——

Sweep ~2.44 s (30001 pts)| ICF Step
5 Marker Table v 2550000000 GHz
Auto
Mode Trace Scale X Y Function Function Width Function Value
2.438 20 GHz 11.41 dBm
2623820 GHz___-51.53 dBi

May 26, 2022 K E‘}
3
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3MCA Ant0 2471.2 0~Reference

= Q Frequency v
KEYSIGHT |Input RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS] e
i Coupling Corr CCorr Gate: OFf AvglHold: 10110 " (Center Frequency _ BEFTRY

Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.471200000 GHz
Sig Track: Off PPPPPP
Span

1 Spectrum Ref Ll Offset 10.03 dB Wi 5 450000000 MHz
Scale/Div 10 dB Ref Level 30.00 dBm Swept Span
Zero Span

Full Span

% r 7 Start Freq
MY / 2.468950000 GHz.

/ Stop Freq
73450000
f AUTO TUNE

||CF Step
450.000 kHz

Auto
Man

Freq Offset

Center 2.471200 GHz #Video BW 300 kHz Span 4.500 MHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

May 26, 2022 =
q (ﬁ - ? 9:55:07 AM Signal Track

3MCA Ant0 2471.2 30~1000 ]

\ + Frequency v

KEYSIGHT |nput RF Input Z: 50 #Atlen:20dB |PNO: Fast #Avg Type: Power (RMS)
RL  op. |COUDING DC Corr CCorr Gate: Off Avg|Hold: 10/10 = Center Frequency
Align: Auto Freq Ref: Int () IF Gain: Low Trig: Free Run 515.000000 MHz

W Sig Track: Off ppppPPP
W = : = Span
1 Spectrum Ref Lvl Offset 10.03 dB Mir1 877.36 MHz|} 970.000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm -59.96 dBm Swept Span

Zero Span

Start Freq
30.000000 MHz

Stop Freq
0000000 GHz
AUTO TUNE

F Step
97.000000 MHz

Auto

Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz|
j#Res BW 100 kHz Sweep ~94.2 ms (30001 pts),

May 26, 2022 (] x A
q (S - ? 9?%5:13AM ':: E‘E LAY

(Span Zoom)

3MCA Ant0_2471.2_1000~26500

-+ Frequency

KEYSIGHT Igput RF -~ :gpul Zc 50 Q #Atten: 20 dB (P;NQO g?’st :AngT)I/ge1 PI(‘)wer (RMS| Center Frequency
0 oupling: DC orr CCorr ate wgHold: 10/10 5
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 13.750000000 GHz
Sig Track: Off R:-PPPP
5~ Dyl et Span
o Ref Ll Offset 10.03 dB Mkr2 23.988 25 GHz|} 265000000 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -51.92 dBm Swept Span

Zero Span

Full Span

Start Freq
0000000 GHz

Stop Freq

26.500000000 GHz

l AUTO TUNE
#Video BW 300 kHz Stop 26.50 GHz| | S ——

Sweep ~2.44 s (30001 pts)| ICF Step
5 Marker Table v 2550000000 GHz
Auto
Mode Trace Scale X Y Function Function Width Function Value
f 2.470 50 GHz 10.08 dBm
f 23988 25GHz___-51.92dBi

May 26, 2022
9:55:48 AM
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