Priifbericht - Produkte
Test Report - Products

Appendix B
CN238VDE 001
Page 24 of 44

A TUVRheinland®

1 Spectrum

Scale/Div 10 dB
Lo

Start 0.0300 GHz
#Res BW 100 kHz

R A ?

oupling: DC
= |Align: Auto
1 Spectrum

Scale/Div 10 dB
L

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v
Trace Scale

1 f
T

15[l [?

KEYSIGHT !nuul: R{F e
oupling: DC
> Align: Auto

1 Spectrum

Scale/Div 10 dB
Lo

Center 2.440000 GHz
#Res BW 100 kHz

=

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

Nov 28, 2023
12:27:49 PM

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

X

2.401 65 GHz
26.243 30 GHz

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Po
Avg|Hold: 30/31
Trig: Free Run
PPPPPP
Mkr1 879.27 MHz
-46.18 dBm

Ref Lvl Offset 14.32 dB
Ref Level 20.00 dBm

#Video BW :;nn kHz Stop 1.0000 GHz

Sweep ~94.2 ms (30001 pts)
-15 (%
BLE 125K _Ant1 2402 1000~26500

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMSlT‘ 2

Avg|Hold: 30/30

Trig: Free Run M
PPPPPP

Mkr2 26.243 30 GHz
-36.46 dBm

Ref Lvl Offset 14.32 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 26.50 GHz

Sweep ~2.44 s (30001 pts)

Y Function Function Width Function Value
3.884 dBm

-36.46 dBm

Nov 28, 2023 |

12:29:12 PM

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

Nov 28, 2023
12:30:44 PM

BLE 125K Ant1 2440 O~Reference

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

Sig Track: Off

#Ava Type: Power (RMS[1] >
Avg|Hold: 100/100 ™M
Trig: Free Run

PPPPPP

2.440 066 GHz
4.42 dBm

Ref Lvl Offset 14.37 dB Mkr1

Ref Level 30.00 dBm

#Video BW 300 kHz Span 3.000 MHz

Sweep 1.00 ms (1001 pts)

BLE_125K_Ant1_2440_30~1000

x

Center Frequency
515.000000 MHz

Span
970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
1.000000000 GHz

L AUTO TUNE }

Frequency

CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Start Freq
1.000000000 GHz

Stop Freq

26.500000000 GHz

L AUTO TUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Frequency

Center Frequency Settings
2.440000000 GHz

Span
3.00000000 MHz

Swept Span
Zero Span

Start Freq
2.438500000 GHz
top Freq
2.441500000 GHz

L AUTO TUNE }

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Tra
(Span Zoom)




Priifbericht - Produkte
Test Report - Products

Appendix B
CN238VDE 001
Page 25 of 44

A TUVRheinland®

+

1 Spectrum

Scale/Div 10 dB
Lo

Start 0.0300 GHz
#Res BW 100 kHz

R A ?

oupling: DC
= |Align: Auto
1 Spectrum

Scale/Div 10 dB
L

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v
Trace Scale

1 f
T

15[l [?

KEYSIGHT |Input: RF
Coupling: DC

> Align: Auto

1 Spectrum

Scale/Div 10 dB
Lo

Center 2.480000 GHz
#Res BW 100 kHz

=

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

Nov 28, 2023
12:30:51 PM

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

X

2.439 90 GHz
26,202 50 GHz

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Po
Avg|Hold: 30/31
Trig: Free Run
PPPPPP
Mkr1 903.32 MHz
-44.70 dBm

Ref Lvl Offset 14.37 dB
Ref Level 20.00 dBm

#Video BW :;nn kHz Stop 1.0000 GHz

Sweep ~94.2 ms (30001 pts)
[+~
=I5

BLE 125K _Ant1 2440 1000~26500

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMSlT‘ 2

Avg|Hold: 30/30

Trig: Free Run M
PPPPPP

Mkr2 26.202 S0 GHz
-34.92 dBm

Ref Lvl Offset 14.37 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 26.50 GHz

Sweep ~2.44 s (30001 pts)

Y
2.311 dBm
-34.92dBm

Function Function Width Function Value

Nov 28, 2023 |

12:32:15 PM

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

Nov 28, 2023
12:34:03 PM

BLE 125K Ant1 2480 O~Reference

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

Sig Track: Off

#Ava Type: Power (RMS[1] >
Avg|Hold: 100/100 ™M
Trig: Free Run

PPPPPP

2.480 027 GHz
2.32dBm

Ref Lvl Offset 14.51 dB Mkr1

Ref Level 30.00 dBm

VR

#Video BW 300 kHz Span 3.000 MHz

Sweep 1.00 ms (1001 pts)

BLE_125K_Ant1_2480_30~1000

x

Center Frequency
515.000000 MHz

Span
970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
1.000000000 GHz

L AUTO TUNE }

Frequency

CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Start Freq
1.000000000 GHz

Stop Freq

26.500000000 GHz

L AUTO TUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Frequency

Center Frequency Settings
2.480000000 GHz

Span
3.00000000 MHz

Swept Span
Zero Span

Start Freq
2.478500000 GHz
top Freq
2.481500000 GHz

L AUTO TUNE }

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Tra
(Span Zoom)




Appendix B
CN238VDE 001
Page 26 of 44

A TUVRheinland®

Priifbericht - Produkte
Test Report - Products

G Frequency

Center Frequency
v 515.000000 MHz
PPPPPP

Span

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

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Ava Type: Po
Avg|Hold: 3073
Trig: Free Run

1 Spectrum Ref Lvl Offset 14.51 dB. Mkr1 797.92 MH2 | 970.000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm -45.21 dBm Swept Span
Lo

= Zero Span

Start Freq
30.000000 MHz
Stop Freq
1.000000000 GHz
L AUTO TUNE ]
CF Step

97.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale

Start 0.0300 GHz #Video BW 300 kHz Log
Lin

#Res BW 100 kHz

Nov 28, 2023
- K-’ (ﬂ - ? 1;:"34:10 PM

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

12 [
BLE 125K _Ant1 2480 _1000~26500

Signal Track
(Span Zoom)

Input Z- 50 O
ng: DC Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMSlT‘ 2
o AvglHold: 3030 m
= |Align: Auto Trig: Free Run
PPPPPP
Span
1 Spactrum Ref Lvl Offset 14.51 dB Mkr2 25.776 65 GHz} 255000000 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -35.80 dBm Swept Span

| Zero Span

Start Freq
1.000000000 GHz

Stop Freq

26.500000000 GHz

L AUTO TUNE

Start 1.00 GHz #Video BW 300 kHz

#Res BW 100 kHz
5 Marker Table v

Stop 26.50 GHz
Sweep ~2.44 s (30001 pts)| \CF Step
2.550000000 GHz

Auto
Function Value Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Trace Scale X Y
1 f 2.479 85 GHz 2.241 dBm
i 25.776 65 GHz -35.80 dBm

Function Function Width

Nov 28, 2023 |

BLE 500K Ant1 2402 0~Reference

Signal Track
(Span Zoom)

Frequency

#Ava Type: Power (RMS[1] >
Avg|Hold: 100/100
Trig: Free Run

Center Frequency
1 2.402000000 GHz
PPPPPP

KEYSIGHT |Input RF Input Z. 50 #Atten: 30 dB PNO: Best Wide
Coupling: DC Corr CCorr Gate: Off
> Align: Auto Freq Ref. Int (S) IF Gain: Low
Sig Track: Off

Settings

Span

1 Spectrum

Scale/Div 10 dB
Lo

Center 2.402000 GHz

#Res BW 100 kHz

Ref Lvl Offset 14.32 dB
Ref Level 30.00 dBm

b ki

#Video BW 300 kHz

Mkr1 2.401 760 GHz
5.40 dBm

Span 3.000 MHz
Sweep 1.00 ms (1001 pts)

3.00000000 MHz

Swept Span
Zero Span

Start Freq
2.400500000 GHz
top Freq
2.403500000 GHz

L AUTO TUNE }

Freq Offset
0 Hz

X Axis Scale

Log
Lin

Signal Tra
(Span Zoom)

2D M| ? R
BLE_500K_Ant1_2402_30~1000




Priifbericht - Produkte
Test Report - Products

Appendix B
CN238VDE 001
Page 27 of 44

A TUVRheinland®

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

1 Spectrum

Scale/Div 10 dB
Lo

Start 0.0300 GHz
#Res BW 100 kHz

R A ?

Nov 28, 2023
12:37:36 PM

Input Z- 50 O
Corr CCorr

oupling: DC
i Freq Ref: Int (S)

gn: Auto

1 Spectrum

Scale/Div 10 dB
L

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v

Trace Scale X
1 f 2.401 65 GHz
i 26.302 80 GHz

Nov 28, 2023 |
12:38:59 PM

15[l [?

KEYSIGHT |Input: RF
Coupling: DC

> Align: Auto

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

1 Spectrum

Scale/Div 10 dB
Lo

Center 2.440000 GHz
#Res BW 100 kHz
| If) P Nov 28, 2023
- ? 12:40:27 PM

Ref Lvl Offset 14.32 dB
Ref Level 20.00 dBm

Ref Lvl Offset 14.32 dB
Ref Level 20.00 dBm

Ref Lvl Offset 14.37 dB
Ref Level 30.00 dBm

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Po
Avg|Hold: 30/31
Trig: Free Run
PPPPPP
Mkr1 895.30 MHz
-45.29 dBm

#Video BW :;nn kHz Stop 1.0000 GHz

Sweep ~94.2 ms (30001 pts)

12 [

BLE 500K _Ant1 2402 1000~26500

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMSlT‘ 2

Avg|Hold: 30/30

Trig: Free Run M
PPPPPP

Mkr2 26.302 80 GHz
-36.03 dBm

#Video BW 300 kHz Stop 26.50 GHz

Sweep ~2.44 s (30001 pts)

Y Function Function Width Function Value
5.298 dBm

-36.03dBm

BLE 500K Ant1 2440 O~Reference

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

Sig Track: Off

#Ava Type: Power (RMS[1] >
Avg|Hold: 100/100 ™M
Trig: Free Run

PPPPPP

2.439 763 GHz
5.68 dBm

Mkr1

#Video BW 300 kHz Span 3.000 MHz

Sweep 1.00 ms (1001 pts)

BLE_500K_Ant1_2440_30~1000

x

Center Frequency
515.000000 MHz

Span
970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
1.000000000 GHz

L AUTO TUNE }

Frequency

CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

x

Center Frequency
13.750000000 GHz
Span
25.5000000 GHz

Swept Span
Zero Span

Start Freq
1.000000000 GHz

Frequency

Settings

Stop Freq

26.500000000 GHz

L AUTO TUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Frequency

Center Frequency Settings
2.440000000 GHz

Span
3.00000000 MHz

Swept Span
Zero Span

Start Freq
2.438500000 GHz
top Freq
2.441500000 GHz

L AUTO TUNE }

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Tra
(Span Zoom)




Priifbericht - Produkte
Test Report - Products

Appendix B
CN238VDE 001
Page 28 of 44

A TUVRheinland®

1 Spectrum

Scale/Div 10 dB
Lo

Start 0.0300 GHz
#Res BW 100 kHz

el |

oupling: DC
= |Align: Auto
1 Spectrum

Scale/Div 10 dB
L

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v

Trace Scale

1 f
T

=]

RF
ng: DC
: Auto

1 Spectrum

Scale/Div 10 dB
Lo

Center 2.480000 GHz
#Res BW 100 kHz

=l

?

?

?

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

#Atten: 30 dB

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Ava Type: Po
Avg|Hold: 3073
Trig: Free Run

PPPPPP

Ref Lvl Offset 14.37 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Nov 28, 2023
12:40:33 PM

Mkr1 913.77 MHz
-46.03 dBm

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

12 [

BLE 500K _Ant1 2440 1000~26500

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

#Atten: 30 dB PNO: Fast

Gate: Off

Ref Lvl Offset 14.37 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
2.439 90 GHz 4.185 dBm
2639375 GHz -35.55dBm

Function

Nov 28, 2023 |
12:41:56 PM

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMSlT‘ 2

Avg|Hold: 30/30

Trig: Free Run M
PPPPPP

Mkr2 26.393 75 GHz
-35.55dBm

Stop 26.50 GHz
Sweep ~2.44 s (30001 pts)

Function Width Function Value

BLE 500K Ant1 2480 O~Reference

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

Ref Lvl Offset 14.51 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Nov 28, 2023
12:44:39 PM

PNO: Best Wide

IF Gain: Low
Sig Track: Off

BLE_500K_Ant1_2480_30~1000

#Ava Type: Power (RMS[1] >
Avg|Hold: 100/100 ™M
Trig: Free Run

PPPPPP

2.479 760 GHz
5.72 dBm

Mkr1

J "-f "]

Span 3.000 MHz
Sweep 1.00 ms (1001 pts)

x

Center Frequency
515.000000 MHz

Span
970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
1.000000000 GHz

L AUTO TUNE }

Frequency

CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Start Freq
1.000000000 GHz

Stop Freq

26.500000000 GHz

L AUTO TUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Frequency

Center Frequency Settings
2.480000000 GHz

Span
3.00000000 MHz

Swept Span
Zero Span

Start Freq
2.478500000 GHz
top Freq
2.481500000 GHz

L AUTO TUNE }

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Tra
(Span Zoom)




Appendix B
CN238VDE 001

A TUVRheinland®

Priifbericht - Produkte

Test Report - Products

Page 29 of 44

KEYSIGHT :ppﬂlil RF Be
Coupling: DG
L = |Align: Auto

1 Spectrum
Scale/Div 10 dB
Lo

Start 0.0300 GHz
#Res BW 100 kHz

=l ?

KEYSIGHT |lnput RF
L Coupling: DC

Align: Auto
1 Spectrum
Scale/Div 10 dB
Lo o

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v

Band Edge
Test Result

+

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

Ref Lvl Offset 14.51 dB
Ref Level 20.00 dBm

Nov 28, 2023
12:44:46 PM

+

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

Ref Lvl Offset 14.51 dB
Ref Level 20.00 dBm

X
2.479 85 GHz
26.262 85 GHz

Nov 28, 2023 |

#Atten: 30 dB

#Video BW 300 kHz

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMSlT‘_» 1
Avg|Hold: 30730 ™
Trig: Free Run

PP

Mkr1 699.36 MHz
-45.31 dBm

PP PP

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

12 [

BLE 500K _Ant1 2480 1000~26500

#Atten: 30 dB

#Video BW 300 kHz

12:46:09 PM | >

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMSlT‘ 2 1
Avg|Hold: 30/30 ™
Trig: Free Run

PP

Mkr2 26.262 85 GHz
-36.00 dBm

PP PP

Stop 26.50 GHz
Sweep ~2.44 s (30001 pts)

Function Function Width Function Value

|

Frequency

Center Frequency
515.000000 MHz

e

Span
970.000000 MHz

Swept Span
Zero Span

Start Freq
30.000000 MHz

Stop Freq
1.000000000 GHz

AUTO TUNE

Freq Offset
0 Hz

X Axis Scale
L

og
Lin

Signal Track
(Span Zoom)

x

Center Frequency
13.750000000 GHz

Frequency

Settings

Span
25.5000000 GHz
Swept Span
Zero Span
Full Span
Start Freq
1.000000000 GHz

Stop Freq
26.500000000 GHz

AUTO TUNE
CF Step
2.550000000 GHz
Auto

Man

0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
BLE125K | AW | a0 5 469 760 | tas | PASS
BLEM | A g pas0 5274 4785 | =tazs | PAsS
R e L ———
sue oo | s | o |z [ edm [ ares | sus | oas




Priifbericht - Produkte
Test Report - Products

Appendix B
CN238VDE 001
Page 30 of 44

A TUVRheinland®

Test Graphs

1 Spectrum

Scale/Div 10 dB
Lo

Start 2.398000 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N 1 f

N l T

KEYSIGHT [input RE
*=  lign: Auto

1 Spectrum

Scale/Div 10 dB
L

Start 2.479000 GHz
#Res BW 100 kHz

5 Marker Table v
Trace Scale

1 f
T

oupling: DC
> Align: Auto

1 Spectrum

Scale/Div 10 dB
Lo

Start 2.398000 GHz
#Res BW 100 kHz

5 Marker Table v
Trace Scale

1 f
f

=9 [ [ [?

+

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

X
2.402 040 GHz
2.400 000 GHz

BLE_125K Ant1_Low 2402

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Atten: 30 dB #Avg Type: Po)

Avg|Hold: 100/100

(RMSlT‘
Trig: Free Run M

PPPPPP

2.400 000 GHZz
-47.75 dBm

Ref Lvl Offset 14.32 dB. Mkr2

Ref Level 20.00 dBm

#Video BW 3‘00 KkHz Stop 2.403000 GHz

Sweep 1.00 ms (1001 pts)

Y Function Function Width Function Value
5.041 dBm

-47.75 dBm

Nov 28, 2023 |

12:27:29 PM

Input Z- 50 O
Corr CCorr

Freq Ref: Int (S)

X

2.480 035 GHz
2483500 GHz

BLE 125K _Ant1_High 2480

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

“#Atten: 30 dB #Avg Type: Power (RMS[1] >

Avg|Hold: 100/100 ™
Trig: Free Run
PPPPPP

2.483 500 GHZz
-47.69 dBm

Ref Lvl Offset 14.51 dB. Mkr2

Ref Level 20.00 dBm

#Video BW 300 kHz Stop 2.484000 GHz|

Sweep 1.00 ms (1001 pts)

Y Function Value
5.469 dBm

-47.69 dBm

Function Function Width

Nov 28, 2023 |
12:33:51 PM

Input Z- 50 O
Corr CCorr

Freq Ref: Int (S)

035 GHz
400 000 GHz

Nov 28, 2023
9:58:39 AM

BLE_1M_Ant1 _Low 2402

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

Sig Track: Off

#Avg Type: Power (RMSlT‘ 2
Avg|Hold: 100/100 M
Trig: Free Run

PPPP PP

2.400 000 GHZ
-49.82 dBm

Ref Lvl Offset 14.32 dB Mkr2

Ref Level 20.00 dBm

#Video BW 300 kHz
Sweep 1.00 ms (1001 pts)

Y Function Value
4.957 dBm

-45.82dBm

Function Function Width

BLE_1M_Ant1_High 2480

Stop 2.403000 GHz|

x

‘Center Frequet
2.400500000 GHz

Frequency

Span
5.00000000 MHz

Swept Span
Zero Span

Start Freq
2.398000000 GHz
Stop Freq
2.403000000 GHz
L AUTO TUNE

Signal Track
(Span Zoom)

Span
5.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.479000000 GHz
Stop Freq
2.484000000 GHz
L AUTO TUNE

Freq Offset
0 Hz

X Axis Scale
Log

Lin

Signal Track
(Span Zoom)

Frequency

x

Center Frequency
2.400500000 GHz
Span

5.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.398000000 GHz
Stop Freq
2.403000000 GHz

L AUTO TUNE

(Span Zoom)




Priifbericht - Produkte
Test Report - Products

Appendix B
CN238VDE 001
Page 31 of 44

A TUVRheinland®

Coupling: DC
= |Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.479000 GHz
#Res BW 100 kHz

5 Marker Table v
Trace Scale

1 f
T

Coupling: DC
= |Align: Auto

1 Spectrum

Scale/Div 10 dB
Lo

Start 2.398000 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N

N il T

KEYSIGHT /nput RE e
oupling: DG
RL = |Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 2.479000 GHz
#Res BW 100 kHz

5 Marker Table v
Trace Scale

1 f
T

Input 2 50 Q #Atten: 30 dB PNO: Best Wide

Corr CCorr Gate: Off

Freq Ref: Int (S) IF Gain- Low
Sig Track: Off

#Ava Type: Po
Avg|Hold: 100/
Trig: Free Run

(RMSlT‘

™M
PPPPPP
2.483 500 GHz
-47.83 dBm

Ref Lvl Offset 14.51 dB. Mkr2

Ref Level 20.00 dBm

x

‘Center Frequet
2.481500000 GHz

Frequency

Span
5.00000000 MHz

Swept Span
Zero Span

Start Freq
2.479000000 GHz

-l |Stop Freq
2.484000000 GHz

#Video BW 3‘00 KkHz Stop 2.484000 GHz

Sweep 1.00 ms (1001 pts)

X Y
2.480 040 GHz 5.274 dBm
2.483 500 GHz -47.83 dBm

Function Function Width Function Value

Nov 28, 2023
10:04:56 AM

BLE _2M_Ant1_Low 2402

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: Pos
Avg|Hold: 100100

(Rmsm
Trig: Free Run M

PPPPPP

2.400 000 GHZz
-30.91 dBm

Ref Lvl Offset 14.32 dB Mkr2

Ref Level 20.00 dBm

#Video BW 300 kHz Stop 2.403000 GHz|

Sweep 1.00 ms (1001 pts)

X Y Function Function Width Function Value
2.402 035 GHz 5.001 dBm

2.400 000 GHz -30.91 dBm

Nov 28, 2023 | =
10:13:12 AM

BLE_2M_Ant1_High 2480

Input Z: 50 Q #Atten: 30 dB PNO: Best Wide

Corr CCorr Gate: Off

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

#Avg Type: Pos
Avg|Hold: 100/100

(RMSlT‘ 2 34
Trig: Free Run M

PPPPPP

2.483 500 GHZ
-47.48 dBm

Ref Lvl Offset 14.51 dB Mkr2

Ref Level 20.00 dBm

L e A S

#Video BW 300 kHz Stop 2.484000 GHz

Sweep 1.00 ms (1001 pts)

Y Function Function Width Function Value
5.083 dBm

-47.48 dBm

X
2.480 050 GHz
2483500 GHz

Nov 28, 2023 |,
10:20:08 AM

BLE_500K_Ant1_Low_2402

L AUTO TUNE

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

x

Frequency

Span
5.00000000 MHz

Swept Span
Zero Span

Start Freq
2.398000000 GHz
Stop Freq
2.403000000 GHz
L AUTO TUNE

Freq Offset
0 Hz

X Axis Scale

Signal Track
(Span Zoom)

Span
5.00000000 MHz

Swept Span
Zero Span

Start Freq
2.479000000 GHz
Stop Freq
2.484000000 GHz
L AUTO TUNE

Signal Track
(Span Zoom)




Priifbericht - Produkte
Test Report - Products

Appendix B
CN238VDE 001
Page 32 of 44

A TUVRheinland®
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APPENDIX B.5: RADIATED SPURIOUS EMISSIONS

Note:

1)  This testing was carried out on different modulations, but only the worst case was presented in this report.

2) Testing was carried out within frequency range 9kHz to the tenth harmonics. The measurement results below 30MHz and 18GHz -
26.5GHz were greater than 20dB below the limit, so only the radiated spurious emissions from 30MHz to 18 GHz were reported.

Middle channel
80T
701
60T
£ 1
> 50T |_
=
m T J
2 40 '
= 1
g 30T **
T KK
20T ¥
T *
107"
0 t t ——1 t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
59.398462 16.14 40.00 23.86 1000 | H 153.0 -19.2
99.205769 13.41 43.50 30.09 1000 | H 323.0 -19.4
274.999615 23.36 46.00 22.64 1000 | H 176.0 -17.2
325.029231 24.59 46.00 21.41 1000 | H 145.0 -15.9
425.013846 24.52 46.00 21.48 1000 | H 161.0 -13.7
725.042308 30.10 46.00 15.90 1000 | H 0.0 -8.0
775.034615 32.21 46.00 13.79 1000 | H 96.0 -7.2
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80T
70T
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£ 1
> 50T |_
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m T J
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E 30-_
3 1
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101 iy
0 t t ——1 t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
31.231154 24.88 40.00 15.12 1000 | V 269.0 -23.1
59.398462 25.26 40.00 14.74 1000 | V 0.0 -19.2
108.308846 11.54 43.50 31.96 100.0 | V 202.0 -19.3
375.021539 21.73 46.00 24.27 1000 | V 108.0 -14.7
475.006154 27.18 46.00 18.82 1000 | V 89.0 -12.7
775.034615 27.73 46.00 18.27 1000 | V 217.0 -7.2
130T
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€ 1
2 80T
m Ir
o
= 60T
()
40'| *
20T
0 t t t t H
1G 2G 3G 4G 5G 6.2G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr
(MHz) (dBpV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1150.000000 45.81 74.00 28.19 1500 | H 229.0 0.8
1150.000000 40.58 54.00 13.42 150.0 | H 229.0 0.8
4865.500000 50.94 74.00 23.06 150.0 | H 19.0 11.8
4900.500000 39.73 54.00 14.27 150.0 | H 359.0 11.8
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130T
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Level in dBuV/m

40- * N g8 RN et

20T

0 } } } } H
1G 2G 3G 4G 5G 6.2G
Frequency in Hz

Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/im) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
4883.500000 50.49 74.00 23.51 1500 | V 153.0 11.8
4900.500000 39.46 54.00 14.54 1500 | V 96.0 11.8

130T
1207

1001

Level in dBpuV/m

S
o
_|_

* %

* ok

6.2G 8 9 10G 18G
Frequency in Hz

o

Critical_Freqgs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
7283.633333 43.56 74.00 30.44 150.0 | H 0.0 8.4
7310.183333 34.41 54.00 19.59 150.0 | H 262.0 8.2
13235.750000 50.14 74.00 23.86 150.0 | H 248.0 15.5
13254.433333 40.87 54.00 13.13 150.0 | H 175.0 15.5
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130T
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20T
0 t t t t i
6.2G 8 9 10G 18G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBupV/m) (dB) (cm) (deg) (dB/m)
7478.825000 34.11 54.00 19.89 150.0 | V 160.0 8.7
7590.925000 43.39 74.00 30.61 1500 | V 40.0 8.7
12663.450000 40.91 54.00 13.09 150.0 | V 15.0 15.0
12673.283333 49.79 74.00 24.21 150.0 | V 64.0 15.1

Low channel
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€ 1
Z 80T
m I
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= 6ot
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0 t t t t ..
1G 2G 3G 4G 5G 6.2G
Frequency in Hz
Critical _Freqs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1150.000000 46.37 74.00 27.63 150.0 | H 228.0 0.8
1150.000000 41.67 54.00 12.33 150.0 | H 228.0 0.8
4770.500000 51.18 74.00 22.82 150.0 | H 111.0 11.8
4822.000000 39.48 54.00 14.52 150.0 | H 40.0 11.8
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1G 2G 3G 4G 5G 6.2G
Frequency in Hz
Critical_Freqgs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
4811.500000 50.45 74.00 23.55 150.0 | V 45.0 11.8
4815.500000 39.32 54.00 14.68 150.0 | V 20.0 11.8
130T
120
100
€ 4
2 80T
@ Ir
©
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]
5 1 *
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40:|: *
20T
0 } } } } |
6.2G 8 9 10G 18G
Frequency in Hz
Critical_Fregs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
7179.400000 43.35 74.00 30.65 150.0 | H 4.0 8.8
7206.441667 34.90 54.00 19.10 150.0 | H 4.0 8.8
13358.666667 50.60 74.00 23.40 150.0 | H 77.0 15.5
13390.133333 41.40 54.00 12.60 150.0 | H 14.0 15.6
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130T
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0 t t t t i
6.2G 8 9 10G 18G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBupV/m) (dB) (cm) (deg) (dB/m)
7181.366667 34.92 54.00 19.08 1500 | V 166.0 8.8
7217.750000 43.08 74.00 30.92 1500 | V 325.0 8.7
12665.416667 49.56 74.00 24.44 150.0 | V 249.0 15.1
12669.350000 40.92 54.00 13.08 1500 | V 191.0 15.1

High Channel
130T
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©
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20T
0 t t t t H
1G 2G 3G 4G 5G 6.2G
Frequency in Hz
Critical _Freqs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1150.000000 45.69 74.00 28.31 150.0 | H 225.0 0.8
1150.000000 41.40 54.00 12.60 1500 | H 225.0 0.8
4906.500000 51.49 74.00 22.51 1500 | H 284.0 11.8
4967.500000 39.42 54.00 14.58 150.0 | H 139.0 11.8
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130T
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60T

Level in dBpuV/m

40 _,L * e B e

0 t t t t =
1G 2G 3G 4G 5G 6.2G
Frequency in Hz

Critical_Freqgs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
4967.500000 39.69 54.00 14.31 150.0 | V 338.0 11.8
4971.500000 50.83 74.00 23.17 150.0 | V 238.0 11.8
130T
120
100
€ 4
2 80T
@D Ir
©
= 60T
s T *
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= *
40+ *
1 *
20T
0 t t t t i
6.2G 8 9 10G 18G

Frequency in Hz

Critical_Freqs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
7421.300000 43.75 74.00 30.25 150.0 | H 116.0 8.4
7423.266667 34.66 54.00 19.34 150.0 | H 288.0 8.4
12190.958333 48.82 74.00 25.18 150.0 | H 252.0 14.6
12225.375000 40.62 54.00 13.38 150.0 | H 264.0 14.7
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130T
1201
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Level in dBpuV/m

6.2G 8 9 10G 18G
Frequency in Hz

Critical_Freqgs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
7456.208333 34.69 54.00 19.31 150.0 | V 72.0 8.5
7468.991667 43.40 74.00 30.60 150.0 | V 120.0 8.6
13317.858333 41.35 54.00 12.65 150.0 | V 2.0 15.5
13332.608333 51.60 74.00 22.40 150.0 | V 2.0 15.5
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APPENDIX B.6: RADIATED EMISSIONS IN RESTRICTED BANDS

130T
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E, Tk
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0 } } } } } } } } } i
2310 2320 2340 2360 2380 2400 2410
Frequency in MHz
Critical_Freqgs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2312.602941 49.88 74.00 24.12 150.0 | H 82.0 6.5
2318.102941 39.14 54.00 14.86 150.0 | H 332.0 6.6
130T
120
1001
£l 1
Z 80T
m Ir
©
= 60T
% + *
40 dimassumi .
20T
0 t t t t t t t t t |
2310 2320 2340 2360 2380 2400 2410
Frequency in MHz
Critical _Freqs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) | (dBupV/m) (dB) (cm) (deg) (dB/m)
2354.176471 38.82 54.00 15.18 1500 | V 308.0 6.9
2355.647059 50.36 74.00 23.64 1500 | V 74.0 6.9
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130T
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Level in dBpuV/m

0 t t t t t t
2476 2480 2485 2490
Frequency in MHz

Critical _Freqs

2495 2500

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2483.531765 42.97 54.00 11.03 1500 | H 329.0 7.4
2483.683530 59.02 74.00 14.98 150.0 | H 336.0 74
130T
120
E
>
=
m
o
£
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— i,
20T
0 ; } } } } } } } } i
2476 2480 2485 2490 2495 2500
Frequency in MHz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2483.581177 58.13 74.00 15.87 1500 | V 324.0 7.4
2483.623530 41.58 54.00 12.42 150.0 | V 246.0 74
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APPENDIX B.7: CONDUCTED EmISSION ON AC MAINS

Normal Working with Bluetooth connected

90T
80T
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S 50T
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T 40 g
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T
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0 t t —t———— t t —t— — t i
150k 300 400500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Critical _Freqs
Frequency MaxPeak | Average Limit Margin Line Corr.
(MHz) (dBuV) (dBuV) (dBuv) (dB) (dB)
0.158000 33.70 65.57 31.87 L1 9.9
0.162000 13.25 55.36 42.11 L1 9.9
0.186000 29.52 64.21 34.70 L1 9.9
0.190000 11.89 54.04 42.15 L1 9.9
6.602000 19.22 50.00 30.78 L1 10.3
6.698000 30.89 60.00 29.11 L1 10.3
11.998000 22.37 50.00 27.63 L1 10.3
12.018000 34.89 60.00 25.11 L1 10.3
25.778500 48.19 60.00 11.81 L1 10.4
25.821500 38.42 50.00 11.58 L1 10.4
29.234000 29.78 50.00 20.22 L1 10.4
29.238000 3712 60.00 22.88 L1 10.4
Final_Result
Frequency QuasiPeak | Average Limit Margin Meas. Time Bandwidth Line Corr.
(MHz) (dBuV) (dBuV) | (dBuV) (dB) (ms) (kHz) (dB)
25.778500 42.65 60.00 17.35 1000.0 9.000 L1 10.4
25.821500 36.69 50.00 13.31 1000.0 9.000 L1 10.4
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150k 300 400500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin Line Corr.
(MHz) (dBuV) (dBuV) | (dBuV) (dB) (dB)
0.166000 32.89 65.16 32.27 N 9.8
0.170000 17.88 54.96 37.08 N 9.8
0.338000 18.08 49.25 31.17 N 9.8
0.342000 29.47 59.16 29.69 N 9.8
8.766000 38.33 60.00 21.67 N 10.0
8.838000 27.58 50.00 22.42 N 10.0
12.458000 35.54 60.00 24.46 N 10.1
12.546000 25.33 50.00 24.67 N 10.1
25.697500 45.80 60.00 14.20 N 10.3
25.857500 35.09 50.00 14.91 N 10.3
29.906000 35.81 60.00 24.19 N 10.4
29.910000 25.55 50.00 24.45 N 10.4
Final_Result
Frequency QuasiPeak | Average Limit Margin Meas. Time Bandwidth Line Corr.
(MHz) (dBuV) (dBuV) | (dBuv) (dB) (ms) (kHz) (dB)
25.697500 39.74 60.00 20.26 1000.0 9.000 N 10.3
25.857500 34.20 50.00 15.80 1000.0 9.000 N 10.3




