Appendix A

A TUVRheinland®

Prufbericht - Produkte CN231H2K 001
Test Report - Products Page 1 of 51

Appendix A: Test Results

APPENDIX A: TEST RESULTS ...ceuuiiiteniirtenncereenseereenscerenssessenssessssssesssnssesssnssesssnssessanssesssnssssssnsssssnnssessanssessnnssessnnssessnnssssanne 1
APPENDIX B.1: CONDUCTED POWER SPECTRAL DENSITY .....ccovtuuuieiiiiiiiitiiiieeeeeertitiieeeeeeseesstieeeesssesssnnesesssssstsnaesessssssrsneeeesssssssnans 2
APPENDIX B.2: GDB BANDWIDTH......cccevittuiiiieeeietetiiieteeeeeettetaeseeesesatanaesesesssstateeesssssstaesessssssssnsaeeessssssssnmeeeessssssssseeeesssesssnnns 7
APPENDIX B.3:99% BANDWIDTH .......ccitttiuiiieeieeitiitiieieeeeetttttuaaeeeseressttaaesessessssaatesessssssnaesessssssssnsaeeessssssssnaeeeessesssrsnneeessssres 12
APPENDIX B.4: CONDUCTED SPURIOUS EMISSIONS IMEASURED IN 100 KHZ BANDWIDTH........ccccevvieieieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 17

APPENDIX B.5: TEST RESULTS OF RADIATED SPURIOUS EMISSIONS ......cccoiiiuiiiiiieieneniiieiiieieeesesinreeereeesesnreneeeeesessnnnnneeeesssennnnneee 34




Appendix A

A TUVRheinland®

Prifbericht - Produkte CN231H2K 001

Test Report - Products Page 2 of 51

Appendix A.1l: Conducted Power Spectral Density

TestMode Antenna Channel Result{[dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2402 -0.1 <8.00 PASS

BLE_125K Antl 2440 -0.63 <8.00 PASS
2480 -0.62 <8.00 PASS

2402 -9.25 <8.00 PASS

BLE_1M Antl 2440 -10.01 <8.00 PASS
2480 -10.18 <8.00 PASS

2402 -11.78 <8.00 PASS

BLE_2M Antl 2440 -12.43 <8.00 PASS
2480 -12.54 <8.00 PASS

2402 -1.00 <8.00 PASS

BLE_500K Antl 2440 -1.43 <8.00 PASS
2480 -1.47 <8.00 PASS
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Appendix A.2: 6dB Bandwidth
TestMode Antenna Channel DTS BW [MHz] FL[MHZ] FH[MHZz] LimitfMHz] Verdict
2402 0.612 2401.812 2402.424 0.5 PASS
BLE_125K Antl 2440 0.608 2439.816 2440.424 0.5 PASS
2480 0.612 2479.816 2480.428 0.5 PASS
2402 0.688 2401.772 2402.460 0.5 PASS
BLE_1M Antl 2440 0.736 2439.752 2440.488 0.5 PASS
2480 0.672 2479.780 2480.452 0.5 PASS
2402 1.092 2401.564 2402.656 0.5 PASS
BLE_2M Antl 2440 1.132 2439.564 2440.696 0.5 PASS
2480 1.116 2479.568 2480.684 0.5 PASS
2402 0.676 2401.760 2402.436 0.5 PASS
BLE_500K Antl 2440 0.684 2439.784 2440.468 0.5 PASS
2480 0.680 2479.792 2480.472 0.5 PASS
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#Avg Type: Power (RMS|
AvglHold: 100/100
Trig: Free Run

™M
PPPPPP

AMkr3 1.092 MHz
0.01 dB

Span 4.000 MHz|

Sweep 1,00 ms (1001 pts)

Function Value

BLE 2M_Antl 2440

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

#Atten: 40 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 12.70 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

X
439 564 GHz
2.440 116 GHz
1432 MHzZ (

¥
1.237 dBm
4.479 dBm
-0.02847 dB

Function

(A)

? Jul 27, 2023
5:09:37 PM

#Atten: 40 dB PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.67 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

X
479 568 GHz
2.480 128 GHz
1116 MHZ (&)

Y
-1.148 dBm
4.560 dBm
0.2373 dB

Function

(A)

Jul 27, 2023
5:12:35 PM

Function Width

Function Width

#Avg Type: Power (Rl
Avg|Hold: 100/100
Trig: Free Run

PPPPPP

AMkr3 1.132 MHz
-0.03 dB

Span 4.000 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

#Avg Type: Power (Rl
Avg|Hold: 100/100
Trig: Free Run

PPPPPP

AMKr3 1.116 MHz
0.24 dB

Span 4.000 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

w
Y

BLE_500K_Antl_ 2402

Frequency

Center Frequency

Settings
402000000 GHz

Span
4.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
400000000 GHz

Stop Freq
404000000 GHz

k AUTO TUNE J

CF Step
400,000 kHz

Auto

Signal Track
(Span Zoom)

Frequency

Center Frequency

Settings
440000000 GHz

Span

4.00000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
438000000 GHz

Stop Freq

400.000 kHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Center Frequency Settings
Hz
4.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

400.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)
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A TUVRheinland®

KEYSIGHT nput RF

Coupling. DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

f
(&)

o [~ )[?

KEYSIGHT |nput RF
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

[ et RO

Center 2.440000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

f
(&)

o~ [?

KEYSIGHT |nput RF

upling: DC

1 Spectrum
Scale/Div 10 dB

|t e

Center 2.480000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N r
N 1 f

AT (&)

|~ ?

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

#Atien: 40 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 12.81 dB
Ref Level 30.00 dBm

2

#Video BW 300 kHz

X
2.401 760 GHz
2.402 128 GHz
676 KHz (5)

Function
-1.238 dBm
4.724 dBm
0.4141 dB

Jul 28, 2023
8:54:57 AM

Function Width

#Avg Type: Power (RMS|
AvglHold: 100/100
Trig: Free Run

PPPPPP

AMkr3 676 kHz

Span 4.000 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

w
LAY

BLE_500K_Antl 2440

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

#Atten: 40 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 12.70 dB
Ref Level 30.00 dBm

2

#Video BW 300 kHz

X Y
439 784 GHz -1.466 dBm
2.439 860 GHz 4.512 dBm
684 kHz (A) 0.08043 dB

Function

Jul 28, 2023
8:58:31 AM

#Atten: 40 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 12.67 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

X Y
479792 GHz  -0.9823 dBm
2.479 856 GHz 4.426 dBm

680 kHz (A) -0.5478 dB

Function

Jul 28, 2023
9:01:43 AM

Function Width

Function Width

#Avg Type: Power (Rl
Avg|Hold: 100/100
Trig: Free Run

PPPPPP

AMkr3 684 kHz
0.08 dB

PN e

Span 4.000 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

#Avg Type: Power (Rl
Avg|Hold: 100/100
Trig: Free Run

PPPPPP

AMkr3 680 kHz
-0.55 dB

Span 4.000 MHz|
Sweep 1.00 ms (1001 pts)
Function Value

w
Y

Frequency

Center Frequency

Settings
402000000 GHz

Span
4.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
400000000 GHz

Stop Freq
404000000 GHz

k AUTO TUNE J

CF Step
400,000 kHz

Auto

Signal Track
(Span Zoom)

Frequency

Center Frequency

Settings
440000000 GHz

Span
4.00000000 MHz
Swept Span
Zero Span
Full Span

Start Freq
438000000 GHz

Stop Freq
442000000 GHz
| AUTOTUNE J

CF Step
400.000 kHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Center Frequency Settings
Hz
4.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
478000000 GHz

Stop Freq
482000000 GHz
| AUTOTUNE J

CF Step
400.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)
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Appendix A.3: 99% Bandwidth
TestMode Antenna Channel OCB [MHz] FL[MHz] FH[MHZz] Limit{[MHz] Verdict
2402 1.0769 2401.5808 2402.6577
BLE_125K Antl 2440 1.0776 2439.5800 2440.6576
2480 1.0715 2479.5857 2480.6572
2402 1.0501 2401.6006 2402.6507
BLE_1M Antl 2440 1.0520 2439.6019 2440.6539
2480 1.0497 2479.6060 2480.6557
2402 2.0452 2401.1142 2403.1594
BLE_2M Antl 2440 2.0465 2439.1127 2441.1592
2480 2.0583 2479.1106 2481.1689
2402 1.0422 2401.5988 2402.6410
BLE_500K Antl 2440 1.0348 2439.6052 2440.6400
2480 1.0481 2479.6004 2480.6485
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BLE 125K Antl 2402

Spectrum Analyzer 1

Occupied BW

KEYSIGHT |nput RF

R Coupling: DC
Align: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth

1.0769 MHz

Transmit Freq Error
x dB Bandwidth

[~ 2

Spectrum Analyzer 1

Occupied BW

KEYSIGHT |nput RF

R Coupling: DC
Align: Auto

+

1 Graph
Scale/Div 10.0 dB

Center 2.440000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth

1.0776 MHz

Transmit Freq Error
x dB Bandwidth

[~ [?

Spectrum Analyzer 1
Occupled BW
KEYSIGHT |nput RF

Coupling: DC
b Align: Auto

-+

1 Graph
Scale/Div 10.0 dB

Center 2.480000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth

1.0715 MHz

Transmit Freq Error
x dB Bandwidth

D~ l?

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

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

Atten: 40 dB

Ref Lvl Offset 12.81 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power
119.22 kHz

1.299 MHz x dB

Jul 27, 2023
5:16:19 PM

% of OBW Power

Frequency

Center Frequency
2.402000000 GHz

Span
0000 MHz

Center Freq: 2.402000000 GHz
AvglHold: 100/100
Radio Std: None

Settings

400,000 kHz

Auto
Man

Span 4 MHz|
Sweep 2.07 ms (1001 pts)

9.49 dBm

99.00 %
-26.00 dB

BLE 125K Antl 2440

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

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

Atten: 40 dB

Ref Lvl Offset 12.70 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power

118.76 kHz

1.305 MHz x dB

Jul 27, 2023
5:19:51 PM

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

Atten: 40 dB Trig: Free Run
Gate: Off

#IF Gain: Low

Ref Lvl Offset 12.67 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power
121.40 kHz

1.293 MHz x dB

Jul 27, 2023
5:23:49 PM

% of OBW Power

BLE 125K_Antl 2480

% of OBW Power

Frequency

Center Freq: 2.440000000 GHz
AvglHold: 100/100
Radio Std: None

Settings

Mkr1

400.000 kHz

Auto
Man

Span 4 MHz|
Sweep 2.07 ms (1001 pts)

8.82 dBm

99.00 %
-26.00 dB

Frequency
Center Frequency
2.480000000 GHz
Span
0000 MHz

CF Step
400,000 kHz

Auto
Man

Center Freq: 2.480000000 GHz
Avg|Hold: 100/100
Radio Std: None

Settings

Mkr1 2.480104000 GHz

1.72 dBm

Sweep 2.07 ms (1001 pts),

9.08 dBm

99.00 %
-26.00 dB

BLE_1M_Antl 2402
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Spectrum Analyzer 1
Occupied BW
KEYSIGHT |['Duli‘ RF 5
Coupling: DC
Align: Auto

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

1 Graph
Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth
1.0501 MHz

Transmit Freq Error
x dB Bandwidth

D (Wl ?

Spectrum Analyzer 1

Occupled BW

KEYSIGHT |Input: RF Input Z: 50 Q
Coupling: DC Corr Cf

i Align: Auto Freq Ref: Int (S)

1 Graph
Scale/Div 10.0 dB

[P

Center 2.440000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth
1.0520 MHz

Transmit Freq Error
x dB Bandwidth

Jul 27, 2023
f) P - ? 4‘:‘58'48 PM

Spectrum Analyzer 1
Occupled BW
KEYSIGHT |nput RF

Coupling: DC
3% > Align: Auto

Input Z: 50 Q

1 Graph
Scale/Div 10.0 dB

Center 2.480000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth
1.0497 MHz

Transmit Freq Error
x dB Bandwidth

Jul 27, 2023
5:02:20 PM

o~ l[?

125.60 kHz
1.271 MHz x dB

130.89 kHz
1.269 MHz x dB

Atten: 40 dB

Gate: Off
#IF Gain: Low

Ref Lvl Offset 12.81 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power

% of OBW Power

Frequency

Center Freq: 2.402000000 GHz
AvglHold: 100/100
Radio Std: None

Settings
Mkr1

400.000 kHz

Auto
Man

Span 4 MHz|
Sweep 2.07 ms (1001 pts)

12.0 dBm

99.00 %
-26.00 dB

BLE_1M_Antl 2440

Atten: 40 dB

#IF Gain: Low

Ref Lvl Offset 12.70 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power

% of OBW Power

x dB

Atten: 40 dB

#IF Gain: Low

Ref Lvl Offset 12.67 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power

% of OBW Power

Center Freq: 2.440000000 GHz
Avg|Hold: 100/100 (el (s

v Settings
Radio Std: None Hz

Mkr1

400.000 kHz

Auto
Man

Sweep 2.07 ms (1001 pts),

11.5 dBm

99.00 %
-26.00 dB

Center Freq: 2.480000000 GHz
AvglHold: 100/100 (eI [Tl

Y Settings
Radio Std: None Hz

Mkri1 2.480128000 GHz

400,000 kHz

Auto
Man

Span 4 MHz|
Sweep 2.07 ms (1001 pts),

11.6 dBm
99.00 %
-26.00 dB

BLE_2M_Antl_2402
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Spectrum Analyzer 1
Occupled BW
KEYSIGHT lnput ke~
Coupling: DC
> Align: Auto

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

1 Graph
Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth
2.0452 MHz

Transmit Freq Error
x dB Bandwidth

Jul 27, 2023
5:06:02 PM

e l?

Spectrum Analyzer 1

Occupled BW

KEYSIGHT |Input: RF Input Z: 50 Q
Coupling: DC Corr Cf

i Align: Auto Freq Ref: Int (S)

1 Graph
Scale/Div 10.0 dB

Center 2.440000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth
2.0465 MHz

Transmit Freq Error
x dB Bandwidth

Jul 27, 2023
5:09:42 PM

o |~ l[?

Spectrum Analyzer 1
Occupled BW
KEYSIGHT |nput RF

Coupling: DC
3% > Align: Auto

Input Z: 50 Q

1 Graph
Scale/Div 10.0 dB

Center 2.480000 GHz
#Res BW 43.000 kHz

2 Metrics

Occupied Bandwidth
2.0583 MHz

Transmit Freq Error
x dB Bandwidth

Jul 27, 2023
5:12:42 PM

o~ l[?

136.84 kHz
2.378 MHz x dB

135.95 kHz
2.370 MHz

139.72 kHz
2.398 MHz x dB

Atten: 40 dB

Gate: Off
#IF Gain: Low

Ref Lvl Offset 12.81 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power

% of OBW Power

Frequency

Center Freq: 2.402000000 GHz
AvglHold: 100/100
Radio Std: None

Settings
Mkr1

400.000 kHz

Auto
Man

Span 4 MHz|
Sweep 2.07 ms (1001 pts)

11.6 dBm

99.00 %
-26.00 dB

oL’

BLE 2M_Antl 2440

Atten: 40 dB

#IF Gain: Low

Ref Lvl Offset 12.70 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power

x dB

Atten: 40 dB

#IF Gain: Low

Ref Lvl Offset 12.67 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power

% of OBW Power

% of OBW Power

Center Freq: 2.440000000 GHz
Avg|Hold: 100/100 (el (s

v Settings
Radio Std: None Hz

Mkr1

400.000 kHz

Auto
Man

Span 4 MHz|
Sweep 2.07 ms (1001 pts),

11.0 dBm

99.00 %
-26.00 dB

Center Freq: 2.480000000 GHz
AvglHold: 100/100 (eI [Tl

Y Settings
Radio Std: None Hz

Mkri1 2.480132000 GHz

400,000 kHz

Auto
Man

Span 4 MHz|
Sweep 2.07 ms (1001 pts),

10.7 dBm
99.00 %
-26.00 dB

BLE_500K_Antl_ 2402
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Spectrum Analyzer 1
Opaﬂ.lpled BW + Frequency
KEYSIGHT |Input RF Input Z- 50 Q Atten 40 dB Center Freq: 2 402000000 GHz

Coupling. DC Corr C Gate: Off AvglHold: 100/100 Settings
Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None Hz

-

i EEED Ref Lvl Offset 12.81 dB Mkr1

Scale/Div 10.0 dB Ref Value 30.00 dBm

400.000 kHz

Auto
Man

Center 2.402000 GHz #Video BW 130.00 kHz Span 4 MHz|
#Res BW 43.000 kHz Sweep 2.07 ms (1001 pts)

2 Metrics

Occupied Bandwidth
1.0422 MHz Total Power 11.9 dBm

Transmit Freq Error 119.92 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.295 MHz x dB -26.00 dB

Jul 28, 2023 (!
k-) (-“ - ? 8“:55.DGAM g ':' LA‘L-‘

BLE_500K_Antl 2440

Spectrum Analyzer 1

Occupled BW

KEYSIGHT |Input: RF Input Z: 50 Q Atten: 40 dB Center Freq: 2.440000000 GHz
RL . |Coupling: DC Corr C off AvglHold: 100/100 Center Frequency
Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None Hz

Settings

i EEED Ref Lvl Offset 12.70 dB Mkr1

Scale/Div 10.0 dB Ref Value 30.00 dBm

400.000 kHz

_ Auto
¥ Man

bl S

Center 2.440000 GHz #Video BW 130.00 kHz
#Res BW 43.000 kHz Sweep 2.07 ms (1001 pts),

2 Metrics

Occupied Bandwidth
1.0348 MHz Total Power 11.6 dBm

Transmit Freq Error 122.58 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.299 MHz x dB -26.00 dB

Jul 28, 2023
f) P - ? EI:'E&'S?AM

BLE_500K_Antl 2480

Spectrum Analyzer 1

Occupled BW

KEYSIGHT |Input: RF Input Z: 50 Q Atten: 40 dB Center Freq;: 2.480000000 GHz
RL Coupling: DC (@ : AvglHold: 100/100 Center Frequency
Align: Auto #IF Gain: Low Radio Std: None Hz

Settings

1 Graph Ref Lvl Offset 12.67 48 Mkr1 2.479860000 GHz

Scale/Div 10.0 dB Ref Value 30.00 dBm
400.000 kHz

Auto
Man

Center 2.480000 GHz #Video BW 130.00 kHz Span 4 MHz|
#Res BW 43.000 kHz Sweep 2.07 ms (1001 pts),

2 Metrics

Occupied Bandwidth

1.0481 MHz Total Power 11.3 dBm
Transmit Freq Error 124.44 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.285 MHz x dB -26.00 dB

Jul 28, 2023
f) P - ? 9“:‘01'4BAM
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Appendix A.4: Conducted Spurious Emissions Measured in 100 kHz Bandwidth

TestMode | Antenna | Channel F“Tmaz';ge R[edfl';;"]e' ResultfdBm] | Limit[dBm] | Verdict
Reference 3.52 3.52 PASS

2402 30~1000 3.52 -46.4 <-16.48 PASS

1000~26500 3.52 -37.19 <-16.48 PASS

Reference 3.69 3.69 PASS

BLE_125K Antl 2440 30~1000 3.69 -46.5 <-16.31 PASS
1000~26500 3.69 -37.66 <-16.31 PASS

Reference 5.10 5.10 PASS

2480 30~1000 5.10 -46.26 <-14.9 PASS

1000~26500 5.10 -37.32 <-14.9 PASS

Reference 5.40 5.40 PASS

2402 30~1000 5.40 -46.26 <-14.6 PASS

1000~26500 5.40 -36.62 <-14.6 PASS

Reference 5.27 5.27 PASS

BLE_1M Antl 2440 30~1000 5.27 -46.63 <-14.73 PASS
1000~26500 5.27 -37.35 <-14.73 PASS

Reference 5.10 5.10 PASS

2480 30~1000 5.10 -46.63 <-14.9 PASS

1000~26500 5.10 -37.43 <-14.9 PASS

Reference 5.88 5.88 PASS

2402 30~1000 5.88 -45.89 <-14.12 PASS

1000~26500 5.88 -37.11 <-14.12 PASS

Reference 5.36 5.36 PASS

BLE_2M Antl 2440 30~1000 5.36 -45.69 <-14.64 PASS
1000~26500 5.36 -37.45 <-14.64 PASS

Reference 5.25 5.25 PASS

2480 30~1000 5.25 -47.19 <-14.75 PASS

1000~26500 5.25 -37.58 <-14.75 PASS

Reference 4.24 4.24 PASS

2402 30~1000 4.24 -47.49 <-15.76 PASS

1000~26500 4.24 -38.15 <-15.76 PASS

Reference 4,58 4.58 PASS

BLE_500K Antl 2440 30~1000 4.58 -47.44 <-15.42 PASS
1000~26500 4.58 -38 <-15.42 PASS

Reference 3.94 3.94 PASS

2480 30~1000 3.94 -47.06 <-16.06 PASS

1000~26500 3.94 -38.36 <-16.06 PASS
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BLE_125K Antl 2402 O~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 RF #Avg

Coupling: DC
Align: Auto

Ref Lvl Offset 12.81 dB

Scale/Div 10 dB Ref Level 30.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

[~ [?

#Video BW 300 kHz

Jul 27, 2023
5:17:42 PM

BLE 125K Antl 2402

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

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

Sig Track: Off

KEYSIGHT |Input RF #Avg

Coupling: DC
Align: Auto

Ref Lvl Offset 12.81 dB

Scale/Div 10 dB Ref Level 20.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

Jul 27, 2023
k) (ﬂ - 9 5”748PM

#Video BW 300 kHz

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

Sig Track: Off

KEYSIGHT I_npul:‘ RF e
Coupling: DC
Align: Auto

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

#Avg

Ref Lvl Offset 12.81 dB

Scale/Div 10 dB Ref Level 20.00 dBm

\1

#Video BW 300 kHz

5 Marker Table v

Mode Trace Scale
N
N 1 f

Y
4.414 dBm
-37.19 dBm

Function Function
2.402 50 GHz
26.3

30195 GHz

Jul 27, 2023
E\ (ﬂ - ? ﬁu 9:11 PM

AvglHold: 100/100
Trig: Free Run

AvglHold: 30/30
Trig: Free Run

Type: Power (RMS|

M

PPPPPP

2.402 063 GHZ
3.52 dBm

Mkr1

Span 3.000 MHz|
Sweep 1.00 ms (1001 pts),

-1 ¥
30~1000

Type: Power (RM.
™M
PPPPPP

Mkr1 874.19 MHz
-46.40 dBm

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

(!
oia W

Type: Power (RM:

Avg|Hold: 30/30
Trig: Free Run

PPPPPP

Mkr2 26.301 95 GHz
-37.19 dBm

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

Width Function Value

BLE 125K Antl 2440 O~Reference

Frequency

Center Frequency

Settings
2.402000000 GHz

Span
3.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
400500000 GHz

Stop Freq
403500000 GHz

| AUTOTUNE |

CF Step
300,000 kHz

Auto
Man

Freq Offset
0Hz

X Axls Scale

Signal Track
(Span Zoom)

x

Center Frequency
515,000000 MHz

Frequency
Settings

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
000000000 GHz

| AUTOTUNE |

CF Step
87.000000 MHz

Auto
Man

Signal Track
(Span Zoom)

Frequency

Center Frequency

Settings
13,750000000 GHz

Span
25.5000000 GHz

Swept Span
Zero Span

Full Span

Start Freq
1.000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE

CF Step
2.650000000 GHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)
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KEYSIGHT Input: RF

Coupling. DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Aot

Center 2.440000 GHz
#Res BW 100 kHz

[~ [

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
#Res BW 100 kHz

[~

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
oL s |Coupling: DC

Align: Auto
1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

N
N 1 f

o~

InputZ 500

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

Sig Track: Off

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

#Avg

Ref Lvl Offset 12.70 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Jul 27, 2023
? 5:21:45 PM

BLE 125K _Antl 2440 .

Input Z: 50 Q #Atten: 30 dB PNO: Fast

Corr Cf Gate: Off

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

#Avg

Ref Lvl Offset 12.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

? Jul 27, 2023

5:21:51 PM

AvglHold: 100/100
Trig: Free Run

Type: Power (RMS|

™M

PPPPPP

Mkr1
3.69 dBm

fpfle i,

Span 3.000 MHz|

Sweep 1.00 ms (1001 pts)
oL’
30~1000

Type: Power (RI

Avg|Hold: 30/30
Trig: Free Run

Mkr1 973.78 MHz
-46.50 dBm

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

BLE 125K _Antl 2440 1000~26500

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

Sig Track: Off

#Avg

Ref Lvl Offset 12.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
9 90 GHz 5.216 dBm
6 35 GHz -37.66 dBm

Function

? Jul 27, 2023

5:23:15 PM

BLE_125K_Antl_2480 0~

Function Width

Type: Power (RI

Avg|Hold: 30/30
Trig: Free Run

Mkr2 26.356 35 GHz|
-37.66 dBm

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

Function Value

w

=21 (B
~Reference

2.440 153 GHz

Frequency

Center Frequency
440000000
Span

3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
438500000 GHz

Settings

Stop Freq
441500000 GHz

AUTO TUNE

CF Step
300,000 kHz

Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

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

Full Span
Start Freq
000000000 GHz

Stop Freq

26.500000000 GHz

| AUTOTUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

Log

Signal Track
(Span Zoom)
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CN231H2K 001
Page 20 of 51

A TUVRheinland®

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

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Atnndn
S

i nl,[“"’"“*'/

Center 2.480000 GHz
#Res BW 100 kHz

[~ [

Jul 27, 2023
? 5:25:09 PM

Spectrum Analyzer 1
Swept SA

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

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
#Res BW 100 kHz

[~

? Jul 27, 2023
5:25:16 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RF Input Z: 50

Coupling: DC
RL > Align: Auto
1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale X

N 1 f 2.479 85 GHz
26.326 60 GHz

N 1 f

? Jul 27, 2023
5:26:40 PM

o~

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

Sig Track: Off

Ref Lvl Offset 12.67 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

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

Sig Track: Off

Ref Lvl Offset 12.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

PNO: Best Wide

BLE_125K_Antl 2480 30~1000

#Avg Type: Power (RMS|
AvglHold: 100/100

Trig: Free Run M

PPPPPP
Mkr1
5.10 dBm

Span 3.000 MHz|
Sweep 1.00 ms (1001 pts)

10

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr1 941.28 MHz
-46.26 dBm

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

BLE 125K _Antl 2480 1000~26500

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

Sig Track: Off

Ref Lvl Offset 12.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y
1.823 dBm
-37.32 dBm

Function

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr2 26.326 60 GHz|
-37.32 dBm

L1 1490 dBm

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

Function Width Function Value

BLE 1M Antl 2402 0O~Reference

2.480 132 GHz

Frequency

Center Frequency
480000000
Span

3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
478500000 GHz

Settings

Stop Freq
481500000 GHz

AUTO TUNE

CF Step
300,000 kHz

Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

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

Full Span
Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)




