Prifbericht - Produkte
Test Report - Products

Appendix B A TUVRheinland®

CN23SL3H 001
Page 1 of 54

APPENDIX B: TEST RESULTS OF BLUETOOTH (LOW ENERGY)

APPENDIX B: TEST RESULTS OF BLUETOOTH (LOW ENERGY) .....cccocevuruiimneienineinneinesessssesnssesnsssnessssesnens 1
APPENDIX B.1: CONDUCTED POWER SPECTRAL DENSITY .......cocoiiiiiiiiiiiccce et 2
APPENDIX B.2: 6DB BANDWIDTH.........cooviiiiiiiiiii ittt a bbb 7
APPENDIX B.3:99% BANDWIDTH.......cocooviiiiiiici ettt 12
APPENDIX B.4: CONDUCTED SPURIOUS EMISSIONS MEASURED IN 100 KHZ BANDWIDTH..........cccoovmimnmiiniiiiiininnns 17
APPENDIX B.5: RADIATED SPURIOUS EMISSIONS .........cccoooiiiiiiiiiiiiii e 33
APPENDIX B.6: RADIATED EMISSIONS IN RESTRICTED BANDS .........cccccoviiiniiiiiiiin s 47

APPENDIX B.7: CONDUCTED EMISSION ON AC MAINS




Appendix B
CN23SL3H 001
Page 2 of 54

A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

APPENDIX B.1: CONDUCTED POWER SPECTRAL DENSITY

Test Result

TestMode Antenna Channel Result{[dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2402 3.69 <8.00 PASS

BLE_125K Antl 2440 3.84 <8.00 PASS
2480 3.72 <8.00 PASS

2402 -7.26 <8.00 PASS

BLE_1M Antl 2440 -7.09 <8.00 PASS
2480 -7.21 <8.00 PASS

2402 -8.95 <8.00 PASS

BLE_2M Antl 2440 -8.61 <8.00 PASS
2480 -8.56 <8.00 PASS

2402 3.57 <8.00 PASS

BLE_500K Antl 2440 3.75 <8.00 PASS
2480 3.63 <8.00 PASS
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APPENDIX B.2: 60B BANDWIDTH

Test Result

TestMode Antenna Channel | DTS BW [MHz] FL[MHZ] FH[MHZz] Limit{fMHz] Verdict
2402 0.676 2401.692 2402.368 0.5 PASS

BLE_125K Antl 2440 0.720 2439.668 2440.388 0.5 PASS
2480 0.620 2479.720 2480.340 0.5 PASS

2402 0.696 2401.680 2402.376 0.5 PASS

BLE_1M Antl 2440 0.676 2439.676 2440.352 0.5 PASS
2480 0.692 2479.688 2480.380 0.5 PASS

2402 1.152 2401.452 2402.604 0.5 PASS

BLE_2M Antl 2440 1.148 2439.452 2440.600 0.5 PASS
2480 1.120 2479.476 2480.596 0.5 PASS

2402 0.672 2401.696 2402.368 0.5 PASS

BLE_500K Antl 2440 0.680 2439.696 2440.376 0.5 PASS
2480 0.672 2479.696 2480.368 0.5 PASS
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APPENDIX B.3: 99% BANDWIDTH

Test Result
TestMode Antenna Channel OCB [MHz] FL[MHZ] FH[MHZz] Limit{fMHz] Verdict
2402 1.0748 2401.4914 2402.5662
BLE_125K Antl 2440 1.0801 2439.4901 2440.5702
2480 1.0793 2479.4905 2480.5698
2402 1.0465 2401.5161 2402.5626
BLE_1M Antl 2440 1.0500 2439.5154 2440.5654
2480 1.0506 2479.5134 2480.5640
2402 2.0415 2401.0285 2403.0700
BLE_2M Antl 2440 2.0098 2439.0357 2441.0455
2480 2.0517 2479.0280 2481.0797
2402 1.0427 2401.5108 2402.5535
BLE_500K Antl 2440 1.0346 2439.5122 2440.5468
2480 1.0444 2479.5069 2480.5513
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APPENDIX B.4: CONDUCTED SPURIOUS EMISSIONS MEASURED IN 100 KHz BANDWIDTH

Test Result

TestMode Antenna Channel Fre[ﬁ/lF'%_'a:;ge R[edf II;:,nv]el Result[dBm] Limit[dBm] Verdict
Reference 8.32 8.32 PASS

2402 30~1000 8.32 -40.3 <-11.68 PASS

1000~26500 8.32 -31.37 <-11.68 PASS

Reference 8.85 8.85 PASS

BLE_125K Antl 2440 30~1000 8.85 -40.66 <-11.15 PASS
1000~26500 8.85 -30.44 <-11.15 PASS

Reference 6.15 6.15 PASS

2480 30~1000 6.15 -40.79 <-13.85 PASS

1000~26500 6.15 -31.75 <-13.85 PASS

Reference 9.25 9.25 PASS

2402 30~1000 9.25 -40.12 <-10.75 PASS

1000~26500 9.25 -31.41 <-10.75 PASS

Reference 9.39 9.39 PASS

BLE_1M Antl 2440 30~1000 9.39 -40.54 <-10.61 PASS
1000~26500 9.39 -31.76 <-10.61 PASS

Reference 9.39 9.39 PASS

2480 30~1000 9.39 -40.02 <-10.61 PASS

1000~26500 9.39 -31.77 <-10.61 PASS

Reference 9.12 9.12 PASS

2402 30~1000 9.12 -40.65 <-10.88 PASS

1000~26500 9.12 -32.09 <-10.88 PASS

Reference 9.55 9.55 PASS

BLE_2M Antl 2440 30~1000 9.55 -40.25 <-10.45 PASS
1000~26500 9.55 -31.95 <-10.45 PASS

Reference 9.34 9.34 PASS

2480 30~1000 9.34 -40.52 <-10.66 PASS

1000~26500 9.34 -31.8 <-10.66 PASS

Reference 9.55 9.55 PASS

2402 30~1000 9.55 -40.94 <-10.45 PASS

1000~26500 9.55 -31.04 <-10.45 PASS

Reference 9.77 9.77 PASS

BLE_500K Antl 2440 30~1000 9.77 -39.85 <-10.23 PASS
1000~26500 9.77 -31.57 <-10.23 PASS

Reference 9.19 9.19 PASS

2480 30~1000 9.19 -41.06 <-10.81 PASS

1000~26500 9.19 -31.68 <-10.81 PASS
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Trig: Free Run M

PPPPPP
Mkr1 847.74 MHz
-40.30 dBm

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

LS

BLE 125K Antl 2402 1000~26500

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

Sig Track: Off

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

Ref Lvl Offset 18.81 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
6.316 dBm
-31.37 dBm

5 GHz
186 35 GHz

Jul 27, 2023
? 10:36:27 AM

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

Sig Track: Off

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

Ref Lvl Offset 18.70 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

? Jul 27, 2023
10:38:01 AM

BLE_125K_Antl_2440

Function Width

#Avg Type: Power (RM
AvglHold: 30/30

Trig: Free Run M

PPPPPP

Mkr2 26.186 35 GHz
-31.37 dBm

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

Function Value

21

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

Mkr1 2.440 033 GHz|

8.85dBm

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

2 w
30~1000

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
97.000000 MHz

Auto
Man

Freq Offset
0Hz

X Axls Scale

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
2560000000 GHz

Auto
Man

Signal Track
(Span Zoom)

Span
3.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.438500000 GHz

Stop Freq
441500000 GHz

| AUTOTUNE

CF Step
300,000 kHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

Log

Signal Track
(Span Zoom)
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A TUVRheinland®

Spectrum Analyzer 1

Swept SA

KEYSIGHT |nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
#Res BW 100 kHz

[~ [

Spectrum Analyzer 1
Swept SA

KEYSIGHT I_npul:‘ RF e
Coupling: DC

i Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N
N 1 f

o~

Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF
RU e e 0
1 Spectium

Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

Jul 27, 2023
E\ (ﬂ - ? 1‘5'41'11AM

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

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

#Atten: 30 dB PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Jul 27, 2023
? 10:38:07 AM

#Atten: 30 dB PNO: Fast

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
9 90 GHz 6.288 dBm
165 GHz -30.44 dBm

Function

2.43!
26.20

? Jul 27, 2023

10:39:31 AM

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

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.67 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

BLE 125K_Antl 2440 1000~26500

Function Width

#Avg Type: Power (RMS|
AvglHold: 30/30

Trig: Free Run M

PPPPPP
Mkr1 777.19 MHz
-40.66 dBm

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

oL’

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run
PPPPPP
Mkr2 26.201 65 GHZ
-30.44 dBm

~

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

Function Value

#Avg Type: Power (Rl
Avg|Hold: 100/100

Trig: Free Run
PPPPPP

2.480 027 GHz|
15 dBm|

Mkr1

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

Frequency

x

Center Frequency

Settings
515.000000 MHz

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

Signal Track
(Span Zoom)

Frequency

Center Frequency

Settings
13.750000000 GHz

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
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Center Frequency Settings
Hz
3.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
478500000 GHz

Stop Freq
481500000 GHz

| AUTOTUNE

CF Step
300.000 kHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

Log

Signal Track
(Span Zoom)
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A TUVRheinland®

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
#Res BW 100 kHz

[~ [

Spectrum Analyzer 1
Swept SA

KEYSIGHT Inpul‘RF 5
Coupling: DC

i Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N
N 1 f

o~

Spectrum Analyzer 1
Swept SA

KEYSIGHT |[nput: RF
RL o o Ao
1 Spectrum

Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 100 kHz

InputZ 500

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

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

Sig Track: Off

Avg|Hold:

Ref Lvl Offset 18.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Sweep ~94.2 ms (30001 pts)
9 Jul 27, 2023

10:41:18 AM

BLE_125K_Antl 2480 1000~26500

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

Corr Cf Gate: Off

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

Ref Lvl Offset 18.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Sweep ~2.44 s (30001 pts)

Y Function
6.067 dBm
-31.75 dBm

2.479 85 GHz
26.299 40 GHz

? Jul 27, 2023

10:42:42 AM

BLE_1M_Antl 2402

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

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.81 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Sweep 1.00 ms (1001 pts),

e[l JedFE

BLE_1M_Antl_2402_30~1000

N S )
#Avg Typsé,;g'ge' (RMS Center Frequency
Trig: Free Run M 515.000000 MHz
PPPPPP

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

Mkr2 26.299 40 GHz

Function Width

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

Mkr1

Frequency
Settings
Span

970.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz
: Stop Freq
000000000 GHz

AUTO TUNE

Mkr1 897.60 MHz
-40.78 dBm

CF Step
87.000000 MHz
Auto

Stop 1.0000 GHz|

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
000000000 GHz
Stop Freq
26.50008

AUTO TUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

-31.75 dBm

Stop 26.50 GHz|

Function Value

Signal Track
(Span Zoom)

Span
3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
400500000 GHz
Slop Freq

AUTO TUNE

2.401 769 GHz|
9.25 dBm

CF Step
300.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log

i '“\U.an

Span 3.000 MHz|

o ™ | Isignal Track
L‘»ﬂ (Span Zoom)




