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Appendix B: Test Results of Bluetooth Low Energy
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Appendix B.1: Test Results of Conducted Power Spectral Density

Left earbud,

TestMode Antenna Channel Result{dBm/3-100kHZz] Limit[dBm/3kHz] Verdict
2402 -5.54 <8.00 PASS

BLE_1M Ant1 2440 -5.50 <8.00 PASS
2480 -5.93 <8.00 PASS

2404 -8.78 <8.00 PASS

BLE_2M Ant1 2440 -8.63 <8.00 PASS
2478 -9.16 <8.00 PASS
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Freq Ref: Int (5)

BLE

#Atien” 30 dB PNO: Best Wide:
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Corr CCorr
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A TUVRheinland®
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Right earbud
TestMode Antenna Channel Result{dBm/3-100kHZz] Limit[dBm/3kHz] Verdict
2402 -5.62 <8.00 PASS
BLE_1M Ant1 2440 -5.62 <8.00 PASS
2480 -6.03 <8.00 PASS
2404 -8.97 <8.00 PASS
BLE_2M Ant1 2440 -8.77 <8.00 PASS
2478 -7.63 <8.00 PASS
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Input Z: 50 0
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Frequency v - -
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‘Avg|Hold: 100/100
Tng: Free Run

Frequency

Center Frequency
480000000 GHz

PppPRP

Span

Mkr1 2.479 968 01 GHzl{ s oagoanome
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A TUVRheinland®

1 Spectrum
Scale/Div 10 dB
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Frequency v
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#Video BW 10 kHz
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Frequency v
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Corr CCorr
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Center Frequency
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Appendix B.2: Test Results of 6dB Bandwidth

Both Left and right earbuds tested, only the worst-case reported.

TestMode Antenna Channel DTS BW [MHZz] FL[MHZz] FH[MHZ] Limit{MHz] Verdict
2402 0.688 2401.640 2402.328 0.5 PASS

BLE_1M Ant1 2440 0.668 2439.656 2440.324 0.5 PASS
2480 0.688 2479.640 2480.328 0.5 PASS

2404 1.140 2403.416 2404.556 0.5 PASS

BLE_2M Ant1 2440 1.140 2439.416 2440.556 0.5 PASS
2478 1.124 2477.424 2478.548 0.5 PASS




Priifbericht - Produkte
Test Report - Products

Appendix B
CN24V45K 001
Page 9 of 66

KEYSIGHT Input RE o
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Center 2.440000 GHz
#Res BW 100 kHz

§ Marker Table v

Mode Trace Scale

f
f
f

BLE_1M_Ant1 2402

A TUVRheinland®

Frequency v

#htien” 40 dB PNO: Best Wide:
Gale: Off

IF Gain Low
Sig Track: Off

Input Z: 50 0
Corr CCorr
Freq Ref: It (S)

##vg Type: Power (RMS|
‘AvglHold: 100/400
Trig: Free Run
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M 2402000000 GHz
PPPPPP
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-0.03 dBj

Ref Lvl Offset 17.98 dB
Ref Level 30.00 dBm Swept Span
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Sweep 1.00 ms (1001 pts),
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2.641dBm

Function Width  Function Value
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1:57:08PM | 5=

BLE_1M_Ant1 2440

Frequency v -

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

#htien: 40 dB PNO: Best Wide:
Gale: Off

IF Gain: Low
Sig Track: Off

##vg Type: Power (RMS|
‘AvglHold: 100/100
Trig: Frea Run

Center Frequency Setiings
M 2440000000 GHz
PPPPPP
AMkr3 668 kHz
0.14 dB|

Ref Lvl Offset 17.88 dB
Ref Level 30.00 dBm Swep! Span
Zero Span

#Video BW 300 kHz Span 4.000 MHz

Sweep 1.00 ms (1001 pts)

X Y
2439656 GHz  3.005dl
2.440016 8.

Function ~ FunctionWidth  Function Value

[ GoBRRE (] 01

(Span Zoom)

M Ant1 2480

Frequency v

&

Input Z: 50 0 #Atten: 40 dB
Co

"
Freq Ref. Int (S)

Ref Lvl Offset 17.91 dB
Ref Level 30.00 dBm

Center 2.480000 GHz

5 Marker Table v

Mode Trace Scale X
1 f 2479640
1 f 2.480 024 GHz
1 T &) 668 kHz |

Sep 27, 2024 |
20320PM

9cA?

#Video BW 300 kHz

PNO: Best Wide
Gater Off

IF Gain: Low
Sig Track OF

#hvg Type: Power(RMSﬁ 2 34
‘Avg|Hold: 100/100
Tng: Free Run

Center Frequency Sefings
M 2430000000 GHz
PpPPPP
AMkr3 688 kHz
0.37 dB|

Span
4.00000000 MHz

Swept Span
Zero Span

Ful Span

Span 4.000 MHz|
Sweep 1.00 ms (1001 pts)

Function ~ FunctionWidth  Function Value
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BLE_2M_Ant1 2404

Frequency v

KEYSIGHT Input RF Input Z: 50 0 #Atten: 40 dB PNO: BestWide  #Avg Type: Power (RMS| |
g DC  ComCCon Gale: OF Avglold 100100 Cenler Frequency  JERWNN
Align: Auto Freq Ref: Int(S) IF Gain: Low Trig: Free Run : 2404000000 GHz
Sig Track OF pppPPP
Ref Lvl Offset 17.98 dB AMkr3 1.140 MHz|
Ref Level 30.00 dBm . Swept Span
Zero Span

#Video BW 300 kHz Span 4000 MHz|
Sweep 1.00 ms (1001 pts),

§ Marker Table v

Mode Trace Scale X Y Function  FunctionWidth  Function Value
03416 GHz ~ 3.068 dBm
)4 008 GHz
(B) 1140 MHz (4]

027, 2024 2
06:48 PM |5

BLE_2M_Ant1 2440

Frequency v -

Input Z: 50 @ #Atten: 40 dB PNO: BestWide  ##vg Type: Power (RMS Center Fr
Cor CCorr Gae: Off Avgliold 0000 s oo B Setings
Freq Ref: Int (S) IF Gain: Low Trig: Free Run ) 2440000000 GHz
Si Track OF PPPPPP
Mkr3 4 |
Ref Lvl Offset 17,88 6B AMkr3 1.140 MHz|
Ref Level 30.00 d8m 0.45 dB)|== 50t 5pan
Zero Span

Center 2.440000 GHz #Video BW 300 kHz Span 4.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

5 Marker Table v
Mode Trace Scale X Y Function ~ FunctionWidth  Function Value
f 2439416GHz 3104 dBm

f 2440016 GHz  8.961dBm
&) T140MHAz (&) 04573 dB6

(Span Zoom)

BLE 2M_Ant1_2478

Frequency v

Input Z: 50 @ #Atten: 40 dB PNO: BestWide  #Avg Type: Power (RMS[1 > 4
Corr CCort Gate: Of AvalHold: 1001100 ’r Cenle'r F’W“E’IW Setiings
Freq Ref: Int S} IF Gain:Low Trig: Free Run ; 2.478000000 GHz
Sig Track O pppPPP
Span
Ref LvI Offset 17.91 dB d 1. 1ef 4,00000000 MHz
Ref Level 30.00 dBm .0 Svept Span

Zero Span

Ful Span

[Center 2.478000 GHz #Video BW 300 kHz Span 4.000 MHz|
Sweep 1.00 ms (1001 pts)

Function ~ FunctionWidth  Function Value
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Appendix B.3: Test Results of 99% Bandwidth

Both Left and right earbuds tested, only the worst-case reported.

TestMode Antenna Channel OCB [MHz] FL[MHZ] FH[MHZz] Limit[MHz] Verdict
2402 1.0258 2401.4879 2402.5137 --- -
BLE_1M Ant1 2440 1.0252 2439.4849 2440.5101 --- -—-
2480 1.0231 2479.4852 2480.5083 - ---
2404 2.0410 2402.9901 2405.0311 - —
BLE_2M Ant1 2440 2.0351 2438.9956 2441.0307 - -
2478 2.0246 2476.9993 2479.0239 -
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KEYSIGHT lneut RE

ling: DC
g Auto

Input Z: 50 0
Corr CCorr

Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 43.000 kHz

Occupied Bandwidth
1.0268

Transmit Freq Error
x dB Bandwidth

Sep 27, 2024

9 l?

KEYSIGHT lneut RE

Coupling: DC
RL o Align: Auto

Input Z: 50 @
Corr CCorr

Center 2.440000 GHz
[#Res BW 43.000 kHz

2Metrics
Occupied Bandwidth
1.

Transmit Freq Error
x dB Bandwidth

allsl

2:0021 PM

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

iCenter 2.480000 GHz
[#Res BW 43,000 kHz

Occupled Bandwicth
1.0231 MHz

Transmit Freq Error
x dB Bandwidth

9cA?

203:2TPM

Freq Ref: Int (5)

15714 PM | 5=

Freq Ref: Int (S)

BLE

Aiten: 40 dB Trig: Free Run

Gate: Off
#IF Gain’ Low Radio Std: None

Ref Lvl Offset 17.98 dB
Ref Value 30.00 dBm

#Video BW 130.00 kHz

Total Power

% of OBW Power
xdB

BLE_1M_Ant1

Atten: 40 dB Trig: Free Run

Gale: Off

#IF Gain' Low Radio Std: None

Ref Lvl Offset 17.88 dB
Ref Value 30.00 dBm
—_—

’1

#video BW 130.00 kHz

Total Power

% of OBW Power
xdB

Sep 27,2024 2

Adten: 40 dB. Trig: Free Run
Gater Off

#IF Gain: Low Radio Std: None

Ref Lvl Offset 17.91 dB
Ref Value 30.00 dBm
—_——

#video BW 130.00 kHz

Total Power

% of OBW Power
xdB

Sep 27, 2024 |

1M_Ant1_2402

Center Freq 2402000000 GHz
AvglHold: 1001100

Mkr1 2.402016000 GHz

Center Freq: 2480000000 GHz
‘AvglHold: 100/100

Center Frequency
2402000000 GHz

Span
4.0000 MHz

Setings

6.32 dBm

16.0 dBm

Center Freq; 2 440000000 GHz
AvglHold: 100/100

16.9dBm

Center Frequency

80000000 GHz

15.6 dBm
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BLE_2M_Ant1 2404

Input Z: 50 0 Aiten: 40 dB Trig: Free Run
Corr CCorr Gate: Off
Freq Ref: Int (S) #IF Gain’ Low

Center Freq 2404000000 GHz
AvglHold: 100/100
Radio Std: None.

Ref Lvl Offset 17.98 dB
Ref Value

iCenter 2.404000 GHz
#Res BW 43.000 kHz

#Video BW 130.00 kHz

Occupied Bandwidth
20410 MHz lal Power 15.6 dBm

Transmit Freq Error 10.607 kHz % of OBW Power
x dB Bandwidth 2,457 MHz xdB

Sep 27, 2024 =
q (ﬂ . ? ZSII;BAPM

Tng: FreeRun  Center Freq: 2440000000 GHz
Gale: Of AvglHold: 100/100

Freq Ref: Int (S) #IF Gain: Low Radio Sid: None

Ref Lvl Offset 17.88 dB
Ref Value 30.00 dBm

.'I

Center 2.440000 GHz
[#Res BW 43.000 kHz

#video BW 130.00 kHz

Occupied Bandwidth

2,031 MHz Total Power 16.5dBm

Transmit Freq Eror 13.108 kHz % of OBW Power
X dB Bandwidth iHz xdB

Sep 27,2024
q (! . ? EEDL.A?PM

Input Z: 500 Aten: 40 dB Trig: Free Run
Corr CCorr Gate: Off
Freq Ref Int (S) #F Gain' Low

Cerler Freq 2478000000 GHz
AugHoid 100100
Radio Sid None

Ref Lvi Offset 17.91 d8
Scale/Div 10.0 d8 Ref Value 30.00 dBm

1

Center 2.478000 GHz
[#Res BW 43,000 kHz

#Video BW 130,00 kHz
Sweep 207 s (1001 pts)

2 Metrics

Occupied Bandwidth

20246 MHz Total Power

Transmit Freq Eror iz % of OBW Power %
xdB Bandwidth 3 xdB -26.00 dB
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Appendix B.4: Test Results of Conducted Spurious Emissions Measured in 100 kHz
Bandwidth

Band Edge
TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
BLEIM | AN et 566 4526 | eitas | pASS
BLEAM | AM1 s 575 %5 | ei1sr | PASS
BLE 1M Ant1 Low 2402

KEYSIGHT lneut RE

(Coupling: DC
RL o o Auto

1 Spectrum
Scale/Div 10 dB

|Start 2.398000 GHz

5 Marker Table v

Mode Trace Scale
N 1 f

KEYSIGHT lneut RE

(Coupling: DC

RL e WAlign: Auto

1 Spectrum
Scale/Div 10 d8

Input Z: 50 0 #Atten: 30 dB
Carr CCom
Freq Ref Int (S) IF Gain: Low

Sig Track: Off

RefLvl Offset 17.98 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function

Gain: Low
Sig Track: Off

Freq Ref: In ()

RefLvl Offset 17.91 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function

PNO: Best Wide ~ #Avg Type: Power (RN
c

Avg|Hold: 1001100
Trg: Free Run

Function Width  Function Value

on {
Avg|Hold: 1001100
Tng: Free Run

Function Width  Function Value

Frequency

Swept Span
Zero Span

Swept Span
Zero Span

Ful Span

Start Freq
00 GHz

0
top Freq
84000000 GHz

AUTOTUNE
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BLE_2M_Ant1 Low 2404

Frequency v

#htien: 30dB PNO: Best Wide  #Avg Type: Power || 4
Gate AvglHold 101002 (Center Frequency ST
IF Gain: Low Tng: Free Run
Sig Track: Off

Ref Lvi Offset 17.98 dB

ScaleiDiv 10 4B Ref Level 20.00 dBm Suept Span
Zero Span

#Video BW 300 kHz

5 Marker Table v

Mode Trace Scale 3 3 Function Function Width  Function Valug
N 1 f
N 1 i

#Aen: 3008 [PNO:BestWide  #Avg Type: Power (RM
Sate: Of AvgHold 1001100
IFGanlow  Tng FreeRun
Sig Track: Off
Span
Ref LvI Offset 17.91 dB GHz|{ 70000000 Mz
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span

Zero Span

Full

Start Freq
477000000 GHz

Stop Freq
484000000 GHz

AUTO TUNE
|Start 2.477000 GHz #Video BW 300 kHz Stop 2.484000 GHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)| |CF Step

5 Marker Table: v

Mode Trace Scale ( \ Function Function Width  Function Value
N 1 f
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Conducted Spurious Emission
TestMode Antenna Channel Fre[ﬁ/:'?_lazr;ge R[ngﬁ:/]el Result[dBm] Limit[dBm] Verdict
Reference 9.09 9.09 --- PASS
2402 30~1000 9.09 -41.42 <-10.91 PASS
1000~26500 9.09 -32.8 <-10.91 PASS
Reference 9.07 9.07 PASS
BLE_1M Ant1 2440 30~1000 9.07 -41.95 <-10.93 PASS
1000~26500 9.07 -32.73 <-10.93 PASS
Reference 8.42 8.42 --- PASS
2480 30~1000 8.42 -41.32 <-11.58 PASS
1000~26500 8.42 -32.95 <-11.58 PASS
Reference 8.97 8.97 PASS
2404 30~1000 8.97 -41.77 <-11.03 PASS
1000~26500 8.97 -33 <-11.03 PASS
Reference 9.09 9.09 o PASS
BLE_2M Ant1 2440 30~1000 9.09 -41.97 <-10.91 PASS
1000~26500 9.09 -32.87 <-10.91 PASS
Reference 7.85 7.85 --- PASS
2478 30~1000 7.85 -41.91 <-12.15 PASS
1000~26500 7.85 -32.83 <-12.15 PASS
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A TUVRheinland®

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 100 kHz

Start 0.0300 GHz
#Res BW 100 kHz

Start 1.00 GHz

5 Marker Table

Mode Trace Scale

BLE 1M Ant1 2402 O~Reference

Frequency v

Input Z: 50 0 #Atten: 30 dB PNO: BestWide  #Avg Type: Power (RMS Center Freqie 1
Corr CCorr Gate: OF Avglold 100100 bl B Setiings
Freq Ref: Int(S) IF Gain: Low Trig: Free Run " 2402000000 GHz
Sig Track OF PPPPPP
Mkr4 2 402 003 opan
Ref Lvl Offset 17.98 dB Mkr1 2.402 003 GHzf 3 oooooooo iz
Ref Level 30.00 dBm . Swept Span

Zero Span

#Video BW 300 kHz Span 3.000 MHz

Sweep 1.00 ms (1001 pts)
Sep 27, 2024 =
1:5805PM | >

Frequency v - -
Input Z: 50 0 #tien: 30 dB PNO: Fast itfvg Type: Power (RMS{1)2 - 4 |
CorrCCor Gale: OF ‘AvglHoid: 3030 E Center Frequency NN
Freq Ref: Int (S) IF Gain:Low ~Trig: Free Run 4 515000000
Si Track OF PPPPPP
e [3pan

Mkr1 857.47 MHZ|| g70,000000 MHz

-41.42 dBm Suept Span

Zero Span

Ref Lvl Offset 17.98 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Sep 27,2024 ¢
1:58:10 PM

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

Corr CCorr Gate: Off AvglHold: 3030

Freq Ref. Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off

#Av Type: Power (RMSE ) 34

Seftings

M

Ref Lvl Offset 17.98 6B A
Ref Level 20,00 dBm 32.8 Svept Span
Zero Span

#Video BW 300 kHz

Y Function ~ FunctionWidth  Function Value
8.770 dBm
-52.80 dBm

Sep 27, 2024 =
1:58:44PM | 5
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A TUVRheinland®

BLE 1M Ant1 2440 O~Reference

#Atien” 30 dB PNO: Best Wide:
Gale: Off

IF Gain Low
Sig Track: Off

Input Z: 50 0
Corr CCorr
Freq Ref: It (S)

##vg Type: Power (RMS|
‘AvglHold: 100/400

Trig: Free Run M

PPPPPP
Mkr1 2.440 003 GHz
9.07 dBm

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 17.88 dB
Ref Level 30.00 dBm

.1

Center 2.440000 GHz #Video BW 300 kHz

#Res BW 100 kHz

Span 3.000 MHz
Sweep 1.00 ms (1001 pts)
027, 2024 2

01:14 PM |5

PNO: Fast
Gale: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 @ #Atten: 30 dB
Corr CCorr

Freq Ref: Int (S)

g Type: Powar(Rl.lSF; 1
‘AvglHold: 30730 "
Trig: Frea Run

pPPPPPP

Mkr1 886.15 MHz,
-41.94 dBm|

Ref Lvl Offset 17.88 dB
Ref Level 20.00 dBm

Start 0.0300 GHz #Video BW 300 kHz

#Res BW 100 kHz

Stop 10000 GHz
Sweep ~34.2 ms (30001 pts)
Sep 27, 2024 ¢
201:19PM

#htten® 30 B PNO: Fast
Gater Off

IF Gain: Low
Sig Track: Off

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

#hv Type: Power(RMSﬁ ) 34
‘AvglHold: 30730 "
Tng: Free Run

PpPPPP

Mkr2 25.411 15 GHz
-32.73 dBm|

Ref Lvl Offset 17.88 dB
Ref Level 20.00 dBm

Start 1.00 GHz #Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.44 s (30001 pts)
5 Marker Table v

Mode Trace Scale Y Function  FunctionWidth  Function Value

6.053 dBm

-52.73 dBm

Sep 27, 2024 =
20252PM |

Center Frequency

Frequency v

Seltings

2440000000 GHz

Swept Span
Zero Span

Frequency v - -

Center Frequency ‘ Seftings
515.000000
Span
970,000000 MHz
Swept Span
Zero Span

Seftings

Swept Span
Zero Span




