Eshenzhen LCS Compliance Testing Laboratory Ltd. FCCID: 2AJYS-ZEN

IC: 22014-ZEN

Appendix A

RF Test Data for BT (Conducted Measurement)

Product Name: True wireless earbuds
Test Model: Happy Plugs Air 1 Zen

Environmental Conditions

Temperature: 25°C
Relative Humidity: 50%
ATM Pressure: 100.0 kPa
Test Engineer: Carl Fu
Supervised by: Li Huan
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A.1 20dB Emission Bandwidth
Test Result
TestMode | Antenna | Channel 20db FL[MHZ] FH[MHZz] LimitftMHz] | Verdict
EBW[MHz]

2402 1.032 2401.463 2402.495 - PASS

DH5 Antl 2441 0.975 2440.529 2441.504 - PASS

2480 1.035 2479.463 2480.498 - PASS

2402 1.302 2401.358 2402.660 PASS

2DH5 Antl 2441 1.341 2440.328 2441.669 - PASS

2480 1.338 2479.328 2480.666 PASS

2402 1.308 2401.346 2402.654 PASS

3DH5 Antl 2441 1.293 2440.349 2441.642 - PASS

2480 1.317 2479.343 2480.660 PASS
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A.2 Occupied Channel Bandwidth
Test Result

TestMode | Antenna | Channel OCB [MHZz] FL[MHZz] FH[MHz] LimitftMHz] | Verdict

2402 0.88368 2401.565 | 2402.449 PASS

DH5 Antl 2441 0.91697 2440.545 2441.462 --- PASS

2480 0.92063 2479.544 | 2480.464 PASS

2402 1.1890 2401.406 | 2402.595 PASS

2DH5 Antl 2441 1.1730 2440.412 2441.585 --- PASS

2480 1.1895 2479.405 2480.594 --- PASS

2402 1.1840 2401.410 2402.594 --- PASS

3DH5 Antl 2441 1.1896 2440.403 2441.593 --- PASS

2480 1.2065 2479.394 2480.601 --- PASS
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A.3 Maximum conducted output power
Test Result

TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict

2402 3.17 <20.97 PASS

DH5 Antl 2441 4.42 <20.97 PASS

2480 2.9 <20.97 PASS

2402 211 <20.97 PASS

2DH5 Antl 2441 3.46 <20.97 PASS

2480 2 <20.97 PASS

2402 2.55 <20.97 PASS

3DH5 Antl 2441 1.74 <20.97 PASS

2480 2.3 <20.97 PASS
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A.4 Carrier frequency separation

Test Result

TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
DH5 Antl Hop 1.028 =>0.690 PASS
2DH5 Antl Hop 1.184 >0.894 PASS
3DH5 Antl Hop 0.98 20.878 PASS

Test Graphs
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Agilent Spectrum Analyzer - Swept Sk
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A.5 Time of occupancy
Test Result

BurstWidth TotalHops o :
TestMode | Antenna | Channel Result[s] Limit[s] | Verdict
[ms] [Num]

DH5 Antl Hop 2.88 60 0.173 <0.4 PASS

2DH5 Antl Hop 2.88 110 0.317 PASS

3DH5 Antl Hop 2.89 60 0.173 < PASS
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Test Graphs
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Agilent Spectrum Analyz:
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A.6 Number of hopping channels

Test Result
TestMode Antenna Channel Result{Num] Limit[Num] Verdict
DH5 Antl Hop 79 215 PASS
2DH5 Antl Hop 79 215 PASS
3DH5 Antl Hop 79 215 PASS

Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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A.7 Band edge measurements
Test Result
ReflLevel Result Limit
TestMode | Antenna | ChName Channel Verdict
[dBm] [dBm] [dBm]
Low 2402 2.80 -49.11 <-17.2 PASS
High 2480 2.05 -47.72 <-17.95 PASS
DH5 Antl
Low Hop_2402 2.75 -49.13 <-17.25 PASS
High Hop_2480 3.21 -48.55 <-16.79 | PASS
Low 2402 -0.24 -49.49 <-20.24 PASS
High 2480 0.75 -48.73 <-19.25 PASS
2DH5 Antl
Low Hop_2402 -1.55 -49.77 <-21.55 PASS
High Hop_2480 1.71 -48.58 <-18.29 | PASS
Low 2402 0.87 -49.6 <-19.13 PASS
High 2480 1.28 -48.72 <-18.72 PASS
3DH5 Antl
Low Hop_2402 -1.72 -49.91 <-21.72 PASS
High Hop_2480 0.86 -48.1 <-19.14 | PASS
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Test Graphs
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A.8 Conducted Spurious Emission
Test Result
TestMode | Antenna | Channel e Reflevel Result Limit Verdict
[MHZz] [dBm] [dBm] [dBm]

Reference 2.81 281 - PASS

2402 30~1000 2.81 -58.75 <-17.19 PASS

1000~26500 2.81 -47.56 <-17.19 PASS

Reference 3.57 3.57 PASS

DH5 Antl 2441 30~1000 3.57 -59.26 <-16.44 PASS

1000~26500 3.57 -48.06 <-16.44 PASS

Reference 1.33 1.33 PASS

2480 30~1000 1.33 -58.68 <-18.67 PASS

1000~26500 1.33 -46.71 <-18.67 PASS

Reference 0.90 0.90 PASS

2402 30~1000 0.90 -59.04 <-19.1 PASS

1000~26500 0.90 -47.55 <-19.1 PASS

Reference 2.09 2.09 PASS

2DH5 Antl 2441 30~1000 2.09 -59.36 <-17.91 PASS

1000~26500 2.09 -47.76 <-17.91 PASS

Reference -1.53 -1.53 PASS

2480 30~1000 -1.53 -57.76 <-21.53 PASS

1000~26500 -1.53 -47.67 <-21.53 PASS

Reference 1.25 1.25 PASS

2402 30~1000 1.25 -58.45 <-18.75 PASS

1000~26500 1.25 -47.88 <-18.75 PASS

Reference 2.47 2.47 - PASS

3DH5 Antl 2441 30~1000 2.47 -58.66 <-17.53 PASS

1000~26500 2.47 -47.19 <-17.53 PASS

Reference 0.30 0.30 PASS

2480 30~1000 0.30 -58.48 <-19.7 PASS

1000~26500 0.30 -47.52 <-19.7 PASS




S

Shenzhen LCS Compliance Testing Laboratory Ltd. FCCID: 2AJYS-ZEN IC: 22014-ZEN

Test Graphs

DH5_Antl_2402_0~Reference
i RL - [ :- S0Q AC SENSE!INT) ALIGN AUTO 07:40:13PM Aug 20, 2021 m
HAvg Type: RMS =
(Center Freq 2.402000000 Gpl‘:[z,:‘m% Trig: Free Run Av;fun‘{semmnu < i
\FGainlow  #Atten: 30 dB werPFREFF
Auto Tune|
Ref Offset 775 dB Mkr1 2.402 163 § GHZ
{ogsieh_Ref 77.78 dBm 2.813 dBm)
CenterFreq
178 2.402000000 GHz
778 1
WM' StartFreq
22 i p, 2.401250000 GHz
"J,f ™
~ Trewm,
122 - el W
e [, Stop Freq
|- e 2.402750000 GHz,
2
- .
20 ol . CF Step
150.000 kHz
JAuto Man
-422
52 Freq Offset|]
0Hz
622
ICenter 2.4020000 GHz Span 1.500 MHz|
J¢Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts]
Insc- status
DH5_Antl_2402_30~1000
i s T, O |074m18PM ALGaD, 2021 .
Center Freq 515.000000 MHz ] #Aug Type: RMS WACE[[23456 requency
PNO-Fast == Trig: Free Run Avg|Hold: 1010 T
IFGain:low  WAtten: 20 dB werF PPRFF
Auto Tune
Ref Offset 778 dB Mkr1 200.01 MHZ]
Eggsmiv Ref 17.78 dBm -58.747 dBm|
CenterFreq
e 515.000000 MHz|
2xn
startFreq
22 30.000000 MHz
-7 13 oBmj
=2 StopFreq
1.000000000 GHz
S22
472 CF Step|
97.000000 MHz
JAuto Man
Freq Offset||
0Hz|
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts]
Iusc— status
DH5_Ant1_2402_1000~26500






