Shenzhen Tongzhou Testing Co.,Ltd FCCID: 0557312324 Report No.: TZ240605948-BT

Appendix Test Data for BT(BDR/EDR) (Conducted Measurement)

Product Name: Wireless Earbuds
Trade Mark: LOGIC, UNONU, ISWAG
Test Model: LOGIC TWS31
FCC ID: 0O55T312324

Environmental Conditions

Temperature: 23.5C
Relative Humidity: 58%
ATM Pressure: 100.0 kPa
Test Engineer: Allen Lai
Supervised by: Hugo Chen
NOTE N/A

Appendix A: 20dB Emission Bandwidth

Test Result
Test Frequency 20db EBW FL FH Limit :
Mode Antenna [MHZz] [MHz] [MHZz] [MHZz] [MHZz] verdiet
DH5 Ant1 2402 0.960 2401.523 | 2402.483
DH5 Ant1 2441 0.957 2440.523 | 2441.480
DH5 Ant1 2480 0.942 2479.526 | 2480.468
2DH5 Ant1 2402 1.314 2401.334 | 2402.648
2DH5 Ant1 2441 1.326 2440.322 | 2441.648
2DH5 Ant1 2480 1.320 2479.328 | 2480.648
3DH5 Ant1 2402 1.317 2401.334 | 2402.651
3DH5 Ant1 2441 1.323 2440.334 | 2441.657
3DH5 Ant1 2480 1.299 2479.334 | 2480.633
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Test Graphs
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FCCID: 0557312324

Report No.: TZ240605948-BT
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Shenzhen Tongzhou Testing Co.,Ltd

FCCID: 0557312324

Report No.: TZ240605948-BT
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Shenzhen Tongzhou Testing Co.,Ltd

FCCID: 0557312324

Report No.: TZ240605948-BT
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Shenzhen Tongzhou Testing Co.,Ltd FCCID: 0557312324 Report No.: TZ240605948-BT

Appendix B: Occupied Channel Bandwidth

Test Result
Test Frequency ocB FL FH Limit .
Mode Antenna [MHz] [MHZz] [MHz] [MHZz] [MHZz] verdiet
DH5 Ant1 2402 0.87260 2401.5539 | 2402.4265
DH5 Ant1 2441 0.86801 2440.5535 | 2441.4215
DH5 Ant1 2480 0.90270 2479.5414 | 2480.4441
2DH5 Ant1 2402 1.1850 2401.3950 | 2402.5800
2DH5 Ant1 2441 1.1914 2440.3927 | 2441.5841
2DH5 Ant1 2480 1.1805 2479.3976 | 2480.5781
3DH5 Ant1 2402 1.1854 2401.4004 | 2402.5858
3DH5 Ant1 2441 1.1994 2440.3895 | 2441.5889
3DH5 Ant1 2480 1.1994 2479.3883 | 2480.5877
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Test Graphs
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FCCID: 0557312324

Report No.: TZ240605948-BT
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Shenzhen Tongzhou Testing Co.,Ltd

FCCID: 0557312324

Report No.: TZ240605948-BT

giler er - Occupied
RL R 00 AC L5E| ALIGH 0 E4rsmuzaes -
enter Freq 2.480000000 GHz Center Freq; 2.430000000 GHz Radie Std: Nene Frequency
= Trig:FreeRun Avg[Hold: 100100
HFGainlow  #Atten:40 4B Radio Device: BTS
Mkr1 2.48 GH
Ref Offset9.06 dB
1Ln dBidiv___ Ref 30.00 dBm -11.678 dBm
og
20 Center Freq|
00 2480000000 GHz
om 1
100
. A NS
B 7 Ej
- A
30 fd N
-400 LY
Eifl| MERESAEEN ST o N oo Al
600
[Center 2.48 GHz Span 3 MHz| CFst
es BW 30 kHz #VBW 100 kHz Sweep 3.2ms i
lAuto Man|
Occupied Bandwidth Total Power -2.03 dBm -
1.1805 MHz Freqote
Transmit Freq Ermor ~ -12.426kHz ~ OBW Power 99.00 % Ok
x dB Bandwidth 1.378 MHz xdB -26.00 dB
MSG ISTATUS:
2DH5-Ant1-2480
gien R —
RL RF 00 AC EPULSE] ALIGH AUTO 02:45:16 PM 1l 0Z, 2004 Fi
enter Freq 2402000000 GHz Center Freq: 2402000000 GHz Radio Std: Nene Tequency
- Trig:FreeRun Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device:BTS
Mkr1 2.401829 GH
Ref Offset 8.9 dB
10 i Ref 30.00 dBm -9.3381 dBm|
og
20 Center Freq|
00 2.402000000 GHz
om 1
oo J’Uﬁ{ _
B 0] AN
X
= 7 Y
00 / \\
| PR Y, W1 i o
600
iCenter 2.402 GHz Span 3 MHz| CFst
es BW 30 kHz #VBW 100 kHz Sweep 3.2ms 2000 kffz'
lAuto Man|
Occupied Bandwidth Total Power 0.35dBm
1.1854 MHz Freqoe
Transmit Freq Error -6.917kHz  OBW Power 99.00 % Okz
x dB Bandwidth 1.375 MHz xdB -26.00dB
MsG STATUS.
3DH5-Ant1-2402
gilen R —
RL [3 0o AC LeE| ALIGH AUTO aziemMuoz04 0 |
enter Freq 2441000000 GHz Center Freq: 2441000000 GHz Radio 5td: None Frequency
= Trig:FreeRun Avg|Hold: 100/100
#FGain:Low #tten: 40 dB Radio Device:BTS
Mkr1 2.440976 GH
Ref Offset9.06 dB
ossiy _ Ref 3000 dBm -11.683 dBm
og
20 Center Freq|
00 2441000000 GHz
000 1
100, Y
B sk A o
i i
El A T
A
400 / N
| SE anel? """\.-[ A =y Wi
600
(Center 2.441 GHz $pan 3 MHz CFat
es BW 30 kHz #VBW 100 kHz Sweep 3.2ms 20 kﬂ;
lAuto Man
Occupied Bandwidth Total Power -1.00 dBm
1.1994 MHz Freqote
Transmit Freq Error ~ -10.782kHz ~ OBW Power 99.00 % OHz
x dB Bandwidth 1,387 MHz xdB -26.00 dB
MsG STATUS.
3DH5-Ant1-2441

Page 9 of 46



Shenzhen Tongzhou Testing Co.,Ltd FCCID: 0557312324 Report No.: TZ240605948-BT

£ I alyzer - O« pied
RL R 00 AC SBNSEPULE| 0 Eesymuzzed — |
enter Freq 2.480000000 GHz Center Freq; 2.430000000 GHz Radie Std: Nene Frequency
= Trig:FreeRun Avg[Hold: 100100
#IFGain:Law #itten: 40 dB Radio Device: BTS
Mkr1 2.47991 GH
Ref Offset 9.06 dB
oty Ref 3000 dBm -12.157 dBm|
g
20 Center Freq|
100 2.480000000 GHz|
om
1
00 [}
B _ A A
ol M|
30! f ;1
-400 £ T
500 prapereny M,..l‘*v-\rf oMttt e,
600
[Center 248 GHz Span 3 MHz
es BW 30 kHz #VBW 100 kHz sweep 32ms||  CF Step
|Auto Man
Occupied Bandwidth Total Power -2.29 dBm -
1.1994 MHz Freqotse
Transmit Freq Error ~ -12.000kHz ~ OBW Power 99.00 % OHz
x dB Bandwidth 1.382 MHz xdB -26.00 dB
MSG ISTATUS:
3DH5-Ant1-2480

Page 10 of 46



Shenzhen Tongzhou Testing Co.,Ltd FCCID: 0557312324 Report No.: TZ240605948-BT

Appendix C: Maximum peak conducted output power

Test Result
Conducted Peak Conducted

Test Frequency

Antenna Power Limit Verdict
Mode [MHz]

[dBm] [dBm]

DH5 Ant1 2402 -6.17 <30 PASS
DH5 Ant1 2441 -7.21 <30 PASS
DH5 Ant1 2480 -8.44 <30 PASS
2DH5 Ant1 2402 -4.28 <20.97 PASS
2DH5 Ant1 2441 -5.47 <20.97 PASS
2DH5 Ant1 2480 -6.83 <20.97 PASS
3DH5 Ant1 2402 -3.75 <20.97 PASS
3DH5 Ant1 2441 -4.75 <20.97 PASS
3DH5 Ant1 2480 -6.16 <20.97 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Appendix D: Carrier frequency separation

FCCID: 0557312324

Report No.: TZ240605948-BT

Test Result
Frequency Result Limit
Test Mode Antenna Verdict
[MHZz] [MHZz] [MHZ]
DH5 Ant1 Hop 1.002 20.960 PASS
2DH5 Ant1 Hop 1.044 20.884 PASS
3DH5 Ant1 Hop 1.004 20.882 PASS
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Test Graphs
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Appendix E: Time of occupancy

Test Result
Test Frequency Burst Width TotalHops Result Limit
Antenna Verdict
Mode [MHZz] [ms] [Num] [s] [s]
DH5 Ant1 Hop 2.904 90 0.261 <0.4 PASS
2DH5 Ant1 Hop 2911 100 0.291 <0.4 PASS
3DH5 Ant1 Hop 2912 50 0.146 <0.4 PASS
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Test Graphs

FCCID: 0557312324

Report No.: TZ240605948-BT
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FCCID: 0557312324

Report No.: TZ240605948-BT
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FCCID: 0557312324

Appendix F: Number of hopping channels

Report No.: TZ240605948-BT

Test Result
Frequency Result Limit
Test Mode Antenna Verdict
[MHz] [Num] [Num]
DH5 Ant1 Hop 79 215 PASS
2DH5 Ant1 Hop 79 215 PASS
3DH5 Ant1 Hop 79 215 PASS
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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Appendix G: Band edge measurements

Test Result
Test Frequency ReflLevel Result Limit .
et Antenna | Ch.Name MHzZ] (4B (4B [dBm] Verdict
DH5 Ant1 Low 2402 -7.14 -49.77 <-27.14 | PASS
DH5 Ant1 High 2480 -9.63 -48.75 <-29.63 | PASS
DH5 Ant1 Low Hop_2402 -7.50 -50.05 <275 PASS
DH5 Ant1 High Hop_2480 -9.57 -49.48 <-29.57 | PASS
2DH5 Ant1 Low 2402 -7.21 -49.98 <-27.21 PASS
2DH5 Ant1 High 2480 -9.71 -49.57 <-29.71 PASS
2DH5 Ant1 Low Hop_2402 -10.91 -49.71 <-30.91 PASS
2DH5 Ant1 High Hop_2480 -10.34 -49.84 <-30.34 | PASS
3DH5 Ant1 Low 2402 -7.35 -49.89 <-27.35 | PASS
3DH5 Ant1 High 2480 -9.43 -49.32 <-29.43 | PASS
3DH5 Ant1 Low Hop_2402 -9.03 -50.47 <-29.03 | PASS
3DH5 Ant1 High Hop_2480 -11.43 -48.84 <-31.43 | PASS
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Test Graphs

FCCID: 0557312324

Report No.: TZ240605948-BT
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Appendix H: Conducted Spurious Emission

Test Result

Test Frequency Freq. Range | Ref. Level Result Limit .

Mode Antenna [MHz] [MHZz] [dBm] [dBm] [dBm] verdict
DH5 Ant1 2402 0~Reference -1.77 -1.77 PASS
DH5 Ant1 2402 30~1000 -1.77 -62.83 <-27.77 | PASS
DH5 Ant1 2402 1000~26500 -1.77 -43.26 <-27.77 | PASS
DH5 Ant1 2441 0~Reference -8.62 -8.62 PASS
DH5 Ant1 2441 30~1000 -8.62 -61.94 <-28.62 | PASS
DH5 Ant1 2441 1000~26500 -8.62 -48.43 <-28.62 | PASS
DH5 Ant1 2480 0~Reference -10.04 -10.04 PASS
DH5 Ant1 2480 30~1000 -10.04 -61.81 <-30.04 | PASS
DH5 Ant1 2480 1000~26500 -10.04 -50.01 <-30.04 | PASS
2DH5 Ant1 2402 0~Reference -8.18 -8.18 PASS
2DH5 Ant1 2402 30~1000 -8.18 -62.77 <-28.18 | PASS
2DH5 Ant1 2402 1000~26500 -8.18 -45.93 <-28.18 | PASS
2DH5 Ant1 2441 0~Reference -9.05 -9.05 PASS
2DH5 Ant1 2441 30~1000 -9.05 -62.3 <-29.05 | PASS
2DH5 Ant1 2441 1000~26500 -9.05 -49.4 <-29.05 | PASS
2DH5 Ant1 2480 0~Reference -12.54 -12.54 PASS
2DH5 Ant1 2480 30~1000 -12.54 -62.31 <-32.54 | PASS
2DH5 Ant1 2480 1000~26500 -12.54 -49.55 <-32.54 | PASS
3DH5 Ant1 2402 0~Reference -7.66 -7.66 PASS
3DH5 Ant1 2402 30~1000 -7.66 -62.02 <-27.66 | PASS
3DH5 Ant1 2402 1000~26500 -7.66 -42.81 <-27.66 | PASS
3DH5 Ant1 2441 0~Reference -10.30 -10.30 PASS
3DH5 Ant1 2441 30~1000 -10.30 -62.59 <-30.3 PASS
3DH5 Ant1 2441 1000~26500 -10.30 -48.96 <-30.3 PASS
3DH5 Ant1 2480 0~Reference -10.29 -10.29 PASS
3DH5 Ant1 2480 30~1000 -10.29 -62.7 <-30.29 | PASS
3DH5 Ant1 2480 1000~26500 -10.29 -49.38 <-30.29 | PASS
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Appendix I: Duty Cycle

Test Result
. . Duty Cycle
Test Frequency ON Time Period | Duty Cycle
Antenna Factor

Mode [MHZz] [ms] [ms] [%]

[dB]
DH5 Ant1 2402 2.90 3.76 77.13 1.13
DH5 Ant1 2441 2.91 3.75 77.60 1.10
DH5 Ant1 2480 2.90 3.74 77.54 1.10
2DH5 Ant1 2402 2.91 3.75 77.60 1.10
2DH5 Ant1 2441 2.91 3.74 77.81 1.09
2DH5 Ant1 2480 2.91 3.74 77.81 1.09
3DH5 Ant1 2402 2.91 3.75 77.60 1.10
3DH5 Ant1 2441 2.92 3.75 77.87 1.09
3DH5 Ant1 2480 2.92 3.75 77.87 1.09
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Test Graphs

FCCID: 0557312324

Report No.: TZ240605948-BT
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