Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A96C-S19 Report No.: TZ230204028-E
Appendix Test Data for BT(BDR/EDR) (Conducted Measurement)

Product Name: TWS Bluetooth headset
Trade Mark: N/A

Test Model: TWS-S19
FCC ID: 2A96C-S19

Environmental Conditions

Temperature: 22.8°C
Relative Humidity: 56%
ATM Pressure: 100.0 kPa
Test Engineer: Anna Hu
Supervised by: Hugo Chen
NOTE N/A

Appendix A: 20dB Emission Bandwidth

Test Result
TestMode | Antenna | Channel 20db FL[MHZ] FH[MHZz] LimitfMHz] | Verdict
EBW[MHZ]

2402 0.891 2401.571 2402.462 --- -

DH5 Ant1 2441 0.888 2440.574 2441.462 --- -

2480 0.882 2479.580 2480.462 --- ---

2402 1.320 2401.370 2402.690 --- -

2DH5 Ant1 2441 1.314 2440.373 2441.687 --- ---

2480 1.317 2479.373 2480.690

2402 1.263 2401.394 2402.657 --- -

3DH5 Ant1 2441 1.269 2440.391 2441.660 - -—-

2480 1.251 2479.406 2480.657 --- -—-

Page 1 of 43



Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A96C-S19

Report No.: TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Agilent Spectrum Analyzer
02000000 GHz Trig: Free Run :\e‘élgﬂ?lz 1§onsnu T reaveney
Fooinlow . #hizen: 40 45 ‘ i
Auto Tune
Ref Offset 6.4 dB AMkr3 1.263 MHz
{0 gaid_Ref 30.00 dBm 0.771 dBj
20 CenterFreq
00 ; 2.402000000 GHz
-
0.00 ¥
o AP StartF
. 1.7 ] azad artFreq
£ 4 ] | 2400500000 GHz
200 o o
-100 3 .\f 1\' A,
P s YA g e Stop Freq
o 2.403500000 GHz
(Center 2.402000 GHz Span 3.000 MHZ] CFStep
#Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz
IEEEE pute Man
N f 2401394 GHz|  -26.926 dBm|
N f 2402036 GHz 4796 dBm
s A1 {1A] 1263 MHz[(A]  0.771dB FreqOffset||
0 Hz|
3
]
g
9
i)
11 2
P )
ISG I smmus
3DH5_Ant1_2441
PULSE] AL 0 10:57:42 A Feb07, 2023
#Avg Type: RMS WAt za45g|  requency
= Trig: Free Run Avg|Hold: 1001100 TYPE|
it #hwen: 40 48 v PPERR
Auto Tune
Ref Offset 8:56 dB AMkr3 1.269 MHz
{0 d8id_Ref 30.00 dBm 0.552 dBj
a0 CenterFreq
100 2.441000000 GHz
2
000 -
e ke ol A StartFreq|
0 1 /W M“‘#SN =T | 2.439500000 GH
= 2|
200 ba
0 e "’1‘{ \«f
. gt e Wl N Stop Freq
o0 2442600000 GHz
(Center 2.441000 GHz Span 3.000 MHz] CFStep
#Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz
IS pute Men
N f 2440391 GHz|  -24.730 dBm|
N f 2.441069 GHz 4.108 dBm
A [&I7) 1269 MHz[(A] 0552 dB Freq Offset||
0 Hz|
i
11 2
< Ed
oo frm—
3DH5_Ant1_2480
RL RF 00 AC PULSE AL 11:03:34 AM Febi0) Frequ:ncy
#Avg Type: RMS TRACE[1 23456
Center Freq 2.480000000 Gpl-:[z':‘m% Trig: Free Run AvgHolt 100100 o
\FGainlow  #Atten: 40 dB cerfP PPPPP
Auto Tune|
Ref Offset 656 4B AMkr3 1.251 MHz
10 dBidiv__Ref 30.00 dBm -0.354dB
Log
a0 CenterFreq
100 5 2.480000000 GHz
0m &
100 B R "wvl s
00 A ) a381 StartFreq
8 4 =] | 2.478500000 GHz
200 / Y
g 5
400 v i
i R P e StopFreq
2.481500000 GHz
00
(Center 2.480000 GHz Span 3.000 MHz] CF Step
Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz,
ELEEEEE e ol Man
N f 2479406 GHz| 23913 dBm|
N f 2480030 GHz 3833 dBm
I3[ A1 &I 1.251 MHz[ (] 0.354 dB| Freq Offset||
0 Hz
10
11 2
< >
uso fra.

Page 4 of 43



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Appendix B: Occupied Channel Bandwidth

Test Result

TestMode | Antenna | Channel OCB [MHz] FL[MHZ] FH[MHz] | Limit{MHz] | Verdict

2402 0.81211 2401.6225 | 2402.4346

DH5 Ant1 2441 0.82942 2440.6108 | 2441.4402

2480 0.81237 2479.6233 | 2480.4356

2402 1.1613 2401.4468 | 2402.6081

2DH5 Ant1 2441 1.1657 2440.4446 | 2441.6103

2480 1.1602 2479.4490 | 2480.6092

2402 1.1617 2401.4451 | 2402.6068

3DH5 Ant1 2441 1.1633 2440.4442 | 2441.6075

2480 1.1674 2479.4427 | 2480.6101
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A96C-S19 Report No

.. TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No

.. TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Appendix C: Maximum Peak conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 1.91 <30 PASS
DH5 Ant1 2441 2.24 <30 PASS
2480 213 <30 PASS
2402 2.37 <20.97 PASS
2DH5 Ant1 2441 2.23 <20.97 PASS
2480 1.86 <20.97 PASS
2402 2.27 <20.97 PASS
3DH5 Ant1 2441 2.39 <20.97 PASS
2480 2.32 <20.97 PASS
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A96C-S19 Report No.: TZ230204028-E

Test Graphs

DH5_Ant1_2402
RL RF S0Q AC SENSE:PULSE] ALIGN AUTO 10:38:23 AM Feb07, 2023 Fi
Center Freq 2.402000000 GHz | #8ug Type: RMS Wacf3345 6 requency
PNO-Fast 5= Trig: Free Run Avg|Hold: 100/100 T
IFGain:Low #Atten: 40 dB ceTPPPEFF
Ref Offsct 8.4 B MKr1 2.402 224 GHZ] Auto Tune
Ell)’galdiv Ref 30.00 dBm 1.808 dBm|
CenterFreq
@0 2.402000000 GHz
100
!1 StartFreq
00 A —— 2.398000000 GHz
/ \\
e 7 StopFreq
b 2.406000000 GHz
20
-0 CF Step|
800.000 kHz
JAuto Man
-400
500 Freq Offset||
0Hz|
£00
Center 2.402000 GHz Span 8.000 MHz|
[fRes BW 3.0 MHz #VEBW 8.0 MHz Sweep 1.000 ms (1001 pts]
Iusc— I smirus
DH5_Ant1_2441
RL RF R AC SENSE:PULSE ALI 0 142:1MMFebO7, 2023 | |
Center Freq 2.441000000 GHz ] #Avg Type: RMS WAEf2345 6 Frequency
PNO-Fast 5= Trig: Free Run Avg|Hold: 100/100 T
IFGain:Low #Atten: 40 dB cerP PPPPP
e OffSet .58 OB MKkr1 2.440 784 GHZ Auto Tune
19 giaiv Ref 30.00 dBm 2.235 dBm|
CenterFreq
w0 2441000000 GHz
100
!1 StartFreq
00 —— 2437000000 GHz,
/ \‘\\
100 \\
\\ Stop Freq
2445000000 GHz,
-0
30 CF Step|
800.000 kHz
JAuto Man
-400
500 Freq Offset||
0 Hz
£0.0
Center 2.441000 GHz Span 8.000 MHz|
[FRes BW 3.0 MHz #VEBW 8.0 MHz Sweep 1.000 ms (1001 pts]
Iusc— smirus
DH5_Ant1_2480
RL RF S0Q A SENSE:FULSE] ALIGNAUTO | 10:44:39 AM Feb7, 2023 Fi
Center Freq 2.480000000 GHz ] #Avg Type: Rl TAE[12345 6 requency
PNO Fast = Trig:Free Run AvglHeld: 1001100 T
IFGainilow  #Atten: 40 dB werPPPEFP
Ref Offset8.66 0B MKkr1 2.479 872 GHZ] Auto Tune
10 gBidiv Ref 30.00 dBm 2.129 dBm|
CenterFreq
20 2480000000 GHz,
100
'1 StartFreq
00 . — 2476000000 GHz,
/ \
o / \ Stop Freq
2484000000 GHz
00
300 CF Step|
800.000 kHz
JAuto Man
-400
0 Freq Offset||
0Hz
£0.0
Center 2.480000 GHz Span 8.000 MHz|
[FRes BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts]
Iusl: Ksatus

Page 10 of 43



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Agilent Spectrum Analyz
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Appendix D: Carrier frequency separation

Report No.: TZ230204028-E

Test Result
TestMode Antenna Channel Result{MHZz] LimitfMHZz] Verdict
DH5 Ant1 Hop 0.982 >0.891 PASS
2DH5 Ant1 Hop 1.178 >0.880 PASS
3DH5 Ant1 Hop 0.91 20.846 PASS
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Shenzhen Tongzhou Testing Co.,Ltd FC

Test Graphs

C ID: 2A96C-S19

Report No.: TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd

Appendix E: Time of occupancy

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Test Result
BurstWidth TotalHops L .
TestMode | Antenna Channel Resulf[s] Limit[s] | Verdict
[ms] [Num]
DH5 Ant1 Hop 2.899 100 0.29 <0.4 PASS
2DH5 Ant1 Hop 2.906 100 0.291 PASS
3DH5 Ant1 Hop 2.908 120 0.349 < PASS
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2A96C-S19

Report No.: TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Agilent Spectrum Analyzer
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Appendix F: Number of hopping channels

Report No.: TZ230204028-E

Test Result
TestMode Antenna Channel Result{Num] Limit[Num] Verdict
DH5 Ant1 Hop 79 215 PASS
2DH5 Ant1 Hop 79 215 PASS
3DH5 Ant1 Hop 79 215 PASS
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2A96C-S19

Report No.: TZ230204028-E
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A96C-S19 Report No.: TZ230204028-E

Appendix G: Band edge measurements

Test Result
ReflLevel Result Limit
TestMode | Antenna | ChName Channel Verdict
[dBm] [dBm] [dBm]
Low 2402 1.48 -51.14 <-18.52 PASS
High 2480 1.60 -49.4 <-18.4 PASS
DH5 Ant1
Low Hop_2402 1.02 -50.77 <-18.98 PASS
High Hop_2480 1.64 -50 <-18.36 PASS
Low 2402 0.87 -50.73 <-19.13 PASS
High 2480 0.07 -49.97 <-19.93 PASS
2DH5 Ant1
Low Hop_2402 0.62 -51.17 <-19.38 PASS
High Hop_2480 0.50 -49.67 <-19.5 PASS
Low 2402 -0.25 -51.15 <-20.25 PASS
High 2480 -0.09 -49.73 <-20.09 PASS
3DH5 Ant1
Low Hop_2402 -2.71 -51.34 <-22.71 PASS
High Hop_2480 0.70 -49.61 <-19.3 PASS
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A96C-S19 Report No.: TZ230204028-E

Test Graphs
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Agilent Spectrum Analyzer
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Agilent Spectrum Analyzer
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Agilent Spectrum Analyzer
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FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Appendix H: Conducted Spurious Emission

Test Result
TestMode | Antenna | Channel Freqrange Refl.evel Result Limit Verdict
[MHZz] [dBm] [dBm] [dBm]
Reference 1.08 1.08 PASS
2402 30~1000 1.08 -61.66 <-18.92 PASS
1000~26500 1.08 -44.16 <-18.92 PASS
Reference 1.26 1.26 PASS
DH5 Ant1 2441 30~1000 1.26 -61.12 <-18.74 PASS
1000~26500 1.26 -44.76 <-18.74 PASS
Reference 1.15 1.15 PASS
2480 30~1000 1.15 -62.28 <-18.85 PASS
1000~26500 1.15 -47.21 <-18.85 PASS
Reference -1.53 -1.53 PASS
2402 30~1000 -1.53 -61.78 <-21.53 PASS
1000~26500 -1.53 -47 .67 <-21.53 PASS
Reference 1.1 1.1 PASS
2DH5 Ant1 2441 30~1000 1.1 -61.04 <-18.89 PASS
1000~26500 1.11 -48.37 <-18.89 PASS
Reference 0.40 0.40 PASS
2480 30~1000 0.40 -61.88 <-19.6 PASS
1000~26500 0.40 -48.46 <-19.6 PASS
Reference -3.36 -3.36 PASS
2402 30~1000 -3.36 -52.48 <-23.36 PASS
1000~26500 -3.36 -46.98 <-23.36 PASS
Reference 1.00 1.00 PASS
3DH5 Ant1 2441 30~1000 1.00 -54.97 <19 PASS
1000~26500 1.00 -49.43 <-19 PASS
Reference -1.78 -1.78 PASS
2480 30~1000 -1.78 -54.64 <-21.78 PASS
1000~26500 -1.78 -48.36 <-21.78 PASS
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Test Graphs

FCC ID: 2A96C-S19

Report No.: TZ230204028-E
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Appendix I: Duty Cycle

FCC ID: 2A96C-S19

Report No.: TZ230204028-E

Test Result
TestMode Antenna Channel Transmission Transmission Duty Cycle [%] 1/T[kHZz]
Duration [ms] Period [ms]
2402 2.90 3.75 77.33 0.34
DH5 Ant1 2441 2.90 3.75 77.33 0.34
2480 2.90 3.75 77.33 0.34
2402 2.91 3.75 77.60 0.34
2DH5 Ant1 2441 2.91 3.75 77.60 0.34
2480 2.91 3.75 77.60 0.34
2402 291 3.75 77.60 0.34
3DH5 Ant1 2441 2.90 3.74 77.54 0.34
2480 2.90 3.74 77.54 0.34
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