Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX Report No.: TZ220603351-E

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

Product Name: Amplifier, Power amplifier, Bluetooth power amplifier
Trade Mark: Saiyin, Anpharala, RIOWOIS

Test Model: PA610

FCC ID: 2AP93-PAX

Environmental Conditions

Temperature: 25.5°C
Relative Humidity: 55%
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 EBW[MHZ] FL[MHZ] FH[MHZ] LimitfMHz] | Verdict

2402 1.020 2401.502 2402.522 --- ---

DH5 Ant1 2441 1.017 2440.502 2441.519 --- ---

2480 1.029 2479.496 2480.525 --- ---

2402 1.323 2401.352 2402.675 --- ---

2DH5 Ant1 2441 1.341 2440.343 2441.684 - -

2480 1.320 2479.349 2480.669 --- ---
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

DH5_Ant1_2402

SEMEEPULGE

05:38:23 M Jun 17, 2022

RL RF S0Q C
Center Freq 2.402000000 GHz i #Avg Type: mafaagse|  Frequency
PNO-Wids = Trig:Free Run AvglHold: 100H00 T
IFGainlow  #Atten:40 dB oeTF FERPP
Auto Tune|
Ref Offset .9 dB AMkr3 1.020 MHz
10 deidiv__Ref 30.00 dBm 0.300 dB|
Log
20 CenterFreq
100 3 2.402000000 GHz|
o O
100 ad VJ‘V\“
ol v N P, 3 startFreq
20 / = = 2.400500000 GHz|
= Wi ™
o “uv\
00 o —
0 [V o A" Stop Freq
o N | 2403500000 GHz
(Center 2.402000 GHz Span 3.000 MHz] CF Step
lRes BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz
JAuto Man
2401502 GHz| 22875 dBm)|
2.402 063 GHz 2549 dBm|
1020 MHz[(&)  0.300 dB| FreqOffset||
0 Hz
10
11 8
< >
sc Tgsmns
DH5_Ant1_2441
RL RF R AD LSE 3PMJun 17, 2022 F
Center Freq 2.441000000GHz | __ #Avg Type: w2356 requency
PNO-Wids == Trig:Free Run AvglHold: 100H00 T
IFGain:Low #Atten: 40 dB ceTF FRRPF
Ref Offset2.06 4B AMkr3 1.017 MHz AutoTune
10 dBidiv__Ref 30.00 dBm 0.057 dB
Log
20 CenterFreq
100 7 2441000000 GHz|
000 L/
100 S T
Al . v Y n ‘3 Al StartFreq
20 i 5 =22 2 439500000 GH|
n
= ,,, ~
200 ‘,.;"’ VL“\,\,. LW
500 . o M’H i " L. Stop Freq
o 2.442500000 GHz|
Center 2.441000 GHz Span 3.000 MHz CF Step|
FRes BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz
o — Man
N 2440502 GHz| 22020 dBm|
N 2.441 066 GHz 1723 dBm]
3| a1 1017 MHz[{&)  0.057 dB| FreqOffset
0 Hz
10
1 2
< >
sc Tgsmns
DH5_Ant1_2480
RL RF 08 AC SENSE:PULSE AL o 05:42:37 PMJun 17, 2022
Center Freq 2.480000000 GHz #Avg Type: RMS WacE123456 Frequency
PNO-Wide = Trig:FreeRun Avg|Hold: 100/100 T
|FGainlow  #Atten:40 dB werPPPEFP
Ref Offset 9.06 dB AMkr3 1.028 MHz AutoTune
{ogaian_Ref 30.00 dBm -0.076 dB
00 CenterFreq
10 5 2.480000000 GHz|
o 2%
00 uf\\““" Wi
) ‘/‘)1 Nr,«'f" m\w"\ _‘3A1 o StartFreq
A 7 W 2.478500000 GHz|
300
ol Ay
<00 E o at 7
0 ol ,\p‘!‘r ™~ i " Stop Freq|
oo 7| 2481500000 GHz
Center 2480000 GHz Span 3.000 MHz CF Step|
[Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts) 300,000 kHz
o pue Man
N f 2479496 GHz| 21982 dBm
N f 2.480 066 GHz 1871 dBm
sl A1 f[1A) 1029 MHz[{A) 0076 4B FreqOffset||
0Hz
6
=i
8
9
10
11 2
< >
sc Tsmns

Page 2 of 35




Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AP93-PAX Report No.: TZ220603351-E

2DH5_Ant1_2402
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AP93-PAX Report No.: TZ220603351-E

Appendix B: Occupied Channel Bandwidth

Test Result

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

2402 0.90679 2401.553 | 2402.460

DH5 Ant1 2441 0.91563 2440.544 | 2441.460

2480 0.93896 2479.537 | 2480.476

2402 1.2026 2401.411 2402.613

2DH5 Ant1 2441 1.2114 2440.408 | 2441.620

2480 1.2206 2479.403 | 2480.624
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

2DH5_Ant1_2402
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Shenzhen Tongzhou Testing Co.,Ltd

Appendix C: Maximum conducted output power

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 1.89 <30 PASS
DH5 Ant1 2441 2.26 <30 PASS
2480 2.41 <30 PASS
2402 2.59 <20.97 PASS
2DH5 Ant1 2441 2.8 <20.97 PASS
2480 2.95 <20.97 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

Agilent Spectrum Analyzer - Swept SA
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX

Appendix D: Carrier frequency separation

Report No.: TZ220603351-E

Test Result
TestMode Antenna Channel Result{MHZz] Limit{MHZz] Verdict
DH5 Ant1 Hop 0.99 >0.686 PASS
2DH5 Ant1 Hop 0.986 20.894 PASS
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX

Appendix E: Time of occupancy

Report No.: TZ220603351-E

Test Result
BurstWidth TotalHops o .
TestMode Antenna Channel Result[s] Limit[s] Verdict
[ms] [Num]
DH5 Ant1 Hop 2.88 100 0.288 PASS
2DH5 Ant1 Hop 2.89 100 0.289 PASS
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

Agilent Spectrum Analyzer - Swept SA
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX

Appendix F: Number of hopping channels

Report No.: TZ220603351-E

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

Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AP93-PAX Report No.: TZ220603351-E

Appendix G: Band edge measurements

Test Result
RefLevel Result Limit
TestMode | Antenna | ChName Channel Verdict
[dBm] [dBm] [dBm]
Low 2402 1.57 -45.37 <-18.43 PASS
High 2480 1.90 -48.22 <-18.1 PASS
DH5 Ant1
Low Hop_2402 0.52 -46.93 <-19.48 PASS
High Hop_2480 1.66 -44.6 <-18.34 PASS
Low 2402 1.17 -47.32 <-18.83 PASS
High 2480 0.99 -48.45 <-19.01 PASS
2DH5 Ant1
Low Hop_2402 -1.54 -48.97 <-21.54 PASS
High Hop_2480 -0.51 -46.17 <-20.51 PASS
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Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

DH5_Ant1_High_Hop_2480

Agilent Spectrum Analyzer - Swept SA

RL £
Center Freq 2.510000000 GHz Trig: Free Run e sao0 - Frequency
Faimion . #Amen:30 d8 ‘ werP PPRP P
Mot Ofeslo08 dB Mkrd 2.525 92 GHZ Auto Tune
1?,5’3“"' Ref 20.00 dBm -44.596 dBm
oo (J1 CenterFreq
0m I q 2510000000 GHz
-10.0
o ALIIALL
) StartFreq
0o [ " 2470000000 GHz
400 Ay
0y
510 lw“ " N M(: LSEEPLI I YRR PV TT TV FEPRETYL FNTIRRT TR FOTS
600 StopFreq
0 2550000000 GHz
Start 2.47000 GHz Stop 2.55000 GHz CFStep)
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz,
pute Man
480 00 GHz| 1,663 dBm
48350 GHz|  50.162dBm
50000 GHz|  46.454 dBm Freq Offset||
[ 525 92 GHz, -44595 dBm OHz
6
1
g
s
10
11 e
ad >
ISG Iysetus

2DH5_Ant1_Low_2402

RL £
Center Freq 2.352500000 GHz ) #Aug Type: RMS Frequency
PNO:Fast —— Trig:FreeRun Avg|Hold: 300300 T
FGainlow  #Aften:30 4B cerfP PPPPP
Ret Ofest 53 4B MKr5 2.399 855 GHZ Auto Tune
1ngsmw Ref 20.00 dBm -47.318 dBm
100 75t CenterFreq
0m i 2.352500000 GHz
00 {l
o0 18K
StartFreq
> Y | s
00 "
i 4 (',‘X[
S0 ol W - - i
00 [ Stop Freq
00 2405000000 GHz
Start 2.30000 GHz Stop 2.40500 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts)) 10.500000 MHz|
A0 T T o | uto Man
401 850 GH 1471 ¢Bm
400 000 GH 52,354 dBm
350000 GH 51,040 dBm Freq Offset||
[N [f[  2310000GHz|  53803dBm oMz
s 399 855 GH 47.313dBm
10
11 £
< Ed
s s
2DH5_Ant1_High 2480
RL RF S0 G AC 0 05:52:57 PMJun 17, 2022 £
Center Freq 2.510000000 GHz #Avg Type: RMS TACE[23455 requency
PHOFasi = Trig:FreeRun AvglHold: 3005300
IFGain:Low #Atten: 30 dB ceP PPPPP
et Offeet 906 dB MKrd 2.527 84 GHz|| ~ AutoTune
19 gediv Ref 20.00 dBm -48.453 dBm
100 it CenterFreq
0m {.g 2510000000 GHz
100
i1 StartFreq
=0 7Y 2470000000 GHz
-400 - 4
2 7
500 ot oyars 5 < Fah . =
£00 Stop Freq
0 2550000000 GHz
Start 2.47000 GHz Stop 2.55000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz
[EEEEES puto Man
480 16 GHz| 0.987 dBm
48350 GHz|  51.330 dBm
50000 GHz|  60.158 dBm Freq Offset||
52784 GHz|  48.453dBm oM
10
11 £
< >

Fr—

2DH5_Ant1_Low_Hop_2402

Page 20 of 35




Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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Shenzhen Tongzhou Testing Co.,Ltd

Appendix H: Conducted Spurious Emission

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

Test Result
TestMode | Antenna | Channel FreqRangs Reflevel Resul Verdict
[MHZz] [dBm] [dBm] [dBm]
Reference 0.74 0.74 PASS
2402 30~1000 0.74 -60.61 <-19.26 PASS
1000~26500 0.74 -49.12 <-19.26 PASS
Reference 1.28 1.28 PASS
DH5 Ant1 2441 30~1000 1.28 -57.8 <-18.72 PASS
1000~26500 1.28 -46.15 <-18.72 PASS
Reference 1.62 1.62 PASS
2480 30~1000 1.62 -58.91 <-18.38 PASS
1000~26500 1.62 -44.15 <-18.38 PASS
Reference 0.67 0.67 PASS
2402 30~1000 0.67 -59.33 <-19.33 PASS
1000~26500 0.67 -47.86 <-19.33 PASS
Reference 1.13 1.13 PASS
2DH5 Ant1 2441 30~1000 1.13 -58.38 <-18.87 PASS
1000~26500 1.13 -49.37 <-18.87 PASS
Reference -0.90 -0.90 PASS
2480 30~1000 -0.90 -47.46 <-20.9 PASS
1000~26500 -0.90 -49.67 <-20.9 PASS
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Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

Agilent Spectrum Analyzer - Swept SA
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FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

Agilent Spectrum Analyzer - Swept SA
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Appendix I: Duty Cycle

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E

Test Result
TestMode Antenna Channel Transmission Transmission Duty Cycle [%] 1/T[kHz]
Duration [ms] Period [ms]
2402 2.88 3.75 76.80 0.35
DH5 Ant1 2441 2.88 3.75 76.80 0.35
2480 2.88 3.75 76.80 0.35
2402 2.89 3.75 77.07 0.35
2DH5 Ant1 2441 2.89 3.75 77.07 0.35
2480 2.89 3.75 77.07 0.35
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Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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FCC ID: 2AP93-PAX

Appendix J: Emissions in Restricted Bands

Report No.: TZ220603351-E

Test Result
TestMode | Antenna | ChName | Channel | Detector Freq(MHz) Result(dBm) Limit(dBm) | Verdict
AV 2310.000 -49.48 <-41.20 PASS
AV 2377.910 -47.16 <-41.20 PASS
AV 2390.000 -48.05 <-41.20 PASS
Low 2402
Peak 2310.000 -43.53 <-21.20 PASS
Peak 2388.620 -38.78 <-21.20 PASS
Peak 2390.000 -39.85 <-21.20 PASS
DH5 Ant1
AV 2483.500 -47 .51 <-41.20 PASS
AV 2497.520 -46.96 <-41.20 PASS
AV 2500.000 -47.18 <-41.20 PASS
High 2480
Peak 2483.500 -39.83 <-21.20 PASS
Peak 2498.960 -37.73 <-21.20 PASS
Peak 2500.000 -41.2 <-21.20 PASS
AV 2310.000 -49.89 <-41.20 PASS
AV 2378.225 -48.11 <-41.20 PASS
AV 2390.000 -48.52 <-41.20 PASS
Low 2402
Peak 2310.000 -46.7 <-21.20 PASS
Peak 2353.655 -39.56 <-21.20 PASS
Peak 2390.000 -42.41 <-21.20 PASS
2DH5 Ant1
AV 2483.500 -47.77 <-41.20 PASS
AV 2499.680 -47 .51 <-41.20 PASS
AV 2500.000 -47.52 <-41.20 PASS
High 2480
Peak 2483.500 -42.3 <-21.20 PASS
Peak 2496.320 -38.4 <-21.20 PASS
Peak 2500.000 -39.82 <-21.20 PASS
Note:

1. The Antenna Gain is compensated in the graph with 2dBi and Antenna Gain which is Higher.

2. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The limit in

dBm for peak detector is 20dB above the limit of average detector in dBm.
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Test Graphs

FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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FCC ID: 2AP93-PAX

Report No.: TZ220603351-E
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