Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A524-MS4840N Report No.: TZ220303093-E

RF Test Data for BT(BLE) (Conducted Measurement)

Product Name: Solar Charge Controller
Trade Mark: N/A
Test Model: MS4840N
FCC ID: 2A524-MS4840N

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: DTS Bandwidth

Test Result
DTS BW o :
TestMode | Antenna | Channel MHz] FL[MHZz] FH[MHZ] LimitfMHz] | Verdict
z
2402 0.648 2401.676 2402.324 0.5 PASS
BLE_1M Ant1 2440 0.636 2439.680 2440.316 0.5 PASS
2480 0.628 2479.692 2480.320 0.5 PASS
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A524-MS4840N Report No.: TZ220303093-E

Test Graphs
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A524-MS4840N Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A524-MS4840N Report No.: TZ220303093-E

Appendix B: Occupied Channel Bandwidth

Test Result
TestMode | Antenna | Channel OCB [MHZz] FL[MHZ] FH[MHZ] LimitfMHz] | Verdict
2402 1.0295 2401.494 2402.523
BLE_1M Ant1 2440 1.0332 2439.495 2440.528
2480 1.0344 2479.494 2480.528
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E

Appendix C: Maximum conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 -3.77 <30 PASS
BLE_1M Ant1 2440 -2.44 <30 PASS
2480 -1.33 <30 PASS
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A524-MS4840N Report No.: TZ220303093-E

Test Graphs

BLE_1M_Ant1_2402

0| 11:03:43AM Apr07, 2022

RL RF S0Q AC ALIGN AU
Center Freq 2.402000000 GHz | #Avg Type: RMS macfo345 6 Frequency
PNO: Fast = Trig: Free Run AvglHold: 100100
IFGain:Low #Atten: 40 dB P PPPPP
Ref Offset9.4 B Mkri 2.401 664 00 GHZ Auto Tune
1o gBldiv Ref 30.00 dBm -3.774 dBm|
CenterFreq
20 2.402000000 GHz
100
StartFreq
0o iW 2.399000000 GHz
e I
-100 et
-

\ StopFreq
2405000000 GHz

20 ﬂ"’" M
20 CF Step
600.000 kHz,
JAuto Man
-400
20 Freq Offset|]
0Hz
600
Center 2.402000 GHz Span 6.000 MHz|
JiRes BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts]
b= Fr—

BLE_1M_Ant1_2440

RL 3 S0Q AC I O [LL:07:16AMApr07, 2022 K
Center Freq 2.440000000 GHz | #aug Type: RMS TACE[12345 6 requency
PO Fast —5= Trig: Free Run AvglHold: 100100 T
IFGain:Low #htten: 40 dB cerP PPPPP
Ref Offset.56 dB Mkr1 2.440 195 75 GHZ] Auto Tune
Eggsmiv Ref 30.00 dBm -2.442 dBm|
CenterFreq
20 2.440000000 GHz
100
StartFreq
00 %‘ 2437000000 GHz,
e StopFreq
e M \“‘W 2443000000 GHz
a0 CF Step
600.000 kHz
JAuto Man
-400
500 Freq Offset|]
0Hz|
£00
Center 2.440000 GHz Span 6.000 MHz|
[fRes BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts]
Iusc— Igsmms

BLE_1M_Ant1_2480

Page 8 of 25



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E

Agilent Spectrum Analyzer - Swept SA
Rl RF S0 C E:PULE 11:09:29 A apr 07, 2022 F
Center Freq 2.480000000 GHz | #Ava Ty) requency
PNO Fast = Trig:Free Run Avg[Hold: 100/100 T
IFGainilow  FAtten: 40 dB R PRRFE
Ref Offset9.56 dB Mkr1 2.480 273 00 GHZ] Auto Tune
10 Bty Ref 30.00 dBm -1.325 dBm)|
CenterFreq
B 2480000000 GHz
100
1 StartFreq
00 Q 2477000000 GHz
N | P ~—
/ ‘\ StopFreq
T Mo 2483000000 GHz
00
W oy
300 CF Step|
600.000 kHz
JAuto Man
-400
=0 Freq Offset||
0Hz
600
Center 2.480000 GHz Span 6.000 MHz|
[FRes BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts]
Iusl: I smmus

Page 9 of 25




Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A524-MS4840N Report No.: TZ220303093-E

Appendix D: Maximum power spectral density

Test Result
TestMode Antenna Channel Result[dBm/3-100kHZz] Limit[dBm/3kHz] | Verdict
2402 -19.52 <8.00 PASS
BLE_1M Ant1 2440 -18.09 <8.00 PASS
2480 -16.97 <8.00 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E

Agjlent Spectrum Analyzer - Swept SA.
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A524-MS4840N Report No.: TZ220303093-E

Appendix E: Band edge measurements

Test Result

TestMode | Antenna | ChName | Channel RefLevel[dBm] | ResultfdBm] | Limit{[dBm] | Verdict

Low 2402 -4.41 -49.92 <-24.41 PASS

BLE_1M Ant1

High 2480 -1.87 -49.17 <-21.87 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E

Appendix F: Conducted Spurious Emission

Test Result
FregRange ReflLevel
TestMode | Antenna | Channel Result[dBm] | Limit[dBm] | Verdict
[MHZ] [dBm]
Reference -4.46 -4.46 --- PASS
2402 30~1000 -4.46 -60.63 <-24.46 PASS
1000~26500 -4.46 -48.6 <-24.46 PASS
Reference -2.96 -2.96 PASS
BLE_1M Ant1 2440 30~1000 -2.96 -59.93 <-22.96 PASS
1000~26500 -2.96 -50.27 <-22.96 PASS
Reference -1.91 -1.91 - PASS
2480 30~1000 -1.91 -59.96 <-21.91 PASS
1000~26500 -1.91 -50.54 <-21.91 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Agilent Spectrum Analyzer - Swept SA
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E

Agjlent Spectrum Analyze
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N Report No.: TZ220303093-E
Appendix G: Duty Cycle
Test Result
Transmission Transmission Duty Cycle
TestMode | Antenna | Channel . 1/T
Duration [ms] Period [ms] [%]
2402 0.39 0.62 62.90 2.56
BLE_1M Ant1 2440 0.39 0.62 62.90 2.56
2480 0.39 0.62 62.90 2.56
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E

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

FCC ID: 2A524-MS4840N

Appendix H: Emissions in Restricted Bands

Report No.: TZ220303093-E

Test Result
Freq. Result Limit
TestMode | Antenna | ChName | Channel Detector Verdict
[MHZ] [dBm] [dBm]
AV 2310.000 -48.5 <-41.20 PASS
AV 2376.755 -47.55 <-41.20 PASS
AV 2390.000 -48.16 <-41.20 PASS
Low 2402
Peak 2310.000 -42.54 <-21.20 PASS
Peak 2323.940 -38.13 <-21.20 PASS
Peak 2390.000 -41.18 <-21.20 PASS
BLE_1M Ant1
AV 2483.500 -47.49 <-41.20 PASS
AV 2498.560 -47.18 <-41.20 PASS
AV 2500.000 -47 .48 <-41.20 PASS
High 2480
Peak 2483.500 -41.37 <-21.20 PASS
Peak 2490.080 -38.15 <-21.20 PASS
Peak 2500.000 -42.28 <-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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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A524-MS4840N

Report No.: TZ220303093-E
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