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Appendix B

RF Test Data for BLE (Conducted Measurement)

Product Name: MbAtomS3U
Trade Mark: M5STACK
Test Model: AtomS3U

Environmental Conditions

Temperature: 24.6°C
Relative Humidity: 52.4%
ATM Pressure: 100.0 kPa
Test Engineer: Simba Huang
Supervised by: Seal Chen
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1 Duty Cycle

1.1 Test Result

GFSK 1M 2402 Antl 84.4 0.48
GFSK 1M 2440 Antl 84.4 0.48
GFSK 1M 2440 Antl 84.4 0.48
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1.2 Test Graphs

Test Graphs of Duty Cycle
BLE 1M 2402MHz
Spectrum |I:|%,-"l
Ref Level 20.00 dBm Offset 2,76 dB @ RBW 1 MHz
| Att 20 dB & SWT 100 ms & YBW 2 MHz
SGL
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40| dBm
SOy degm
-60 dBm
-70 dBm
GF 2.402 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc X-value | Y-value | Function | Function Result
M1 1 540.0 ps -0.13 dBm
M2 1 940.0 ps 0.05 dBm
M3 1 3.04 ms -0.16 dBm
—
)il ] CHNANRRED W
BLE 1M 2440MHz
Spectrum |I:|%,-"l
Ref Level 20.00 dBm Offset 2.80 dB @ RBW 1 MHz
| Att 20 dB & SWT 100 ms & YBW 2 MHz
SGL
® 1Pk Clrw
M1[1] 1.19 dBm|
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-60 dBm
-70 dBm
GF 2.44 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc X-value | Y-value | Function | Function Result
M1 1 1.31 ms 1.19 dBm
M2 1 1.71 ms 1.41 dBm
M3 1 3.81 ms 1.24 dBm
—
)il ] CHNANRRED W
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BLE 1M 2480MHz

Spectrum
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2 Maximum Conducted Output Power

2.1 Test Result

Test Data of Conducted Output Power

Test Channel Peak Power Limits .
Test Mode Pass or Fail
(MHz) (dBm) (dBm)
2402 0.24 <30 Pass
GFSK 1M 2440 1.33 <30 Pass
2480 1.12 <30 Pass
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2.2 Test Graphs

Test Graphs for Peak Power
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BLE 1M 2480MHz

Spectrum | |I:|%,-"l
Ref Level 20.00 dBm Offset 2.81 dB @ RBW 3 MHz
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3 -6dB Bandwidth

3.1 Test Result

Test Data of Occupied Bandwidth and DTS Bandwidth

Test Channel 99% Occupied -6dB Limits .
Test Mode ) ) Pass or Fall
(MHz) Bandwidth (MHz) | Bandwidth (MHz) | (MHz)
2402 1.023 0.632 =0.5 Pass
GFSK 1M 2440 1.02 0.671 =0.5 Pass
2480 1.019 0.675 =0.5 Pass
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3.2 Test Graphs

Test Graphs for Bandwidth
BLE 1M 2402MHz_DTSBW

Spectrum | |n§'|
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M1 | 2,4020106 GHz | ~0.12 dBm |
m2| | 1 2.401697 GHz | -6.11 dBm |
M3 1| 2,402328 GHz -6.07 dBm
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Span 2.0 MHz

BLE 1M 2440MHz_DTSBW

Spectrum | |n§'|
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Marker
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M1 1| 2.43976602 GHz | ~0.41 dBm |
m2| | 1 2.43967 GHz | -6.40 dBm |
M3 1| 2.44034 GHz -6.39 dBm

‘ B, | D) 1111

Span 2.0 MHz
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BLE 1M 2480MHz_DTSBW
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BLE 1M 2440MHz_OBW
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4 Maximum Power Spectral Density Level

4.1 Test Result

Test Data of Conducted Output Power Spectral Density

Test Channel Power density Limit )
Test Mode Pass or Fail
(MHz) (dBm/3kHz) (dBm/3kHz)
2402 -15.48 <8 Pass
GFSK 1M 2440 -14.56 <8 Pass
2480 -14.97 <8 Pass
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4.2 Test Graphs

Test Graphs of Conducted Output Power Spectral Density
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5 Band Edge

5.1 Test Result

GFSK 1M 2402 -54.78 -20 Pass
GFSK 1M 2480 -55.87 -20 Pass
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5.2 Test Graphs

Test Graphs for Band Edge

BLE 1M 2402MHz Ref

Spectrum
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BLE 1M 2480MHz Ref

Spectrum |n%1
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6 Conducted RF Spurious Emission

6.1 Test Result

GFSK 1M 2402 -43.06 -20 Pass
GFSK 1M 2440 -42.5 -20 Pass
GFSK 1M 2480 -43.59 -20 Pass
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6.2 Test Graphs

Test Graphs for Conducted RF Spurious Emission
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BLE 1M 2480MHz Ref

Spectrum

(=)

Ref Level 20.00 dBm Offset 2.81 dB @ RBW 100 kHz
| ALt 30de  SWT 18,9 ps @ VBW 300 kHz
SGL Count 100,/100

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

0.10 dBm
2.47999700 GHz|

ML
0 dBm

-10 dBm

-20 dBm

T

-3048m

-40 dBm

-30 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts

Span 1.5 MHz

)t

BLE 1M 2480MHz Emission

Spectrum |

&)

Ref Level 20.00 dém Offset 2.81 dB & RBW 100 kHz

j ALt 30dB SWT 265 ms & VBW 300 kHz

SGL Count 10/10

Mode Auto Sweep

® 1Pk Max

10 dBm

Mi[1]

0 dem—

m2[1]

0.33 dBm
2.4760 GHz|
-43.49 dBm

19.3531 GHz

-10 dém

S8-dB 01 -19

02 dBm

-30 dém

-40 dém

-S0 dém

b M

’v“"x Vi s ARt AN TN

g

-70 dém

Start 30.0 MHz 1001 pts

Stop 26.5 GHz

Marker
Type | Ref | Trc | ¥-value | ¥ -value

|

Function

Function Result |

M1
M2
M3
M4
3

e el e

9.9033 GHz -48.57 dBm

2.476 GHz | 0.33 dBm |
19.3531 GHz | -43.49 dBm |
4.9799 GHz -53.40 dBm |
7.3357 GHz | -50.75 dBm |

L —

Page 22 of

25



/ff \\\

A‘ I Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT23030904FW1
FCC ID: 2AN3WM5ATOMS3U

7 Restrict Band

7.1 Test Result

Frequency | Spur Freq Power Gain E Limit .
Mode : Detector Verdict
(MHz) (MHz) (dBm) (dBi) (dBuV/m) (dBuV/m)
GFSK 1M 2402 2310 -49.820 2.46 47.90 Peak 74 Pass
GFSK 1M 2402 2310 -58.690 2.46 39.03 Average 54 Pass
GFSK 1M 2402 2347.824 -46.160 2.46 51.56 Peak 74 Pass
GFSK 1M 2402 2339.472 -56.870 2.46 40.85 Average 54 Pass
GFSK 1M 2402 2390 -50.730 2.46 46.99 Peak 74 Pass
GFSK 1M 2402 2390 -59.100 2.46 38.62 Average 54 Pass
GFSK 1M 2480 2483.5 -48.300 2.46 49.42 Peak 74 Pass
GFSK 1M 2480 2483.5 -57.040 2.46 40.68 Average 54 Pass
GFSK 1M 2480 2498.272 -47.170 2.46 50.55 Peak 74 Pass
GFSK 1M 2480 2483.512 -57.040 2.46 40.68 Average 54 Pass
GFSK 1M 2480 2500 -49.770 2.46 47.95 Peak 74 Pass
GFSK 1M 2480 2500 -58.690 2.46 39.03 Average 54 Pass
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7.2 Test Graphs

Test Graphs for Restrict Band

BLE 1M 2402MHz Peak

Spectrum |

&)

j ALt 30 dB
SGL Count 100/100

Ref Level 20.00 dém Offset 2.76 dB & RBW 1 MHz

BWT 13.4pus & VBW 3 MHz

Mode Auto FFT

® 1Pk Max

10 dBm

Mi[1]

0 dém

m2[1]

-10 dém

0.05 dBm
2.4019240 GHz|
-49.83 4Bm

-20 dém

-30 dém

-40 dém

- SO-E fonag,

S0,

-60 dém

T

I

o

-70 dém

Start 2.31 GHz

1001 pts

Stop 2.406 GHz

iMarker
| Type | Ref | Trc |

X-value |

¥-value

Function |

Function Result |

M1
M2
M3
M4

e i

2.401924 GHz |
2,31 GHz |
2,39 GHz |

2,347824 GHz

0.05 dBm |

-49.82 dBm

-50.74 dBm |

-46.16 dBm

e

BLE 1M 2402MHz Average

Spectrum |

&)

Ref Level 20.00 dém
j At 30 dB
SGL Count 100/100

Offset 2.76 dB & RBW 1 MHz
SWT 4.4 ms & VBW 500 Hz

Mode Auto FFT

® 1Pk Max

10 dBm

0 dém

Mi[1]

m2[1]

-0.85 dBm
2.4020200 GHz
-58.69 fBm

2_:;1uuuukﬁsz

-10 dém

-20 dém

[

-30 dém

-40 dém

-50 dém

B0 UEmT

]
[
| |
M3 .fk

-70 dém

Start 2.31 GHz

1001 pts

Stop 2.406 GHz

iMarker
| Type | Ref | Trc |

X-value |

¥-value

Function |

Function Result |

M1 =5
M2 1]
M3 1]
Md 1

2.40202 GHz |
2,31 GHz |
2,39 GHz |

2,339472 GHz

-0.85 dBm |
-58.69 dBm |
-59.11 dBm |

-56.88 dBm

e

Page

24 of

25



/ff _\\\

Report No.: AIT23030904FW1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5ATOMS3U

BLE 1M 2480MHz Peak

Spectrum | |n€F‘|

Ref Level 20.00 dém Offset 2.81 dé &« RBW 1 MHz

j At 30de  SWT 3.8ys & YBW 3 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mi[1] 1.29 dBm
10 dBm 2.4798480 GHz
M1 m2[1] -48.26 dBm
X 2.4835000 GHz

0 dem /
-10 dém / \\
-20 dem

-30 dém \

-40 dém / \
/

s i L ATl W
-60 dém
-70 dém
Start 2.476 GHz 1001 pts Stop 2.5 GHz
iMarker
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.479848 GHz | 1.29 dém |
M2 1| 2.4835 GHz | -48.26 dBm |
M3 1] 2.5 GHz | -49.78 dBm |
M4 1 2,498272 GHz -47.17 dBm

L ), J G ee

BLE 1M 2480MHz Average

Spectrum | |n€F‘|

Ref Level 20.00 dém Offset 2.81 dé &« RBW 1 MHz
j At 30de  SWT 1.3ms & VYBW 500 Hz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

mi[1] 0.21 dBm
10 dBm 2.4800160 GHz
M1 m2[1] -57.00 dBm
4

0dém 2.4835000 GHz
-10 deém /

-20 dém K \
-30 dém j \
-40 dém \

o \
| =

— |
-60 dém

-70 dém

Start 2.476 GHz 1001 pts Stop 2.5 GHz

iMarker

| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 2.480016 GHz | 0.21 dBm |

M2 2.4835 GHz | -57.00 dBm |

M3 2.5 GHz | -58.70 dBm |

M4 2,483512 GHz -57.04 dBm

L ), J G ee

e i

---The End---

Page 25 of 25



