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Appendix C

RF Test Data for 2.4GWIFI (Conducted Measurement)

Product Name: M5 Atom EchoS3R
=
Trade Mark: M5STACK

Test Model: Atom EchoS3R

Environmental Conditions

Temperature: 24.6°C
Relative Humidity: 52.4%
ATM Pressure: 100.0 kPa
Test Engineer: Emiya lin
Supervised by: Simba Haung
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1 Duty Cycle

1.1 Test Result

b 2412 Ant1 92.39 0.34 0.99
b 2437 Ant1 92.72 0.33 0.99
b 2462 Ant1 92.71 0.33 0.99
g 2412 Ant1 93.62 0.29 1.61
g 2437 Ant1 93.6 0.29 1.61
g 2462 Ant1 93.64 0.29 1.61
n20 2412 Ant1 94 0.27 1.64
n20 2437 Ant1 94 0.27 1.64
n20 2462 Ant1 93.35 0.3 1.61
n40 2422 Ant1 90.47 0.43 1.67
n40 2437 Ant1 89.93 0.46 1.69
n40 2452 Ant1 89.34 0.49 1.72
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1.2 Test Graphs

Test Graphs
b 2412MHz Ant1
Spectrum | :%-3
Ref Level 20.00 dBm Offset 2.77 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -2.34 dBm|
120.00 ps
L0 B m2[1] -2.31 dBm
210.00 ps|
i
i
i
i
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
(Marker |
Tvpei Ref | Tre | X-value | ¥-value | Function | Function Result |
| 1 120.0 ps | -2.34 dBm
M2 =4 210.0 ps | -2.31 dBm
M2 1 1.22 ms -2.31 dém

L il J G o

b 2437MHz Ant1
Spectrum | :%-3
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -7.60 dBm|
270.00 ps)
L0 B m2[1] -2.57 dBm
J-d - 360.00 ps)
i
gt i
-E0 |
b
Sudl
-0
-60 dém
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trcl X-value | ¥-value | Function | Function Result |
I _ 270.0 ps | ~7.60 dém
M2/ | 1 360.0 ps | -2.57 dém
M2 1 1,37 ms -7.54 dém

L il J G o
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Test Graphs
b 2462MHz Ant1
Spectrum | :%-:I
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] ~7.77 dBm
430.00 ps)
L0 B m2[1] -2.78 dBm
dam 520.00 ps|
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b u
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 430.0 ps | ~7.77 dBm
M2/ 1 520.0 ps | -2.78 dém
M2 1 1,52 ms -7.77 dBém
-Tr W
L L J | W
g 2412MHz Ant1
Spectrum | :%-:I
Ref Level 20.00 dBm Offsat 2.77 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
Mi[1] -11.35 dBm|
510.00 ps)
L0 B m2[1] -19.67 dBm
0.dem 560.00 ps|
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 510.0 ps | ~11.35 dém
M2/ 1 560.0 ps | -19,67 dBm |
| M2 1 1.12 ms -12,25 dBm
'Tr i W
L L J | W
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Test Graphs
g 2437MHz Ant1
Spectrum | n%?l
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] 8.43 dBm
550.00 ps)
L0 B m2[1] -20.75 dBm
0.dem 600.00 ps)
b
\it )
SE: l
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-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 550.0 s | ~8.43 dBm
M2/ 1 600.0 ps | -20,75 dBm
M2 1 1.22 ms -12.22 dBm

il Y (T —
L J1 J w

g 2462MHz Ant1
Spectrum | n%?l
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] 8.32 dBm
320.00 ps)
L0 B m2[1] -20.36 dBm
0 dem 370.00 ps|
A3
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 320.0 ps | ~8.32 dBm
M2/ 1 370.0 ps | -20,36 dBm
M2 1 9400.0 ps -8,20 dém

il Y (T —
L J1 J w
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Test Graphs
n20 2412MHz Ant1
Spectrum | n%?l
Ref Level 20.00 dBm Offsat 2.77 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] ~10.45 dBm)
270.00 ps)
L0 B m2[1] -19.72 dBm
0 dam 320.00 ps|
il
MJ
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 270.0 ps | ~10.45 dém
M2/ 1 320.0 ps | -19,72 dBm
M2 1 930.0 ps -7.38 dBm
'Tr T
L I J GIIND o
n20 2437MHz Ant1
Spectrum | n%?l
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] “12.05 dBm
400.00 ps)
L0 B m2[1] -20.60 dBm
0 dem 450.00 ps|
3,
1
-60 dém
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 400.0 ps | ~12.05 dém
M2/ 1 450.0 ps | -20.69 dBm
M2 1 1.06 ms -2.,42 dém
'Tr T
L I J GIIND o
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Test Graphs
n20 2462MHz Ant1
Spectrum | n%?l
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] ~7.63 dBm
370.00 ps)
L0 B m2[1] -19.76 dBm
dam 420.00 ps|
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function Function Result |
w1 | 1 370.0 ps | ~7.63 dém
M2/ 1 420.0 ps | -19,76 dBm
M2 1 1.04 ms -10,96 dBm
'Tr T
L I J GIIND o
n40 2422MHz Ant1
Spectrum | n%?l
Ref Level 20.00 dBm Offset 2.78 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] T17.20 dBm
110.00 ps
L0 B m2[1] -24.03 dBm
0.dem ‘ ‘ 180.00 ps.
i
i
i
-60 dém
-70 dBm
CF 2.422 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function Function Result |
w1 | 1 110.0 ps | ~17.20 dém
M2/ 1 180.0 ps | -24,03 dBm
M2 1 780.0 ps -17.44 dBm
'Tr T
L I J GIIND o
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Test Graphs
n40 2437MHz Ant1
Spectrum | :%-3
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -18.09 dBm|
480.00 ps)
L0 B m2[1] -24.82 dBm
0.dem ‘ ‘ ‘ ‘ 550.00 ps|
-10 dém
[]L T
-60 dem
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
_Marker |
Type | Ref | Tre X-value | ¥-value | Function | Function Result |
(I |1 480.0 ps | -18,00 dém
M2 |1 550.0 ps | -24.82 dBm
] 1 1.14 ms -17.94 dBm

" Y

L JL J

n40 2452MHz Ant1
Spectrum | :%-3
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -18.74 dBm)|
500.00 ps)
L0 B m2[1] -17.67 dBm
0.dem 580.00 ps|
-10 dém
S H
st
-60 dém
-70 dBm
CF 2.452 GHz 10001 pts 10.0 ms/
_Marker |
Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 500.0 ps | “18.74 dém
M2/ 1 580.0 ps | -17.67 dBm
M2 1 1.16 ms -18,22 dBm

L il J G o
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2 Maximum Conducted Output Power

2.1 Test Result

Mode | Frequency (MHz) | Antenna | Conducted Power (dBm) | Limit (dBm) | Verdict
b 2412 Ant1 6.97 30 Pass
b 2437 Ant1 6.67 30 Pass
b 2462 Ant1 6.49 30 Pass
g 2412 Ant1 6.3 30 Pass
g 2437 Ant1 5.34 30 Pass
g 2462 Ant1 5.92 30 Pass

n20 2412 Ant1 6.19 30 Pass
n20 2437 Ant1 5.28 30 Pass
n20 2462 Ant1 5.8 30 Pass
n40 2422 Ant1 5.72 30 Pass
n40 2437 Ant1 5.16 30 Pass
n40 2452 Ant1 4.8 30 Pass
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Dongguan Yaxu(AiT) Technology Limited

Report No.: AiTDG-250616004W2
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3 -6dB Bandwidth
3.1 Test Result
Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
b 2412 Ant1 8.091 0.5 Pass
b 2437 Ant1 9.063 0.5 Pass
b 2462 Ant1 9.558 0.5 Pass
g 2412 Ant1 16.329 0.5 Pass
g 2437 Ant1 16.332 0.5 Pass
g 2462 Ant1 16.068 0.5 Pass
n20 2412 Ant1 17.577 0.5 Pass
n20 2437 Ant1 17.535 0.5 Pass
n20 2462 Ant1 17.196 0.5 Pass
n40 2422 Ant1 35.106 0.5 Pass
n40 2437 Ant1 35.562 0.5 Pass
n40 2452 Ant1 35.094 0.5 Pass
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3.2 Test Graphs

Test Graphs

b 2412MHz Ant1

Spectrum :%-:
Ref Level 20.00 dém Offset 2,77 dB & RBW 100 kHz
e ALL 30 dB SWT 37.9 ys @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
M1[1] -6.27 dBm|
< 2.41099210 GHz!
S L M2[1] -12.25 dBm
0 dBm - 2.40793500 GHz
-10 dem )vwlj"'“ “-wI'L AE m",‘(:h\
-20 dBm JJ’HJV ]LJJJ '\w\_
-30 dBm f, ‘..\
-40 dBm f \
-50 dem M h
D xtaoc] W‘Vﬁ&mﬂ
i
-70 dém
CF 2.412 GHz 10001 pts Span 30.0 MHz
:Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
[ i 1] 2.4100921 GHz | -6.27 dém
Mz [ 1] 2,407935 GHz | -12.25 dBém
M3 1 2.416026 GHz -12,15 dBém
Bl
L J1 J )
b 2437MHz Ant1

Spectrum |

(=)

Ref Level 20.00 d&m
o ALL 30 dB
SGL Count 100,100

Offset 2,80 dB @ RBW 100 kHz

SWT 37.2 s & VBW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

0 dém

M2[1]

-6.40 dBm
2.43599210 GHz
-12.39 dBm
2.43198100 GHz

-10 dém

M2 o Y

-20 dBém

TS

-30 dém

-40 deém J"

-50 dem W"
e

W‘wa

-70 dém

CF 2.437 GHz

10001 pts

Span 30.0 MHz

(Marker
Type | Ref | Tre |

X-value | v-value | Function |

Function Result |

M1 1
M2 [ 1]
M3 1

2.4359921 GHz |
2.431981 GHz |
2,441044 GHz

-6.40 dBm
-12.39 dBm
-12.19 dém

dainn e
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b 2462MHz Ant1

Spectrum |

(=)

o AL
SGL Count 100/100

Ref Level 20.00 dBm
30 d&

SWT

Offset 2.81 dB & RBW 100 kHz
37.9 us & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dém

M1[1]

0 dém

M2[1]

-8.28 dBm
2.46298990 GHz
-14.18 dBm;
2.45745500 GHz

-10 dBém

sl e
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e
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-30 dBm

-40 dBm

-50 dém

WM

-70 dBm
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10001 pts
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:Marker
| _Type | Ref | Tre

X-value |

v-value | Function |

Function Result |

M1 |1
M2 | |1
M3 1

2.4629899 GHz |
2.457455 GHz |
2.467013 GHz

-8.28 dBm
-14.18 dBm
-14,22 dém

"

L J L

L1 —

g 2412MHz Ant1

Spectrum |

(=)

o AL
SGL Count 100/100

Ref Level 20.00 dBm
30 d&

Offset 2.77 d& @
SWT 37915 »

RBW 100 kHz

VBW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dém
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-11.75 dBm;
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Function Result |

M1 |1
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2.420163 GHz

-11.75 dBm
-17.64 dBm
-17.63 dém

"

L J L
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g 2437MHz Ant1
Spectrum | :%-:I
Ref Level 20.00 dBm Offset 2.80 dB & RBW 100 kHz
jo AL 30de SWT 379 ps e VBW 300 kHz Mode suto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] ~12.29 dBm|
2.44198250 GHz
10 dem M2[1] -18.22 dBm
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-10 dBm e
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:Marker |
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w1 | 1 2.4419825 GHz | ~12.29 dém
M2/ 1 2.428828 GHz | -18.22 dBm
M2 1 2.44516 GHz -18,17 dBm
'Tr i W
L L J | W
g 2462MHz Ant1

Spectrum |
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Ref Level 20.00 dBm
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SGL Count 100/100
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-11.45 dBm
-17.43 dBm
-17.37 dém

"

L J L
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n20 2412MHz Ant1

Spectrum | :%-:I

Ref Level 20.00 dBm Offset 2.77 dB & RBW 100 kHz

jo AL 30de SWT 379 ps e VBW 300 kHz Mode suto FFT
SGL Count 100/100
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M2 1 2.420781 GHz -18,17 dBm

{ I J G e
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Spectrum | :%-:I
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M2 1 2.44576 GHz -17.40 dBm

{ I J G e
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4 Maximum Power Spectral Density Level

4.1 Test Result

Mode | Frequency (MHz) | Antenna Conducted PSD Limit Verdict
(dBm/3-100kHz) (dBm/3kHz)
b 2412 Ant1 -20.97 <8 Pass
b 2437 Ant1 -21.5 <8 Pass
b 2462 Ant1 -21.64 <8 Pass
g 2412 Ant1 -25.7 <8 Pass
g 2437 Ant1 -26.25 <8 Pass
g 2462 Ant1 -26.14 <8 Pass
n20 2412 Ant1 -25.32 <8 Pass
n20 2437 Ant1 -25.98 <8 Pass
n20 2462 Ant1 -25.93 <8 Pass
n40 2422 Ant1 -28.5 <8 Pass
n40 2437 Ant1 -29.31 <8 Pass
n40 2452 Ant1 -29.46 <8 Pass
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4.2 Test Graphs
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5 Band Edge

5.1 Test Result

Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
b 2412 Ant1 -48.69 -20 Pass
b 2462 Ant1 -49.34 -20 Pass
g 2412 Ant1 -44 -20 Pass
g 2462 Ant1 -42.63 -20 Pass
n20 2412 Ant1 -44.32 -20 Pass
n20 2462 Ant1 -44.19 -20 Pass
n40 2422 Ant1 -40.97 -20 Pass
n40 2452 Ant1 -38.39 -20 Pass
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5.2 Test Graphs

Test Graphs
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