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Appendix B

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

Product Name: M5ToughC5
=
Trade Mark: M5STACK

Test Model: ToughC5

Environmental Conditions

Temperature: 25.2°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Emiya Lin
Supervised by: Simba Huang
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A‘ I Dongguan Yaxu (AiT) Technology Limited

Report No.: AiTDG-260624004W5
FCC ID: 2AN3WM5TOUGHC5

1 Duty Cycle

1.1 Test Result

BLE 1M 2402 93.39 0.3 0.48

BLE 1M 2440 93.4 0.3 0.48

BLE 1M 2480 93.39 0.3 0.48

BLE 2M 2402 87.78 0.57 0.94

BLE 2M 2440 87.81 0.56 0.93

BLE 2M 2480 87.75 0.57 0.94
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1.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | |n§'|

Ref Level 20.00 dem Offset 2.76 dB @ RBW 3 MHz
o ALL 30 dB = SWT 100 ms & VBW 10 MHz
SGL

@ 1Pk Clrw

M1[1] 0.18 dBm
= 1.23000 ms
h:if:’"' M2[1] 0.17 dBm

o .39000 ms

[=%

-50 deém

-60 dém

-70 dém

CF 2.402 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1 1.23 ms 0,18 dBm
M2 1 1.39 ms 0,17 dém
M3 1 3.49 ms 0,19 dém

BLE 1M 2440MHz

Spectrum | |n§'|
Ref Level 20.00 dBm Offset 2.20 dé & RBW 3 MHz
o ALL 30 dB & SWT 100 ms & VBW 10 MHz
SGL
@ 1Pk Clrw
M1[1] -0.53 dBm|
1.85000 ms
M2[1] -2.01 dBm|
2.01000 ms;
I
{
I
I
-50 dem
-60 dem
-70 dém
CF 2.44 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1 1.85 ms -0.53 dBm
M2 1 2.01 ms -2.01 dBm
M3 1 4.11 ms -0.58 dBm

—
{ J (L
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BLE 1M 2480MHz

Spectrum | |I:%:I|

Ref Level 20.00 dem Offset 2,81 dB @ RBW 3 MHz
o ALL 30 dB = SWT 100 ms & VBW 10 MHz
SGL

@ 1Pk Clrw

M1[1] -1.52 dBm|

- 1.25000 ms
10 dBm M2[1] -1.63 dBm
MJ_;.]_.L:P’\ 1.41000 ms

Lo

+0jd

-50 deém

-60 dém

-70 dém

CF 2.48 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1) 1.258 ms -1,52 dBm
M2 1] 1.41 ms | -1.63 dém
M3 1 3.51 ms -1.62 dBm

-~ W
L JA 4 “

BLE 2M 2402MHz

Spectrum | |I:%:I|

Ref Level 20.00 dem Offset 2.76 dB @ RBW 3 MHz
o ALL 30 dB = SWT 100 ms & VBW 10 MHz
SGL

@ 1Pk Clrw

M1[1] -0.02 dBm
- 540.00 ps
r:ﬁd""" M2[1] -0.17 dBm
y 700,00 ps

-50 deém

-60 dém

-70 dém

CF 2.402 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1) 540.0 ps -0.02 dBm
M2 1] 700.0 ps | -0.17 dém
M3 1 1.76 ms 0,03 dém

-~ W
L JA 4 “
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BLE 2M 2440MHz
Spectrum | [@
Ref Level 20.00 dém  Offset 2,80 dB @ RBW 3 MHz
o ALt 30dB @ SWT 100 ms @ VBW 10 MHz
SGL
® 1Pk Clrw
M1[1] -0.51 dBm|
- 970.00 ps
Lidom M2[1] -2.28 dBm
dh 1.13000 ms
-50 dBm
-60 dBm
-70 dém
CF 2.44 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1] 970.0 ps -0.51 dém
M2 1| 1.13 ms | -2.28 dBm
M3 1 2.2ms -2,88 dBm

( )i 11T 0 J—

BLE 2M 2480MHz

Spectrum | |I:%:I|

Ref Level 20.00 dem Offset 2,81 dB @ RBW 3 MHz
o ALL 30 dB = SWT 100 ms & VBW 10 MHz
SGL

@ 1Pk Clrw

M1[1] -1.69 dBm
210.00 ps)
M2[1] -1.66 dBm
370.00 ps

10 dBém

BT

-50 deém

-60 dém

-70 dém

CF 2.48 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1) 210.0 ps -1.69 dBm
M2 1] 370.0 ps | -1.66 dém
M3 1 1.43 ms -1.67 dBm

( )i 11T 0 J—
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2 Maximum Conducted Output Power

2.1 Test Result

Mode Frequency (MHz) Conducted Power Limit (dBm) | Verdict
(dBm)
BLE 1M 2402 0.16 30 Pass
BLE 1M 2440 -0.44 30 Pass
BLE 1M 2480 -1.25 30 Pass
BLE 2M 2402 0 30 Pass
BLE 2M 2440 -0.51 30 Pass
BLE 2M 2480 -1.26 30 Pass

Page 7 of 35



(7, N\
A T Report No.: AiTDG-260624004W5
‘ Dongguan Yaxu (AiT) Technology Limited FCC ID: 2AN3WM5TOUGHC5

2.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | |n§'|

Ref Level 20.00 dém Offset 2.76 dB & RBW 3 MHz

o AL 30 dB SWT 1.3 ps & VBW 10 MHz  Mode Auto FFT
SGL Count 100,100

@ 1Pk Max

M1[1] 0.16 dBm

2.402379000 GHz
10 dBm

0 dém

-10 dBém

-20 dém

I
2 ~

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.402 GHz 10001 pts Span 10.0 MHz
"

L J1 J CHERRERED wo

BLE 1M 2440MHz

Spectrum | |n§'|

Ref Level 20.00 dém Offset 2.20 dB & RBW 3 MHz

o AL 30 dB SWT 1.3 ps & VBW 10 MHz  Mode Auto FFT
SGL Count 100,100

@ 1Pk Max

M1[1] -0.44 dBm

2.440175000 GHz
10 dBm

0 dem x

-10 dBém

-20 dem

Wz S

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.44 GHz 10001 pts Span 10.0 MHz
"

L J1 J CHERRERED wo
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BLE 1M 2480MHz

Spectrum | |n§'|

Ref Level 20.00 dém Offset 2.21 dB & RBW 3 MHz

o AL 30 dB SWT 1.3 ps & VBW 10 MHz  Mode Auto FFT
SGL Count 100,100

@ 1Pk Max

M1[1] -1.25 dBm|

2.480338000 GHz
10 dBm

M1
0 dém

-10 dBém

-20 dém

o ~

|~
-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.48 GHz 10001 pts

Sﬁan 10.0 MHz
- ]
L J1 J CHRNREEED we

BLE 2M 2402MHz

Spectrum | |n§'|

Ref Level 20.00 dém Offset 2.76 dB & RBW 3 MHz

o ALL 30 dB SWT 1.3 ps » VBW 10 MHz Mode Auto FFT
SGL Count 100,100
@ 1Pk Max
M1[1] 0.00 dBm
2.402490000 GHz
10 dem
11
0dem =

-10 dBém / \

-20 dem, \
A

-40 dem
-50 d&m
-60 dBm
-70 dém
CF 2.402 GHz 10001 pts Sﬂan 10.0 MHz
| )i ] GIINIED w8 '
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BLE 2M 2440MHz

Spectrum |

&)

SGL Count 100,100

Ref Level 20.00 d&m
o ALL 30 dB

Offset 2,80 dB @ RBW 3 MHz

SWT 1.3 s & VBW 10 MHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

-0.51 dBm
2.439587000 GHz

0 dém

-10 dBém

-20 dem
,4

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.44 GHz

10001 pts

Bl

L S\

Span 10.0 MHz
]
G o8

BLE 2M 2480MHz

Spectrum |

&)

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

Offset 2,81 dé @ RBW 3 MHz

SWT 1.3 ys & VBW 10 MHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

-1.26 dBm
2.480496000 GHz

0 dém

M1

-10 dBém

-20 dém
,3\4

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.48 GHz

10001 pts

Bl

L S\

Span 10.0 MHz
]
G o8
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3 -6dB Bandwidth

3.1 Test Result

Mode Frequency (MHz) -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
BLE 1M 2402 0.712 0.5 Pass
BLE 1M 2440 0.682 0.5 Pass
BLE 1M 2480 0.701 0.5 Pass
BLE 2M 2402 1.136 0.5 Pass
BLE 2M 2440 1.108 0.5 Pass
BLE 2M 2480 1.098 0.5 Pass
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3.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | |n§'|

Ref Level 20.00 dem Offset 2,76 dB & RBW 100 kHz

o ALL 30dB SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100,100

@ 1Pk Max

M1[1] -1.18 dBm

. 2.402253170 GHz

= m2[1] -7.17 dBm
M1

0 dBm 2.401650000 GHz,

-10 dém

-20 dém

M \ —]

-40 dBém

-S0 dém

-60 dém

-70 dém

CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1 2.40225317 GHz -1.18 dBm
M2 1 2.40165 GHz =7.17 dBm
M3 1 2,402361 GHz -7.18 dBém

BLE 1M 2440MHz

Spectrum | |n§'|

Ref Level 20.00 dBm Offset 2,20 dB & RBW 100 kHz

o ALL 30dB SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100,100

@ 1Pk Max

M1[1] -1.41 dBm|

. 2.440028000 GHz

= m2[1] -7.41 dBm
11 ’

0 dém 2.439651000 GHz

M2 R . M3
-10 dém f ’_\'

-20 dém

£ T [ ———
-40 dBém

-S0 dém

-60 dém

-70 dém

CF 2.44 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1 2,440028 GHz -1.41 dBm
M2 1 2.439651 GHz =7.41 dBm
M3 1 2,440333 GHz -7.37 dBm
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BLE 1M 2480MHz
Spectr | |I:%:I|
Ref Level 20.00 dém Offset 2.21 dB & RBW 100 kHz
e ALL 30 dB SWT 18.9 ps & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -2.30 dBm|
- 2.479764620 GHz
10 dBm M2[1] -8.32 dBm
0 dBm Vi1 2.479651000 GHz
VWH—W M3
-10 dém fﬂ\
-20 dem
-30 dgm
—]
-40 dBém
-50 dBm
-60 dBm
-70 dém
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1) 2.47976462 GHz -2.30 dBm
M2 1| 2.479651 GHz | -8.32 dBm
M3 1 2,480353 GHz -8,32 dém
-r W
. PN + “
BLE 2M 2402MHz
Spect |I:%:I|
Ref Level 20.00 d&ém Offset 2.76 dB & RBW 100 kHz
e ALL 30 dB SWT 18.9 ps & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -0.50 dBm|
- 2.402007000 GHz
10 dBm M2[1] -6.53 dBm
B 2.401434000 GHz
0 dem - =
Mz LE
)f’“\#uﬂ-f—/ P~
-10 dBm
_"_‘b—
-20 dem
-30 dBm
-40 dBém
-50 dBm
-60 dBm
-70 dém
CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1) 2,402007 GHz -0.50 dBm
M2 1| 2.401434 GHz | -6.53 dBm
M3 1 2,40257 GHz -6.47 dBm
_— W
. PN + “
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BLE 2M 2440MHz

Spectr | |I:%:I|

Ref Level 20.00 dBm Offset 2,20 dB & RBW 100 kHz

o ALL 30dB SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100,100

@ 1Pk Max

M1[1] -1.70 dBm|
- 2.440017200 GHz

S M2[1] -7.67 dBm

e

0 dBm &l 2.439456000 GHz

_‘}_'\-—-f"_'_“‘“'—"\_._/"'/’!\/x"‘-m._,_-—f’_"_" jya

-10 dém

_'_‘\_/’"
-20 dém

-30 dém

-40 dBém

-S0 dém

-60 dém

-70 dém

CF 2.44 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1) 2.,4400172 GHz -1.70 dBm
M2 1| 2.439456 GHz | -7.67 dBm
M3 1 2,440564 GHz -7.65 dBm

-~ W
L JA 4 “

BLE 2M 2480MHz

Spect

&)

Ref Level 20.00 dBm Offset 2,21 dB & RBW 100 kHz

o ALL 30dB SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100,100

@ 1Pk Max

M1[1] -1.69 dBm|

- 2.480020600 GHz
i M2[1] -7.68 dBm
0 dem i 2.479466000 GHz

1 M3
At i P '!\':"—-'—HH/_‘*_./—"—‘\L

-20 dém

-30 dém

-40 dBém

-S0 dém

-60 dém

-70 dém

CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
M1 1) 2.4800206 GHz -1.69 dBm
M2 1| 2.479466 GHz | -7.68 dBm
M3 1 2,4280564 GHz -7.70 dBm

-~ W
L JA 4 “
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4 Maximum Power Spectral Density Level

4.1 Test Result

Mode Frequency (MHz) Conducted PSD Limit Verdict
(dBm/3kHz) (dBm/3kHz)
BLE 1M 2402 -13.74 <8 Pass
BLE 1M 2440 -13.99 <8 Pass
BLE 1M 2480 -14.79 <8 Pass
BLE 2M 2402 -16.05 <8 Pass
BLE 2M 2440 -16.73 <8 Pass
BLE 2M 2480 -17.49 <8 Pass
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4.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

Spectrum |

&)

o AL
SGL Count 100,100

Ref Level 20.00 d&m
30 dB

Offset 2.76 dB & RBW
SWT

3 kHz

631.9 s & VBW 10 kHz Mode tuto FFT

@ 1Pk Max

10 dBm

M1[1]

-13.74 dBmy
2.40199680 GHz,

0 dém

-10 dBém

-20 dem

papl ™

,mmww

aply mrmuﬂ.wr'&;’fw)m s fow

o ﬂ\_ﬁ V'\I'a

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.402 GHz

1001 pts

Bl

S\

Span 1.068 MHz
]
G o8

BLE 1M 2440MHz

Spectrum |

&)

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

Offset 2.20 dB & RBW
SWT

3 kHz

632.1 s & VBW 10 kHz Mode suto FFT

@ 1Pk Max

M1[1]

-13.99 dBm;
2.43999590 GHz,

A A o thur”lf\fﬂ

rlm\.ﬂ

I\ﬂllllu T L ERACEL TR va'{ﬂ\um\%”ﬂlm,%vr\r

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.44 GHz

1001 pts

Bl

S\

Span 1.023 MHz
]
G o8
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BLE 1M 2480MHz

Spectrum |

&)

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

Offset 2.21 dB & RBW
SWT

3 kHz

632.1 ys @ VBW 10 kHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -14.79 dBm|

2.47999475 GHz

0 dém

-10 dBém

-20 dem

s P LT

™
A g, |J‘Ir"k.lJ Pl Anga
WUy ||"|u T VU‘-

e Ty

AT A

ﬂ,ﬂm&

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.48 GHz

1001 pts

Bl

S\

Span 1.0515 MHz
]
i“illii‘ wa

BLE 2M 2402MHz

Spectrum |

&)

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

Offset 2.76 dB & RBW
SWT

3 kHz

632.1 ys @ VBW 10 kHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -16.05 dBm|

2.40197960 GHz

0 dém

-10 dBém

-20 dém

M1

Kl

ﬁ"}\ﬁl\i*

AT TR

-40 deém

P

-50 dém

-60 dBm

-70 dém

CF 2.402 GHz

1001 pts

Bl

S\

Span 1.704 MHz
]
i“ill“i wa
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BLE 2M 2440MHz

Spectrum |

&)

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

Offset 2.20 dB & RBW
SWT

3 kHz

632.1 ys @ VBW 10 kHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

-16.73 dBm
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0 dém
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-20 deém
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Spectrum |
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5 Band Edge

5.1 Test Result

Mode Frequency (MHz) Max Value (dBc) Limit (dBc) Verdict
BLE 1M 2402 -55.58 -20 Pass
BLE 1M 2480 -52.98 -20 Pass
BLE 2M 2402 -54.18 -20 Pass
BLE 2M 2480 -52.89 -20 Pass
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5.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

o AL

Ref Level 20.00 d&m

Spectrum |

&)

Offset 2,76 dB @ RBW 100 kHz

30 dB SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT

SGL Count 100,100
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10 dBm
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-0.11 dBm
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-20 dem
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6 Conducted RF Spurious Emission

6.1 Test Result

Mode Frequency (MHz) Max Value (dBc) Limit (dBc) Verdict
BLE 1M 2402 -39.56 -20 Pass
BLE 1M 2440 -39.72 -20 Pass
BLE 1M 2480 -38.82 -20 Pass
BLE 2M 2402 -39.97 -20 Pass
BLE 2M 2440 -40.71 -20 Pass
BLE 2M 2480 -38.58 -20 Pass
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7 Restrict Band

7.1 Test Result

Mode Frequency Spur Freq Power Gain Duty E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) Factor (dBuV/m) (dBuV/m)
BLE 1M 2402 2310 -48.94 2.23 - 48.55 Peak 74 Pass
BLE 1M 2402 2310 -56.47 2.23 0.3 41.32 Average 54 Pass
BLE 1M 2402 2369.616 -45.41 2.23 - 52.08 Peak 74 Pass
BLE 1M 2402 2338.32 -53.68 2.23 0.3 4411 Average 54 Pass
BLE 1M 2402 2390 -49.41 2.23 - 48.08 Peak 74 Pass
BLE 1M 2402 2390 -56.27 2.23 0.3 41.52 Average 54 Pass
BLE 1M 2480 2483.5 -45.47 2.23 - 52.02 Peak 74 Pass
BLE 1M 2480 2483.5 -56 2.23 0.3 41.79 Average 54 Pass
BLE 1M 2480 2483.512 -45.54 2.23 - 51.95 Peak 74 Pass
BLE 1M 2480 2493.4 -55.4 2.23 0.3 42.39 Average 54 Pass
BLE 1M 2480 2500 -50.3 2.23 - 47.19 Peak 74 Pass
BLE 1M 2480 2500 -56.59 2.23 0.3 41.2 Average 54 Pass
BLE 2M 2402 2310 -48.9 2.23 - 48.59 Peak 74 Pass
BLE 2M 2402 2310 -55.68 2.23 0.57 42.38 Average 54 Pass
BLE 2M 2402 2342.16 -44.84 2.23 - 52.65 Peak 74 Pass
BLE 2M 2402 2338.128 -63.7 2.23 0.57 44.36 Average 54 Pass
BLE 2M 2402 2390 -49.01 2.23 - 48.48 Peak 74 Pass
BLE 2M 2402 2390 -55.65 2.23 0.57 42.41 Average 54 Pass
BLE 2M 2480 2483.5 -47.9 2.23 - 49.59 Peak 74 Pass
BLE 2M 2480 2483.5 -55.37 2.23 0.57 42.69 Average 54 Pass
BLE 2M 2480 2494 .456 -47.08 2.23 - 50.41 Peak 74 Pass
BLE 2M 2480 2495.848 -55.01 2.23 0.57 43.05 Average 54 Pass
BLE 2M 2480 2500 -49.04 2.23 - 48.45 Peak 74 Pass
BLE 2M 2480 2500 -56.1 2.23 0.57 41.96 Average 54 Pass
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7.2 Test Graphs
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