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A‘T Report No.: AIT24031204W2
Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5CARDPUTER

Appendix C

RF Test Data for 2.4GWIFI (Conducted Measurement)

Product Name: M5Cardputer
Trade Mark: M5STACK
Test Model: Cardputer

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 99.96 0 0.03
b 2437 Ant1 99.95 0 0.03
b 2462 Ant1 99.94 0 0.03
g 2412 Ant1 99.64 0.02 0.18
g 2437 Ant1 99.78 0.01 0.18
g 2462 Ant1 99.64 0.02 0.18
n20 2412 Ant1 99.7 0.01 0.2
n20 2437 Ant1 99.69 0.01 0.2
n20 2462 Ant1 99.7 0.01 0.2
n40 2422 Ant1 99 0.04 100
n40 2437 Ant1 99.04 0.04 0.41
n40 2452 Ant1 99.01 0.04 0.41
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Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT24031204W2
FCC ID: 2AN3WM5CARDPUTER

1.2 Test Graphs

Test Graphs
b 2412MHz Ant1
Spectr t%:
Ref Level 20.00 dBm Offset 2.77 dB & RBW 1 MHz
Je Att 30 dE & SWT 100 ms & VBW 3 MHz
SGL
® 1Pk Clrw
Mi[1] -19.69 dBm
3.75000 ms
10 dBm M2[1]

-4.53 dBm

-60 dem
-70 dém
CF 2.412 GHz 10001 pts 10.0 ms/
Marker
TypEJ Ref | Tre | X-value I Y-value | Function Function Result |
M1 1 3.75 ms -19.69 dBm
w2 1 3.77ms | -4.53 dém |
M3 1 36.73 ms | -3.16 dém |
i J I w8
b 2437MHz Ant1
Spectr t%:
Ref Level 20.00 deém Offset 2.80 dB & RBW 1 MHz
Je Att 30dE @ SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -1.40 dBm
4.29000 ms
10 dBm M2[1]

-2.02dBm

-60 dem

-70 dém

CF 2.437 GHz 10001 pts 10.0 ms/

Marker

TypEJ Ref | Tre | X-value I Y-value | Function Function Result |
M1 1 4,29 ms -1.40 dBm
w2 1 4.32 ms | -2.02 dém |
M3 1 37.26 ms | -8.64 dim |

i J

diiin e
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Test Graphs

b 2462MHz Ant1

Spectrum

=)

Ref Level 20.00 dBm
Je Att
SGL

Offset 2.81 dB & RBW 1 MHz
30dE @ SWT 100 ms & VBW 3 MHz

@ 1Pk Clrw

mi[1]
10 dBm

M2[1]

-10 dem

: e

-3.08 dBm)|
13.73000 ms]
-2.08 dBm

-20 dem

-30 dém

=40 dBm

=50 dem

-60 dem

-70 dém

CF 2.462 GHz 10001 pts

10.0 ms/

Marker

TypEJ Ref | Tre | X-value I Y-value | Function

Function Result |

M1 1 13.73 ms |
B 1 13.76 ms |
M3 1 46,71 ms |

-3.08 dBm |
-2.08 dBm |
-3.00 dBm |

i J [[[]

g 2412MHz Ant1

Sp

=)

Ref Level 20.00 dBm
Je Att
SGL

Offset 2.77 dB & RBW 1 MHz
30dE @ SWT 100 ms & VBW 3 MHz

@ 1Pk Clrw

mi[1]
10 dBm

M2[1]
{0 dBm=

-6.56 dBm|
1.55000 ms|
-17.82dBm
1.58000 ms|

-10 dB|

2

-p0 de|

-0 dEe|

-0 dB|

-p0 dB|

-60 dem

-70 dém

CF 2.412 GHz 10001 pts

10.0 ms/

Marker

TypEJ Ref | Tre | X-value I Y-value | Function

Function Result |

M1 1 1,55 ms |
mz 1 1,58 ms |
13 1 7.06 ms |

-6.56 dBm |
-17.82 dém |
-6.52 dbm |

i J [[[]
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Test Graphs
g 2437MHz Ant1

Spectrum I :%:

Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
fe Att 30dE & SWT 100 ms & VBW 3 MHz
SGL

® 1Pk Clrw

M1[1] -5.46 dBm)|

330.00 ps]

10 dBm M2[1] -16.70 dBm
360.00

dBmr= ps|

-10 dBm

-20 dem

-30 dem

-40 dBm

-50 dem

-60 dem

-70 dém

CF 2.437 GHz 10001 pts 10.0 ms/
Marker
TypeJ Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 330.0 ps | -5.46 dém |
M2 1 360.0 ps | -16.70 dBm |
M3 1 5.84ms | -5.47 dém |

I ] diifin e

g 2462MHz Ant1
Spectr I :%:
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
Je Att 30dE & SWT 100 ms & VBW 3 MHz
SGL
® 1Pk Clrw
M1[1] -6.51 dBmj|
4.76000 ms|
10 dBm M2[1] -17.36 dBm
4.79000 ms|
0 dBmy =
-10 dBm
M2
-20 dBm
-30 dém
=40 dBm
=50 dBm
-60 dBm
-70 dém
CF 2.462 GHz 10001 pts 10.0 ms/
Marker
TypeJ Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 4,76 ms | -6.51 dém |
M2 1 4,79 ms | -17.36 dBm |
M3 1 10.27 ms | -6.51 dém |

I ] diifin e
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Test Graphs
n20 2412MHz Ant1
Spectrum :%:
Ref Level 20.00 deém Offset 2.77 dB & RBW 1 MHz
Je Att 30dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -6.78 dBm)|
3.68000 ms|
10 dBm M2[1] -9.30dBm
Ud. ; 3.71000 ms|
-107dem
-20[dem
-30(dEem
=40 (dBm
=50 |[dBm
-60 dBm
-70 dém
CF 2.412 GHz 10001 pts 10.0 ms/
Marker
TypEJ Ref | Tre | X-value I Y-value | Function Function Result |
M1 1 3.68 ms | -6.78 dBm |
M2 1 3,71 ms | -9.30 dBm |
M3 1 8.79 ms | -2,87 dém |
I J t i) v
n20 2437MHz Ant1
Spe i
Ref Level 20.00 deém Offset 2.80 dB & RBW 1 MHz
Je Att 30dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -5.48 dBm)|
4.33000 ms|
10 dBm M2[1] -16.66 dBm
4.36000 ms|
0 dBm—
-10, gBm
-20 dém
-30 gBm
=40 gBm
=50 gBm
-60 dBm
-70 dém
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
TypEJ Ref | Tre | X-value I Y-value | Function Function Result |
M1 1 4,33 ms | -5.48 dBm |
M2 1 4,36 ms | -16.66 dBm |
M3 1 9,44 ms | -5.65 dBm |
I J t i) v
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Test Graphs

n20 2462MHz Ant1

Spectrum I :%:

Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
fe Att 30dE & SWT 100 ms & VBW 3 MHz
SGL

® 1Pk Clrw

M1[1] -9.88 dBm|
4.53000 ms|
10 dBm M2[1] -17.80dBm
4.55000 ms|
0 dBm +

=40 dBm

=50 dém

-60 dem

-70 dém

CF 2.462 GHz 10001 pts

Marker

TypEJ Ref | Tre | X-value I Y-value | Function
M1 1 4,53 ms | -9.58 dém |
M2 1 4.55 ms_| -17.80 dBm |
M3 1 9,62 ms | -6.64 dém |

I ] ] D wa

10.0 ms/

Function Result |

n40 2422MHz Ant1

Sp

=)

Ref Level 20.00 dBm Offset 2.78 dB @ RBW 1 MHz

fe Att 30dE & SWT 100 ms & VBW 3 MHz
SGL

® 1Pk Clrw

M1[1] -16.78 dBm)|

70.00 ps]

10 dém m2[1] -21.84 dBm
100.00

0 dBm =

-30 dBm

=40 dpm

=50 dém

-60 dem

-70 dém

CF 2.422 GHz 10001 pts
Marker

10.0 ms/

TypEJ Ref | Tre | X-value I Y-value | Function Function Result |
M1 1 70.0 ps | -16.78 dém |
Mz 1 100.0 ps | -21.84 dem |
M3 1 110.0 ps | -18.81 dém |

I ] ] D wa
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Test Graphs
n40 2437MHz Ant1
Spectrum I :%:
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
Je Att 30dE & SWT 100 ms & VBW 3 MHz
SGL
® 1Pk Clrw
M1[1] -19.38 dBm)
1.74000 ms]
10 dém m2[1] -21.45 dBm
0 dBm 1.77000 ms|
- B
-30 gem
=40 gBm
=30 dBm
-60 dBm
-70 dém
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
TypeJ Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 1.74ms | -19.38 dBm |
=3 1 1.77 ms | -21.45 dém |
M3 1 4.23ms | -15.94 dBm |

I ] diifin e

n40 2452MHz Ant1

Spectr I :%:

Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz

fe Att 30dE & SWT 100 ms & VBW 3 MHz
SGL

® 1Pk Clrw

M1[1] -20.28 dBm|
1.22000 ms|
10 dBm M2[1] -21.75dBm
1.25000 ms|

0 dBm

Fopem

0 [dBm

0 [dBim

0 ldBm

-60 dem

-70 dém

CF 2.452 GHz 10001 pts
Marker

10.0 ms/

TypeJ Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 1,22 ms | -20.28 dBm |
M2 1 1,25 ms | -21.75 dBm |
M3 1 3.71ms | -16.93 dBm |

I ] diifin e
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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 8.61 30 Pass
b 2437 Ant1 9.27 30 Pass
b 2462 Ant1 8.36 30 Pass
g 2412 Ant1 7.92 30 Pass
g 2437 Ant1 8.6 30 Pass
g 2462 Ant1 7.85 30 Pass

n20 2412 Ant1 7.42 30 Pass
n20 2437 Ant1 8.26 30 Pass
n20 2462 Ant1 7.27 30 Pass
n40 2422 Ant1 6.9 30 Pass
n40 2437 Ant1 7.5 30 Pass
n40 2452 Ant1 6.86 30 Pass
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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 9.102 0.5 Pass
b 2437 Ant1 8.907 0.5 Pass
b 2462 Ant1 9.621 0.5 Pass
g 2412 Ant1 16.347 0.5 Pass
g 2437 Ant1 16.467 0.5 Pass
g 2462 Ant1 16.515 0.5 Pass

n20 2412 Ant1 17.571 0.5 Pass
n20 2437 Ant1 17.142 0.5 Pass
n20 2462 Ant1 17.346 0.5 Pass
n40 2422 Ant1 35.79 0.5 Pass
n40 2437 Ant1 35.412 0.5 Pass
n40 2452 Ant1 35.286 0.5 Pass
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Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT24031204W2
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3.2 Test Graphs

Test Graphs

b 2412MHz Ant1

Spectrum I

=)

Ref Level 20.00 dBm

oOffset 2.77 dB & RBW 100 kHz

je ALt 30de SWT 37.9 s & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -6.96 dBm|
2.41041920 GHz
tH:dem mM2[1] -12.91 dBm
odem — 2.40697800 GHz
i L " M3
-10 dBrm quv{w'\ f e WWM
-20 dBm G L\M\
-30 dBm mf( u\'\\
-40 dBm L\
-50 dBm
bt v kﬁm %wmmm
S ¥
-70 dBm
CF 2.412 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | 1] 2,4104152 GHz | -6.96 dBm
Mz | | 1) 2.406878 GHz | -12.91 dBm
M3 | [ 1] 2.41608 GHz | -12.94 dBm
Il J QI e
b 2437MHz Ant1
Spectrum r'%ll
Ref Level 20.00 dem Offset 2.80 dB & RBW 100 kHz
je ALt 30de SWT 37.9 s & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -5.92 dBm|
2.43797790 GHz
tH:dem mM2[1] -11.90 dBm
2.43230800 GH
0dém ™ <
M2 et i, r’v&m._ X L%
-10 dBm L AR P AL
-20 dBm W v i
-30 dBm f‘{‘; ﬂ,‘th
-40 dBm /J
-50 dBm
u ey el ey
-70 dBm
CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | | 2,4379779 GHz | -5.92 dBm
Mz | | 1) 2.432308 GHz | -11.90 dBm
M3 | [ 1] 2.441215 GHz | -11.76 dBm
Il J QI e
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b 2462MHz Ant1
Spectrum u?l
Ref Level 20.00 dém Offset 2.81 dB & RBW 100 kHz
- Att 30de SWT 37.9 s & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -7.70 dBm|
2.46025420 GHz
tH:dem mM2[1] -13.68 dBm
odem 2.45726300 GHz
M1
-10 dem s Lw“\rﬂﬂwuw%
-30 dBrm fﬂm W’L"\
-40 dBrm ‘j \
-50 dBm
gy b g,
-70 dBm
CF 2.462 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | 1] 2,4602542 GHz | -7.70 dBm
M2I | 1i 2.457263 GHz | -13.68 dBm
M3/ | 1] 2.466084 GHz | -13.69 dBm
Il J Giiinn e
g 2412MHz Ant1

Spectrum I

=)

Ref Level 20.00 dBm
- Att 30 dB SWT
SGL Count 100/100

oOffset 2.77 dB & RBW 100 kHz
37.9 ys & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

mM1if[1]

0 dém

mM2[1]

-11.07 dBm
2.40696650 GHz
-16.93 dBm
2.40380700 GHz

-10 dBm

-20 dBm -

-30 dBm fj

A
-40 dBm 4

-50 dBm NJW

S

I"—{kﬁrdBm

AR

-70 dBm
CF 2.412 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | 1] 2,4069665 GHz | -11.07 dém
M2 | | 1) 2.403807 GHz | -16.93 dBm
M3 | [ 1] 2.420154 GHz | -16.67 dBm

Il

1T
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g 2437MHz Ant1
Spectrum u?l
Ref Level 20.00 dém Offset 2.80 dB & RBW 100 kHz
= Att 30de SWT 37.9 s & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -11.61 dBm|
2.43572210 GHz
tH:dem mM2[1] -17.52 dBm
odem 2.42875900 GHz
M1
-10 dBm o J e
-20 dBm / L‘
-30 dBm I %
-40 dBm J[H‘f. V"L\‘
m i "
-60 dBm
-70 dBm
CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | 1] 2,4357221 GHz | -11.61 dBm
M2I | 1i 2.428759 GHz | -17.52 dBm
M3/ | 1] 2.445226 GHz | -17.62 dBm
Il J Giiinn e
g 2462MHz Ant1
Spectrum I u?l
Ref Level 20.00 dém Offset 2.81 dB & RBW 100 kHz
= Att 30de SWT 37.9 s & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -12.86 dBm|
2.46261190 GHz
tH:dem mM2[1] -18.80 dBm
odem 2.45372300 GHz
-10 dBm —
M;_', ,lmeWN‘JWF“WV"W”'MI MMWMM’ RS
-20 dBm ’J ¥
-30 dBm JV x
-40 dBm UIHJ“J
W WAt
-60 dBm
-70 dBm
CF 2.462 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | 1] 2,4626119 GHz | -12.86 dBm
M2I | 1i 2.453723 GHz | -18.80 dBm
M3/ | 1] 2.470238 GHz | -18.80 dBm

Il

1T
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n20 2412MHz Ant1
Spectrum u?l
Ref Level 20.00 dém Offset 2.77 dB & RBW 100 kHz
- Att 30de SWT 37.9 s & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -13.46 dBm|
2.40636360 GHz
tH:dem mM2[1] -19.45 dBm
odem 2.40320100 GHz
-10 dBm -
f‘°4wwwwww\\ fvmmwmmww‘nmmm
-20 dBm -
-30 dBrm
-40 dBrm MNJ. 1”%\
-50 dBm "\’\ﬂ,ﬁ
- B
-70 dBm
CF 2.412 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | 1] 2,4063636 GHz | -13.46 dBm
m2| | 1] 2.403201 GHz | -19.45 dBm
M3/ | 1] 2.420772 GHz | -19.35 dBm
) J QI w8
n20 2437MHz Ant1
Spectrum I u?l
Ref Level 20.00 dém Offset 2.80 dB & RBW 100 kHz

= Att 30de SWT 37.9 s & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -11.50 dBm|
2.44235450 GHz
tH:dem mM2[1] -17.50 dBm
odem 2.42838100 GHz
M1
-10 dBm

W2 A

-20 dBm r;’l,',m‘v‘x'.‘ i Gk M.«]l WM

-30 dBm
-40 dBm M.,v —‘\\\
-50 dBm ’\'f\ﬂ r“\’w.
-60°dBm
-70 dBm
CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | 1] 2,4423545 GHz | -11.50 dém
M2 | | 1) 2.428381 GHz | -17.50 dBm
M3 | [ 1] 2.445523 GHz | -17.38 dBm
J J Giiinn e
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n20 2462MHz Ant1
Spectrum u?l
Ref Level 20.00 dém Offset 2.81 dB & RBW 100 kHz
- Att 30de SWT 37.9 s & VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -12.73 dBm|
2.46259990 GHz
10,28 M2[1] -18.65 dBm)|
oidBin 2.45340800 GHz
-10 dBm b
e s M | b A i
-20 dBm F
-30 dBrm

-40 dBm 'JJ'

N

-50 dBm W“U"“ﬂ#

-60 dBm .
-70 dBm
CF 2.462 GHz 10001 pts Span 30.0 MHz
Marker
Type I Ref 1 Tr[:l X-value Y-value | _Function Function Result |
M1 | 1] 2,4625999 GHz | -12.73 dém
M2 | | 1) 2.453408 GHz | -18.65 dBm
M3 | [ 1] 2.470754 GHz | -18.71 dBm
Il J Giiinn e
n40 2422MHz Ant1

Spectrum I

=)

Ref Level 20.00 dBm
- Att 30 dB
SGL Count 100/100

oOffset 2.78 dB & RBW 100 kHz

SWT 759 us & VBW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dBm

mM1if[1]

0 dém

mM2[1]

-16.39 dBm
2.40572960 GHz
-22.29 dBm
2.40407200 GHz

-10 dBm

-20 dBm—7

Wm

-30 dBm J

-40 dBm

Wi

-50 dBm W

M”Mﬂm&

-70 dBm

CF 2.422 GHz

10001 pts

Span 60.0 MHz

Marker
Type I Ref 1 Tr[:l

X-value I Y-value | _Function

Function Result |

M1 [ 1]
M2 | |1
M3| | 1l

2,4057296 GHz |
2.404072 GHz |
2.439862 GHz |

-16.39 dBm
-22.22 dBm
-22.34 dBm

Il

1T
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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 -20.73 <8 Pass
b 2437 Ant1 -18.91 <8 Pass
b 2462 Ant1 -19.11 <8 Pass
g 2412 Ant1 -23.5 <8 Pass
g 2437 Ant1 -22.73 <8 Pass
g 2462 Ant1 -23.32 <8 Pass
n20 2412 Ant1 -23.07 <8 Pass
n20 2437 Ant1 -22.19 <8 Pass
n20 2462 Ant1 -23.05 <8 Pass
n40 2422 Ant1 -27.94 <8 Pass
n40 2437 Ant1 -27.17 <8 Pass
n40 2452 Ant1 -28.09 <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 -47.59 -20 Pass
b 2462 Ant1 -47.75 -20 Pass
g 2412 Ant1 -42.55 -20 Pass
g 2462 Ant1 -45 -20 Pass
n20 2412 Ant1 -44.88 -20 Pass
n20 2462 Ant1 -42.87 -20 Pass
n40 2422 Ant1 -41.38 -20 Pass
n40 2452 Ant1 -40.19 -20 Pass
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5.2 Test Graphs
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6 Conducted RF Spurious Emission

6.1 Test Result

Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
b 2412 Ant1 -35.13 -20 Pass
b 2437 Ant1 -37.1 -20 Pass
b 2462 Ant1 -34.89 -20 Pass
g 2412 Ant1 -31.11 -20 Pass
g 2437 Ant1 -31.66 -20 Pass
g 2462 Ant1 -29.85 -20 Pass

n20 2412 Ant1 -29.85 -20 Pass
n20 2437 Ant1 -33.81 -20 Pass
n20 2462 Ant1 -30.03 -20 Pass
n40 2422 Ant1 -25.9 -20 Pass
n40 2437 Ant1 -27.81 -20 Pass
n40 2452 Ant1 -26 -20 Pass
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6.2 Test Graphs
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