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Report No.: AIT24031204W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5CARDPUTER

Appendix B

RF Test Data for BT (BLE) (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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A‘ I Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT24031204W1
FCC ID: 2AN3SWM5CARDPUTER

1 Duty Cycle

1.1 Test Result

BLE 1M 2402 84.4 0.74 0.48

BLE 1M 2440 84.4 0.74 0.48

BLE 1M 2480 84.4 0.74 0.48

BLE 2M 2402 56.88 2.45 0.94

BLE 2M 2440 56.95 2.44 0.94

BLE 2M 2480 56.97 2.44 0.94
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1.2 Test Graphs

Test Graphs
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BLE 1M 2480MHz
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BLE 2M 2440MHz
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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 0.7 30 Pass
BLE 1M 2440 0.8 30 Pass
BLE 1M 2480 -0.15 30 Pass
BLE 2M 2402 0.81 30 Pass
BLE 2M 2440 0.82 30 Pass
BLE 2M 2480 0.06 30 Pass
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2.2 Test Graphs

Test Graphs
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BLE 1M 2480MHz
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BLE 2M 2440MHz
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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 0.609 0.5 Pass
BLE 1M 2440 0.65 0.5 Pass
BLE 1M 2480 0.672 0.5 Pass
BLE 2M 2402 1.217 0.5 Pass
BLE 2M 2440 1.059 0.5 Pass
BLE 2M 2480 1.103 0.5 Pass
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3.2 Test Graphs

Test Graphs
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BLE 1M 2480MHz
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BLE 2M 2440MHz
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4 Maximum Power Spectral Density Level

4.1 Test Result

Mode Frequency (MHz) Conducted PSD Limit Verdict
(dBm/3-100kHz) (dBm/3kHz)
BLE 1M 2402 -14.82 <8 Pass
BLE 1M 2440 -14.83 <8 Pass
BLE 1M 2480 -15.8 <8 Pass
BLE 2M 2402 -16.71 <8 Pass
BLE 2M 2440 -16.64 <8 Pass
BLE 2M 2480 -17.59 <8 Pass
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4.2 Test Graphs

Test Graphs
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BLE 1M 2480MHz

Spectrum I :%:

Ref Level 20.00 dém Offset 2.81 dB @ RBW 3 kHz

e Att 30de  SWT 632.1ps @ VBW 10kHz Mode Auto FFT
SGL Count 100/100

@ 1Pl Max

M1i[1] -15.80 dBm

2.48000400 GHz
10 dBm

0 dBem

-10 dBm:

-20 dBm SRRt AP A wawmn s

e i vt

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts

Span 1.008 MHz
-
J ) ea

BLE 2M 2402MHz

Spectrum I :%:

Ref Level 20.00 dém Offset 2.76 dB @ RBW 3 kHz

e Att 30de  SWT 632.1ps @ VBW 10kHz Mode Auto FFT
SGL Count 100/100

@ 1Pl Max

M1i[1] -16.71 dBm

2.40200915 GHz
10 dBm

0 dBem

-10 dBm:

-20 dém LRI

| ittt Flter ]

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1001 pts Span 1.8255 MHz
|
I ] LT —

Page 17 of 35



(7; \\

Report No.: AIT24031204W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5CARDPUTER

BLE 2M 2440MHz
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5 Band Edge

5.1 Test Result

Mode Frequency (MHz) Max Value (dBc) Limit (dBc) Verdict
BLE 1M 2402 -55.86 -20 Pass
BLE 1M 2480 -56.08 -20 Pass
BLE 2M 2402 -52.59 -20 Pass
BLE 2M 2480 -56.38 -20 Pass
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5.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectr

=)

Ref Level 20.00 dém Offset 2.76 dB @ RBW 100 kHz

[ Att 30de  SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pl Max
mMi[1] -0.46 dBm
2.40198400 GHz
10 dBm
M
0 dBem

o ”\/\k
-10 dem /

f %

/ \

[ .
-40 dBm

/ \

AL/‘LV\/

CF 2.402 GHz 1001 pts

i J

Span 8.0 MHz
-
GIIin o

BLE 1M 2402MHz Emission

Spectrum I

=)

Ref Level 20.00 dém Offset 2.76 dB & RBW 100 kHz
[ Att 30de  SWT 1138 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pl Max

M1i[1]
10 dBm

M2[1]
O dem

-10 dam

0.76 dBm)|
2.40195000 GHz
-53.454Bm

2 ‘4UUUUUUTH4

0 dem.

D1 -20.460 dBm

-30 dém

-40 d&m

-50 dBm et

},»m\ﬁgu_m pctPupae, ol vadibe th jasnl, wJ-lIh { AP TU0 OV | SORPRMRORT'S ™) IFTIRTAOYNY TPINF | BT T 1O
10 Nl t L T U fré Al W

T PPN X

M3
L MU_TA st Nl

-70 dém

Start 2.306 GHz 1001 pts

Stop 2.406 GHz

Marker
Type | Ref | Tre | %-value | Y-value | Function |

Function Result |

M1 1 2,40195 GHz 0.76 dém

M2 1 2.4 GHz | -53.45 dém |
13 1 2.32 GHz | -58.71 dém |
14 1 2,3339 GHz | -56.33 dbm |

i J

Page 20 of 35



(7; \\

Report No.: AIT24031204W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5CARDPUTER

BLE 1M 2480MHz Ref

Spectrum I :%:

Ref Level 20.00 dém Offset 2.61 dB @ RBW 100 kHz

[ Att 30de  SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pl Max
mMi[1] -0.09 dBm
2.47998400 GHz
10 dBm

0 dBem

-10 dem /\/w\
-20 dem // \]‘
-30 dBm \

-40 dBm /f\ L/\

/ \
-50 dBm X
| et M ANT aal e .

-70 dBm:

CF 2.48 GHz 1001 pts Span 8.0 MHz
]
i J TN o

BLE 1M 2480MHz Emission

Spectrum I :%:

Ref Level 20.00 dém Offset 2.81 dB & RBW 100 kHz

e Att 30de SWT 1138 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -1.36 dBmj|
10 dBm 2.48025000 GHz
it M2[1] -58.02 dBm)|
0 dem 2.48350000 GHz
-10(gBém:

D1 -20.090 dBnv

T
PEFLINE YN AN A i'J-’mmu bl Ml gt Lt psoipnes b sl | bty o i Ain 4 d.l’lnﬁ”\w«"“mm iyl

-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
Ml‘ 1 2.48025 GHz -1.36 dBm |
M2 1 2.4835 GHz | -53.02 dém |
M3 1 2.5 GHz | -55.80 dBm |
M4 1 2.4968 GHz | -56.17 dBm |
i J t i) v

Page 21 of 35



(7; \\

Report No.: AIT24031204W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5CARDPUTER

BLE 2M 2402MHz Ref

Spectrum I :%:

Ref Level 20.00 dém Offset 2.76 dB @ RBW 100 kHz

o Att 30ds SWT 18.9 ys @ VBW 300 kHz Mode Auta FFT
SGL Count 100/100
@ 1Pk May
M1[1] -2.60 dBm
2.40196800 GHz
10 dBm
0 dBm —

/\W %
-10 dBém

Y
-20 dem: \‘\
-30 dBm / \\
=40 dBm / \

& T
Muj M

- BT

-70 dBm:

CF 2.402 GHz 1001 pts

i J T o )

BLE 2M 2402MHz Emission

Spectrum I :%:

Ref Level 20.00 dém Offset 2.76 dB & RBW 100 kHz

Je ALt 30de  SWT 1138 s @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pl Max
M1[1] 0.14 dBm)j
10 dBm 2.40195000 GHz
M2[1] -48.03,4Bm
0 dem 2 ‘4UUUUUUWHZ
-10 dBm

|

-20 dem

D1 - dBm

-30 dém

M

¥
-40 d&m }
-50 deém ek

) Wu}( \U
m&u.n albotid s bl s P Wotun o ol Lo A Lo soc i o lles g bl s sl Adl s A Wy i
T *f T 7 Ll A . 10 X vy

-70 dBm
Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2,40195 GHz 0.14 dBm |
M2 1 2,4 GHz | -48.03 dém |
M3 1 2.39 GHz | -59,77 dBm |
M4 1 2.3177 GHz | -55.19 dém |
i J t i) v

Page 22 of 35



1% . 2\ Report No.: AIT24031204W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5CARDPUTER

BLE 2M 2480MHz Ref

Spectrum I :%:

Ref Level 20.00 dém Offset 2.61 dB @ RBW 100 kHz

e Att 30de  SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pl Max
mMi[1] 0.04 dBm
2.47998400 GHz
10 dBm

0 dBem

-10 dem [\/_/\/\J

-20 dem

-30 dBm ,/ \(\
/ \

-40 dBm

al i

WM/” \V“\«f‘w\f\w A

CF 2.48 GHz 1001 pts Span 8.0 MHz
]
| J (T

BLE 2M 2480MHz Emission

Spectrum I :%:

Ref Level 20.00 dém Offset 2.81 dB & RBW 100 kHz

e Att 30de  SWT 1138 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pl Max
M1[1] -3.18 dBm)|
10 dBm 2.47995000 GHz
M2[1] -56.72 dBm|

2.48350000 GHz

D1 -19.960 dBm

M2

Moo ds PRI ETR AVTRTN L ETFTRTIETPS TEEVSR T L TSR ERALY WOTRRISP N MY WY fopes o Mm@@&u‘%
-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.47995 GHz | -3,18 dém |
M2 1 2.4835 GHz | -56.72 dém |
M3 1 2.5 GHz | -58.62 dBm |
4 1 2.485 GHz | -56.35 dBm |

I ] diiin e

Page 23 of 35



///.\\\

Report No.: AIT24031204W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5CARDPUTER

6 Conducted RF Spurious Emission

6.1 Test Result

Mode Frequency (MHz) Max Value (dBc) Limit (dBc) Verdict
BLE 1M 2402 -42.35 -20 Pass
BLE 1M 2440 -42.82 -20 Pass
BLE 1M 2480 -41.65 -20 Pass
BLE 2M 2402 -40.48 -20 Pass
BLE 2M 2440 -40.77 -20 Pass
BLE 2M 2480 -43.04 -20 Pass
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6.2 Test Graphs
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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 -51.11 4.23 - 48.38 Peak 74 Pass
BLE 1M 2402 2310 -57.32 4.23 0.74 42.91 Average 54 Pass
BLE 1M 2402 2339.088 -45.6 4.23 - 53.89 Peak 74 Pass
BLE 1M 2402 2339.664 -54.05 4.23 0.74 46.18 Average 54 Pass
BLE 1M 2402 2390 -50.74 4.23 - 48.75 Peak 74 Pass
BLE 1M 2402 2390 -57.26 4.23 0.74 42.97 Average 54 Pass
BLE 1M 2480 2483.5 -48.86 4.23 - 50.63 Peak 74 Pass
BLE 1M 2480 2483.5 -55 4.23 0.74 45.23 Average 54 Pass
BLE 1M 2480 2486.632 -47.51 4.23 - 51.98 Peak 74 Pass
BLE 1M 2480 2483.512 -55.01 4.23 0.74 45.22 Average 54 Pass
BLE 1M 2480 2500 -49.76 4.23 - 49.73 Peak 74 Pass
BLE 1M 2480 2500 -56.6 4.23 0.74 43.63 Average 54 Pass
BLE 2M 2402 2310 -49.87 4.23 - 49.62 Peak 74 Pass
BLE 2M 2402 2310 -56.95 4.23 2.45 44.99 Average 54 Pass
BLE 2M 2402 2334.288 -46.09 4.23 - 53.4 Peak 74 Pass
BLE 2M 2402 2338.8 -54.18 4.23 2.45 47.76 Average 54 Pass
BLE 2M 2402 2390 -50.62 4.23 - 48.87 Peak 74 Pass
BLE 2M 2402 2390 -56.61 4.23 2.45 45.33 Average 54 Pass
BLE 2M 2480 2483.5 -48.14 4.23 - 51.35 Peak 74 Pass
BLE 2M 2480 2483.5 -55.31 4.23 2.44 46.62 Average 54 Pass
BLE 2M 2480 2484.112 -47.5 4.23 - 51.99 Peak 74 Pass
BLE 2M 2480 2483.512 -55.33 4.23 2.44 46.6 Average 54 Pass
BLE 2M 2480 2500 -50.13 4.23 - 49.36 Peak 74 Pass
BLE 2M 2480 2500 -56.3 4.23 2.44 45.63 Average 54 Pass

Page 31 of 35




(7; \\

Report No.: AIT24031204W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5CARDPUTER

7.2 Test Graphs
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SGL Count 100/100
@ 1Pl Max
M1[1] 0.23 dBm|
10 dBm 2.4799680 GHz
M1 M2[1] -48.14 dBm|
0 dem 7 — 2.4835000 GHz
-10 dBm

a2Ma
\\_!'_,!\ 1
Start 2.476 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Tre | %-value | Y-value | Function | Function Result |
M1 1 2.479968 GHz 0.23 dBm
M2 1 2.4835 GHz | -43.14 dBm |
M3 1 2.5 GHz | -50.13 dbm |
M4 1 2.484112 GHz | -47.51 dBm |
i J CINRREND we
BLE 2M 2480MHz Average
o
Spe v
Ref Level 20.00 dBm Offset 2.81 dB @ RBW 1 MHz
[ Att 30de  SWT 3.8ys @ VBW 3 MHz Mode Auto FFT
SGL Count 100/100
@ LRm AvgPwr
M1[1] -4.73 dBmj|
10 dBm 2.4799200 GHz
M2[1] -55.31 dBm)|
0 dem —t 2.4835000 GHz
-10 dem
-20 deém \
-30 dBm:
40 dBn-/ \
i
X
. -
] IS N NS |-
Start 2.476 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Tre | %-value | Y-value | Function | Function Result |
M1 1 2.47992 GHz -4.73 dBm
M2 1 2.4835 GHz | -55.31 dBm |
M3 1 2.5 GHz | -56.30 dém |
M4 1 2.483512 GHz | -55.34 dBm |
i J CINRREND we

---The End---
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