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A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AN3WM5STAMPS3A

Appendix B

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

Product Name: M5StampS3A
Trade Mark: M5STACK
Test Model: StampS3A

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

BLE 1M 2402 84.4 0.74 0.48
BLE 1M 2440 83.99 0.76 0.48
BLE 1M 2480 84.4 0.74 0.48
BLE 2M 2402 57.33 242 0.94
BLE 2M 2440 56.95 2.44 0.94
BLE 2M 2480 57.33 242 0.94
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1.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

Spectrum | ||:%3|
Ref Level 20.00 dBm Offset 2.76 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] 0.21 dBm
1.74000 ms
mM2[1] -0.15 dBm|
40
-60 dém
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
(Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 1.74 ms | 0.21 dém
(A 1 2.14ms | -0.15 dém |
| ] 1 4.24 ms 0,19 dém
'Tr i W
. J1 J I i

BLE 1M 2440MHz

Spectrum | ||:%3|

Ref Level 20.00 dBm Offset 2.30 dB & RBW 1 MHz

o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL

@ 1Pk Clrw

M1[1] 0.92 dBm
2.18000 ms;
;2]?!]3:‘-’: M2[1] 1.11 dBm|

x o :
e o

= B

E B

= B

= o

-60 dBm

-70 dBm

CF 2.44 GHz 10001 pts 10.0 ms/
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 218 ms | 0.92 dém

M2/ 1 2.59 ms | 1.11 dBm

] 1 4.68 ms 1.04 dém

{ I J G e
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BLE 1M 2480MHz

Spectrum | |n§?|
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] 1.53 dBm)
530.00 ps)
10,2Bm m2[1] -4.30 dBm
k s
¥
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
il\‘larker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 530.0 ps | 1.53 dem
M2/ 1 930.0 ps | -4,33 dém
M2 1 3.02 ms 1,42 dem
-Tr . W
L L J w
BLE 2M 2402MHz
Spectrum | |n§?|
Ref Level 20.00 dBm Offset 2.76 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] 1.06 dBm)
710.00 ps)
;.::f:em m2[1] 1.22 dBm
5300 15
”1 L " w "’|
-60 dém
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
il\‘larker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 7100 ps | 1.06 dém
Mz | | 1 1.53ms | 1.22 dém
M2 1 2,59 ms 1,00 dém

(11—
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BLE 2M 2440MHz

Spectrum |

(=]

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] 1.40 dBm)
240.00 ps)
A0.dBm m2[1] 1.64 dBm
T - - "y B s
i
1 i
i
-60 dém
-70 dBm
CF 2.44 GHz 10001 pts 10.0 ms/
il\‘larker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 240.0 ps | 1.40 dBm
M2/ 1 1,05 ms | 1,64 dBm
] 1 2,11 ms 1.43 dém
-Tr T
L L J Illlllll' w
BLE 2M 2480MHz

Spectrum |

(=]

Ref Level 20.00 dBm

Offset 2.81 dB & RBW 1 MHz

Ly el e B B R W] Wl B i W

o Att 30de @ SWT  100ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
Mi[1] 1.60 dBm
690.00 ps)
LB m2[1] 1.95 dBm

N Bet P P e s e B e e e e ot B e o P e e e o e g el BTN

-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
il\‘larker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 690.0 ps | 1.50 dBm

M2/ 1 1.51ms | 1,95 dBm

M2 1 2,57 ms 1,78 dém

] (11—
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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 0.83 30 Pass
BLE 1M 2440 1.15 30 Pass
BLE 1M 2480 1.74 30 Pass
BLE 2M 2402 1.04 30 Pass
BLE 2M 2440 1.41 30 Pass
BLE 2M 2480 2.22 30 Pass
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2.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz

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

@ 1Pk Max
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il
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BLE 1M 2440MHz

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.80 d& & RBW 3 MHz

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

@ 1Pk Max

M1[1] 1.15 dBm|

2.439604000 GHz
10 dBm

M1
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-10 dBém
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BLE 1M 2480MHz

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.81 dB & RBW 3 MHz

o ALL 30de  SWT 1.3 ys » VBW 10 MHz  Mode auto FFT
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BLE 2M 2402MHz

Spectrum | |I:%:l|
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BLE 2M 2440MHz

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.80 d& & RBW 3 MHz

o AL 30de SWT 1.3 s » VBW 10 MHz Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 1.41 dBm
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BLE 2M 2480MHz

Spectrum | |I:%:l|
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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 0.624 0.5 Pass
BLE 1M 2440 0.683 0.5 Pass
BLE 1M 2480 0.636 0.5 Pass
BLE 2M 2402 0.935 0.5 Pass
BLE 2M 2440 1.107 0.5 Pass
BLE 2M 2480 0.786 0.5 Pass
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3.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | ||:%3|

Ref Level 20.00 dBm Offset 2.76 dB & RBW 100 kHz

o ALL 30de  SWT 18,9 ys & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] -0.87 dBm
2.401994600 GHz
10 dém M2[1] -6.88 dBm

2.401701000 GHz,
0 dém M2 M3

-10 dBém ‘_‘_\h’\'—

-20 dm ‘\\

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts Span 2.0 MHz
_Marker

Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 2.4010946 GHz | ~0.87 dBm
M2/ 1 2.401701 GHz | -6.88 dBm
M2 1 2.402325 GHz -6,82 dBm

BLE 1M 2440MHz

Spectrum | ||:%3|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 100 kHz

o ALL 30de  SWT 18,9 ys & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
Mi[1] -1.08 dBm
2.440078190 GHz
10 dém M2[1] -7.06 dBm
- M1 2.439657000 GHz
L M2 -.,f‘-"‘"‘-f—'_“‘m—-_—-\_\\i\_
-10 dém —

el I3 ™

Bm \’/_,__,_,,\

-40 dBm
-50 dém
-60 dém
-70 dBm
CF 2.44 GHz 10001 pts Span 2.0 MHz
_Marker
Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 2.44007818 GHz | ~1.08 dém
M2/ 1 2.439657 GHz | -7.06 dBm
M2 1 2.440330 GHz -7.06 dém

" Y

L JL J
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BLE 1M 2480MHz

Spectrum |

Ref Level 20.00 dBm

o ALL 30 d&
SGL Count 100/100

@ 1Pk Max

(=]

Offset 2.81 dB & RBW 100 kHz

SWT 18,9 ps w» VBW 300 kHz Mode suto FFT

M1[1] 0.38 dBm
2.479996600 GHz
-5.62 dBm

2.479687000 GHz

10 dém

M2[1]
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] |
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X-value | v-value | Function | Function Result |

M1 |1
M2 | |1
M3 1

2.4799966 GHz |
2.479687 GHz |

2.480323 GHz

0.28 dém
-5.62 dBm
-5.61 dém

" Y

L ERE J

BLE 2M 2402MHz

Spe m

Ref Level 20.00 dBm

o ALL 30 d&
SGL Count 100/100

@ 1Pk Max

Offset 2.76 dB & RBW 100 kHz

SWT 18,9 ps w» VBW 300 kHz Mode suto FFT

M1[1] 0.55 dBm|
2.402015800 GHz
-5.42 dBm

2.401451000 GHz

10 dém

m2[11]
0 dem T .-

o
i . | |
-10 dBém

S

-20 dBm

-30 dBm

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz
(Marker

| Type | Ref | Tre
| M1 1

10001 pts

Span 2.0 MHz

X-value |
[ [ 2.4020158 GHz |
M2 | |1 2.401451 GHz | -5.42 dém
M2 1 2.402386 GHz -5.47 dBm

" \

L ERE J

v-value |
0,55 dBm

Function | Function Result |

L1 —
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BLE 2M 2440MHz

Spectrum | ||:%3|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 100 kHz

o ALL 30de  SWT 18,9 ys & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] 1.24 dBm|

2.439998400 GHz

10 dém | M2[1] -4.79 dBm
y 2.439454000 GH

0 dBm 1 . 2 :

-10 dBm

\_‘\-,/"'

-20 dBm

-30 dBm

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.44 GHz 10001 pts Span 2.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 2.4390084 GHz | 1.24 dBm

M2/ 1 2.439454 GHz | -4.79 dBm

M2 1 2.440561 GHz -4, 74 dBm

{ I J G e

BLE 2M 2480MHz

Spe m | ||:%3|

Ref Level 20.00 dBm Offset 2.91 dB & RBW 100 kHz

o ALL 30de  SWT 18.9 ys & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] 0.64 dBm)

2.479993800 GHz
ki M2[1] -5.38 dBm
0 dBm . = 2.479618000 GHz

| -10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts Span 2.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 2.4799938 GHz | 0.64 dém
M2/ 1 2.479618 GHz | -5.38 dBm
M2 1 2.480404 GHz -5.37 dBm

{ I J G e
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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 -14.95 <8 Pass
BLE 1M 2440 -14.73 <8 Pass
BLE 1M 2480 -14.06 <8 Pass
BLE 2M 2402 -16.51 <8 Pass
BLE 2M 2440 -16.15 <8 Pass
BLE 2M 2480 -15.64 <8 Pass
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4.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | |I:%:l|
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BLE 1M 2480MHz

Spectrum | |I:%:l|
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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 -55.28 -20 Pass
BLE 1M 2480 -56.14 -20 Pass
BLE 2M 2402 -57.4 -20 Pass
BLE 2M 2480 -57.48 -20 Pass
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5.2 Test Graphs

Test Graphs
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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 -42.85 -20 Pass
BLE 1M 2440 -42 -20 Pass
BLE 1M 2480 -43.03 -20 Pass
BLE 2M 2402 -43.92 -20 Pass
BLE 2M 2440 -44.74 -20 Pass
BLE 2M 2480 -41.22 -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 -51.13 4.23 - 48.36 Peak 74 Pass
BLE 1M 2402 2310 -56.84 4.23 0.74 43.39 Average 54 Pass
BLE 1M 2402 2346.192 -46.14 4.23 - 53.35 Peak 74 Pass
BLE 1M 2402 2339.28 -54.4 4.23 0.74 45.83 Average 54 Pass
BLE 1M 2402 2390 -49.7 4.23 - 49.79 Peak 74 Pass
BLE 1M 2402 2390 -56.54 4.23 0.74 43.69 Average 54 Pass
BLE 1M 2480 2483.5 -46.43 4.23 - 53.06 Peak 74 Pass
BLE 1M 2480 2483.5 -55.13 4.23 0.74 451 Average 54 Pass
BLE 1M 2480 2483.68 -46.19 4.23 - 53.3 Peak 74 Pass
BLE 1M 2480 2484.064 -54.79 4.23 0.74 45.44 Average 54 Pass
BLE 1M 2480 2500 -48.33 4.23 - 51.16 Peak 74 Pass
BLE 1M 2480 2500 -56.78 4.23 0.74 43.45 Average 54 Pass
BLE 2M 2402 2310 -50.78 4.23 - 48.71 Peak 74 Pass
BLE 2M 2402 2310 -565.78 4.23 242 46.13 Average 54 Pass
BLE 2M 2402 2340.528 -45.99 4.23 - 53.5 Peak 74 Pass
BLE 2M 2402 2338.128 -54.41 4.23 242 47.5 Average 54 Pass
BLE 2M 2402 2390 -48.09 4.23 - 51.4 Peak 74 Pass
BLE 2M 2402 2390 -57.04 4.23 2.42 44.87 Average 54 Pass
BLE 2M 2480 2483.5 -48.76 4.23 - 50.73 Peak 74 Pass
BLE 2M 2480 2483.5 -54.74 4.23 2.42 4717 Average 54 Pass
BLE 2M 2480 2487.4 -47.21 4.23 - 52.28 Peak 74 Pass
BLE 2M 2480 2485.6 -54.67 4.23 2.42 47.24 Average 54 Pass
BLE 2M 2480 2500 -50.61 4.23 - 48.88 Peak 74 Pass
BLE 2M 2480 2500 -56.95 4.23 2.42 44.96 Average 54 Pass
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7.2 Test Graphs
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