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Appendix C

RF Test Data for 2.4GWIFI (Conducted Measurement)

Product Name: M5StampFly
Trade Mark: M5STACK
Test Model: StampFly

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 99.94 0 0.03
b 2437 Ant1 99.94 0 0.03
b 2462 Ant1 99.95 0 0.03
g 2412 Ant1 99.64 0.02 0.18
g 2437 Ant1 99.64 0.02 0.18
g 2462 Ant1 99.62 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 99.71 0.01 0.2
n40 2422 Ant1 99.16 0.04 0.41
n40 2437 Ant1 99.12 0.04 0.41
n40 2452 Ant1 99.1 0.04 0.41
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1.2 Test Graphs

Test Graphs

b 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] 2.10 dBm
44000
10 dém = 26 ; 000 ms
T : — — o Y

-10 dém

-20 dém

-30 dém

-40 dém

-50 dém

-60 dém

-70 dBm

CF 2.412 GHz 10001 pts 10.0 ms/
Marker

Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
w1 26.44 ms | 2.10 dém

M2/ 1 26,47 ms 3.05 dBm
M2 1 £9.42 ms 2,07 dBm
m 4
L L J
b 2437MHz Ant1

Spectrum |

Ref Level 20.00 dBm
o ALL
SGL

30 de & SWT

Offset 2.80 dB & RBW 1 MHz
100 ms & VBW 3 MHz

@ 1Pk Clrw

M1[1]

10 diém

-10 dBm

1.41 dBm
24.48000 ms
2.38 dBm

-20 dém

-30 dém

-40 dem

-50 dém

-60 dBm

-70 dBm

CF 2.437 GHz

10001 pts

10.0 ms/

Marker
Type | Ref | Tre

X-value | v-value | Function

I

Function Result

M1 | 1
M2 | |1
M3 1

24.48 ms |
24.51 ms
57.46 ms

1.41 dém
2,38 dém
1,45 dem
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Test Graphs
b 2462MHz Ant1
Spectrum | |I:%: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
M1[1] 2.34 dBm
i 0 ms
10 dém 24 f.‘ﬂ.n'ﬂ ms)
B . - :
-10 dém
-20 dém
-30 dém
-40 dém
-50 dém
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | ¥-value | Function | Function Result |
Ml | 1 24,28 ms | 2,34 dBm
M2 1 24,91 ms 3.29 dém
M2 1 E7.86 ms 3,18 dém
m Y
§ A J
g 2412MHz Ant1
Spectrum | |I:%: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
M1[1] -0.36 dBm|
4.39000 ms|
10 dBr‘" s m2[1] -12.93 dBm
Y ; ; :
-10'¢Em i
-20 gBm
-30 gem
-40 dem
-50 gem
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
Ml | 1 4,30 ms | 0.26 dém
M2 1 4,42 ms -12,93 dém
M2 1 9.9 ms -0,30 dém
m Y
§ A J
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Test Graphs

g 2437MHz Ant1

Spectrum |

(=]

Ref Level 20.00 dBm
o ALL 30 de & SWT
SGL

Offset 2.80 dB & RBW 1 MHz

100 ms & VBW 3 MHz

@ 1Pk Clrw

M1[1]

10 diém
L M3 |

M2[1]

0.99 dBm
4.90000 ms;
-13.72 dBm;

-10 4

-20 dgm

-30 dam

-40 dam

-50 dam

-60 dBm

-70 dBm

CF 2.437 GHz

10001 pts

10.0 ms/

Marker

Type | Ref | Tre X-value

| v-value | Function

Function Result |

M2 | |1 4.
M3 1 10.

11| | 1 4.9 ms

[ -0.99 dém
93 ms -13.72 dBm
41 ms -0.91 dém

g 2462MHz Ant1

Spectrum |

Ref Level 20.00 dBm
o ALL 30 de & SWT
SGL

Offset 2.81 dB & RBW 1 MHz

100 ms & VBW 3 MHz

@ 1Pk Clrw

M1[1]

10 diém

5,

m2[1]

-0.50 dBm
720.00 ps)
-2.44 dBm

10 de

20 dB

30 dB

40 dB

-50 deqr

-60 dBm

-70 dBm

CF 2.462 GHz

10001 pts

10.0 ms/

Marker
X-value

| v-value | Function

Function Result |

Type | Ref | Tre |
mMi_ | 1 72
M2/ 1 75

M3 1 6,

0.0 ps | -0.50 dBm
0.0 ps -2.44 dém
23 ms -0.51 dém
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Test Graphs
n20 2412MHz Ant1
Spectrum | |I:%:l|
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] -1.64 dBm|
4.26000 ms
1o dem M2[1] 3.94 dBm
-10 dem
-20 IB-..
-30 dem
-40 dBm
-50 dem
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | ¥-value | Function | Function Result |
11| | 1 4.26 ms | -1.64 dBm
M2 |1 4,29 ms -3,94 dBm
] 1 9.37 ms -4.88 dBm
. i
L I J
n20 2437MHz Ant1
Spectrum | |I:%:l|
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] -2.18 dBm|
3.14000 ms;
Hadem M2[1] -14.67 dBm

-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
mMi_ | 1 3.14ms | ~2.18 dBm
M2/ 1 3.17 ms -14.67 dBm
M2 1 2,258 ms -5.12 dBm
- i
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Test Graphs

n20 2462MHz Ant1

Spectrum |

(=]

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
Mi[1] 0.98 dBm)
3.59000 ms;
1 dbm m2[1] -13.08 dBm

-501dem T
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | ¥-value | Function | Function Result |
mMi_ | 1 3.50ms | ~0.98 dBm
M2/ 1 3.62 ms -13,03 dBm
M2 1 8.7 ms -32,02 dém
- i
L L J
n40 2422MHz Ant1

Spectrum |

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
M1[1] -16.49 dBm|
1.81000 ms
10 dém m2[1] -15.70 dBm
1.84000 ms

-60 dém
-70 dBm
CF 2.422 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
mMi_ | 1 181 ms | ~16.49 dem
M2/ 1 1.84 ms -15.70 dBm
M2 1 4,2 ms -9,97 dém
- i
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Test Graphs

n40 2437MHz Ant1

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
Mi[1] -10.47 dBm
1.39000 ms
10 dém m2[1] -16.02 dBm

1.42000 ms

-60 dém
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
mMi_ | 1 1.39 ms | ~10.47 dém
M2/ 1 1.42 ms -16,02 dBm
M2 1 3.82 ms -8,86 dBm
- i
L L J
n40 2452MHz Ant1
Spe m |I:%: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
M1[1] -9.52 dBm|
2.07000 ms;
10 dém m2[1] -15.05 dBm
2.10000 ms!

40 den
-30 der
40 den
=50 der
-60 dém
-70 dBm
CF 2.452 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
mMi_ | 1 2.07 ms | ~9.52 dBm
M2/ 1 2.1ms -15.05 dBm
M2 1 4,56 ms -7.78 dém
- i
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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 13.58 30 Pass
b 2437 Ant1 13.17 30 Pass
b 2462 Ant1 14.15 30 Pass
g 2412 Ant1 13.21 30 Pass
g 2437 Ant1 12.78 30 Pass
g 2462 Ant1 13.67 30 Pass

n20 2412 Ant1 12.27 30 Pass
n20 2437 Ant1 11.96 30 Pass
n20 2462 Ant1 12.67 30 Pass
n40 2422 Ant1 13.45 30 Pass
n40 2437 Ant1 13.04 30 Pass
n40 2452 Ant1 13.58 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 9.828 0.5 Pass
b 2437 Ant1 9.672 0.5 Pass
b 2462 Ant1 9.564 0.5 Pass
g 2412 Ant1 16.377 0.5 Pass
g 2437 Ant1 16.032 0.5 Pass
g 2462 Ant1 16.422 0.5 Pass
n20 2412 Ant1 16.959 0.5 Pass
n20 2437 Ant1 16.962 0.5 Pass
n20 2462 Ant1 16.779 0.5 Pass
n40 2422 Ant1 35.298 0.5 Pass
n40 2437 Ant1 35.1 0.5 Pass
n40 2452 Ant1 35.082 0.5 Pass
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3.2 Test Graphs

Test Graphs
b 2412MHz Ant1

Spectrum | |I:%:l|

Ref Level 20.00 dém Offset 2.77 dB & RBW 100 kHz

o ALL 30dBE SWT 37.9 s & VBW 300 kHz Mode Auto FFT
SGL Count 100,100
® 1Pk Max
mM1[1] -2.91 dBm
< 2.41151100 GHz;
10 dBm M2[1] -8.91 dBm
Fripe M1 2.40696000 GHz,

e b A P b
-20 dBm o A\W

-30 dBm 'JM ”\\
-40 dBm ;Jf \
-50 dBm NW M

a1

-60 defm
-70 dém
CF 2.412 GHz 10001 pts Span 30.0 MHz
:Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1] 2.411511 GHz | ~2.91 dém
M2 1] 2.40696 GHz | -8.91 dém
M3 1 2.416788 GHz -2.91 dém

; J O —

b 2437MHz Ant1

Spectrum | |I:%:l|

Ref Level 20.00 dém Offset 2.20 dB & RBW 100 kHz

e ALL 30 dB SWT 37.9 ys @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
Mi[1] ~3.27 dBm|
< 2.43629810 GHz!
S L M2[1] -9.14 dBm
1 2.43195700 GH
0 dem i z
M2 M3
2 ¥ JMPM P adi N
10 dBm ,.,'((“ y ’ ,.\H
-20 dem MM"‘“ ‘“\u\\‘k
-30 dBm r/' ‘\
-40 dBm 7 ]\i
! I
-50 dem J i
me‘“ T
0 dem
-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] 2.4362081 GHz | ~3.27 dém
M2 1] 2,431957 GHz | -9.14 dém
M3 1 2.441629 GHz -9,17 dém

; J O —
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b 2462MHz Ant1

Spectrum | ||:%3|
Ref Level 20.00 dBm Offset 2.81 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] -1.71 dBm|
2.46149910 GHz,
10 dem m2[1] -7.70 dBm)
0 dBm — M1 — 2.45744900 GHz
-10 dam ‘N/m MMJ\W
20 dBm ,J"ﬂ kﬂ\.\
-30 dBm v ’GI\I
el \
-50 dém
MWW"M WMW
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts Span 30.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
I wmi | 1 2.4614991 GHz | ~1.71 dem
M2 1 2.457449 GHz | -7.70 dém
M2 1 2.467013 GHz -7.72 dém
-Tr . W
L JL J | [
g 2412MHz Ant1
Spe m ||:%3|
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
@ 1Pk Max
M1[1] -7.16 dBm|
2.41138810 GHz
10 dem m2[1] -12.95 dBm
0 dBm - 2.40382500 GHz
-10 dB IULVERTNTATY 1N TP 1.9 i J,JL»\.X L LT R LT PR 8 W B
Bm r..,,,.. P R ,,.,.,.,,‘
-20 dBm Iﬂ \
-30 dBm
~40 dBm J/'f/ \m
_50. dBm—pl . V‘ﬁ"mb'\'
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts Span 30.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
I wmi | 1 2.4113881 GHz | ~7.16 dém
M2 1 2.403825 GHz | -12,95 dém
M2 1 2.420202 GHz -13,10 dBm
'Tr i W
L JL J | [
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g 2437MHz Ant1
Spectrum | ||:%3|
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] -4.55 dBm|
2.44199750 GHz
10 dem m2[1] -10.55 dBm
0 dBm i 2.42911900 GHz
. v ra— - O O T L

-10 dBém /l}"”"““ T el i Lk L L i LSS

-20 dBm r(

-30 dBm =5

/ ‘L'L
o

-40 dBm F Lh‘v\

I -

@WR’W’RM Vit

-60 dém

-70 dBm

CF 2.437 GHz 10001 pts Span 30.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
| 11| 1 2.4419975 GHz | -4.5E dBm

Mz | 1 2.429119 GHz | -10.55 dBm
M2 1 2.445151 GHz -10,56 dBm
'Tr i W
L JL J | "]
g 2462MHz Ant1
Spe m ||:%3|
Ref Level 20.00 dBm Offset 2.81 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] -6.90 dBm|
2.46325390 GHz|

10 dem m2[1] -12.85 dBm

0 dBm - 2.45379200 GHz
i 1 b alnah gl R AL A ...Mlmm Nerspt o asd o, g b 103

-10 dém rru- L T ¥ o Y i ..—..-T
-20 dBm /

-30 dBm
~40 dBm fﬂ M,

e JLM -N\"UVL "
WitladabaaN Ty
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts Span 30.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
| 11| 1 2.4632539 GHz | -6.90 dBm

Mz | 1 2.453792 GHz | -12.85 dBm
M2 1 2.470214 GHz -12.82 dBm
-Tr . W
L JL J | "]
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n20 2412MHz Ant1

Spectrum |

(=]

Ref Level 20.00 dBm

Offset 2.77 dB & RBW 100 kHz

o AL
SGL Count 100/100

30 de

jo AL 30de SWT 379 ps e VBW 300 kHz Mode suto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] ~7.66 dBm|
2.40698150 GHz
10 dem M2[1] -13.56 dBm
0 dBm . 2.40358800 GHz
-10 dBém erjwr g “Nw"l‘m“l"\ A W‘\'W\.\i
-20 dBm
-30 dem F;f “l,h
40 dBm J’/‘N ;A%
WWH 'A”lwnw
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts Span 30.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 2.406981E GHz | ~7.66 dém
M2/ 1 2.403588 GHz | -13.56 dBm
M2 1 2.420547 GHz -13,67 dBm
'Tr i W
L L J | W
n20 2437MHz Ant1
Spe m ||:%3|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 100 kHz

SWT  37.9 ps » VBW 300 kHz Mode suto FFT

@ 1Pk Max

10 dém

M1[1]

0 dém

M2[1]

-7.41 dBm
2.43196950 GHz
-13.30 dBm
2.42859100 GHz

-10 dBém

-20 dBm

e

A
P v-wuk

P

-30 dBm

-40 dBm

50 dem ”'/r

lerert™

-60 dBm

-70 dBm

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

2.4319695 GHz |
2.428591 GHz |
2.445553 GHz

-7.41 dBm
-13,30 dBm
-13,21 dBém

"

L J L

L1 —
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n20 2462MHz Ant1
Spectrum | ||:%3|
Ref Level 20.00 dBm Offset 2.81 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] -5.86 dBm
2.46698550 GHz
10 dem m2[1] -11.82 dBm|
2.45362400 GH
0 dém T -
M2 I 8 Bt Toora A M
-10 dBm FPNPRY WPy ar | N EE W ._L f,.q e
-20 dBm
-30 dém JJU HM
-40 dBm
Ww‘ 1_,“yuw Wm"'ﬂfnww
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts Span 30.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
| 11| 1 2.4669855 GHz | -5.86 dBm
Mz | 1 2.453624 GHz | -11.82 dBm
M2 1 2.470403 GHz -11,78 dBm
'Tr i W
L JL J | "]
n40 2422MHz Ant1
Spe m ||:%3|
Ref Level 20.00 dBm Offset 2.78 dB & RBW 100 kHz
jo AL 30de SWT 759 ps & VBW 300 kHz Mode suto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -10.95 dBm)|
2.42324790 GHz|
10 dem m2[1] -16.91 dBm|
0 dBm 2.40423400 GHz
-10 dém oeb s 3
b bl st L
-20 dBm
-30 dBm t
-
-50 dém nw"m
-60 dém
-70 dBm
CF 2.422 GHz 10001 pts Span 60.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
| 11| 1 2.4232479 GHz | -10.95 dBm
Mz | 1 2.404234 GHz | -16.91 dBm
M2 1 2.439532 GHz -16.84 dBm
-Tr . W
L JL J | "]
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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 -15.24 <8 Pass
b 2437 Ant1 -15.83 <8 Pass
b 2462 Ant1 -13.54 <8 Pass
g 2412 Ant1 -18.1 <8 Pass
g 2437 Ant1 -18.4 <8 Pass
g 2462 Ant1 -17.93 <8 Pass
n20 2412 Ant1 -18.08 <8 Pass
n20 2437 Ant1 -18.59 <8 Pass
n20 2462 Ant1 -18.3 <8 Pass
n40 2422 Ant1 -21.24 <8 Pass
n40 2437 Ant1 -21.45 <8 Pass
n40 2452 Ant1 -20.45 <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 -51.81 -20 Pass
b 2462 Ant1 -52.78 -20 Pass
g 2412 Ant1 -47.29 -20 Pass
g 2462 Ant1 -46.99 -20 Pass
n20 2412 Ant1 -49.55 -20 Pass
n20 2462 Ant1 -47.31 -20 Pass
n40 2422 Ant1 -43.58 -20 Pass
n40 2452 Ant1 -43.09 -20 Pass
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5.2 Test Graphs

Test Graphs
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