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Appendix C

RF Test Data for 2.4GWIFI (Conducted Measurement)

Product Name: Flow Gateway v4
Trade Mark: M5STACK
Test Model: FGV4

Environmental Conditions

Temperature: 25.6°C
Relative Humidity: 52.5%
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 99.95 0 0.03
b 2462 Ant1 99.94 0 0.03
g 2412 Ant1 99.64 0.02 0.18
g 2437 Ant1 99.64 0.02 0.18
g 2462 Ant1 99.64 0.02 0.18
n20 2412 Ant1 99.69 0.01 0.2
n20 2437 Ant1 99.7 0.01 0.2
n20 2462 Ant1 99.7 0.01 0.2
n40 2422 Ant1 99.36 0.03 0.4
n40 2437 Ant1 99.35 0.03 0.4
n40 2452 Ant1 99.37 0.03 0.4
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1.2 Test Graphs

Test Graphs
b 2412MHz Ant1
Spectrum | ||:|§:|
Ref Level 20.00 dBm  Offset 2,77 dé & RBW 1 MHz
o Att 30 dé & SWT 100 ms & YBW 3 MHz

SGL

@ 1Pk Clrw
M1[1] 1.32 dBm|

10 dBm 9. ‘JGUDD ms
-10 dBém:

-20 dBm:

-30 deém:

-40 dBm:

-50 dém:

-60 dem:

-70 dém:

CF 2.412 GHz 10001 pts 10.0 ms/
Marker |
|_Type | Ref | Trc | X-value |  vy-value | Function | Function Result I}
| M1 | 1 9.93 ms 1.32 dBm

M2 | 1] 9.96 ms | 2.40 dBm |
| M3 1 42.91 ms 1.33 dém
Tlr 3 m
X I J wa
b 2437MHz Ant1
Spectrum | ||:|§:|
Ref Level 20.00 dBm  Offset 2.80 dé & RBW 1 MHz
o Att 30 dé & SWT 100 ms & YBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -3.90 dBm
10 dBm ‘2?:52000 ms
m = T + T T

-10 dBém:

-20 dBm:

-30 deém:

-40 dBm:

-50 dém:

-60 dem:

-70 dém:

CF 2.437 GHz 10001 pts 10.0 ms/
Marker |
|_Type | Ref | Trc | X-value |  v-value | Function | Function Result I}
! M1 | 1 27.52 ms -3.90 dBm
I m2] 1] 27.54 ms | -1.80 dBm |
| M3 1 60.5 ms 2.12 dBm

Tlr 3 m

X I J wa
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Test Graphs
b 2462MHz Ant1

Spectrum | |n§'|

Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
o Att 30 dé & SWT 100 ms & YBW 3 MHz
SGL

@ 1Pk Clrw

M1[1] 2.66 dBm
30.13000 ms|

10 dém e

dem + + -

-10 dBém:

-20 dBm:

-30 dBm:

-40 dBm:

-50 dBm:

-60 dém:

-70 dém:

CF 2.462 GHz 10001 pts 10.0 ms/
Marker |
|_Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
I w1 1 30.13 ms | 2.66 dBém |

|| m2] 1] 30.16 ms | 3.67 dBm |

| ™3 1 £3.11 ms 2.62 dém

g 2412MHz Ant1

Spectrum | |n§'|

Ref Level 20.00 dBm Offset 2,77 dB @ RBW 1 MHz
o Att 30 dé & SWT 100 ms & YBW 3 MHz
SGL

@ 1Pk Clrw

M1[1] -1.82 dBm|
3.00000 ms;
M2[1] -12.99 dBm|

10 dém

1, A3

-1ddem

-20 dBm:

-30 dém:

-40 dBm:

-54 dBm:

-60 dém:

-70 dém:

CF 2.412 GHz 10001 pts 10.0 ms/
Marker |
|_Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
I w1 1 3.0ms | -1.82 dBm |

|| m2] 1] 3.03 ms | -12.99 dém |

| ™3 1 8.51 ms -1.78 dBém

i ) 1111111 —

L JL
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Test Graphs
g 2437MHz Ant1
Spectrum | [%]

Ref Level 20.00 dBm  Offset 2.80 dé & RBW 1 MHz
o Att 30de @ SWT 100 ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -0.95 dBm|
- 3.44000 ms|
1E|'f""' i M2[1] -3.39 dBm|
-10/dBm
-20|dBm
-30/dBm
-40|dBm:
-S0ldem:
-60 dem
-70 dém:
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value |  vy-value | Function | Function Result ||
M1 |1 344 ms | -0.95 dBm | [
M2 | 1 3.47ms | -3.39 dBm | | I
M3 1 8.95 ms -0.95 dém |

g 2462MHz Ant1
Spectrum | |n§'|
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
o Att 30de @ SWT 100 ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] -0.16 dBm|
- 4.73000 ms|
10 d‘;;" M2[1] -11.88 dBm|
e
-10 dfim
-20 dpm
-30 dBm
-40 dem:
-50 dem
-60 dBm
-70 dém:
CF 2.462 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value [ Y-value | Function | Function Result |
M1 |1 4.73ms | -0.16 dBm | [
M2 | 1 4.76 ms | -11.88 dBm | | Il
M3 1 10.24 ms -0.19 dém |

i ; m
L JL J wa
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Test Graphs

n20 2412MHz Ant1

Spectrum |

&)

Ref Level 20.00 dBm

Offset 2,77 dB @ RBW 1 MHz

3

o Att 30 dé & SWT 100 ms & YBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -14.98 dBm)|
- 2.23000 ms|
10 dém M2[1] -12.82 dBm|

-2 dBm)|
dBm|
dem
B
-60 dem
-70 dém:
CF 2.412 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value [ Y-value | Function | Function Result |
M1 1 2.23 ms | -14.98 dbm |
M2 | 1 2.25ms | -12.82 dBm |
M3 1 7.33 ms -2.08 dBm
v m
L J1 J i
n20 2437MHz Ant1

Spectrum |

Ref Level 20.00 dBm

Offset 2.80 dB & RBW 1 MHz

o Att 30 dé & SWT 100 ms & YBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -0.19 dBm)|
- 530.00 ps|
10 dém M2[1] -1.48 dBm|

-60 dem
-70 dém:
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value [ Y-value | Function | Function Result |
M1 1 530.0 ps | ~0.19 dbm |
M2 | 1 560.0 s | -1.48 dBm |
M3 1 .64 ms -0.53 dBm
v m
L J1 J i
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Test Graphs

n20 2462MHz Ant1

Spectrum |

&)

Ref Level 20.00 dBm

Offset 2.81 dB & RBW 1 MHz

o Att 30 dé & SWT 100 ms & YBW 3 MHz
SGL
@ 1Pk Clrw
mM1[1] -0.72 dBm|
- 3.31000 ms
10 dém M2[1] -2.76 dBm|

-60 dem
-70 dém:
CF 2.462 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value [ Y-value | Function | Function Result |
M1 1 3.31ms | -0.72 dBm |
M2 | 1 3.34ms | -2.76 dBm | | I
M3 1 8.42 ms -3.89 dém |
Tlr v m
L JL J W

n40 2422MHz Ant1

Spectrum |

Ref Level 20.00 dBm
o Att
SGL

30 de & SWT

Offset 2,78 dB @ RBW 1 MHz
100 ms & YBW 3 MHz

@ 1Pk Clrw

-14.14 dBm;
B50.00 ps|

M1[1]

10 dém

-24.16 dBm);
870.00 ps|

m2[1]

0 dém

dBfn

50 dBm

-60 dém:

-70 dém:

CF 2.422 GHz

10.0 ms/

10001 pts

Marker
Type | Ref | Trc |

X-value |  vy-value | Function | Function Result ||

M1 1
M2/ [ a]
M3 1

850.0 ps |
870.0 ps |
3.34 ms

-14.14 dBm |
-24.16 dBm | |
-11.24 dBm |

g

L J L
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Test Graphs
n40 2437MHz Ant1
Spectrum | |n§'|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
o ALt 30de @ SWT 100 ms @ YBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -11.42 dBm
- 450.00 ps|
10 dém M2[1] -24.51 dBm|
0 dém SO

-60 dém
-70 dém:
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value [ Y-value | Function | Function Result |
M1 1 450.0 ps | -11.42 dBm |
M2 1 470.0 s | -24.51 dBm | I
M3 1 2.94 ms -9.28 dém |
Tlr v m
L JL J W
n40 2452MHz Ant1
Spectrum | |n§'|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
o Att I0dE @ SWT 100 ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
MI[1] ~10.96 dBm)
- 1.18000 ms|
10 dém M2[1] -24.56 dBm|
0 dBm 1.20000 ms|
20|ded
30|dBdh
40 (dBan
0 |deem
-60 dém
-70 dém:
CF 2.452 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value [ Y-value | Function | Function Result |
M1 1 1.18 ms | -10.96 dBm |
M2 1 12ms | -24.56 dBm | I
M3 1 3.67 ms -8.78 dém |

g

JL
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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 13.17 30 Pass
b 2437 Ant1 13.83 30 Pass
b 2462 Ant1 14.25 30 Pass
g 2412 Ant1 12.37 30 Pass
g 2437 Ant1 13.25 30 Pass
g 2462 Ant1 13.67 30 Pass

n20 2412 Ant1 12.27 30 Pass
n20 2437 Ant1 1.9 30 Pass
n20 2462 Ant1 13.43 30 Pass
n40 2422 Ant1 12.43 30 Pass
n40 2437 Ant1 12.83 30 Pass
n40 2452 Ant1 13.34 30 Pass
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Report No.: AiTDG-240809004W2

FCC ID: 2AN3WM5FGV4

3 -6dB Bandwidth
3.1 Test Result
Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
b 2412 Ant1 9.768 0.5 Pass
b 2437 Ant1 9.528 0.5 Pass
b 2462 Ant1 9.696 0.5 Pass
g 2412 Ant1 16.362 0.5 Pass
g 2437 Ant1 16.368 0.5 Pass
g 2462 Ant1 16.368 0.5 Pass
n20 2412 Ant1 17.076 0.5 Pass
n20 2437 Ant1 17.151 0.5 Pass
n20 2462 Ant1 16.923 0.5 Pass
n40 2422 Ant1 33.024 0.5 Pass
n40 2437 Ant1 33.78 0.5 Pass
n40 2452 Ant1 35.022 0.5 Pass
Page 11 of 56
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3.2 Test Graphs

Test Graphs

b 2412MHz Ant1

Spectrum |

&

Ref Level 20.00 dém
o Att 30 de
SGL Count 100/100

Offset 2.77 dB » RBW
SWT

100 kHz

37.9 ys @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max

M1[1]

10 dBm

0 dém

M2[1]

-3.81 dBm
2.41300190 GHz|
-9.80 dBm
2.40725400 GHz!

-10 dém

-20 dém

-30 dBm

-40 dém

-50 dém

-60 den

o

Paminnsirt]

-70 dém

| ALt

30 dB
SGL Count 100,100

BWT

37.9 ys @ VBW 300 kHz

CF 2.412 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value |  vy-value | Function | Function Result |
M1 1 2.4130019 GHz -3.81 dBm |
M2 1] 2.407254 GHz | -9.80 dBm |
M3 1 2.417022 GHz -9.76 dBm
b 2437MHz Ant1
Spectrum | |n§r'|
Ref Level 20.00 dém Offset 2.80 dé & RBW 100 kHz

Mode Auto FFT

@ 1Pk Max
M1i[1] -2.63 dBm
10dB 2.43748900 GHz
et M2[1] -8.57 dBm
G M1 2.43229000 GHz
-10 dBm I\J‘;‘WM ’l\‘bﬂ
-20 dém Pf':!f —-\“L\l
-30 dBm / \
-40 dBm \-
-50 dém W W
-60 dém
-70 dém

CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value |  vy-value | Function | Function Result |
M1 1 2,437489 GHz -2.63 dBm |
M2 1] 2.43229 GHz | -8.57 dm |
M3 1 2.441818 GHz -8.59 dBm
1T W
L JU J W
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b 2462MHz Ant1

Spectrum |

&)

Ref Level 20.00 dBm Offset 2.81 dB & RBW 100 kHz
jo ALt 30de SWT 37.9 ps @ VBW 300 kHz
SGL Count 100/100

Mode Auto FFT

@ 1Pk Max

10 dBm

Mi[1] -2.27 dBm|

2.46248300 GHz|

0 dém

M2[1] -8.26 dBm

2.45695700 GHz|

M2

-10 dBm

e

-20 dBm

-30 dBm

-40 dBm
s

-60 dém:

-70 dém:

CF 2.462 GHz 10001 pts

Span 30.0 MHz

Marker

Tgpel Ref | Trl:I X-value [ v-value |

Function |

Function Result

2.462483 GHz |
2.456957 GHz |
2.466653 GHz

-2.27 dBm |
-8.26 dBm |
-8.27 dBém

M2 | 1_
M3 1

| )|

] (111

g 2412MHz Ant1

Spectrum |

&)

Ref Level 20.00 dBm Offset 2.77 dB & RBW 100 kHz

o Att 30de  SWT 37.9 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max |
mi[1] -7.70 dBmj
10 dBém 2.41098610 GHz
M2[1] -13.40 dBm|
0 dém 2.40380700 GHz
M1
-10 dem F.,w R
-20 dBm

-30 dBm A)J

-40 dBm AMJ.I’(

Y

7o

-60 dem
-70 dem
CF 2.412 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value [ v-value | Function | Function Result |
T w1 [ 1 2,4109861 GHz | ~7.70 dbm |
M2 | 1 2.403807 GHz | -13.40 dBm |
M3 1 2.420169 GHz -13.64 dBm

| )|

] (111
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g 2437MHz Ant1

jo ALt

Spectrum |

Ref Level 20.00 dBm

&)

Offset 2.80 dé & RBW 100 kHz

30de SWT 37.9 ps @ VBW 300 kHz
SGL Count 100/100

Mode Auto FFT

@ 1Pk Max |
mi[1] -6.62 dBm|
105580 2.43286340 GHz
M2[1] -12.43 dBm|
s _ 2.42879500 GHz
M1
-10 dBm '};;1':-,'."' st ettt | Sttt ,,.,,',;.,,;%3
-20 dem / \
-30 dém i
-40 dBm *f \\
ek e, [
(PP’ AN O
-60 dém
-70 dém
CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Tgpel Ref | Trl:l X-value [ v-value | Function | Function Result |
I 2.4328634 GHz | -6.62 dBm |
M2 2.428795 GHz | -12.43 dBm |
M3 2.445163 GHz -12.57 dém
Y m
L JU ) wa
g 2462MHz Ant1

jo ALt

@ 1Pk Max

Spectrum |

Ref Level 20.00 dBm

&)

Offset 2.81 dé & RBW 100 kHz

30de SWT 37.9 ps @ VBW 300 kHz
SGL Count 100/100

Mode Auto FFT

10 dBm

Mi[1]

0 dém

M2[1]

-6.82 dBm|
2.46323590 GHz|
-12.68 dBm|

-10 dBm

J.nrm)\nn A

2.45379800 GHz|

-20 dBm

Mf“‘h 3 o At i

aadadils

=

-30 dBm

/

\

-40 dBm

A,

(o ARnfe

Mm..

-60 dém:

TN

-70 dém:

CF 2.462 GHz

10001 pts

Marker

Type | Ref | Trc |
[ w1 1

X-value

Y-value

| _Function

Span 30.0 MHz

M2
M3

1

1

2.4632359 GHz

2,453798 GHz |

2.470166 GHz

-6.82 dBm

-12.68 dém |

-12.76 dBm

Function Result

| )|
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n20 2412MHz Ant1

Spectrum |

&)

Ref Level 20.00 dBm
o Att 30 de
SGL Count 100/100

Offset 2.77 dB & RBW 100 kHz
SWT 37.9 ps & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

Mi[1]
10 dBm

M2[1]
0 dém

-7.63 dBm|
2.41735450 GHz|
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Marker

Tgpel Ref | Trl:|

X-value [ Y-value | Function

Function Result

2,4173545 GHz | |
M2 | 1_ 2.403453 GHz | -13.55 dBm |
M3 1 2.420520 GHz -13.52 dBm

-7.63 dBm

|| -’
. 4

(111

n20 2437MHz Ant1

Spectrum |

&)

Ref Level 20.00 dBm
o Att 30 de
SGL Count 100/100

Offset 2.80 dB &
SWT

RBW 100 kHz
37.9 pys @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

Mi[1]
10 dBm

M2[1]
0 dém

-7.08 dBm|
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-13.08 dBm|
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-10 dBm

A AR
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M1
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Span 30.0 MHz

Marker

X-value [ Y-value | Function

Function Result

Type | Ref | Trc |
T M1 1

m2| 1] 2.433379 GHz | -13.08 dBm |
M3 1 2.45053 GHz -13.03 dBm

2.4434794 GHz -7.08 dBém

|| -’
. 4

(111
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n20 2462MHz Ant1

Spectrum | |n§'|

Ref Level 20.00 dBm Offset 2.81 dB & RBW 100 kHz

o ALt 30de SWT 37.9ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max |
mi[1] -6.29 dBmj
10 dB 2.46323290 GHz|
=o) mz2[1] -12.29 dBm|
ade 2.45346500 GHz|
2 ™ PRI Agko g lna M3
-10 dém WERPYTRTY TR SIS PR ER s \I".“’“H.‘." e laetitl ,':ﬂ«“'“’\
-20 dBm

-30 dBm

-40 dBm Jﬂ \\ |
| ommtne” PN

oy
-60 dem
-70 dem
CF 2.462 GHz 10001 pts Span 30.0 MHz
Marker
Tgpel Ref | Trl:l X-value [ v-value | Function | Function Result |
2.4632329 GHz | -6.29 dBm |
M2 | 1_ 2.453465 GHz | -12.29 dBm |
M3 1 2.470388 GHz -12.28 dBm

| || J TN ea

n40 2422MHz Ant1

Spectrum | |n§'|

Ref Level 20.00 dBm Offset 2.72 dB & RBW 100 kHz

o Att 30d8 SWT 75.9ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max |
mi[1] -9.93 dBm]j
10 dBm 2.41946830 GHz|
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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 -16.16 <8 Pass
b 2437 Ant1 -15.42 <8 Pass
b 2462 Ant1 -13.66 <8 Pass
g 2412 Ant1 -19.51 <8 Pass
g 2437 Ant1 -18.43 <8 Pass
g 2462 Ant1 -17.67 <8 Pass
n20 2412 Ant1 -18.19 <8 Pass
n20 2437 Ant1 -17.23 <8 Pass
n20 2462 Ant1 -16.7 <8 Pass
n40 2422 Ant1 -21.81 <8 Pass
n40 2437 Ant1 -21.75 <8 Pass
n40 2452 Ant1 -21.26 <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 -52.52 -20 Pass
b 2462 Ant1 -53.49 -20 Pass
g 2412 Ant1 -48.4 -20 Pass
g 2462 Ant1 -48.37 -20 Pass
n20 2412 Ant1 -50.28 -20 Pass
n20 2462 Ant1 -48.05 -20 Pass
n40 2422 Ant1 -41.76 -20 Pass
n40 2452 Ant1 -42.15 -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 -41.4 -20 Pass
b 2437 Ant1 -41.2 -20 Pass
b 2462 Ant1 -42.7 -20 Pass
g 2412 Ant1 -36.23 -20 Pass
g 2437 Ant1 -36.89 -20 Pass
g 2462 Ant1 -36.2 -20 Pass

n20 2412 Ant1 -38.44 -20 Pass
n20 2437 Ant1 -36.26 -20 Pass
n20 2462 Ant1 -36.45 -20 Pass
n40 2422 Ant1 -32.12 -20 Pass
n40 2437 Ant1 -35.16 -20 Pass
n40 2452 Ant1 -35.19 -20 Pass
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