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Appendix A

RF Test Data for BT(BDR/EDR) (Conducted Measurement)

Product Name: Bluetooth speaker
Trade Mark: N/A
Test Model: IMW3020

Environmental Conditions

Temperature: 251°C
Relative Humidity: 52.5%
ATM Pressure: 101Kpa
Test Engineer: Emiya lin
Supervised by: Simba Haung
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1 Duty Cycle

1.1 Test Result

1-DH1 2402 30.6 5.14 2.7
1-DH1 2441 31.2 5.06 2.63
1-DH1 2480 31.2 5.06 2.63
2-DH1 2402 32.01 4.95 2.56
2-DH1 2441 31.21 5.06 2.63
2-DH1 2480 32.01 4.95 2.56
3-DH1 2402 32 4.95 2.56
3-DH1 2441 32 4.95 2.56
3-DH1 2480 31.62 5 2.56
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1.2 Test Graphs

Test Graphs

1-DH1 2402MHz

Spectrum |

Ref Level 20.00 dBm

Offset 2.76 dB @ RBW 1 MHz

e ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1]
M2[1]

CF 2.402 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 960.0 ps 0.71 dém
I mz| 1 1.84ms | 0.85 dBm
| M3 1 2,21 ms 0,71 dBm

-Tr i m
L WS 4 '
1-DH1 2441MHz
Spectrum ||:%:|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
e ALL 30 dB & SWT 100 ms & VBW 3 MHz

SGL

@ 1Pk Clrw
M1[1] 0.15 dBm
530.00 ps)
1E:dam m2[1] 0.32 dBm
1.40000 ms

LU L

-70 dBm

CF 2.441 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |
w1 | 1 530.0 ps 0.15 dém
I mz| 1 14ms | 0.32 dBm
| M3 1 1,78 ms 0,16 dém

- T

11—
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1-DH1 2480MHz

~r

L S

Spectrum | ||:%:|
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
e ALL 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] 0.71 dBm
1.01000 ms
10:dem: m2[1] -0.56 dBm
e 1.8B000 ms
i
i
i
i
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
(Marker
| Type | Ref | Tre X-value | v-value | Function | Function Result |l
™ w1 1 1.01 ms ~0.71 dém
I mz| 1 1,88 ms | -0.56 dém |
‘ M3 1 2,26 ms -0,75 dBm |
.Tr - W
L J L 4 '
2-DH1 2402MHz
Spectrum ||:%:|
Ref Level 20.00 dBm Offset 2.76 dB & RBW 1 MHz
e ALL 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] “0.45 dBm)
340.00 ps|
£d3m m2[1] 0.45 dBm
) 1.20000 5|
-60 dBm
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
(Marker
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |l
w1 | 1 340.0 ps ~0.45 dBm
I mz| 1 1.2ms | 0.45 dBm |
‘ M3 1 1.52 ms -0.46 dBm |
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2-DH1 2441MHz
Spectrum | ||:%:|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
e ALL 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] 0.08 dBm
20.00 ps)
20 dom m2[1] 0.32 dBm
. 90.00 ys
-60 dém
-70 dBm
CF 2.441 GHz 10001 pts 10.0 ms/
(Marker
| Type | Ref | Tre X-value | v-value | Function | Function Result |l
w1 | 1 200 ps 0.08 dém
I mz| 1 890.0 ps | 0.32 dBm |
‘ M3 1 1.27 ms 0,09 dém |
.Tr - W
L J L 4 '
2-DH1 2480MHz
Spectrum ||:%:|
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
e ALL 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] ~2.06 dBm)
20.00 ps)
o dem m2[1] -0.52 dBm
< 880.00 ps
1% e
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
(Marker
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |l
w1 | 1 200 ps ~2.06 dém
I mz| 1 880.0 ps | -0.52 dém |
‘ M3 1 1.27 ms -2.10 dBém |
.Tr - W
L J L 4 '
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3-DH1 2402MHz

Spectrum |

&)

Ref Level 20.00 dBm Offset 2.76 dB @ RBW 1 MHz

i

e ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -0.30 dBm
1.10000 ms)
“Ldam m2[1] 0.78 dBm
¥ 600D IS

LR b G U L U DL L

-60 dém
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
(Marker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 T.1ms ~0.30 dém
I mz| 1 1,96 ms | 0.78 dBm
| M3 1 2,35 ms -0,31 dBm
-Tr i m
L WS 4 '
3-DH1 2441MHz
Spectrum ||:%:|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
e ALL 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] “0.88 dBm)
960.00 ps)
}.Er',.dam mM2[1] 0.32 dBm
B2pn0

I

Ll U U U

-60 dém

-70 dBm

CF 2.441 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |
w1 | 1 960.0 ps ~0.88 dBm

I mz| 1 182 ms | 0.32 dBm

| M3 1 2,21 ms -0,87 dBm

-Tr i m

L WS 4 '
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3-DH1 2480MHz

Spectrum | ||:%:|

Ref Level 20.00 dBm Offset 2.81 dB @ RBW 1 MHz

o Att I0de @ SWT 100 ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] “12.04 dBm
30.00 ps)
10:dom: m2[1] -0.53 dBm
. 90.00 ps

SRRSO kY

-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 30.0 ps “12.04 dem
mz| 1 890.0 ps | -0.53 dém
M3 1 1.28 ms -12,30 dBm
B

L 4L 4 '
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2 Maximum Conducted Peak Output Power

2.1 Test Result

Maximum Peak Output Power Limit .
Mode Channel. Verdict
[dBm] [dBm]
LCH 0.74 21 Pass
GFSK MCH 0.21 21 Pass
HCH -0.65 21 Pass
LCH 1.2 21 Pass
m/4DQPSK MCH 0.86 21 Pass
HCH -0.08 21 Pass
LCH 1.04 21 Pass
8DPSK MCH 0.83 21 Pass
HCH -0.06 21 Pass
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2.2 Test Graphs

Test Graphs
Spectrum | |I:%:l|
Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz
o ALt 30 de SWT 1.3 ys @ V¥BW 10 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 0.74 dBm
2.402486000 GHz
10 deém
M1
0 dém /
-10 dBém
-50 dém
-60 dBm
-70 dBm
CF 2.402 GHz 10001 pts Span 10.0 MHz
W T |
| il ) I+IIIIIII P
Spectrum | |I:%:l|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 3 MHz
o ALt 30 de SWT 1.3 ys @ V¥BW 10 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 0.21 dBm
2.440516000 GHz
10 deém
M1
0dem = \/
-10 dBém
-20 dBm
-3
-40 dem
-50 dém
-60 dBm
-70 dBm
CF 2.441 GHz 10001 pts Span 10.0 MHz
W T |
| il ) I+IIIIIII P
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Spectrum | |I:%:|

Ref Level 20.00 dBm Offset 2.91 dB & RBW 3 MHz

b ALt 30de SWT 1.3 ps » VBW 10 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -0.65 dBm

2.479517000 GHz
10 deém

0 dém

-10 dBém

-20 deém

GFSK/HCH

CF 2.48 GHz 10001 pts

Span 10.0 MHz
o . w-
. 4L 4 u

Spectrum | |I:%:|

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz

b ALt 30de SWT 1.3 Js » VBW 10 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 1.20 dBm

2.402468000 GHz
10 deém

o dem e |

-10 dem \

m/4DQPSK/LCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts

Span 10.0 MHz
- . W|
. 4L 4 u
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Spectrum | |I:%:|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 3 MHz

b ALt 30de SWT 1.3 Js » VBW 10 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 0.86 dBm

2.440519000 GHz
10 deém

M1
0 dém

-10 dBém

m/4DQPSK/MCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts

Span 10.0 MHz
- . W|
. 4L 4

Spectrum | |I:%:|

Ref Level 20.00 dBm Offset 2.91 dB & RBW 3 MHz

b ALt 30de SWT 1.3 ps » VBW 10 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -0.08 dBm

2.480482000 GHz
10 deém

M1
0 dBm x

-10 dBém

-20 dam

m/4DQPSK/HCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts

Span 10.0 MHz
- . W|
. 4L 4
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Spectrum | |I:%:|

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] 1.04 dBm|
2.402466000 GHz
10 deém

0 dém

-10 dBém

-20 deém

8DPSKI/LCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts Span 10.0 MHz
w " w-
. WS u

Spectrum | |I:%:|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] 0.83 dBm
2.441473000 GHz
10 deém

0 dem e

-10 dBém

8DPSK/MCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts Span 10.0 MHz
w " w-
. WS u
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8DPSK/HCH

Spectrum

&)

SGL Count 100/100

Ref Level 20.00 dBm Offset 2.91 dB & RBW 3 MHz
o AL 30de SWT 1.3 ys » VYBW 10 MHz

Mode Auto FFT

@ 1Pk Max

10 deém

M1[1]

-0.06 dBm
2.479523000 GHz

0 dém

-10 dBém

-20 dBm

/—%u...

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.48 GHz

10001 pts

—
J L

Span 10.0 MHz
]
QI o8
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3 20dB Bandwidth

3.1 Test Result

Mode Channel. 20dB Bandwidth [MHz] Limit [MHz] Verdict

LCH 0.901 Not Specified Pass

GFSK MCH 1.016 Not Specified Pass
HCH 1.02 Not Specified Pass

LCH 1.259 Not Specified Pass

m/4DQPSK MCH 1.323 Not Specified Pass
HCH 1.246 Not Specified Pass

LCH 1.221 Not Specified Pass

8DPSK MCH 1.198 Not Specified Pass
HCH 1.246 Not Specified Pass
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3.2 Test Graphs

Test Graphs

Spectrum |

Ref Level 20.00 d&m

o ALL 30 dB
SGL Count 100,100

@ 1Pk Max

&)

Offset 2.76 dé & RBW
SWT

30 kHz

63.2 ys @ VBW 100 kHz Mode Auto FFT

Mi[1] -1.02 dBm|
2.401856810 GHz
-21.04 dBmy;

2.401519000 GHz

10 dBm

M2[1]

i e

0 dém

-10 dém

-20 dém =

-30 dém

N

GFSK/LCH

-40 dBém g

-S0 dém

-60 dém

-70 dém

CF 2.402 GHz
Marker

Type | Ref | Tre |
M1 1

10001 pts Span 2.0 MHz

¥-value | v-value | Function |

Function Result

M2 1|
M3 1

2.40185681 GHz

2.401519 GHz |

2,40242 GHz

-1.02 dBém
-21.04 dBm
-20.99 dBm

dinn e

Spectru |

&)

Ref Level 20.00 d&m
o ALL 30 dB
SGL Count 100,100

Offset 2.20 dé & RBW
SWT

30 kHz

63.2 ys @ VBW 100 kHz Mode Auto FFT

GFSK/MCH

@ 1Pk Max

10 dBm

M1[1]

0 dém

M1

M2[1]

-1.48 dBm
2.440857610 GHz
-21.44 dBmy
2.440513000 GHz,

-10 dém

/\/'\/'.“\/v’r\_\

-20 dém

o |

A

M3

-30 dém

~40 dBém

-S0 dém

-60 dém

-70 dém

CF 2.441 GHz

10001 pts

Span 2.0 MHz

Marker
Type | Ref | Tre |

X-value

Y-value |

Function |

Function Result

M1 1
M2 1]
M3 1

2.44085761 GHz

2.440513 GHz |

2,441520 GHz

-1.48 dBém
-21.44 dBm
-21.52 dBm

dinn e
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GFSK/HCH

Spe n

&)

Ref Level 20.00 dém Offset 2.21 dB
o AL 30 dB SWT  63.2 ps
SGL Count 100,100

@ RBW 30 kHz

@ VBW 100 kHz Mode Auto FFT

@ 1Pk Max

M1[1] -2.75 dBm|
2.479859410 GHz

10 dBm

0 dém

M1

M2[1] -22.66 dBm)
2.479511000 GHz

-10 dém

At

~A[
M2

e V\\,—\
U

-20 dém / \Vac

=

4
||
[

-30 dém T~
/\/"

A

-40 dBém =

-S0 dém

\,fv«

-60 dém

-70 dém

CF 2.48 GHz

10001 pts

Span 2.0 MHz

Marker

| v-value |

Function | Function Result

Type | Ref | Tre | ¥-value
'_ M1 1) 2.47985041 GHz
M2 1]

M3 1 2,480531 GHz

2.479511 GHz |

-2,75 dBm
-22.66 dBm
-22.83 dBm

11—

/4DQPSK/LCH

Spectrum

&)

Ref Level 20.00 dém Offset 2.76 dB
o AL 30 dB SWT  63.2 ps
SGL Count 100,100

@ RBW 30 kHz

@ VBW 100 kHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -2.18 dBm|
2.401856810 GHz

M1

M2[1] -22.07 dBm|
2.401400000 GHz

0 dém

-10 dém

-20 dBm S .

V\J\N\,«’\,\ .

i

-30 dBm
rf\fﬂ

g

N 957

-S0 dém

S va~

-60 dém

-70 dém

CF 2.402 GHz

10001 pts

Span 2.0 MHz

Marker
X-value

| v-value |

Function Result

Function |

Type | Ref | Tre |
'_ M1 1) 2.40185681 GHz
M2 1]

M3 1 2,402658 GHz

2.4014 GHz |

-2,18 dém
-22.07 dém
-22.15 dém

11—
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Spectrum |I:%:l|
Ref Level 20.00 dBm Offset 2,20 dB & RBW 30 kHz
o ALL 30dB SWT 63.2ps & VBW 100 kHz Mode Auto FFT
SGL Count 100,100
@ 1Pk Max
Mi[1] -3.10 dBm
n 2.441014000 GHz
10 dBm M2[1] -23.05 dBm
1 2.440357000 GH
0 dem i z

-10 dém

-’J["V‘Hr\/ R ] LT i
-20 dém -

M3

e

-30 dém ’\/_/

M/4DQPSK/MCH el i -
-50 dBm
-60 dBm
-70 dém
CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
'_ M1 1) 2,441014 GHz -3.10 dBm
M2 1| 2.440357 GHz | -23.05 dBm
M3 1 2,44168 GHz -23.21 dém
-r W
. 4 + u
Spectrum |I:%:l|
Ref Level 20.00 d&ém Offset 2.21 dB & RBW 20 kHz
e ALL 30dE SWT 63.2 ps & VBW 100 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] ~2.29 dBm|
- 2.479858010 GHz
10 dBm M2[1] -22.38 dBm
0 dBm R 2.479397000 GHz
-10 dém ,/\/\“/-N"’ '\\/M(\u a v
-20 dBm = V/V\ - &
-30 dém ‘_/\/ \_/\
/4DQPSK/HCH - n__|
-50 dBm
-60 dBm
-70 dém
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
'_ M1 1) 2.47925801 GHz -2.20 dBm
M2 1| 2.479397 GHz | -22.38 dBm
M3 1 2,4280644 GHz -22,35 dBm
B
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Spectrum | |I:%:l|

Ref Level 20.00 dém Offset 2.76 dB & RBW 30 kHz

o ALL 30dB SWT 63.2ps & VBW 100 kHz Mode Auto FFT
SGL Count 100,100
@ 1Pk Max
M1[1] -1.09 dBm|
- 2.401856610 GHz
10 dBm M2[1] -21.08 dBm
M1 401+
e 2.401421000 GHz

-10 dém /\ -—-‘ﬂ\r\\f’\

20 dBm = A

-30 dBm /v"'_J/ \\/‘
8DPSKI/LCH g s VAN

w VV
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4 Carrier Frequency Separation

4.1 Test Result

Carrier Frequency L. .
Mode Channel. . Limit [MHz] Verdict
Separation [MHz]
GFSK MCH 1.005 0.677 Pass
m/4DQPSK MCH 0.999 0.882 Pass
8DPSK MCH 1.002 0.799 Pass
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4.2 Test Graphs
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5 Hopping Channel Number

5.1 Test Result

Mode Channel. Number of Hopping Channel [N] Limit [N] Verdict

GFSK Hop 79 >=15 PASS
m/4DQPSK Hop 79 >=15 PASS

8DPSK Hop 79 >=15 PASS
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5.2 Test Graphs
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Spectrum | ||:%:|
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6 Dwell Time

6.1 Test Result

Burst Width Total
Mode Packet | Channel Dwell Time[ms] Limit [s] Verdict
[ms/hop/ch] Hops[hop*ch]
GFSK DH5 MCH 2.879 105 302.295 0.4 Pass
m/4DQPSK | 2DH5 MCH 2.886 94 271.284 0.4 Pass
8DPSK 3DH5 MCH 2.889 101 291.789 04 Pass
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6.2 Test Graphs

Test Graphs
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7 RF Conducted Spurious Emissions

7.1 Test Result

Mode Channel Max. Level [dBc] Limit Verdict
[dBc]

LCH -41.4 -20 Pass
GFSK MCH -41.69 -20 Pass
HCH -40.56 -20 Pass
LCH -40.38 -20 Pass
m/4DQPSK MCH -40.68 -20 Pass
HCH -39.43 -20 Pass
LCH -40.91 -20 Pass
8DPSK MCH -40.43 -20 Pass
HCH -40.63 -20 Pass
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7.2 Test Graphs
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