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Report No.: AIT23090508FW1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AHN6-AUBE227

Appendix A

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

Product Name: TWS Spinner Earbuds
Trade Mark: N/A

Test Model: HM-AU-BE-227

Environmental Conditions

Temperature: 25.4°C
Relative Humidity: 52.3%
ATM Pressure: 101Kpa
Test Engineer: Simba Huang
Supervised by: Seal Chen
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1 Duty Cycle

1.1 Test Result

Mode Frequency (MHz) Duty Cycle (%) 1/T (kHz)
1-DH1 2402 32.8 25
1-DH1 2441 32.81 2.5
1-DH1 2480 32.81 2.5
2-DH1 2402 32.8 2.5
2-DH1 2441 32.8 2.5
2-DH1 2480 32.81 2.5
3-DH1 2402 33.6 2.44
3-DH1 2441 33.6 2.44
3-DHA1 2480 33.6 2.44
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1.2 Test Graphs

Test Graphs

1-DH1 2402MHz

&

( J{

Spectrum |
Ref Level 20.00 dém Offset 2.76 dB & RBW 1 MHz
f ALt 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Cirw
M1[1] 3.24 dBm|
- 680.00 ps)
10, dBm m2[1] -18.48 dBmj
r saaonas|
T
i3
-60 dBm
-70 dém
CF 2.402 GHz 10001 pts 10.0 ms/ |
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
[ M1 1] 6680.0 ps | 3.24 dBm |
M2/ 1] 1.53 ms | -18.48 dBm |
M3 1 1.92 ms 3.23 dBm
' Ty

1-DH1 2441MHz

Spectrum |

&

Ref Level 20.00 dém

Offset 2.80 dB & RBW 1 MHz

f ALt 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Cirw
M1[1] 1.66 dBm|
- 400.00 ps|
1;2 i M2[11] -11.34 dBm|
1 1 Ty 3

( J{

-70 dBrr
CF 2.441 GHz 10001 pts 10.0 ms/ |
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
T w1 400.0 ps | 1.66 dbm |
M2 1 1.25ms | -11.34 dBm |
M3 1 1.65 ms 1.67 dBm
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1-DH1 2480MHz

&

Spectrum |
Ref Level 20.00 dém Offset 2.81 dB & RBW 1 MHz
f ALt 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Cirw
M1[1] -1.62 dBm)|
390.00 ps|
0.dem m2[1] -11.44 dBm|
ﬂ‘.}:‘ 1.24000 ms|

( J{

-60 dBm
-70 dém
CF 2.48 GHz 10001 pts 10.0 ms/ |
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
ML | 1 390.0 ps | -1.62 dbm |
M2 1 1.24ms | -11.44 dBm |
M3 1 1.64 ms -1.61 dBm
4

2-DH1 2402MHz

Spectrum |

&

Ref Level 20.00 dém

Offset 2.76 dB & RBW 1 MHz

f ALt 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Cirw
M1[1] 1.80 dBm|
480.00 ps|
-3.24 dBmj
1l 09 1|

A

( J{

-70 dém
CF 2.402 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
ML | 1 480.0 ps | 1.80 dBm |
M2 1 1.33ms | -3.24 dBm |
M3 1 1.73 ms 1.81 dBm
4
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2-DH1 2441MHz

&

( J{

Spectrum |
Ref Level 20.00 dém Offset 2.80 dB & RBW 1 MHz
f ALt 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Cirw
M1[1] 0.26 dBm|
- 670.00 ps|
10;cBm M2[11] -6.41 dBm|
ikl N |
N
T
-60 dBm
-70 dém
CF 2.441 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
ML 1] 670.0 ps | 0.26 dBm |
Mz | 1] 1.52 ms | -6.41 dBm |
M3 1 1.92 ms 0.27 dBm
' T

2-DH1 2480MHz

Spectrum |

&

Ref Level 20.00 dém

Offset 2.81 dB & RBW 1 MHz

f ALt 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Cirw
M1[1] -1.61 dBm)|
- 50.00 ps|
10,cBm M2[11] -9.78 dBm|
HER 900.00 s

( J{

-60 dBm

-70 dém

CF 2.48 GHz 10001 pts 10.0 ms/

Marker

Type | Ref | Trc | X-value |  Y-value | Function | Function Result |

ML | 1 0.0 ps | ~1.61 dbm |
M2 1 900.0 ps | -9.78 dBm |
M3 1 1.2 ms -1.65 dBm
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3-DH1 2402MHz

Spectrum |

&

Ref Level 20.00 dém Offset 2.76 dB & RBW 1 MHz

o att 0 dE @ SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Cirw
M1[1] -3.16 dBm)|
- B850.00 ps|
10,cBm M2[11 -3.96 dBm|
T A
60 d
-70d
CF 2.402 GHz 10001 pts 10.0 ms/ |
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
ML 1] 850.0 ps | -3.16 dBm |
| mz| 1] 1.69 ms | -3.96 dBm | |
M3 1 2.1ms -3.21 dBm

J{

3-DH1 2441MHz

J{

Spectrum | né':l
Ref Level 20.00 dém Offset 2.80 dB & RBW 1 MHz
f ALt 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Cirw
M1[1] 0.53 dBm
- 1.11000 ms|
:‘3;'_:"'” M2[11] -10.97 dBm|
el 4 4 [, \H
-60 dBm |
-70 dém
CF 2.441 GHz 10001 pts 10.0 ms/ |
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
ML 1] 1.11ms | 0.53 dBm |
| mz| 1] 1.95 ms | -10.97 dBm | |
M3 1 2,36 ms 0.53 dBm
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3-DH1 2480MHz

Spectrum |

&

Ref Level 20.00 dém Offset 2.81 dB & RBW 1 MHz
o Att 30dB @ SWT 100 ms @ VBW 3 MHz
SGL
@ 1Pk Cirw |
M1[1] -1.37 dBm
" 550.00 ps|
10,cBm M2[11] -10.20 dBm|
3 1,99000 m

( J{

-70 dBrr
CF 2.48 GHz 10001 pts 10.0 ms/ |
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
M1 | 1| 550.0 ps | ~1.37 dbm | |
M2 1 139 ms | -10.20 dBm | |
M3 1 1.8 ms -1.37 dBm
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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 3.41 21 Pass
GFSK MCH 1.87 21 Pass
HCH -0.03 21 Pass
LCH 3.33 21 Pass
m/4DQPSK MCH 2.3 21 Pass
HCH 0.22 21 Pass
LCH 3.49 21 Pass
8DPSK MCH 2.09 21 Pass
HCH 0.17 21 Pass

Page 9 of 61




7\

Report No.: AIT23090508FW1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AHN6-AUBE227

2.2 Test Graphs

Test Graphs

Spectrum | |n§r'.

Ref Level 20.00 dém Offset 2.76 dé & RBW 3 MHz

b Att 30 dB SWT 1.3 ps @ VBW 10 MHz Mode Auto FFT
SGL Count 100,100
@ 1Pk Max
M1[1] 3.41 dBm
2.402481000 GHz,
10 dBm »
0dem a3

-10 dm / \
20 dém \
GFSK/LCH ){( \

-40 dém

<50 dém

-60 dBm

-70 dém

CF 2.402 GHz 10001 pts

Span 10.0 MHz
- -
L JU J QT o8

Spectrum | |n§r'.

Ref Level 20.00 dém Offset 2.80 dé & RBW 3 MHz

b Att 30 dB SWT 1.3ps @ VBW 10 MHz Mode auto FFT
SGL Count 100,100
@ 1Pk Max
™M1[1] 1.87 dBm|
2.441481000 GHz,
10 dBm
0.dem < s

-10 dBm \\\ \
-20 dém

GFSK/MCH /
-3prdem

-40 dém

<50 dém

-60 dBm

-70 dém

CF 2.441 GHz 10001 pts

Span 10.0 MHz
- -
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Spectrum |

o
v

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

Offset 2.81 dB » RBW
BWT

1.3 pys @ VBW 10 MHz

3 MHz
Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -0.03 dBm|

2.480481000 GHz

0 dém

-10 dém

-20 dém

GFSK/HCH

-30, .,/
/“

-40 dem

<50 dém

-60 dBm

-70 dém

CF 2.48 GHz

10001 pts

L J L

Span 10.0 MHz
1
J QT o8

Spectrum |

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

Offset 2.76 dB » RBW
SWT

1.3 pys @ VBW 10 MHz

3 MHz
Mode Auto FFT

@ 1Pk Max

10 dBm

mM1[1] 3.33 dBm

2.402481000 GHz

0 dém

-10 dém

TS

m/4DQPSK/LCH

-20 dém

o

-40 dem

<50 dém

-60 dBm

-70 dém

CF 2.402 GHz

10001 pts

Al

L J L

Span 10.0 MHz
1
J QT o8
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Spectrum | né:r'

Ref Level 20.00 dém Offset 2.80 dé & RBW 3 MHz

o Att 30de SWT 1.3ps @ VBW 10 MHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
M1[1] 2.30 dBm
2.441483000 GHz
10 dBm
0 dém e

-10 dém

R

-20 dém

T/ADQPSK/MCH N
-40 dem
-50 dBm
-60 dBm
-70 dém
CF 2.441 GHz 10001 pts Span 10.0 MHz
X ) W e
Spectrum | né:".
Ref Level 20.00 dém Offset 2.51 dB & RBW 3 MHz
o ALt 30dE SWT  1.3ps @ VBW 10 MHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
M1[1] 0.22 dBm
2.479517000 GHz
10 dBm
M1
0dem —'—\ ——
-10 dBm
-20 dBm \\
m/4DQPSK/HCH

L N

-40 dem

-50 dBm

-60 dBm

-70 dém

CF 2.48 GHz 10001 pts Span 10.0 MHz i
| )| J GITHIID e
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Spectrum |

o
v

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

Offset 2.76 dB » RBW
SWT

3 MHz
1.3 pys & VBW 10 MHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] 3.49 dBm

2.401631040 GHz

M1

0 dém

\

-10 dB
E

-20 dém

8DPSKI/LCH

-30 dém

-40 dem

<50 dém

-60 dBm

-70 dém

CF 2.402 GHz

10001 pts

Al

L J L

Span 7.5 MHz
1
J T o8

Spectrum |

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

Offset 2.80 d& & RBW
BWT

3 MHz
1.3 pys & VBW 10 MHz

Mode Auto FFT

@ 1Pk Max

10 dBm

mM1[1] 2.09 dBm)

2.440637790 GHz

0 dém

-10 dém

-20 dém

8DPSK/MCH

-30 dém

-40 dem

<50 dém

-60 dBm

-70 dém

CF 2.441 GHz

10001 pts

Al

L J L

Span 7.5 MHz
1
J T o8
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8DPSK/HCH

Spectrum |

Ref Level 20.00 dém

(=]

| ALt 30 dB SWT
SGL Count 100/100
@ 1Pk Max

Offset 2.81 dB & RBW 3 MHz
1.3 pys & VBW 10 MHz

Mode Auto FFT

10 dBm

M1[1]

0.17 dBm
2.479525000 GHz

0 dém

=

-10 dém

-20 der

AN

-40 dem

<50 dém

-60 dBm

-70 dém

CF 2.48 GHz

10001 pts

N

J L

Span 10.0 MHz
N
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3 20dB Bandwidth

3.1 Test Result

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

LCH 0.849 Not Specified Pass

GFSK MCH 0.856 Not Specified Pass
HCH 0.852 Not Specified Pass

LCH 1.192 Not Specified Pass

m/4DQPSK MCH 1.245 Not Specified Pass
HCH 1.22 Not Specified Pass

LCH 1.208 Not Specified Pass

8DPSK MCH 1.199 Not Specified Pass
HCH 1.215 Not Specified Pass
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3.2 Test Graphs

Test Graphs

Spectrum | né?

Ref Level 20.00 dém Offset 2.76 dB & RBW 30 kHz

o Att 30dB  SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

Mi[1] 0.27 dBm
10 dem 2.401845220 GHz
M1 mM2[1] -19.74 dBm)|
ode y 2.401578000 GHz

%
V\r“ﬁ*

-10 dBm A

-20 dBm

-30 dBm

GFSK/LCH

-40 dBm \’\’\
50de \\V\/v-‘

-60 dBm

-70 dém

CF 2.402 GHz 10001 pts Span 2.0 MHz

Marker

Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
M1 | 1| 2.40184522 GHz | 0.27 dBm |
M2 1 2.401578 GHz | -19.74 dBm |
M3 1 2.402427 GHz -19.58 dBm

L )i J T —

Spectrum | né?

Ref Level 20.00 dém Offset 2.80 dB & RBW 30 kHz

o Att 30dB  SWT 63.2 pus @ VBW 100 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
Mi[1] -0.80 dBm)|
10 dém 2.441001800 GHz
M2[1] -20.84 dBm|
0 dem itEy 2.440582000 GHz

-10 dBm /V\'v/
-20 dBm ME/\/\h '\/\\f\"".:’
-30 dBm "‘/_VJ, \/\\"'

GFSK/MCH e | ey

O I N

e
-60 dBm
-70 dém
CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
M1 | 1| 2.4410018 GHz | ~0.80 dbm |
M2 1 2.440582 GHz | -20.84 dBm |
M3 1 2.441439 GHz -20.83 dBm

L )i J T —
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GFSK/HCH

o Att

Spectrum |

&

Ref Level 20.00 dém

30 dB

SGL Count 100/100

Offset 2.81 dB & RBW 30 kHz
SWT 63.2 ys @ VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dém

Mi[1] -2.59 dBm|

2.479844020 GHz

0 dem

M2[1] -22.50 dBm|

2.479559000 GHz

-10 dBm

N

-20 dBm

-V\/\ sha

-30 dBm

-40 dBm

N

i

-60 dBm

-70 dém

CF 2.48

GHz

10001 pts

Span 2.0 MHz

Marker

M2/
M3

Type | Ref | Trc |
M1 nl

X-value | y-value |

Function | Function Result |

1
1

2.47984402 GHz |
2.479559 GHz |
2.480411 GHz

-2.59 dBm |
-22.50 dBm |
-22.51 dBm

J{

/4DQPSK/LCH

o Att

Spectrum |

&

Ref Level 20.00 dém

30 dB

SGL Count 100/100

Offset 2.76 dB & RBW 30 kHz
SWT 63.2 ys @ VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dém

Mi[1] 0.79 dBm

2.401844220 GHz

0 dem

M1

M2[1] -19.21 dBm|

2.401383000 GHz

-10 dBm

PEAZYA

v/“"'\ O

-20 dBm

"E/\f, \

V“\\?

-30 dBm

~

&

-50 dBm

or

-60 dBm

-70 dém

CF 2.402

GHz

10001 pts

Span 2.0 MHz

Marker

M2/
M3

Type | Ref | Trc |
M1 1|

X-value | y-value |

Function | Function Result |

1 !
1

2.40184422 GHz |

0.79 dBm |
-19.21 dBm |
-19.06 dBm

2.401383 GHz |
2.402575 GHz

J{

J i e
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Spectrum |

&

Ref Level 20.00 dém Offset 2.80 dB & RBW 30 kHz

o Att 30dB SWT 63.2 s @ VBW 100 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
Mi[1] -1.04 dBm|
10 dBm 2.440842820 GHz
M2[1] -21.02 dBm|
0 dem fod 2.440378000 GHz

AN

-10 dBm =

M2
-20 dBm

'/"V“’\; Pa

-30 dBm /J

TM/4DQPSK/MCH o / \
"2V \v’\—-\/\—/
-SOBm
-60 dBm
-70 dém
CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
M1 1 2.44084282 GHz | -1.04 dBm |
M2 | 1] 2.440378 GHz | -21.02 dém |
M3 1 2.441623 GHz -21.04 dBm
Spectrum | né?
Ref Level 20.00 dém Offset 2.81 dB & RBW 30 kHz
e Att 30de SWT 63.2ps @ VBW 100 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
Mi[1] -2.63 dBm)|
- 2.479844020 GHz
106 m2[1] -22.55 dBm)|
0 dBm M1 2.479382000 GHz|
-10 dBm Jf\‘- W ’,\/\/ =
Pl
o /_Iﬁ/ /v-'\_ \—\\,-'\.\V 3
-30 dBm L\
TM/4ADQPSK/HCH i / \

]

250 em e -3
-60 dBm
-70 dém
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
M1 | 1| 2.47984402 GHz | ~2.63 dbm |
M2 1 2.479382 GHz | -22.55 dBm |
M3 1 2.480602 GHz -22.65 dBm

( J{

J i e
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8DPSKI/LCH

Spectrum |

&

Ref Level 20.00 dém
e Att 30 dB
SGL Count 100/100

Offset 2.76 dB & RBW 30 kHz
SWT 63.2 ys @ VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dém

Mi[1]

0 dem

M1

M2[1]

1.26 dBm
2.401844220 GHz
-18.80 dBm|
2.401410000 GHz

-10 dBm

AR

-20 dBm

-30 dBm

dém

-50 dBm

-60 dBm

-70 dém
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4 Carrier Frequency Separation

4.1 Test Result

Carrier Frequency L. .
Mode Channel. . Limit [MHz] Verdict
Separation [MHz]
GFSK MCH 1.001 0.571 Pass
m/4DQPSK MCH 1.003 0.83 Pass
8DPSK MCH 1 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

Test Graphs
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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 2.891 111 320.901 0.4 Pass
m/4DQPSK | 2DH5 MCH 29 104 301.6 04 Pass
8DPSK 3DH5 MCH 2.902 104 301.808 04 Pass
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6.2 Test Graphs

Test Graphs
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8DPSK _3DH5/MCH
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7 RF Conducted Spurious Emissions

7.1 Test Result

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

LCH -43.26 -20 Pass
GFSK MCH -42.39 -20 Pass
HCH -40.93 -20 Pass
LCH -44.21 -20 Pass
m/4DQPSK MCH -43.01 -20 Pass
HCH -40.97 -20 Pass
LCH -44.42 -20 Pass
8DPSK MCH -41.36 -20 Pass
HCH -40.92 -20 Pass
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7.2 Test Graphs
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GFSK_MCH_Graphs
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GFSK_HCH_Graphs
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m/4DQPSK_MCH_Graphs
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