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Appendix A

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

Product Name: True Wireless Earbuds
Trade Mark: N/A
Test Model: N9i

Environmental Conditions

Temperature: 25.6°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

1-DH1 2402 33.6 4.74 2.44
1-DH1 2441 32.87 4.83 25
1-DH1 2480 33.6 4.74 2.44
2-DH1 2402 34.41 4.63 2.38
2-DH1 2441 34.4 4.63 2.38
2-DH1 2480 34.4 4.63 2.38
3-DH1 2402 34.4 4.63 2.38
3-DH1 2441 34.41 4.63 2.38
3-DH1 2480 344 4.63 2.38
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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 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] T15.07 dBm
760.00 ps)
10idBm m2[1] -7.57 dBm
0.dem 1.60000 ms
. 1 :
-60 dem
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
_Marker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
Mi | 1 760.0 ps ~15.07 dem
mz| 1 16ms | -7.57 dém
M3 1 2,01 ms -14,92 dBm
Rl 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] "3.03 dBm
150.00 ps
10idBm m2[1] -3.86 dBm
1.00000 ms)
Em
il n " -
-60 dém
-70 dBm
CF 2.441 GHz 10001 pts 10.0 ms/
_Marker ]
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |
w1 | 1 150.0 ps ~3.93 dém
mz| 1 10ms | -3.86 dém
M3 1 1.4 ms -3.93 dBm
L WS 4 '
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1-DH1 2480MHz

Spectrum |

&)

Ref Level 20.00 dBm Offset 2.81 dB @ RBW 1 MHz

o Att 30de @ SWT 100 ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] ~4.01dBm
B90.00 ps|
10:dem: m2[1] -14.80 dBm
1.73000 ms)

-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 890.0 ps ~4.01 dem
I mz| 1 1.73ms | -14,80 dBm
| M3 1 2,14 ms -3,95 dBm
-Tr i m
L WS 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] ~6.83 dBm)
10.00 ps)
10:dem: m2[1] -15.44 dBm
840.00
I.Q_{dam Ps
s | n a n " n n
i
i
i
i
-60 dém
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |
w1 | 1 10.0 ps ~6.83 dem
I mz| 1 840.0 ps | -15.44 dBm
| M3 1 1.26 ms -6,79 dBm
) J GILINED &8
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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] ~6.03 dBm)
B60.00 ps)
10:dem: m2[1] -11.06 dBm
fdem 1.69000 ms
(il il f ] W h i
I Il I Il Il il i I Il |
AR TR AL R ANER AR AR
OO D DO NN SRR
-60 dém
-70 dBm
CF 2.441 GHz 10001 pts 10.0 ms/
(Marker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 860.0 ps ~6.03 dem
I mz| 1 1,69 ms | -11.06 dBm
| M3 1 2,11 ms -6.02 dém
-Tr i m
L WS 4 '
2-DH1 2480MHz
Spectrum ||:%:|

Ref Level 20.00 dBm

Offset 2.81 dB @ RBW 1 MHz

o Att 30de @ SWT 100 ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] ~5.80 dBm
500.00 ps|
10:dem: m2[1] -11.34 dBm
1.33000 ms)
i f h i I\

AR iy

CF 2.48 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |
w1 | 1 500.0 ps ~5.89 dBm
I mz| 1 1.33ms | -11,34 dBm
| M3 1 1,75 ms -5.91 dBm

-Tr i m
L WS 4 '
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3-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] ~6.10 dBm)
630.00 ps)
10:dem: m2[1] -10.38 dBm
1.46000 ms
i gBm
A f A f " A A
-60 dém
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
™ w1 1 630.0 ps ~6.10 dem
I mz| 1 1,46 ms | -19,38 dBm
| M3 1 1.82 ms -6,11 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] ~5.35 dBm)
390.00 ps)
10k M2[1] -6.56 dBm
1.22000 ms
L]

| i i

CF 2.441 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |
w1 | 1 390.0 ps ~5.35 dBm
I mz| 1 1.22ms | -6.56 dém
| M3 1 1.64 ms -5.32 dBm

X ' L
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3-DH1 2480MHz

Spectrum | ||:%:|

Ref Level 20.00 dBm Offset 2.81 dB @ RBW 1 MHz

e ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -15.15 dBm|
1.12000 ms)
i M2[1] -3.74 dBm
ldBm 1.95000 ms

A 4 A 4 i A i A

LU AL R U L LU

-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
_Marker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
Mi | 1 1.12 ms -15.15 dem
mz| 1 1,95 ms | -3.74 dém
M3 1 2,37 ms -15.06 dBm
T

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 -4.5 21 Pass
GFSK MCH -3.7 21 Pass
HCH -3.55 21 Pass
LCH -4.58 21 Pass
m/4DQPSK MCH -3.2 21 Pass
HCH -3.51 21 Pass
LCH -4.34 21 Pass
8DPSK MCH -3.66 21 Pass
HCH -3.3 21 Pass
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2.2 Test Graphs

Test Graphs

Spectrum | |I:%:I|

Ref Level 20.00 dém Offset 2.76 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -4.50 dBm
2.402480000 GHz
10 dBm

0 dém

-10 dBm | ]

-20 dem
?ﬂmp“
“40 deém

-50 dém

GFSKILCH J

-60 dBm

-70 dém

CF 2.402 GHz 10001 pts

Span 10.0 MHz
B ]

Spectrum | |I:%:I|

Ref Level 20.00 dém Offset 2.20 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -3.70 dBm
2.441479000 GHz
10 dem

0 dém P

-10 dBém /’—H—F/—\/!\_‘_\\x

-20 dem

GFSK/MCH . o

Pl

Bm

-50 dém

-60 dBm

-70 dém

CF 2.441 GHz 10001 pts

Span 10.0 MHz
B ]
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Spectrum | |I:%:I|
Ref Level 20.00 dém Offset 2.21 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -3.55 dBm|

2.479517000 GHz
10 dBm

0 dém i

-10 dBém /J'—H_FF/_X\/_\‘__‘_\M

-20 deém

GFSK/HCH ]

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.48 GHz 10001 pts

Sﬁan 10.0 MHz
mn ]
L 4 s u

Spectrum | |I:%:I|
Ref Level 20.00 dém Offset 2.76 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -4.58 dBm

2.401517000 GHz
10 dBm

0 dém

M1

-10 dm ] E—

-20 deém
y
40 dBm

-50 dém

m/4DQPSK/LCH

-60 dBm

-70 dém

CF 2.402 GHz 10001 pts

Sﬁan 10.0 MHz
— ]
L 4 s u
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Spectrum | |I:%:I|

Ref Level 20.00 dém Offset 2.20 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -3.20 dBm|

2.440521000 GHz
10 dBm

0 dém L

-10 dBém

-20 dem
-30 der [,

-40 dBém

m/4DQPSK/MCH

-50 dém

-60 dBm

-70 dém

CF 2.441 GHz 10001 pts

Span 10.0 MHz
mn ]
{ J QI &

Spectrum | |I:%:I|

Ref Level 20.00 dém Offset 2.21 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -3.51 dBm

2.480479000 GHz
10 dBm

0 dém P

-10 dBém

-20 deém

m/4DQPSK/HCH /E/
-30 ul

-40 deém

-50 dém

-60 dBm

-70 dém

CF 2.48 GHz 10001 pts

Span 10.0 MHz
mn ]
{ J QI &
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Spectrum | |I:%:I|

Ref Level 20.00 dém Offset 2.76 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -4.34 dBm|

2.402472000 GHz
10 dBm

0 dém

-10 dm | E—

-20 deém

8DPSKI/LCH

-30 dirh

-40 dém

-50 dém

-60 dBm

-70 dém

CF 2.402 GHz 10001 pts

Span 10.0 MHz
mn ]
{ J QI &

Spectrum | |I:%:I|

Ref Level 20.00 dém Offset 2.20 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -3.66 dBm

2.440525000 GHz
10 dBm

0 dém

-10 dBém f’ffj\\/_‘_‘x‘hh\‘\

i

-20 deém
75"3;
~40 deém

-50 dém

8DPSK/MCH

-60 dBm

-70 dém

CF 2.441 GHz 10001 pts

Span 10.0 MHz
mn ]
{ J QI &
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8DPSK/HCH

Spectrum

&)

SGL Count 100,100

Ref Level 20.00 dém Offset 2.21 dB & RBW 3 MHz
o AL 30 dB SWT 1.3 ps & VBW 10 MHz

Mode Auto FFT

@ 1Pk Max

M1[1]

-3.30 dBm
2.480473000 GHz

10 dBm

0 dém

Al

/—'\

-10 dBém

-20 deém

-30 d"-../

-40 dém

-50 dém

-60 dBm

-70 dém

CF 2.48 GHz

10001 pts

il

Span 10.0 MHz
]
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3 20dB Bandwidth

3.1 Test Result

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

LCH 0.922 Not Specified Pass

GFSK MCH 0.928 Not Specified Pass
HCH 0.896 Not Specified Pass

LCH 1.192 Not Specified Pass

m/4DQPSK MCH 1.245 Not Specified Pass
HCH 1.208 Not Specified Pass

LCH 1.187 Not Specified Pass

8DPSK MCH 1.191 Not Specified Pass
HCH 1.191 Not Specified Pass
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3.2 Test Graphs

Test Graphs

GFSK/LCH

Spectrum |

&)

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

SWT

Offset 2.76 dé & RBW
63.2 uys & VBW 100 kHz

30 kHz
Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -7.13 dBm|

2.401811620 GHz

0 dém

M2[1] -27.04 dBm|

2.401526000 GHz

-10 dém

-20 dém

\f\\/\

-30 dém

M3

-
o]

-40 dBém

J

M

~

-60 dém

N

-70 dém

CF 2.402 GHz

10001 pts Span 2.0 MHz

Marker

Type | Ref | Tre | ¥-value

Y-value | _Function | Function Result

M1 1
M2 1]
M3 1

2.40181162 GHz

2,402448 GHz

2.401526 GHz |

-7.13 dém
-27.04 dém
-27.15 dém

GFSK/MCH

Spectru |

&)

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

SWT

Offset 2.20 dé & RBW
63.2 us & VBW 100 kHz

30 kHz
Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -6.33 dBm|

2.440811020 GHz

0 dém

M2[1] -26.37 dBm|

2.440527000 GHz

-10 dém

al !

P

-20 dém

\-\\v\f\

-30 dém

s

-40 dBém

L/

E: m

b |

-60 dém

\

-70 dém

CF 2.441 GHz

10001 pts Span 2.0 MHz

Marker

Type | Ref | Tre | ¥-value

Y-value | _Function | Function Result

M1 1
M2 1]
M3 1

2.44081102 GHz

2,441455 GHz

2.440527 GHz |

-6.33 dBm
-26.37 dBm
-26,35 dBm
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Spe n

&)

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] ~6.25 dBm)
10 dB 2.479978800 GHz
2 M2[1] -26.25 dBm
2.479557000 GH
al 5! :
-10 dBm /\’J/’\\rv" _/'/K L=
-20 dém /\_Iy:/\{ ==
-30 dBm 7 \N
GFSK/HCH AN .
sq.dam L 8| o
: {7
-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) 2.4799788 GHz -6.25 dBm
M2 1| 2.479557 GHz | -26.25 dBm
M3 1 2,480453 GHz -26.19 dBm
-r W
. 4 + u
Spectrum |I:%:l|
Ref Level 20.00 deém Offset 2.76 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] ~5.99 dBm|
- 2.401980200 GHz
10 dBm M2[1] -25.95 dBm
2.401358000 GH
o dem - -
-10 dBm "\/\/\/A\vﬁ/{\
LAt
20 dBm —t— M \\N'x\“(ﬂ
-30 dBm /’J/ \
m/4DQPSK/LCH i / \«
S0 dém-ipre A
-60 dBm
-70 dém
CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | v-value | Function | Function Result |
'_ M1 1) 2.4019802 GHz -E.99 dBm
M2 1| 2.401358 GHz | -25.95 dBm
M3 1 2,402549 GHz -25.91 dBm
B

11—
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Spectrum |I:%:l|
Ref Level 20.00 d&ém Offset 2,20 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] -5.87 dBm|
- 2.440983600 GHz
10 dBm M2[1] -25.86 dBm
0 dBm 2.440351000 GHz
-10 dBm ﬂ\hJ w/‘ ~7 v-\_\
-20 dbm rl}-_,»vm' \/\\J‘
-30 dBm / \-\\
m/4DQPSK/MCH i // \\
e Bm v‘P \,\/ "
-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) 2.4409836 GHz -E.87 dBm
M2 1| 2.440351 GHz | -25.86 dBm
M3 1 2.,441596 GHz -25.89 dBm
-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] -4.81 dBm|
10 dB 2.479979800 GHz
2 M2[1] -24.,78 dBm
0 dBm " 2.479356000 GHz
-10 dBm {v\/,\\/\jﬁ v v \
_20 dBm l}/-\{m J NW\/\'\V\.\
-30 dBm / \
m/4DQPSK/HCH i
g ABm "‘/ \’\w \\/ <
-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.,4799798 GHz -4.81 dBm
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4 Carrier Frequency Separation

4.1 Test Result

Carrier Frequency L. .
Mode Channel. . Limit [MHz] Verdict
Separation [MHz]
GFSK MCH 1.002 0.619 Pass
m/4DQPSK MCH 1 0.83 Pass
8DPSK MCH 1 0.794 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 2.907 101 293.607 0.4 Pass
m/4DQPSK | 2DH5 MCH 2.912 101 294 112 0.4 Pass
8DPSK 3DH5 MCH 2.915 94 274.01 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 -27.22 -20 Pass
GFSK MCH -26.5 -20 Pass
HCH -27.33 -20 Pass
LCH -25.23 -20 Pass
m/4DQPSK MCH -25.44 -20 Pass
HCH -31.89 -20 Pass
LCH -30.41 -20 Pass
8DPSK MCH -29.19 -20 Pass
HCH -29.25 -20 Pass
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7.2 Test Graphs
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