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Appendix B

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

Product Name: Wireless Earphone
Trade Mark: OSCAL

Test Model: HiBuds 6

Environmental Conditions

Temperature: 24.9°C
Relative Humidity: 52.3%
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 32 4.95 2.56

1-DHA1 2441 31.38 5.03 2.56

1-DH1 2480 31.2 5.06 2.63

2-DH1 2402 32.01 4.95 2.56

2-DH1 2441 32.01 4.95 2.56

2-DH1 2480 32.8 4.84 25
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1.2 Test Graphs

Test Graphs
1-DH1 2402MHz

Spectrum | :%:'l

Ref Level 20.00 dBm Offset 2.76 dB & RBW 1 MHz

o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -4.41 dBm|
10 dém 9.20,00 [T
M2[1] -5.32 dBm
 xidem 1.78000 ms

]

JI
|
|
|

————————

-60d

-70 dBm

CF 2.402 GHz 10001 pts 10.0 ms/
gi\‘larker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 920.0 ps | ~4.41 dBm

(A [ 178 ms | -5.32 dém |

I M3 1 2,17 ms -4.48 dBm

aig v W
] J -

1-DH1 2441MHz

Spectrum | :%:'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] -15.45 dBm|
10 dém 940.00 ps|
M2[1] -3.86 dBm
1.80000 ms

-70 dBm

CF 2.441 GHz 10001 pts 10.0 ms/
gi\‘larker
| Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
w1 | 1 940.0 ps | -15.45 dém

(A [ 18ms | -3.86 dém |

|| M3 1 2,19 ms -15.,41 dBém

aig v W
] J -
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1-DH1 2480MHz
Spectrum | :%:‘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] ~4.08 dBm|
10d8 990.00 ps
ks M2[1] -4.06 dBm)
BEem 1.86000 ms
T
T
T
T
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
(Marker |
Type | Ref | Tre | X-value | v-value | Function | Function Result |
[ i [ 1 900.0 ps | ~4.08 dem | |
M2 | 1 1.86 ms | -4,06 dBm | |
] 1 2.24 ms -4,10 dBm |
Tr T W
L 4L ’ '
2-DH1 2402MHz
Spectrum :%:‘l
Ref Level 20.00 dBm Offset 2.76 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms « VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -3.61 dBm|
10d8 20.00 ps
ks M2[1] -3.77 dBm
dBm B80.00 ps)
™ ™ A M
-60 dem
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
(Marker |
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
[ i [ 1 20.0 ps | -3.61 deém | |
M2 | 1 880.0 ps | -3.77 dBm | | |
M2 1 1.27 ms -3.61 dBm |
Tr T W
L 4L ’ '
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2-DH1 2441MHz

Spectrum | [na
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] ~4.17 dBm
10 dém 370.00 ps)
mM2[1] -3.80 dBm
1.23000 ms
N i
CF 2.441 GHz 10001 pts 10.0 ms/
(Marker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
1 1 370.0 ps ~4.17 dBm
| m2| |1 1.23 ms | -3,80 dBm |
M3 1 1,62 ms -4,15 dém I}
- /T: 4 “
2-DH1 2480MHz
Spectrum [na
Ref Level 20.00 dBm Offset 2.91 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] “14.16 dBm
10 dém 630.00 ps)
mM2[1] -4.09 dBm
1.48000 ms

SHvn i

-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
gl\‘larker
| Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
w1 | 1 630.0 ps | “14.16 dem
(A [ 1,48 ms | -4.09 dém | .
M2 1 1.82 ms -14,32 dBm ||
Tr T W
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 -3.8 21 Pass
GFSK MCH -3.87 21 Pass
HCH -4.19 21 Pass
LCH -3.18 21 Pass
m/4DQPSK MCH -3.45 21 Pass
HCH -3.7 21 Pass
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2.2 Test Graphs

Test Graphs

Spectrum | :%-3

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -3.80 dBm)
2.402484000 GHz
10 dBm

0 dém aE-

-10 dBém /F’—\\/L\mm

GFSK/LCH

CF 2.402 GHz 10001 pts

Span 10.0 MHz
2l . WI
{ ] J wa

Spectrum | :%-3

Ref Level 20.00 dBm Offset 2.80 d& & RBW 3 MHz

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

@ 1Pk Max

M1[1] -3.87 dBm
2.441480000 GHz
10 dBm

GFSK/MCH

CF 2.441 GHz 10001 pts

Span 10.0 MHz
2l . WI
{ ] J wa
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Spectrum | n%?l

Ref Level 20.00 dBm Offset 2.81 dB & RBW 3 MHz

o ALL 30de  SWT 1.3 ys » VBW 10 MHz  Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -4.19 dBm

2.480479000 GHz
10 dBm

0 dém

-10 dBém

-20 dem
GFSK/HCH e

CF 2.48 GHz 10001 pts Span 10.0 MHz
n ) )

Spectrum | n%?l

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz

o ALL 30de  SWT 1.3 ys » VBW 10 MHz  Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -3.18 dBm
2.402482000 GHz
10 dBm
0 dém b

-10 dBém /#fﬂ_’f'_\/_"“x

-20 dam \\
m/4DQPSK/LCH %

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts Span 10.0 MHz
n ) )
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Spectrum | n%?l

Ref Level 20.00 dBm Offset 2.80 d& & RBW 3 MHz

o ALL 30de  SWT 1.3 pys » VBW 10 MHz  Mode auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] -3.45 dBm

2.441464000 GHz
10 dBm

0 dém S

e e e

-10 dBém

-20 dém
-30 dB

-50 dém

m/4DQPSK/MCH

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts

Span 10.0 MHz
L JL J

Spectrum | n%?l

Ref Level 20.00 dBm Offset 2.81 dB & RBW 3 MHz

o ALL 30de  SWT 1.3 ys » VBW 10 MHz  Mode auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] -3.70 dBm
2.479517000 GHz

-10 dBm /;F#/_J\\/\ el

m/4DQPSK/HCH i

CF 2.48 GHz 10001 pts

Span 10.0 MHz
L JL J
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3 20dB Bandwidth

3.1 Test Result

Limit
Mode Channel. 20dB Bandwidth [MHz] Verdict
[MHZz]
0.873 Not
LCH . Pass
Specified
0.883 Not
GFSK MCH . Pass
Specified
0.882 Not
HCH . Pass
Specified
1.252 Not
LCH - Pass
Specified
1.218 Not
m/4DQPSK MCH o Pass
Specified
1.195 Not
HCH . Pass
Specified
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3.2 Test Graphs

Test Graphs

o AL

Spectrum |

(=)

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

Offset 2,76 dB @ RBW 30 kHz
SWT 63.2 us » VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

0 dém

M2[1]

-6.41 dBm
2.401842220 GHz,
-26.41 dBmy;
2.401570000 GHz,

-10 dém

-20 dBém

/\/Jw

-30 dém

GFSK/LCH

-40 deém

N

sl

\\\f““'-'“’

-60 dém

’1'5‘0‘%."...%,

-70 dém

CF 2.402

GHz

10001 pts

Span 2.0 MHz

(Marker

K-value | v-value

Function

|

Function Result |

M2
M3

| Type | Ref | Tre |
I M1

l.
]'.
1

2.40184222 GHz -6.41 dBm
2.40157 GHz | -26.41 dBm
2.402443 GHz -26.45 dem

Spectr

o AL

(=)

Ref Level 20.00 d&m

30 dB

SGL Count 100,100

Offset 2,80 dB @ RBW 30 kHz
SWT 63.2 us &» VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

0 dém

M2[1]

-6.09 dBm
2.440843820 GHz
-26.03 dBm;
2.440555000 GHz,

-10 dém

-20 dBém

T

-30 dém

AW i

GFSK/MCH

-40 deém

A

N

-60 dém

— =
=

N

-70 dém

CF 2.441 GHz

10001 pts

Span 2.0 MHz

(Marker

K-value | v-value

Function

|

Function Result |

M2
M3

| Type | Ref | Tre |
I M1

l.
]'.
1

2.44084382 GHz | -6.09 dBm
2.440555 GHz | -26.03 dBm
2.441438 GHz -26.15 dem

amnn e
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GFSK/HCH

Spectrum

(=)

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

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -5.97 dBm|
2.4798438B20 GHz

0 dém il

M2[1] -25.89 dBm)
2.479556000 GHz

)

-10 dém

/ v 4

-20 dBm riceen]

A Ay

N A

A%

-30 dem
el

A

A

-60 dém

-70 dém

CF 2.48 GHz

10001 pts

Span 2.0 MHz

(Marker
Y-value

Function | Function Result |

| _Type | Ref | Trc | X-value |
w1 1 2.47934382 GHz |
M2 1] 2.479556 GHz |
M3 1 2.480438 GHz

-E5.97 dBm

-25.98 dBm

-25.89 dBm |

/4DQPSK/LCH

Spectrum

(=)

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

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -6.90 dBm|
2.401844420 GHz

0 dém

M2[1] -26.91 dBm)
2.401344000 GHz

DaE

-10 dém

[ e A

-20 dém ERT

-30 dém }f

’\

Pvi

-50 d&m

N

-60 dém

-70 dém

CF 2.402 GHz

10001 pts

Span 2.0 MHz

(Marker

X-value | v-value

Function | Function Result |

| _Type | Ref | Trc |

(I | 1 2.40184442 GHz |
2,401344 GHz |
2.402596 GHz

| | -6.90 dém
M2 [ 1

M3 1] -26.78 dem

-26.91 dBm |

, (1111
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Spectrum :%-:l
Ref Level 20.00 dém Offset 2,20 dB & RBW 30 kHz
o ALL 30 dB SWT  63.2 ps & VBW 100 kHz Mode auto FFT
SGL Count 100,100
@ 1Pk Max
mM1[1] -5.54 dBm
< 2.440842820 GHz
S L M2[1] -25.44 dBm
2.440376000 GH
0.dBm T =
o dem ,/ \/\/ﬂ\\h
20 dBm e raw _//-\VJ, f\\/\v-\;j
-30 dém / s \
m/4DQPSK/MCH e — =
PNl e 4
-60 dem
-70 dém
CF 2.441 GHz 10001 pts Span 2.0 MHz
(Marker
| _Type | Ref | Trc | X-value | v-value | __Function | Function Result |
I m1] [ 1] 2.44084282 GHz | -5.54 dém
M2 | 1] 2,440376 GHz | -25.44 dém
M3 1 2.441594 GHz -25.65 dBm
Bl
| ( ] (1] —
Spectrum :%-:l
Ref Level 20.00 dém Offset 2,21 dB & RBW 30 kHz
o ALL 30 dB SWT  63.2 ps & VBW 100 kHz Mode auto FFT
SGL Count 100,100
@ 1Pk Max
mM1[1] -5.82 dBm
< 2.479842820 GHz
S L M2[1] -25.78 dBm
2.479401000 GH
0 dem - B
o 1" i =—
o ;./JM "\f\»—‘j
-30 dBm /’“"ﬂ A\ \
m/4DQPSK/HCH e
Y \\,ﬂ\w
-60 dem
-70 dém
CF 2.48 GHz 10001 pts Span 2.0 MHz
(Marker
| _Type | Ref | Trc | X-value | v-value | __Function | Function Result |
I m1] [ 1] 2.47084282 GHz | -5.82 dém
Mz | 1| 2,479401 GHz | -25.78 dBm
M3 1 2.480596 GHz -25.85 dBm

) ainm e
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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 0.589 Pass
m/4DQPSK MCH 0.977 0.812 Pass
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4.2 Test Graphs

Test Graphs

GFSK/MCH

Spectrum |

(=)

Ref Level 20.00 dBm

o AL 30de SWT

Offset 2.0 dB & RBW

30 kHz

63,3 Us & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBém

7.17 dBm
2.44100600 GHz

M1i[1]

0 dem

mM2[1] 7.33 dBm

2.44200700 GHz/

S

Mz

b

L

-10 dBém
J

"

-20 deg
—~
=50 dm

Box

oo |

=40 dBm

-50 dBém

-60 dBm

-70 dBém

CF 2.4415 GHz

1001 pts

Span 2.0 MHz

Marker
X-value |

Y-value |

Function | Function Result |

I T!E“i Ref | Tre |
[ M1 1

| | 2.441006 GHz |
M2 1

2.442007 GHz

-7.17 dBm
-7.33 dém

~r

L J L

] Wiy we

m/4ADQPSK/MCH

Spectrum |

(=)

Ref Level 20.00 dBm

o AL 30de SWT

Offset 2.0 dB & RBW
63,3 Us & VBW 100 kHz

30 kHz

Mode Auto FFT

@ 1Pk Max

10 dBém

M1i[1] 9.78 dBm

2.44086600 GHz

0 dem

mM2[1] 5.56 dBm

2.44184300 GHz/

)rlﬁl

-10 dBém

-20 dBm

A AV VN

-30 dBm

=40 dBm

-50 dBém

-60 dBm

-70 dBém

CF 2.4415 GHz 1001 pts Span 2.0 MHz
(Marker |
Type I Ref | Tre | X-value | Y-value |  Function | Function Result |
[ M1 1 2.440866 GHz | -3.78 dBm
M2 1 2.441843 GHz -5.56 dBm
\
L )| ] (T
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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
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5.2 Test Graphs

Test Graphs

Ref Level 20.00 dBm Offset 2.80 dB & RBW 100 kHz
jo AL 30de SWT 948 ps e VBW 300 kHz Mode suto FFT
® 1Pk Max
M1[1] ] 4.13 dBm
e e
s 7.4?9‘4‘43:5;1—17
DALALARERARARIARLA LA RANARARRRRT AR AARL LA AR ANDARARRRARARR AARAR AR AR AT
L A O O EEEL PR OAL M
GFSK/Hop i
50 dBm h_..
-60 dem
-70 dBém
Start 2.4 GHz 1001 pts Stop 2.4835 GHz |
(Marker
i Type | Ref | Tre | X-value | v-value |  Function | Function Result |
I mi] | 1 2.4019205 GHz | -4,13 dBm | |
| M2 1 2.470993 GHz -5.11 dBm |
)| ] Gl wa
Ref Level 20.00 dBm Offset 2.80 dB & RBW 100 kHz
jo AL 30de SWT 948 ps e VBW 300 kHz Mode suto FFT
® 1Pk Max
M1[1] ] 9.43 dBm
AAAAMAMAA AL AL AMARS MM AR fuqﬂmf\”{
m/4DQPSK/Hop
]'Lu
-70 d
Start 2.4 GHz 1001 pts Stop 2.4835 GHz |
(Marker
i Type | Ref | Tre | X-value | v-value |  Function | Function Result |
I mi] | 1 2.4015865 GHz | -9.43 dém | |
| M2 1 2,4804105 GHz -8,54 dBm |
)| ] Gl wa
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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 2.887 112 323.344 0.4 Pass
m/4DQPSK | 2DH5 MCH 2.892 109 315.228 0.4 Pass
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6.2 Test Graphs

Test Graphs

Spectrum |

(=)

Ref Level 20.00 dBm
o ALL
SGL TRG: VID

Offset 2.30 dB & RBW 1 MHz
30 de & SWT 10 ms & VBW 3 MHz

@ 1Pk Clrw

10 dBm

Mi[1] ~9.00 dBm)

0 dém

0.000000000 s
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7 RF Conducted Spurious Emissions

7.1 Test Result

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

LCH -36.41 -20 Pass
GFSK MCH -37.64 -20 Pass
HCH -36.32 -20 Pass
LCH -37.7 -20 Pass
m/4DQPSK MCH -37.83 -20 Pass
HCH -37.08 -20 Pass
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7.2 Test Graphs
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8 Band-edge for RF Conducted Emissions

8.1 Test Result

Carrier . L.
Channe Frequenc Max Spurious Limit .
Mode Frequency . Verdict
I y Hopping Level [dBc] [dBc]
[MHz]
Off -50.79 -20 Pass
LCH 2402
On -51.31 -20 Pass
GFSK
Off -51.29 -20 Pass
HCH 2480
On -49.39 -20 Pass
Off -51.8 -20 Pass
LCH 2402
On -51.45 -20 Pass
m/4DQPSK
Off -51.51 -20 Pass
HCH 2480
On -50.79 -20 Pass
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8.2 Test Graphs
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9 Restrict-band band-edge measurements

9.1 Test Result

Test Power Duty E Limit

ol Hopping Freq. [dBm] Gain S [dBuV/m] Detector [dBuV/m] Verdict
Off 2310.0 -50.53 2 - 46.73 PEAK 74 Pass
Off 2310.0 -56.97 2 4.95 45.24 AV 54 Pass
Off 2342.352 -46.04 2 - 51.22 PEAK 74 Pass
Off 2337.744 -54.76 2 4.95 47.45 AV 54 Pass
Off 2390.0 -49.06 2 - 48.2 PEAK 74 Pass
Off 2390.0 -56.88 2 4.95 45.33 AV 54 Pass

GFSK
Off 2483.5 -49.4 2 - 47.86 PEAK 74 Pass
Off 2483.5 -56.54 2 5.06 45.78 AV 54 Pass
Off 2484.208 -47.66 2 - 49.6 PEAK 74 Pass
Off 2484.856 -55.33 2 5.06 46.99 AV 54 Pass
Off 2500.0 -50.42 2 - 46.84 PEAK 74 Pass
Off 2500.0 -56.81 2 5.06 45.51 AV 54 Pass
Off 2310.0 -49.41 2 - 47.85 PEAK 74 Pass
Off 2310.0 -56.61 2 4.95 45.6 AV 54 Pass
Off 2340.816 -46.3 2 - 50.96 PEAK 74 Pass
Off 2341.488 -54.28 2 4.95 47.93 AV 54 Pass
Off 2390.0 -49.35 2 - 47.91 PEAK 74 Pass
Off 2390.0 -56.91 2 4.95 45.3 AV 54 Pass

m/4DQPSK

Off 2483.5 -51.05 2 - 46.21 PEAK 74 Pass
Off 2483.5 -55.71 2 4.84 46.39 AV 54 Pass
Off 2499.4 -47.28 2 - 49.98 PEAK 74 Pass
Off 2495.632 -55.18 2 4.84 46.92 AV 54 Pass
Off 2500.0 -48.72 2 - 48.54 PEAK 74 Pass
Off 2500.0 -56.64 2 4.84 45.46 AV 54 Pass
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9.2 Test Graphs

Restrict-band band-edge measurements_Hopping Off  GFSK_PEAK (Low Channel)
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Restrict-band band-edge measurements_Hopping Off  GFSK_PEAK (High Channel)
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Restrict-band band-edge measurements_Hopping Off_ GFSK_Average (High Channel)
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Restrict-band band-edge measurements_Hopping Off m/4-DQPSK_PEAK (Low Channel)

Spectrum |

Ref Level 20.00 dBm

(=)

o ALL
SGL Count 100/100
@ 1Pk Max

30 de

Offset 2.76 dB & RBW 1 MHz

SWT 134 s » VBW 3 MHz Mode Auto FFT

10 dBm

M1[1]

0 dem

M2[1]

-10 dém

-3.72 dBm
2.4019240 GHz
-49.41 dBm;
2.310000f GHz

-20 dBém

-30 dBm

-40 dBm

=S TR

TAF

-60 dBém

-70 dBém

Start 2.31 GHz

Marker

1001 pts

Stop 2.406 GHz

Type | Ref | Tre |

X-value | Y-value |  Function |

M1| 1
M2 [ 1
M3 | |1
4 1

2.401924 GHz |
2,31 GHz |
2.39 GHz

2.340816 GHz

-3.72 dBm |
-49.41 dBém
-49.35 dBm
-46,31 dém

Function Result |

Restrict-band band-edge measurements_Hopping Off_11/4-DQPSK_Average (Low Channel)
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Restrict-band band-edge measurements_Hopping Off m/4-DQPSK_PEAK (High Channel)
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Restrict-band band-edge measurements_Hopping Off_11/4-DQPSK_Average (High Channel)
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