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Appendix A

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 32.01 4.95 2.56
1-DH1 2441 31.2 5.06 2.63
1-DH1 2480 32.01 4.95 2.56
2-DH1 2402 32 4.95 2.56
2-DH1 2441 32.8 4.84 2.5
2-DH1 2480 32 4.95 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

o Att 30de @ SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] 0.02 dBm)
10 dem ikl o
. m2[1] -6.35 dBm
| B 350.00 s,

Wl UL

CF 2.402 GHz

L s L

10001 pts 10.0 ms/
gi\‘larker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 90.0 ps | 0.02 dém

M2/ [ 950.0 ps | -6.35 dém | | |
M2 1 1.24 ms -0,00 dém ||
L 4L ’ *
1-DH1 2441MHz
Spectrum ||:|§:El|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms w VBW 3 MHz
SGL
@ 1Pk Clrw
M1i[1] 0.10 dBm
10 de 740.00 ps
bt M2[1] -0.21 dBm)
i 1.61000 ms
0
0
0
-60 dém
-70 dBm
CF 2.441 GHz 10001 pts 10.0 ms/
gi\‘larker
| Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
w1 | 1 740.0 ps | ~0.10 dBm
M2/ [ 1.61ms | -0.21 dém | | |
M2 1 1,92 ms -0,10 dém ||
Tr T W
J X
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1-DH1 2480MHz

Spectrum | ||:|§:E||
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] ~6.84 dBm|
10d8 30.00 ps
ks M2[1] -1.28 dBm)
12 890.00 ps
y
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
(Marker |
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
[ i [ 1 30.0 ps | -6.84 dBm | |
M2 | =1 A90.0 ps | -1.28 dBm | | |
] 1 1.28 ms -6.82 dBm |
Tr T W
L 4L ’ '

2-DH1 2402MHz

Spectrum ||:|§:E||
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] D.26 dBm
10d8 780.00 ps
m“"’“' M2[1] 0.30 dBm
4000 r
-60 dém
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
(Marker |
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
[ i [ 1 780.0 ps | 0.26 dém | |
M2 | =1 1.64 ms | 0.30 dBm | | |
M2 1 2,02 ms 0,26 dBm |
Tr T W
L 4L ’ '
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2-DH1 2441MHz

Spectrum | [@]
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] -2.20 dBm
10 dém 520.00 ps)
M2[1] -2.43 dBm
1.37000 ms

it UL UL

L 4L

CF 2.441 GHz 10001 pts 10.0 ms/
gi\‘larker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 520.0 ps | ~2.20 dém

M2/ [ 137 ms | -2.43 dém | |
M2 1 1,77 ms -2.20 dém ||
L 4L ’ *
2-DH1 2480MHz
Spectrum ||:|§:El|
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
M1i[1] 71.50 dBm)
104 1.14000 ms
it M2[1] -1.17 dBm|
B 2.00000 ms
Il 7 7 T

IDE |

i

410l e
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/

gi\‘larker

| Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
w1 | 1 114 ms | ~1.50 dBm

M2/ [ 2.0ms | -1.17 dém | |

M2 1 2,39 ms -1,56 dBm ||

Tr T W
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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 0.35 21 Pass
GFSK MCH -0.17 21 Pass
HCH -1.24 21 Pass
LCH 0.9 21 Pass
m/4DQPSK MCH 0.52 21 Pass
HCH -0.93 21 Pass
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2.2 Test Graphs

Test Graphs

GFSK/LCH

Spectrum |

(=]

Ref Level 20.00 dBm
o ALL 30 d&
SGL Count 100/100

Offset 2.76 dB & RBW 3 MHz
SWT 1.3 ys w» VBW 10 MHz Mode auto FFT

@ 1Pk Max

10 dBm

M1[1]

2.401

0.35 dBm
518000 GHz

0 dém

M1

-10 dBém

-20 dém

™~

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz

10001 pts

"

L JL

Span 10.0 MHz
-

GFSK/MCH

Spectrum |

(=]

Ref Level 20.00 dBm
o ALL 30 d&
SGL Count 100/100

Offset 2.90 dB & RBW 3 MHz
SWT 1.3 ys w» VBW 10 MHz Mode auto FFT

@ 1Pk Max

10 dBm

M1[1]

2.441479000 GHz

-0.17 dBm

0 dém

-10 dBém

-20 dém

™.

CF 2.441 GHz

10001 pts

"

JL

Span 10.0 MHz
-
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Spectrum | ||:%3|

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] -1.24 dBm|
2.480480000 GHz
10 dBm

M1

—T N

0 dém

-10 dBém

-20 dam

GFSK/HCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts Span 10.0 MHz
n ) )

Spectrum | ||:%3|

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] 0.90 dBm
2.402483000 GHz
10 dBm

0 dém .

-10 dBém

-20 dam

m/4DQPSK/LCH

-38°dBm

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts Span 10.0 MHz
n ) )
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Spectrum | ||:%3|

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] 0.52 dBm

2.440518000 GHz
10 dBm

M1
0 dém .

-10 dBém

-20 dam

T/4DQPSK/MCH \

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts

Span 10.0 MHz
L JL J

Spectrum | ||:%3|

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] -0.93 dBm
2.479516000 GHz
10 dBm
M1
0 dém ==

—T N T
-10 dem
20 dem \

T/4DQPSK/HCH Wd 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]
0.841 Not
LCH . Pass
Specified
0.847 Not
GFSK MCH . Pass
Specified
0.819 Not
HCH . Pass
Specified
1.24 Not
LCH - Pass
Specified
1.238 Not
m/4DQPSK MCH o Pass
Specified
1.197 Not
HCH - Pass
Specified
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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

Offset 2.76 dé & RBW
SWT

30 kHz
63.2 us & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -1.30 dBm|

2.401854010 GHz

M1
0 dém

M2[1] -21.28 dBm)

2.401577000 GHz

-10 dém

[ty

-20 dBém

e

-30 dém

-40 deém

7

-60 dém

-70 dém

CF 2.402 GHz

10001 pts

Span 2.0 MHz

(Marker
Y-value

Function | Function Result |

Type | Ref | Tre | X-value |
Il 1] | 1] 2.40185401 GHz |
M2 1] 2,401577 GHz |
M3 1 2,402418 GHz

-1.20 dBm
-21.28 dBm
-21,32 dBm

GFSK/MCH

Spectr

(#]

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

Offset 2.20 dé & RBW
SWT

30 kHz
63.2 us & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

mM1[1] -1.89 dBm

2.440854410 GHz

0 dém

M2[1] -21.88 dBm)

2.440574000 GHz

-10 dém

-20 dBém

-30 dém

-40 deém /\—/

A

”.!o\d’.;m/

-60 dém

-70 dém

CF 2.441 GHz

10001 pts

Span 2.0 MHz

(Marker
Y-value |

Function | Function Result |

Type | Ref | Tre | X-value |
Il 1] | 1] 2.44085441 GHz |
M2 1] 2,440574 GHz |
M3 1 2.441421 GHz

-1.89 dBm
-21.88 dBm
-21,80 dBm

) amnn e
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GFSK/HCH

Spectrum

(=]

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

Offset 2,81 dB @ RBW 30 kHz
SWT 63.2pus & VBW 100kHz Mode Auto FFT

@ 1Pk Max

M1[1]

10 dBm

0 dém

M2[1]
M1

-2.93 dBm
2.479854010 GHz
-22.92 dBmy;
2.479603000 GHz,

-10 dém

AN

-20 dBém

-;'r\/-/\/wf LW\’\/\ iE]

-30 dém

e

ﬁ dm /‘\/

-50 u-u\\//

-60 dém

-70 dém

CF 2.48 GHz

10001 pts

Span 2.0 MHz

(Marker

X-value |

v-value | Function |

Function Result |

M3 1

| Type | Ref | Tre |

2.47085401 GHz |
2,479603 GHz |
2.480422 GHz

-2.93 dBm
-22.92 dBm
-22.89 dBm

/4DQPSK/LCH

Spectrum

(=]

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

Offset 2,76 dB @ RBW 30 kHz
SWT 63.2us & VBW 100kHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

M2[1]
M1

-1.65 dBm
2.401853610 GHz
-21.53 dBmy;
2.401389000 GHz,

0 dém

-10 dém

20 dBm e~

AN
9 s

-30 dém /

oy

-50 dém

-60 dém

-70 dém

CF 2.402 GHz

10001 pts

Span 2.0 MHz

(Marker

K-value |

v-value | Function |

Function Result |

| Type | Ref | Trc |
M3 1

2.40185361 GHz |
2,401389 GHz |
2,402629 GHz

-1.65 dBm
-21,53 dBm
-21.64 dBm

ainm e
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Spectrum

(=]

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

Offset 2.20 dé & RBW
SWT

30 kHz
63.2 us & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

mM1[1] -1.88 dBm

2.440853810 GHz

[
0 dém )

M2[1] -21.74 dBm)

2.440390000 GHz

AN

-10 dém

[~ N

-20 dBém

o

N

-30 dém

m/4DQPSK/MCH

-40 dBm =

-50 dém

N

-60 dém

-70 dém

CF 2.441 GHz

10001 pts

Span 2.0 MHz

(Marker

rc | %-value [ |

Y-value

|

Function Function Result

| Type | Ref | T
l.
1

2.44085381 GHz |
2,44039 GHz |
2.441628 GHz

-1.88 dBm
-21.74 dBm
-21,90 dBm

M2
M3

Spectrum

(=]

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

Offset 2,21 d8 &
SWT

RBW 30 kHz
63.2 us & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

mM1[1] -2.84 dBm

2.479853810 GHz

0 dBm -

M2[1] -22.93 dBm)

2.479388000 GHz

-10 dém

-20 dBém

N N

-30 dém

NA

m/4DQPSK/HCH

Y

-40 deém

-Siem

-60 dém

-70 dém

CF 2.48 GHz

10001 pts

Span 2.0 MHz

(Marker

rc | %-value [ |

Y-value

|

Function Function Result

| Type | Ref | T
l.
1

2.47985381 GHz |
2,479388 GHz |
2,480586 GHz

-2.84 dBm
-22.93 dBm
-22.97 dBm

M2
M3

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 1.309 0.565 Pass
m/4DQPSK MCH 0.861 0.825 Pass
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4.2 Test Graphs

Test Graphs

Spectrum | ||:%3|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 30 kHz
jo AL 30de SWT 633 ps » VBW 100 kHz Mode suto FFT
@ 1Pk Max

M1i[1] 2.24 dBm|

2.44085800 GHz|
10 dém m2[1] 9,30 dBm
2.44216700 GHz|

0 dem LiE

-10 dem / ‘WA N PPAM I
o T 7 L
\éﬂu/ \f\\ NV i V\P

=40 dBm

GFSK/MCH

-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 2.440858 GHz | -2.24 dBm

M2 1 2.442167 GHz -9.30 dBm

hi T
L Mt J ()

Spectrum | ||:%3|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 30 kHz
jo AL 30de SWT 633 ps » VBW 100 kHz Mode suto FFT
@ 1Pk Max

M1i[1] 4.17 dBm|

2.44099900 GHz|
10 dém m2[1] 3.51 dBm
2.44186000 GHz|

0dem e -

-10 dBm J/\ ,_\/;\V\W v ﬁ
5 Vo V] ik VN

-20

-30 dBm

m/4ADQPSK/MCH

=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 | ¥-value |  Function | Function Result |

[ M1 1 2.440999 GHz | -4.17 dBm

M2 1 2.44186 GHz -3,51 dém

hi T
L Mt J ()
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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

Spectrum | |n§?|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 100 kHz

b ALt 30de SWT  94.8 ys » VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
mM1[1] 0.18 dBm|
2.4018370 GHz
10 dBém mM2[1] 1.67 dBm|

M1 2.4802433,6Hz
| :

i i lu”u”v quﬂhlm | UMY W‘ yﬂ ﬂvﬂ”ﬂ ﬂvhuﬂvhuﬂu“u%ﬂuﬂ@vﬁﬂﬂir Mpuh\’hyhuﬂ thﬂ ﬂuﬂvhuﬂuﬂuﬂvﬂuﬂ\%%ﬂr

-20 dBm \
-B0 dem
GFSK/Hop R \
50 dBm \H‘A
-60 dBm
-70 dém
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
(Marker |
T!EBI Ref | Tre | X-value | Y-value |  Function | Function Result |
[ M1 1 2.401837 GHz | 0.18 dBm |
M2 1 2.4802435 GHz -1,67 dBm |
hi T
J J G e
Spectrum | |n§?|
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
mM1[1] 6.71 dBm
2.4015030 GHz|
1odam: m2[1] 5.71 dBm
2.4802435 GHz|
L
LITRT WA ARGE L
| | MG
m/4DQPSK/Hop
-60 dBm
-70 dém
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
(Marker |
T!EBI Ref | Tre | X-value | Y-value |  Function | Function Result |
[ M1 1 2.401503 GHz | -6.71 dBm |
M2 1 2.4802435 GHz -5.71 dém

il Y T
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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 2.887 104 300.248 0.4 Pass
m/4DQPSK | 2DH5 MCH 2.89 91 262.99 0.4 Pass
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6.2 Test Graphs
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7 RF Conducted Spurious Emissions

7.1 Test Result

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

LCH -41.77 -20 Pass
GFSK MCH -41.42 -20 Pass
HCH -39.37 -20 Pass
LCH -42.01 -20 Pass
m/4DQPSK MCH -40.95 -20 Pass
HCH -38.45 -20 Pass
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7.2 Test Graphs

GFSK_LCH_Graphs
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GFSK_MCH_Graphs
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m/4DQPSK_LCH_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 -56.12 -20 Pass
LCH 2402
On -54.42 -20 Pass
GFSK
Off -53.88 -20 Pass
HCH 2480
On -53.45 -20 Pass
Off -55.52 -20 Pass
LCH 2402
On -55.24 -20 Pass
m/4DQPSK
Off -54.43 -20 Pass
HCH 2480
On -51.85 -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 -50.85 2 - 46.41 PEAK 74 Pass
Off 2310.0 -56.36 2 4.95 45.85 AV 54 Pass
Off 2349.168 -46.2 2 - 51.06 PEAK 74 Pass
Off 2338.704 -54.46 2 4.95 47.75 AV 54 Pass
Off 2390.0 -48.52 2 - 48.74 PEAK 74 Pass
Off 2390.0 -56.2 2 4.95 46.01 AV 54 Pass

GFSK
Off 2483.5 -48.77 2 - 48.49 PEAK 74 Pass
Off 2483.5 -55.94 2 4.95 46.27 AV 54 Pass
Off 2497.288 -47.58 2 - 49.68 PEAK 74 Pass
Off 2484.016 -55.54 2 4.95 46.67 AV 54 Pass
Off 2500.0 -48.56 2 - 48.7 PEAK 74 Pass
Off 2500.0 -55.96 2 4.95 46.25 AV 54 Pass
Off 2310.0 -48.98 2 - 48.28 PEAK 74 Pass
Off 2310.0 -56.31 2 4.95 45.9 AV 54 Pass
Off 2373.84 -45.78 2 - 51.48 PEAK 74 Pass
Off 2338.32 -54.18 2 4.95 48.03 AV 54 Pass
Off 2390.0 -50.38 2 - 46.88 PEAK 74 Pass
Off 2390.0 -56.48 2 4.95 45.73 AV 54 Pass

m/4DQPSK

Off 2483.5 -47.91 2 - 49.35 PEAK 74 Pass
Off 2483.5 -57.41 2 4.95 44.8 AV 54 Pass
Off 2487.208 -46.76 2 - 50.5 PEAK 74 Pass
Off 2499.664 -55.2 2 4.95 47.01 AV 54 Pass
Off 2500.0 -50.19 2 - 47.07 PEAK 74 Pass
Off 2500.0 -55.26 2 4.95 46.95 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_Average (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 m/4-DQPSK_PEAK (Low Channel)
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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)

Spectrum | ||:%:I|
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
o ALL 30de  SWT 3.8 Ps » VBW 3 MHz  Mode asuto FFT
SGL Count 100/100
@ 1Rm AvgPwr
M1[1] -8.84 dBm
10 dem 2.4800400 GHz
mM2[1] -57.41 dBm)|
o0dem 2.4835000 GHz
M1
-10 dém ==
-20 dBm =
S
f s
-30 dBm ,f i
40 dem— \.
/ \
-50 dem k =
2
e \H__I,,_x___d____ﬁ__d__,_______ﬂ_____,_{
-60 dem
-70 dBm
Start 2.476 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 1 2.48004 GHz | -8.84 dBm |
M2 [ 1 2.4835 GHz | -57.41 dém
M3/ |1 2,5 GHz -55,26 dBm
4 1 2.499664 GHz -55.21 dBm
_— e B ——
L il ) GNRENERED wa
—The End-—
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