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Appendix A

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

Product Name: carplay and android auto adapter
Trade Mark: marolak
Test Model: Z1

Environmental Conditions

Temperature: 24.6°C
Relative Humidity: 52.4%
ATM Pressure: 100.0 kPa
Test Engineer: Aalen.Ye
Supervised by: Allen Wang
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1 Duty Cycle

1.1 Test Result

1-DH1 2402 31.2 5.06 2.63
1-DH1 2441 31.21 5.06 2.63
1-DH1 2480 32 4.95 2.56
2-DH1 2402 32 4.95 2.56
2-DH1 2441 32 4.95 2.56
2-DH1 2480 31.99 4.95 2.56
3-DH1 2402 32 4.95 2.56
3-DH1 2441 32 4.95 2.56
3-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
e ALL 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] “1.18 dBm
690.00 ps)
10:dom: m2[1] -1.11 dBm
i 1.56000 ms,
-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 1 690.0 ps ~1.18 dem
I mz| 1 1,56 ms | -1.11 dém
| M3 1 1.94 ms -1,12 dBm
-Tr i m
L WS 4 '
1-DH1 2441MHz
Spectrum n%?l
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] ~0.53 dBm)
220.00 ps|
10:dom m2[1] -0.40 dBm
= 1.09000 ms

[

o

-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 | 1 220.0 ps ~0.53 dem
I mz| 1 1,09 ms | -0.43 dém
| M3 1 1.47 ms -0.54 dBm

-Tr i m
L WS 4 '
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1-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] ~24.32 dBm
460.00 ps)
10:dem: m2[1] -1.11 dBm
1.32000 ms)

A Rt A et

CF 2.48 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 460.0 ps —24.32 dém
I mz| 1 1.32ms | -1.11 dém
| M3 1 1,71 ms -23.79 dBm

-Tr i m
L WS 4 '
2-DH1 2402MHz
Spectrum n%?l
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] ~1.80 dBm
560.00 ps)
10:dom m2[1] -2.07 dBm
1.42000 ms

AR

CF 2.402 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |
w1 | 1 560.0 ps ~1.80 dBm
I mz| 1 142 ms | -2.07 dém
| M3 1 1.81 ms -1.91 dBm

- T

11—
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2-DH1 2441MHz

Spectrum |

(=)

Ref Level 20.00 dBm

Offset 2.80 dB & RBW 1 MHz

o Att 30de @ SWT 100 ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] ~0.65 dBm
320.00 ps)
10:dem: m2[1] -2.02 dBm
1.18000 ms

o

I

CF 2.441 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 320.0 ps ~0.65 dém
I mz| 1 118 ms | -2.02 dém
| M3 1 1,57 ms -0.66 dBm

-Tr i m
L WS 4 '
2-DH1 2480MHz
Spectrum n%?l
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] “1.23 dBm
560.00 ps)
10:dem m2[1] -2.65 dBm
i3 1.42000 ms

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| _Type | Ref | Tre | X-value | v-value | Function | Function Result |
w1 | 1 560.0 ps ~1.23 dBm
I mz| 1 142 ms | -2.65 dém
| M3 1 1.81 ms -1.232 dBm

- T

11—
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3-DH1 2402MHz

Spectrum | n%?l
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] -1.47 dBm
460.00 ps)
10:dom m2[1] -2.15 dBm
1.32000 ms

PR O T R

CF 2.402 GHz 10001 pts 10.0 ms/
(Marker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 460.0 ps ~1.47 dem
I mz| 1 1.32ms | -2.15 dém
| M3 1 1.71 ms -1.47 dBm

-Tr i m
L WS 4 '
3-DH1 2441MHz

Spectrum

(=)

Ref Level 20.00 dBm Offset 2.80 dB & RBW 1 MHz

o Att 30de @ SWT  100ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] “1.24 dBm
1.21000 ms
10:dom: m2[1] -1.48 dBm
EE-'. . 2.07000 ms|

O R

-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 | 1 121 ms ~1.24 dém

I mz| 1 2.07 ms | -1.48 dém

| M3 1 2,46 ms -1,19 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

e ALL 30 dB & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] “1.44 dBm
500.00 ps)
10/dBm m2[1] -2.01 dBm
: 1.36000 ms

S

CF 2.48 GHz 10001 pts 10.0 ms/
_Marker ]
| Type | Ref | Tre X-value v-value | Function | Function Result |

1| 1 500.0 ps -1.44 dBm
mz| 1 1,36 ms | -2.01 dém
M3 1 1,75 ms -1.42 dBm

11—
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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 -1.25 21 Pass
GFSK MCH -0.62 21 Pass
HCH -1.04 21 Pass
LCH 0.07 21 Pass
m/4DQPSK MCH 0.63 21 Pass
HCH 0.08 21 Pass
LCH 0.37 21 Pass
8DPSK MCH 0.67 21 Pass
HCH -0.22 21 Pass

Page 9 of 61




% . 2\ Report No.: AITDG-251013011W1
A‘ I Guangdong Asia Hongke Test Technology Limited FCC ID: 2BST2-Z1

2.2 Test Graphs

Test Graphs

Spectrum | :%-:

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz

b ALt 30de SWT 1.3 s & VBW 10 MHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
Mi[1] -1.25 dBm
2.401517000 GHz
10 dem
M1
0 dém

-10 dém
-
-20 dém \

GFSK/LCH y/ \\

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts

Span 10.0 MHz
o . ]
L L J QI &

Spectrum | :%-:

Ref Level 20.00 dBm Offset 2.80 dB & RBW 3 MHz

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

@ 1Pk Max

M1[1] -0.62 dBm

2.441479000 GHz
10 deém

M1
x

| st /_\‘_\‘\—.

0 dém

-10 dBém

GFSK/MCH . /

CF 2.441 GHz 10001 pts

Span 10.0 MHz
o . ]
L L J QI &
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GFSK/HCH

Spectrum

(=)

Ref Level 20.00 dBm
o ALL 30 dé
SGL Count 100/100

Offset 2.91 dB & RBW
SWT 1.3 us » VBW

3 MHz
10 MHz  Mode auto FFT

@ 1Pk Max

M1[1] -1.04 dBm
2.480166000 GHz

10 deém

0 dém

-10 dBém

e

CF 2.48 GHz

10001 pts

L J L

Span 10.0 MHz
]

m/4DQPSK/LCH

Spectrum

(=)

Ref Level 20.00 dBm
o ALL 30 dé
SGL Count 100/100

Offset 2.76 dB & RBW
SWT 1.3 us » VBW

3 MHz
10 MHz  Mode auto FFT

@ 1Pk Max

M1[1] 0.07 dBm
2.401521000 GHz

10 deém

0 dém

-10 dBém

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz

10001 pts

n g
L J L

Span 10.0 MHz
]
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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] 0.63 dBm

2.440524000 GHz
10 deém

M1
0 dém e

-10 dBém

-20 dém

m/4DQPSK/MCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts

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

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

2.479523000 GHz
10 deém

0 dém

-10 dBém

-20 deém

m/4DQPSK/HCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts

Span 10.0 MHz
- . W|
. 4L 4 u
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8DPSKI/LCH

Spectrum

(=)

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz
o AL 30de SWT 1.3 ys » VYBW 10 MHz
SGL Count 100/100

Mode Auto FFT

@ 1Pk Max

10 deém

M1[1]

0.37 dBm
2.402471000 GHz

0 dém

M1

-10 dBém

-20 deém

™~

CF 2.402 GHz

10001 pts

n g
L J L

Span 10.0 MHz
]

8DPSK/MCH

Spectrum

(=)

Ref Level 20.00 dBm Offset 2.80 dB & RBW 3 MHz
o AL 30de SWT 1.3 ys » VYBW 10 MHz
SGL Count 100/100

Mode Auto FFT

@ 1Pk Max

10 deém

M1[1]

0.67 dBm
2.441469000 GHz

0 dém

-10 dBém

-20 deém

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.441 GHz

10001 pts

n g
L J L

Span 10.0 MHz
]
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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]

-0.22 dBm
2.480467000 GHz

0 dém

-10 dBém

-20 dém

=30 "'{
/“

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.48 GHz

10001 pts

n g
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 0.867 Not Specified Pass
GFSK MCH 0.878 Not Specified Pass
HCH 0.891 Not Specified Pass
LCH 1.427 Not Specified Pass
m/4DQPSK MCH 1.383 Not Specified Pass
HCH 1.426 Not Specified Pass
LCH 1.433 Not Specified Pass
8DPSK MCH 1.405 Not Specified Pass
HCH 1.433 Not Specified Pass
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3.2 Test Graphs

Test Graphs
Spectrum :%-:i
Ref Level 20.00 dBm Offset 2.76 dB & RBW 30 kHz
jo AL 30de SWT 632 ps @ VBW 100 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -2.97 dBm|
2.401991200 GHz
el M2[1] -22.97 dBm|
2.401515000 GH
0 dBm W:); z
-10 dém ’\‘/\’\\
-20 dém /:;\/ r\/\\ut{
-30 dBm /4—/_\,_, ‘-"\j\\'w\\
GFSK/LCH o X
-60 dem
-70 dBm
CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre X-value | v-value Function | Function Result |
1| | 1 2.4019912 GHz -2.97 dBm
Mz | 1 2.401515 GHz -22.97 dBém
M3 1 2.402383 GHz -23.04 dBm
I = m
. 4L 4 u
Spec 1 :%-:i
Ref Level 20.00 dBm Offset 2.80 dB & RBW 30 kHz
jo AL 30de SWT 63.2 ps @ VBW 100 kHz Mode suto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -2.43 dBm|
2.440992000 GHz
el M2[1] -22.42 dBm|
0 dem r_/\/_} 2.440526000 GHz
-10 dem f’/\x/ y P\_\/v\
M2 M3
-20 dBm ;‘\/ + \,\_\v 3
-30 dBm /_/,\, ,/w* \,.\I\
GFSK/MCH “ocn— 7
Mo N | a5
S0 dRm—~ o
-60 dem
-70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre X-value | v-value Function | Function Result |
1| | 1 2.440092 GHz -2.43 dBm
Mz | 1 2.440526 GHz -22.42 dBm
M3 1 2.441404 GHz -22.41 dBm
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(=)

Ref Level 20.00 dBm Offset 2.91 dB & RBW 30 kHz

jo AL 30de SWT 632 ps @ VBW 100 kHz Mode asuto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -3.12 dBm|
2.479989200 GHz
el M2[1] -23.10 dBm
2.479513000 GH
0 dBm i z

-10 dem V_“"—/J\ /V\LL

-20 dBm - \/\’/ V\'\'\ -

-30 dem /\/N o

GFSK/HCH o /J/V M
\ e

SoveY \
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
1| | 1 2.4799892 GHz -3.12 dBm
Mz | | 1 2.479513 GHz -23.10 dBm
M3 1 2.480404 GHz -23,20 dBm

Spectrum | I:%-:I

Ref Level 20.00 dBm Offset 2.76 dB & RBW 30 kHz

jo AL 30de SWT 632 ps @ VBW 100 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -4.01 dBm|
2.401991000 GHz|
el M2[1] -23.95 dBm
2.401242000 GH
0 dBm X z
-10 dBm \/WM’\\T/,}\ A‘L,,-W —
20 dem—f 2L \f\f\. L
-30 dBm \\
m/4DQPSK/LCH oo ™ \’\\/\
-50 dém
-60 dém
-70 dBm
CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
1| | 1 2.401991 GHz -4.01 dBm
Mz | | 1 2.401242 GHz -23.95 dBm
M3 1 2402669 GHz -23,95 dBm

- J W
L J L 4 ‘
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Spectrum | I:%-:I
Ref Level 20.00 dBm Offset 2.80 dB & RBW 30 kHz

b ALt 30de SWT 63.2 s @ VBW 100 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

mM1[1] -3.17 dBm|
2.440993000 GHz
M2[11] -23.16 dBm
2.440286000 GHz

10 dém

0 dem -

-10 dBm ,./\N’\V\;/J WALMW
e M2, MW \'W\’\ r

b o
T/4ADQPSK/MCH g gl

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
1| | 1 2.440993 GHz -3.17 dBm
Mz | | 1 2.440286 GHz -23.16 dBm
M3 1 2.441669 GHz -23,17 dBm

Spectrum | I:%-:I

Ref Level 20.00 dBm Offset 2.91 dB & RBW 30 kHz

jo AL 30de SWT 632 ps @ VBW 100 kHz Mode asuto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -4.17 dBm|
2.479991200 GHz|
10 dBm mM2[1] -24.19 dBm)|
2.479242000 GH
0 dém 4 -
-10 dBm WM’\WJ Wf‘\ M
-20 dem /'f"/“N’ W. @3
-30 dem \V\\/
T/4ADQPSK/HCH ﬁfﬂ \A‘\«\f
-50 dém
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
1| | 1 2.4799912 GHz -4,17 dBm
Mz | | 1 2.479242 GHz -24.,19 dBm
M3 1 2.480668 GHz -24,12 dBm

- J W
L J L 4 ‘
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(Specum ) (=)

Spec
Ref Level 20.00 dBm Offset 2.76 dB & RBW 30 kHz

jo AL 30de SWT 632 ps @ VBW 100 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -3.98 dBm
2.401991600 GHz
el M2[1] -23.93 dBm
2.401255000 GH
0 dBm 4 z

i N

-10 dBm 4 ]

. ‘/—’V e~ \/\»\,/“’\uv\
-30 dBm \

8DPSK/LCH fg’/ e

-50 dém

-60 dém

-70 dBm

CF 2.402 GHz 10001 pts Span 2.0 MHz

Marker

Type | Ref | Tre | X-value | v-value | Function | Function Result |
1| | 1 2.4019916 GHz -3.92 dBm
Mz | | 1 2.401255 GHz -23.93 dBm
M3 1 2402688 GHz -23,92 dBm

(Specum ) (=)

Spec
Ref Level 20.00 dBm Offset 2.80 dB & RBW 30 kHz

jo AL 30de SWT 63.2 ps @ VBW 100 kHz Mode suto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -3.28 dBm
2.440996200 GHz
el M2[1] -23.23 dBm
. 2.440260000 GH
0 dBm Ly z
-10 dBm o A

. ?vaw T R \/—’\,\/\/\,\/\J[\;\’\

\\,\
8DPSK/MCH ]
-50 dém
-60 dém
-70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
1| | 1 2.4409962 GHz -3.28 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 0.585 Pass
m/4DQPSK MCH 0.991 0.922 Pass
8DPSK MCH 1.002 0.937 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 2.884 100 288.4 0.4 Pass
m/4DQPSK | 2DH5 MCH 2.889 103 297.567 0.4 Pass
8DPSK 3DH5 MCH 2.891 115 332.465 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 -40.47 -20 Pass
GFSK MCH -40.94 -20 Pass
HCH -38.68 -20 Pass
LCH -39.61 -20 Pass
m/4DQPSK MCH -37.93 -20 Pass
HCH -38.91 -20 Pass
LCH -39.7 -20 Pass
8DPSK MCH -40.17 -20 Pass
HCH -39.59 -20 Pass
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7.2 Test Graphs
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