RF Test Report

For

Project No.: ZKT-250311L4098E-1
Client: Shenzhen Hip Hop Superman Technology Co., Ltd
Manufacturer: Shenzhen Hip Hop Superman Technology Co., Ltd
Product Description: Headphones
Model No.: SP16
Test Engineer: Jim Liu
Test Date: 2025-03-10

Test Summary
Item Result
Bandwidth Pass
Maximum Conducted Output Power Pass
Carrier Frequency Separation Pass
Number of Hopping Frequencies Pass
Time of Occupancy (Dwell Time) Pass
Unwanted Emissions In Non-restricted Frequency Bands Pass
Frequency Error Pass




1. Bandwidth

1.1 Test Result

1.1.1 OBW
TX Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type AL Result Limit Verdict
2402 DH5 1 0.879 / Pass
GFSK SISO 2441 DH5 1 0.881 / Pass
2480 DH5 1 0.880 / Pass
2402 2DH5 1 1.166 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.165 / Pass
2480 2DH5 1 1.165 / Pass
2402 3DH5 1 1.161 / Pass
8DPSK SISO 2441 3DH5 1 1.160 / Pass
2480 3DH5 1 1.160 / Pass
1.1.2 20dB BW
X Frequenc Packet 20dB Bandwidth (MHz) .
Mode Type (I\jIHz) Y Type N Result Limit \prdict
2402 DH5 1 0.947 / Pass
GFSK SISO 2441 DH5 1 0.945 / Pass
2480 DH5 1 0.949 / Pass
2402 2DH5 1 1.284 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.285 / Pass
2480 2DH5 1 1.282 / Pass
2402 3DH5 1 1.276 / Pass
8DPSK SISO 2441 3DH5 1 1.275 / Pass
2480 3DH5 1 1.277 / Pass




1.2 Test Graph

1.2.1 OBW
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1.2.2 20dB BW
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2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power

X Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (I\(jIHz) . Type ANT1 Limit Verdict
2402 DH5 -1.63 <=30 Pass

GFSK SISO 2441 DH5 -2.61 <=30 Pass
2480 DH5 -2.90 <=30 Pass

2402 2DH5 -0.97 <=20.97 Pass

Pi/ADQPSK SISO 2441 2DH5 -1.95 <=20.97 Pass
2480 2DH5 -2.22 <=20.97 Pass

2402 3DH5 -0.42 <=20.97 Pass

8DPSK SISO 2441 3DH5 -1.41 <=20.97 Pass
2480 3DH5 -1.66 <=20.97 Pass




2.2 Test Graph

2.2.1 Power
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3. Carrier Frequency Separation

3.1 Test Result

3.1.1 Antl
Antl
TX Frequency Packet Channel Separation 20dB Bandwidth Limit .
Mode Type (MHz) Type (MHz) (MHz) (MHz) Verdict
GFSK SISO HOPP DH5 1.008 0.949 >=0.949 Pass
Pi/4ADQPSK SISO HOPP 2DH5 0.996 1.285 >=0.857 Pass
8DPSK SISO HOPP 3DH5 1.006 1.277 >=0.851 Pass




3.2 Test Graph
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4. Number of Hopping Frequencies

4.1 Test Result

4.1.1 HoppNum

X Frequenc Packet Num of Hopping Frequencies .
Mode Type (I\(jIHz) / Type ANT1 Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass




4.2 Test Graph

4.2.1 HoppNum
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

5.1.1 Antl
Antl
Mode TX |Frequency | Packet Duration of Observation Num of Pulse in Dwell Limit Verdict
Type | (MHz) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms) | (ms)
DH1 0.374 31.600 320 119.680 | <=400| Pass
GFSK |SISO| HOPP DH3 1.650 31.600 160 264.000 | <=400| Pass
DH5 2.898 31.600 106 307.188 | <=400| Pass
2DH1 0.382 31.600 320 122.240 | <=400| Pass
Pi/ADQPSK| SISO | HOPP | 2DH3 1.662 31.600 160 265.920 | <=400| Pass
2DH5 2.910 31.600 106 308.460 | <=400| Pass
3DH1 0.382 31.600 320 122.240 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.660 31.600 160 265.600 | <=400| Pass
3DH5 2.910 31.600 107 311.370 | <=400| Pass
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

6.1.1 Ref
TX Frequency Packet Level of Reference
Mode Type (MHz) Type ANT (dBm)
2402 DH5 1 -1.87
2441 DH5 1 -2.86
GFSK SISO 2480 DH5 1 -3.11
-1.93
HOPP DH5 1 193
2402 2DH5 1 -2.05
2441 2DH5 1 -3.08
Pi/ADQPSK SISO 2480 2DH5 1 -3.28
-2.44
HOPP 2DH5 1 a4
2402 3DH5 1 -1.86
2441 3DH5 1 -2.83
8DPSK SISO 2480 3DH5 1 -3.12
-1.95
HOPP 3DH5 1 105
Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.

6.1.2 CSE
TX Frequency Packet Level of Reference Limit .
Mode Type (MH2) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -1.87 -21.87 Pass
2441 DH5 1 -2.86 -22.86 Pass
GFSK SISO 2480 DH5 1 -3.11 -23.11 Pass
-1.93 -21.93 Pass
HOPP DHS 5 -1.93 -21.93 Pass
2402 2DH5 1 -2.05 -22.05 Pass
2441 2DH5 1 -3.08 -23.08 Pass
Pi/ADQPSK SISO 2480 2DH5 1 -3.28 -23.28 Pass
-2.44 -22.44 Pass
HOPP 2DHS ! -2.44 -22.44 Pass
2402 3DH5 1 -1.86 -21.86 Pass
2441 3DH5 1 -2.83 -22.83 Pass
8DPSK SISO 2480 3DH5 1 -3.12 -23.12 Pass
-1.95 -21.95 Pass
oy 3DHS ! -1.95 -21.95 Pass
Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.




6.2 Test Graph

6.2.1 Ref

GFSK_DH5 LCH_2402MHz_Antl_NTNV

10 Ant: Ant1
CENT. 2402 MHz
: z
0 ! 4 VBW: 300 kHz
e e Deteclor. Paak
TraceType: MAX Hold
SweapPoint: 1001
-10 4 /_/ \ SweepTime: 1 ms
- Sweep: Confinue
" T
r:‘f P Maker:
-20 - 1. 2401830 MHz
/// R\\l\\‘\ -1.87 dBm
— 0] =
E
S
= -40 -
-]
=
[ ]
— 50 1
60 1
_?0 -
_Bn -
— Trace
=20 T T T T T T T T T
2401.29 2402.1
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Antl_NTNV
10 Ant: Ant1
CENT. 2441 MHz
Span: 1.418 MHz
REW' 100 kHz
0 ! l : VBW: 300 kHz
b, Deteclor. Paak
o TR e o | TraceTypa: MAX Hold
SweapPoint: 1001
-10 4 / SweepTime: 1 ms
e N Sweep: Confinue
...H/—’ _‘—\\ Maker:
-20 - / M‘\ 1. 2440.830 MHz
% -2.86 dBm
— =30 \\\
E 4
S
= -40 -
-]
=
[ ]
— 50 1
60 1
_?0 -
_Bn -
— Trace
=20 T T T T T T T T T
2440.291 2441.709

Frequency (MHz)




GFSK_DH5_HCH_2480MHz_Antl_NTNV

Frequency (MHz)

10 Ant: Ant1
CENT. 2480 MHz
Span: 1424 MHz
RBW: 100 kHz
04 T i VBW: 300 kHz
L.________ o Deteclor. Peak
= TraceType: MAX Hold
SweapPoint: 1001
~10 4 / \ SweepTime: 1 ms
e Sweep: Confinue
i T
Maker:
=20 1 /' s 1 2475.831 MHz
-3.11 dBm
_ .30 _// \
E
S
= -40 -
[
>
[ H]
= 50 4
60 1
_?n -
-80 4
— Trace
=20 T T T T T T T
2479.288 2480.1M2
Frequency (MHz)
GFSK_DH5_HOPP_Antl_NTNV
10 Ant: Ant1
CENT. 2440 MHz
Span: 100 MHz
1 RBW: 100 kHz
0 e { ! VBW: 300 kHz
} ' Deteclor. Paak
'" d | ' 1 ” \ T TraceType: MAX Hold
| | 1 H SweapPoinl: 2001
-10 " ‘ t i H ﬂ I ’l SweepTime: 9.6 ms
| | I " Sweep: Confinue
l Maker:
-20 | I 12402 000 MHz
-1.93 dBm
= —30 1
E
S
= -40 -
[
>
[ ]
= 50 4
60 1
=70 .
-80 4
— Trace
=20 T T T T T T T
2390.0 2490.0




GFSK_DH5_HOPP_Antl_NTNV

Frequency (MHz)

10 Ant: Ant1
CENT. 2440 MHz
Span: 100 MHz
1 RBW: 100 kHz
04 = 3 . : W: 300 kHz
} ' Deteclor. Paak
'" d | ' 1 ” \ T TraceType: MAX Hold
| | 1 H SweapPoinl: 2001
-10 " ‘ t i H ﬂ I ’l SweepTime: 9.6 ms
| | I " Sweep: Confinue
l Maker:
-20 | I 12402 000 MHz
-1.93 dBm
= —30 1
E
S
= -40 -
[
>
[ ]
= 50 4
60 1
=70 .
-80 4
— Trace
=20 T T T T T T T
2390.0 2490.0
Frequency (MHz)
Pi/4ADQPSK _2DH5 LCH_2402MHz_Antl NTNV
10 Ant: Ant1
CENT. 2402 MHz
Span: 1.926 MHz
1 RBW: 100 kHz
0 v ‘;i’ \«L;EPV:ISOOFKHi
- leclor. Paal
TracaType: MAX Hold
] TN S fpe i e
-10 4 SweepTime: 1 ms
Sweep: Confinue
-20 Y4551 a2o miiz
-2.05 dBm
= —30 1
E
S
= _\40 -
E Wl WV
[ H]
= 50 4
60 1
_Tn -
-80 4
— Trace
=20 T T T T T T T
2401.037 2402963




Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV

Frequency (MHz)

Ant: Ant1
CENT. 2441 MHz
Span. 1.927 MHz
1 RBW: 100 kHz
0 VBW: 300 kHz
s P, i
g V_/f mr“}ﬂ-""'vplr\_...____‘__ gweep_;r;ml ;mm
~10 4 . weepTime: 1 ms
10 o \‘“\ 5wccg: Continue
Maker:
=20 4 1. 24?50.825 MHz
-3.08 dBm
- =30 1
E [
& Pt
= 01 A
S W fq \wf'"ﬂ
[ H]
= 50 4
-0
_To 4
_Bn -
00 — Trace
2440.037 2441.964
Frequency (MHz)
Pi/4ADQPSK _2DH5 HCH_ 2480MHz_Antl NTNV
10 Ant: Ant1
CENT. 2480 MHz
Span. 1.923 MHz
1 RBW: 100 kHz
0 VBW: 300 kHz
//.\ L ITMKFI P?\er—: Id
S T race 3 {¢]
SN r Vﬂ‘j‘l”'\____‘x Sweepbomnl 1001
-10 4 —r T e SweepTime: 1 ms
/f'\ ‘_'\s‘ Sweep: Continue
=20 + / \ Yh5s 633 Mz
-3.28 dBm
- =30 1
E
S
w0l \
@ g
5 oyl St
= 50 4
-0
_To 4
_Bn -
00 — Trace
2479.039 2480.962




Pi/4ADQPSK_2DH5 HOPP_Antl _NTNV

Frequency (MHz)

10 Ant: Ant1
CENT. 2440 MHz
Span: 100 MHz
RBW: 100 kHz
0 ; l VBW: 300 kHz
Detector. Peak
I .l sl Mgy
-10 4 (i I“ WWTIJ SwoepTime: 96 ms
Sweep: Confinue
20 1 Y4510 150 Mz
-2.44 dBm
= —30 1
E
S
= -40 -
1]
=
[ H]
— 50 1 \
60 1 m
7o il Wi
_Bn -
— Trace
=20 T T T T T T T
2390.0 2490.0
Frequency (MHz)
Pi/4ADQPSK_2DH5 HOPP_Antl NTNV
10 Ant: Ant1
CENT. 2440 MHz
Span: 100 MHz
RBW: 100 kHz
0 ; l VBW: 300 kHz
Deteclor. Paak
11 | TracaType: MAX Hold
i “ | SweapPainl: 2001
-10 4 ] J SweepTime: 86 ms
Sweep: Confinue
Maker:
20 1 1-2410.150 MHz
-2.44 dBm
= —30 1
E
S
= -40 -
1]
=
[ H]
— 50 1 \
60 1 m
7o il Wi
_Bn -
— Trace
=20 T T T T T T T
2390.0 2490.0




8DPSK_3DHS5_LCH_2402MHz_Antl_NTNV

Frequency (MHz)

Ant: Ant1
CENT. 2402 MHz
Span: 1.914 MHz
g} RBW: 100 kHz
01 /1 Datacior P
lecion aa
B Ny ) I TraceType: MAX Hold
B o — SweepPoint. 1001
-0 SweepTime: 1 ms
10 /,—'\Jm‘- chcg: Confinue
=30 *‘a2k4?0r1 B30 MHz
\ -1.86 dBm
\
- =30 1 \
= \
m / \\
=)
= =40 1 J/
g | NV
[ ]
= 50 1
-0
_To 4
_Bn -
— Trace
-80 T T T T T
2401.043 2402957
Frequency (MHz)
8DPSK _3DH5 MCH_2441MHz_Antl NTNV
10 Ant: Ant1
CENT. 2441 MHz
Span: 1.912 MHz
RBW: 100 kHz
1 P;El :lmPkHi
= lecion aa
/ \_/er-w\.-\f‘\\ TracaType: MAX Hold
P ~— g
-10 4 ’_,-n‘-,'“" 5wccg: Continue
- Maker:
-20 - \ 1-2440.832 MHz
-2.83 dBm
- =30 1
E
S
= -40 _'\ﬂ' J
] A\
a).\ Il,nr. \,.J’"F "r
= 50 4
-0
_To 4
_Bn -
— Trace
-80 T T T T T
2440.044 2441.956




8DPSK_3DH5_HCH_2480MHz_Antl_NTNV

Frequency (MHz)

Ant: Ant1
CENT. 2480 MHz
Span: 1.915 MHz
RBW: 100 kHz
04 Y)El :ImPkHi
leCion aa
/ e, /""\ TracaType: MAX Hold
T TN e
-10 4 woe| :
10 i ’_v-\\'_ln_,i 5wccg: Continue
.
Maker:
=20 4 1. 22?"9.832 MHz
-3.12 dBm
— =30
E
e
= _40 .
. e P
o O fad o
[ H]
— 50 1
60 1
_To -
_Bn -
— Trace
=20 T T T T T T T
2479.043 2480.958
Frequency (MHz)
8DPSK_3DH5 HOPP_Antl _NTNV
10 Ant: Ant1
CENT. 2440 MHz
Span: 100 MHz
1 RBW: 100 kHz
0 T VBW: kHz
Deteclor. Paak
i TraceType: MAX Hold
}H tml #l gwaep_;aml sZ;CIS('.!‘I
-10 4 ) weepTime: 9.6 ms
10 r ' % 5wccg: Continue
Maker:
=20 4 1. 24?6?.850 MHz
-1.95 dBm
— =30
E
S
= -40 -
1]
=
[ H]
= 50 4 h
60 1
=70 mH
_Bn -
— Trace
=20 T T T T T T T T
2390.0 2490.0




8DPSK_3DHS5_HOPP_Antl_NTNV

Level (dBm)

-10

-320 4

-30

-40 1

-5 4

60 -

-70 4

-80 4

-80

T

Ant: Ant1
CENT. 2440 MHz
Span: 100 MHz

Maker:
1. 2407 850 MHz
-1.95 dBm

— Trace

2390.0

Frequency (MHz)

2490.0




6.2.2 CSE
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