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TEST RESULT CERTIFICATION

Applicant’s Name................. :  Hubei Saitake Electronic Co., Ltd.
Building 8, Garment Industrial Park, No.1, Fazhan Avenue,
AdAress ......ccoceeviiieviiieiiiee : Maoshi Town, Jianli City, Jingzhou City, Hubei Province,
China
Manufacturer's Name .......... : Hubei Saitake Electronic Co., Ltd.
Building 8, Garment Industrial Park, No.1, Fazhan Avenue,
AdAress ......coovvevvieeiiieeiiieens : Maoshi Town, Jianli City, Jingzhou City, Hubei Province,
China
Product description
Product name..........cccceeeeee. . Wireless Gamepad For P4
Model Number..........ccccce..... : STK-4007L
Standards.......cccccvvvviiiinneenn. . FCC Part 15.247
Test procedure....................... : IEEE/ANSI C63.10-2020

This device described above has been tested by Shenzhen HongBiao Certification& Testing Co.,
Ltd and the test results show that the equipment under test (EUT) is in compliance with the EMC
requirements. And it is applicable only to the tested sample identified in the report.

Date of Test

Date (s) of performance of tests............. :  September 28, 2023 ~ November 30, 2023
Test ReSUIL........cooeeiiviiiiiieeeee e, ! Ppass
. . 2 Sas
Testing Engineer : o -
(Zoe Su)

Technical Manager : 6’] @/y:j Lu,

(Gary Lu)

Authorized Signatory Y)if/ﬁ QU

(Leo Su)
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1 General Description
1.1 Description of EUT

Product name:

Wireless Gamepad For P4

Model name: STK-4007L
Series Model: /
Different of series model: N/A

Operation frequency:

2402-2480MHz

Modulation type:

GFSK, 1m/4-DQPSK, 8DPSK

Bit Rate of transmitter:

1 Mbps, 2Mbps, 3Mbps

Antenna type: PCB Antenna
Antenna gain: 3dBi

Max. output power: 1.38dBm
Hardware version: HR3
Software version: V1.0

Battery:

DC 3.7V/800mAh

Power supply:

DC 3.7V by battery, USB 5V charging

Adapter information: N/A
1.2 Test Mode
Test Mode Channel Frequency (MHz)
1 00(DH5/2DH5/3DH5) 2402
2 39(DH5/2DH5/3DH5) 2441
3 78(DH5/2DH5/3DH5) 2480
1.3 Operation Channel List
Frequenc Frequenc Frequenc
Channel - Y Channel < y Channel - y
(MH2z) (MH2z) (MH2z)
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460

Tel: (86-755) 29989321
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05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454 -- --

26 2428 53 2455 -- --

1.4 Test Setup

See photographs of the test setup in the report for the actual setup and connections between EUT
and support equipment.

1.5 Ancillary Equipment

Equipment Model S/IN Manufacturer
Adapter HW-100225C00 / Huawei
Equipment Length (cm) Shielded/Unshielded With/Without Ferrite
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2 Summary of Test Result

No. Standard Section Test Item Result Remark
1 15.203 Antenna requirement Pass
2 15.207 Conducted emission Pass
3 15.247(d) Band edge Pass
4 15.205/15.209 Spurious emission Pass
5 15.247(b)(1) Peak output power Pass
6 15.247(a)(1) 20dB occupied bandwidth Pass
7 15.247(a)(1) Carrier Frequencies Separation Pass
8 15.247(a)(1) Hopping channel number Pass
9 15.247(a)(1) Dwell time Pass
10 15.247(d) Spurious Eriigggg;’ded Pass
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3 Test Facilities and Accreditations
3.1 Test Laboratory

Test Site Shenzhen HongBiao Certification& Testing Co., Ltd
Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park,

Test Site Location Tongguan Road, Tianliao Community, Yutang Street, Guangming
District, Shenzhen, China

Telephone: (86-755) 2998 9321

Fax: (86-755) 2998 5110

FCC Registration No.: CN1341

A2LA Certificate No.: 6765.01

3.2 Environmental Conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15°C~35°C
Relative Humidity: 20%~75%
Air Pressure: 98kPa~101kPa

3.3 Measurement Uncertainty

The reported uncertainty of measurement y + U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of
approximately 95 %.

Measurement Frequency Range U, (dB) Note

RF frequency 2x 10°

RF power, conducted +0.57 dB

Conducted emission(150kHz~30MHz) +25dB

Radiated emission(30MHz~1GHz) +4.2dB

Radiated emission (above 1GHz) +4.7dB

Occupied bandwidth +4%

Temperature +1 degree

Humidity 5%

3.4 Test Software

Software name Manufacturer Model Version
EMI Measurement Farad EZ-EMC V1.1.4.2
Conducted test system MWRF-test MTS 8310 Vv2.0.0

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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4 List of Test Equipment

Radiation emission
ltem Equipment | Equipment Manufacture Model Serial No. Calibration Due date
No. name r date
1 HB-E001 |Horn Antenna| Scnwarzbec | BBHA 02592 2022-04-02 | 2024-04-01
k 9120D
Biconical
2 | HB-EOO2 | '0g-periodic | Schwarzbec | VULB 01340 | 2022-04-06 | 2024-04-05
composite k 9168
antenna
3 HB-E003 | SHF-EHF | Schwarzbec | BBHA 01193 2022-04-02 | 2024-04-01
Horn k 91270
4 HB-E004 | Preamplifier Noyetec LA?‘(;OQ NYC:1I\6I11420 2023-05-11 2024-05-10
5 HB-EQ05 | Preamplifier Noyetec LAN8'011 NYC:1I\6I21420 2023-05-12 2024-05-11
6 HB-EQ06 | Preamplifier Noyetec LAL\l(;lB NYC:1I\6I§420 2023-06-11 2024-06-10
EMI TEST
7 HB-EO007 RECEIVER R&S ESR7 102520 2023-05-12 2024-05-11
POSITINAL
8 HB-E009 | COTROLLE Noyetec N/A N/A / /
R
9 HB-E013 RF switch Noyetec NY-RF4 NY%%’;AL‘MZ / /
10 | HB-E066 '"“@2;?06 TASI TA8121 N/A 2023-05-11 | 2024-05-10
11 | nB-Eo7s | Activeloop | Schwarzbec | FMZB | o105 545 | 2022-07-24 | 2024-07-23
antenna k 1519B
Conduction emission
ltem Equipment | Equipment | Manufactu Model Serial No. Calibration Due date
No. name rer date
4 Path Schwarzb NNLK
1 HB-E014 V-LISN eck 8121 00770 2023-05-12 2024-05-11
Pulse Schwarzb VTSD
2 HB-E015 Limiter eck 9561-F 00949 2023-05-12 2024-05-11
3 HB-E016 ZN23201 Noyetec ZN23201 N/A 2023-05-11 2024-05-10
4 HB-E059 Attenuator Xianghua TS2-6-1 220215166 2023-05-12 2024-05-11
EMI TEST
5 HB-E069 RECEIVER R&S ESCI N/A 2023-05-12 2024-05-11
RF
ltem Equipmen Equipment Manufact Model Serial No. Calibration Due date
t No. name urer date
MXG Anaiog
1 HB-E041 Signal Agilent N5181A MY47070421 | 2023-05-11 | 2024-05-10
Generator
WIDEBAND
2 HB-E042 RADIO R&S CMW500 132108 2023-05-11 | 2024-05-10
COMMUNICA

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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TION TESTER
MXG Anaiog
3 HB-E043 Signal Agilent N5182A | US46240335 | 2023-05-11 | 2024-05-10
Generator
Signal&
4 HB-E044 spectrum R&S FSV3044 101264 2023-05-11 | 2024-05-10
Analyzer
RF Control NY100-R
5 HB-E045 Box Noyetec FCB N/A / /
Thermometer
6 HB-E058 | Clock Humidity N/A HTC-1 N/A / /
Monitor
7 | HB-EO77 | PXASINAl | agient | Noo30A N/A 2023-05-11 | 2024-05-10
Analyzer

Note: the calibration interval of the above test instruments is 12&24 months and the calibrations are
traceable to international system unit (SI).
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5 Test Item And Results

5.1 Antenna Requirement

5.1.1 Standard Requirement

15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device

5.1.2 Test Result

The EUT antenna is PCB Antenna. It comply with the standard requirement. In case of replacement
of broken antenna the same antenna type must be used.

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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5.2 Conducted Emission
521 Limits

Limits — Class B

Limit (dBuV)
Frequency (MHz)
Quasi-Peak Average
0.15t0 0.5 66 to 56* 56 to 46*
05to5 56 46
510 30 60 50

Note:

1. the tighter limit applies at the band edges.

2. the limit of " * " marked band means the limitation decreases linearly with the logarithm of the frequency in
the range.

5.2.2 Test Procedures
a) EUT Operating Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it).
The EUT has been programmed to continuously transmit during test. This operating
condition was tested and used to collect the included data.

b) The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

c) The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected
to the power mains through a line impedance stabilization network (LISN). All other support
equipment powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

d) Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

e) 1/O cables that are not connected to a peripheral shall be bundled in the center. The end of
the cable may be terminated, if required, using the correct terminating impedance. The
overall length shall not exceed 1 m.

f) LISN is at least 80 cm from nearest part of EUT chassis.

g) Forthe actual test configuration, please refer to the related Iltem — photographs of the test
setup.
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5.2.3 Test Setup

Vertical Reference
/ G round Plane ,/TestReceiver
g ——

EUT o o a o
S Qoo

40cm

80cm

ISH

™~ T
\\Horizontal Reference
G round Plane

5.2.4 Test Result

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
Tel: (86-755) 29989321 Fax: (86-755) 29985110 Web:www.sz-hongbiao.com


http://www.sz-hongbiao.com/

HONG BIAO

— Ay b
sh #x A - Page 15 of 56 - Report No.: HB20231013002E-01
EUT: Wireless Gamepad For P4 Model Name: STK-4007L
Test Mode: Charging+TX Phase : L
Test Voltage: AC 120V/60Hz
90.0 dBu¥Y
80
70
60 “h""“""---..____ FOC Part15 CE-Class B_QP
—
5[' : 1
1 3 g
40 f‘%ﬁ \f fﬁ\ 7
q 1
30 WM WWWWWW Pt A Wwwwmw
1 )
20 W“ﬂ\"""‘\mm flﬂﬂ\\ MWWM Y o 0 2 LLK “
N ' T W%%mwmm MMM\“‘-\A\
10 peak
0 AVG
10
0.150 0.500 [MHz) 5.000 30.000
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) (dBuV) (dB) (dBuV) | (dBuV) | (dB) Detector | P/F | Remark
1 0.1724 33.29 9.05 42.34 64.84 |-22.50( QP P
2 01724 18.42 9.05 27.47 5484 |-27.37| AVG | P
3 0.2805 30.62 9.68 40.30 60.80 |-20.50( QP P
4 0.2805 13.65 9.68 23.33 50.80 |-27.47| AVG | P
57 0.6404 33.57 9.90 4347 56.00 |-12.53| QP P
6 0.6404 16.92 9.90 26.82 46.00 |(-19.18| AVG | P
7 1.3920 26.53 10.03 36.56 56.00 |-1944| QP P
8 1.3920 12.79 10.03 22.82 46.00 |-23.18| AVG | P
9 3.3990 23.65 10.12 33.77 56.00 |-22.23| QP P
10 3.3990 7.61 10.12 17.73 46.00 |-28.27| AVG | P
11 8.0880 2411 10.19 34.30 60.00 |-25.70( QP P
12 8.0880 8.47 10.19 18.66 50.00 |-31.34| AVG | P
Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.
2.Quasi-Peak and Average measurement were performed at the frequencies with maximized
peak emission.

3.Mesurement Level = Reading level + Correct Factor

4.All test modes were pre-tested, but we only recorded the worst case in this report.
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EUT: Wireless Gamepad For P4 Model Name: STK-4007L

Test Mode: Charging+TX Phase : N

Test Voltage: AC 120V/60Hz

90.0 dBuv

80

70

&0 T — FOC Pait15 CE-Class B_QP

=
i

40

0 \{ Wﬁ“"‘”‘“ﬂ”ﬂ mw%mw Rt
S RN PAVE o o
o

10 \%peak
0 AYG
-10

0.150 0.500 [MHz) 5.000 30.000

%
%
|
|
/

Frequency | Reading | Factor Level Limit |Margin
(MHz) (dBuv) (dB) (dBuV) | (dBuV) | (dB)

0.1590 35.65 9.17 4482 65.52 |[-20.70| QP
0.1590 18.63 9.17 27.80 55.52 |[-27.72| AVG
0.2805 30.81 9.68 40.49 60.80 (-20.31| QP
0.2805 12.49 9.68 2217 50.80 |[-28.63| AVG
0.6180 29.73 9.93 39.66 56.00 (-16.34| QP
0.6180 14.89 9.93 24.82 46.00 ([-21.18| AVG
0.9330 23.50 9.77 33.27 56.00 |[-22.73| QP
0.9330 11.47 9.77 21.24 46.00 |-24.76| AVG
1.6980 23.31 10.04 33.35 56.00 |[-22.65| QP
1.6980 7.54 10.04 17.58 46.00 |-28.42| AVG
12.5520 21.08 10.15 31.23 60.00 |[-28.77| QP
12 12.5520 5.86 10.15 16.01 50.00 |-33.99| AVG

=z
°

Detector [P/F | Remark

Ol ol N o Asw N =
*

[y
o

—
—_

™| U|(T0|0| O ©O|OV|(U| O O OO

Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.
2.Quasi-Peak and Average measurement were performed at the frequencies with maximized
peak emission.

3.Mesurement Level = Reading level + Correct Factor

4.All test modes were pre-tested, but we only recorded the worst case in this report.
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5.3 Radiated Emission

5.3.1 Limits
Frequencies Field Strength Measurement Distance
(MH2z) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

5.3.2 Test Procedures

a) The radiated emission tests were performed in the 3 meters.

b) The EUT was placed on the top of a rotating table 0.8 meters above the ground. The table
was rotated 360 degrees to determine the position of the highest radiation.

c) The height of the test antenna shall vary between 1m to 4m. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

d) If the peak mode measured value compliance with and lower than quasi peak mode limit, the
EUT shall be deemed to meet QP limits and then no additional QP mode measurement
performed.

e) If the peak mode measured value compliance with and lower than average mode limit, the
EUT shall be deemed to meet average limits and then no additional average mode
measurement performed.

f) For the actual test configuration, please refer to the related item — EUT test photos.

5.3.3 Test Setup
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Radiated Emission Test-Up Frequency Below 30MHz

Radiated Emission Test-Up Frequency 30MHz~1GHz

= T

Turntable g
Spectrum \
Analyzer IO.Sm
]
*‘ p—
Ground Plane _
Coaxial Cable
Radiated emission test-up frequency above 1GHz
Am
Turntable — ] T A
\ |EUT v |
Spectrum
Analyzer
Pre-amp ~\|=_’QE—3
L 1

5.3.4 Test Result
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Below 30MHz
: Wireless Gamepad .
EUT: Eor P4 Model Name: STK-4007L
Pressure: 1010 hPa Test Voltage: DC 3.7V from battery
Test Mode: TX Polarization: --
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - - - Pass
- - - - Pass
Note:

1. For 9kHz-30MHz, the amplitude of spurious emissions which are attenuated by more than
20dB below the permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Fax: (86-755) 29985110

Limit line = specific limits (dBuV) + distance extrapolation factor.
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30MHz — 1GHz

EUT: Wireless Gamepad For P4 Model Name: STK-4007L

Test Mode: TX Phase : Horizontal

Test Voltage: DC 3.7V from battery

g80.0 dBu¥/m

70

60
FCC Part1h RE-Class B_30-1000MHz

" [

30 4 0
2 3
1
20
10
0.0
30.000 60.00 [MHz] 300.00 1000.000
no. | Freatencr | Readng | Fedor | Lol | im0 o | " |40 | e
1 191.7450 34.48 -12.22 22.26 4350 |-21.24| QP 100 348 P
2 245 9509 34.72 -9.86 24.86 46.00 |-21.14| QP 100 278 P
3 279.0436 34.48 -8.88 25.60 46.00 |-2040( QP 100 298 P
4 348.0274 35.53 -7.60 27.93 46.00 |-18.07| QP 100 33 P
5 480.5276 33.38 -4.31 29.07 46.00 |-16.93| QP 100 207 P
6 * 731.9203 29.48 0.77 30.25 46.00 |-15.75| QP 100 7 P

Remarks:

1. Mesurement Level = Reading level + Correct Factor, Margin = Mesurement Level — Limit.
2.The emission levels of other frequencies are very lower than the limit and not show in test
report.

3.All test modes were pre-tested, but we only recorded the worst case in this report.
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EUT: Wireless Gamepad For P4 Model Name: STK-4007L
Test Mode: X Phase : Vertical

Test Voltage: DC 3.7V from battery

80.0 dBu¥Y/m

70

60
FCC Part15 RE-Class B_30-1000MHz

2 [

40 I

30
20
10
0.0
30.000 60.00 [MHz) 300.00 1000.000
Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No. | " (MHz) | (dBuv) | (dB/m) |(dBuv/m)|(dBuvim)| (dB) | P | (em) | (ceg) |P/F| Remark
1 151.0666 26.44 -8.76 17.68 4350 |-25.82| QP 100 195 P
2 228.4904 30.56 -10.73 19.83 46.00 |-26.17| QP 100 318 P
3 297.2241 29.86 -8.40 21.46 46.00 |-2454| QP 100 337 P
4 348.0274 32.27 -7.60 24.67 46.00 |-21.33| QP 100 359 P
5 511.8352 31.54 -3.32 28.22 46.00 |-17.78| QP 100 22 P
6 * | 586.8437 29.98 -1.50 28.48 46.00 |-17.52| QP 100 173 P

Remarks:

1. Mesurement Level = Reading level + Correct Factor, Margin = Mesurement Level — Limit.
2.The emission levels of other frequencies are very lower than the limit and not show in test
report.

3.All test modes were pre-tested, but we only recorded the worst case in this report.
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1GHz-25GHz

Frequency| Read |Cable|Antenna|Preamp|Emission| Limits |[Margin|Remark |Comment
Level | loss | Factor | Factor | Level
(MHZz) [(dBuV)| (dB) | dB/m (dB) [(dBuV/m){(dBuV/m)| (dB)
Low Channel (2402 MHz)(GFSK)--Above 1G
4804 |66.51|5.21| 35.59 | 44.30 | 63.01 74.00 [-10.99| Pk Vertical
4804 |49.24 |5.21| 35.59 | 44.30 | 45.74 54.00 | -8.26 AV Vertical
7206 |58.39|6.48| 36.27 | 44.60 | 56.54 74.00 |-17.46| Pk Vertical
7206 | 45.97 |1 6.48 | 36.27 | 44.60 | 44.12 54.00 | -9.88 AV Vertical
4804 |65.80|5.21| 35.55 | 44.30 | 62.26 74.00 |-11.74| Pk [Horizontal
4804 |49.13|5.21| 35.55 | 44.30 | 45.59 54.00 | -8.41 AV  |Horizontal
7206 |60.95|6.48| 36.27 | 44.52 | 59.18 74.00 |-14.82| Pk [Horizontal
7206 |45.18|6.48 | 36.27 | 44.52 | 43.41 54.00 |-10.59| AV [Horizontal
Mid Channel (2441 MHz)(GFSK)--Above 1G
4882 |65.61|5.21| 35.66 | 44.20 | 62.28 74.00 |-11.72| Pk Vertical
4882 |49.45|5.21| 35.66 | 44.20 | 46.12 54.00 | -7.88 AV Vertical
7323 |58.92|7.10] 36.50 | 44.43 | 58.09 74.00 |-15.91| Pk Vertical
7323 |44.63|7.10| 36.50 | 44.43 | 43.80 54.00 |-10.20| AV Vertical
4882 |65.60|5.21| 35.66 | 44.20 | 62.27 74.00 |-11.73| Pk [Horizontal
4882 |49.23|5.21| 35.66 | 44.20 | 45.90 54.00 | -8.10 AV |Horizontal
7323 |59.54|7.10] 36.50 | 44.43 | 58.71 74.00 |-15.29| Pk [Horizontal
7323 144.16|7.10] 36.50 | 44.43 | 43.33 54.00 |-10.67| AV [Horizontal
High Channel (2480 MHz)(GFSK)-- Above 1G
4960 |66.26|5.21 | 35.52 | 44.21 | 62.78 74.00 |-11.22| Pk Vertical
4960 |51.15|5.21| 35.52 | 44.21 | 47.67 54.00 | -6.33 AV Vertical
7440 |58.87|7.10| 36.53 | 44.60 | 57.90 74.00 |-16.10| Pk Vertical
7440 144.45|7.10] 36.53 | 44.60 | 43.48 54.00 |-10.52| AV Vertical
4960 |64.48|5.21| 35.52 | 44.21 | 61.00 74.00 |-13.00| Pk [Horizontal
4960 |50.02|5.21| 35.52 | 44.21 | 46.54 54.00 | -7.46 AV  |Horizontal
7440 159.40|7.10] 36.53 | 44.60 | 58.43 74.00 |-15.57| Pk [Horizontal
7440 |143.69|7.10| 36.53 | 44.60 | 42.72 54.00 |-11.28| AV [Horizontal

Note:

1. All Readings are Peak Value (VBW=3MHZz) and AV Value (VBW=10Hz).

2. Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor.

3. All the modulation modes have been tested, and only the worst results are reflected in
the report.
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5.3.5 Radiated Band Edge

Erequenc Meter | Cabl | Antenn | Pream Emissio Dete
q Readin e a p n Level Limits | Margin ctor
y g Loss | Factor | Factor Comment

(MHz) | (dBuV) | @B) | dB/m | (dB) (d'f’n*;w (d?n*;w dB) | Type
1Mbps(GFSK)- Non-hopping
2310.00 | 59.92 | 2.40 | 27.70 | 40.40 | 49.62 | 74.00 | -24.38 | Pk | Horizontal
2310.00 | 42.06 | 2.40 | 27.70 | 40.40 | 31.76 | 54.00 | -22.24 | AV | Horizontal
2310.00 | 58.16 | 2.40 | 27.70 | 40.40 | 47.86 | 74.00 | -26.14 | Pk | Vertical
2310.00 | 44.98 | 2.40 | 27.70 | 40.40 | 34.68 | 54.00 | -19.32 | AV | Vertical
2390.00 | 57.42 | 2.44 | 28.30 | 40.10 | 48.06 | 74.00 | -25.94 | Pk | Vertical
2390.00 | 41.01 | 2.44 | 28.30 | 40.10 | 31.65 | 54.00 | -22.35 | AV | Vertical
2390.00 | 59.36 | 2.44 | 28.30 | 40.10 | 50.00 | 74.00 | -24.00 | Pk | Horizontal
2390.00 | 41.46 | 2.44 | 28.30 | 40.10 | 32.10 | 54.00 | -21.90 | AV | Horizontal
248350 | 57.96 | 2.48 | 28.70 | 39.80 | 49.34 | 74.00 | -24.66 | Pk | Vertcal
248350 | 42.99 | 2.48 | 28.70 | 39.80 | 34.37 | 54.00 | -19.63 | AV | Vertical
248350 | 57.32 | 2.48 | 28.70 | 39.80 | 48.70 | 74.00 | -25.30 | Pk | Horizontal
248350 | 43.70 | 2.48 | 28.70 | 39.80 | 35.08 | 54.00 | -18.92 | AV | Horizontal
2500.00 | 58.80 | 2.48 | 28.70 | 39.80 | 50.18 | 74.00 | -23.82 | Pk | Vertical
2500.00 | 41.94 | 2.48 | 28.70 | 39.80 | 33.32 | 54.00 | -20.68 | AV | \Vertical
2500.00 | 59.77 | 2.48 | 28.70 | 39.80 | 51.15 | 74.00 | -22.85 | Pk | Horizontal
2500.00 | 42.43 | 2.48 | 28.70 | 39.80 | 33.81 | 54.00 | -20.19 | AV | Horizontal
Note:

1. All Readings are Peak Value (VBW=3MHz) and AV Value (VBW=10Hz).

2. Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor.

3. All the modulation modes have been tested, and only the worst results are reflected in
the report.
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5.4 Peak Output Power

541 Limit
FCC Partl5 Subpart C
Section Test Item Limit Frequency Range
(MHz)
15.247(b)(1) Peak output power | Power<1W(30dBm) 2400-2483.5

5.4.2 Test Procedure
(1) The EUT was directly connected to the spectrum analyzer and antenna output port as
show in the block diagram above.
(2) Spectrum Setting:
RBW=1MHz, VBW=3MHz, Detector=Peak (If 20dB BW <1 MHz)
RBW=3MHz, VBW=8MHz, Detector=Peak (If 20dB BW > 1 MHz)
(3) The EUT was set to continuously transmitting in the max power during the test.

543 Test Setup

Spectrum
Analyzer

EUT

5.4.4 Test Results
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EUT: mre'ess Gamepad For |y, el Name: STK-4007L
Test Mode: 8:7'\2;0(]'8 /CHOO, CH39, Test Voltage: DC 3.7V from battery
GESK
Frequency Maximum Peak Output o
Test Channel (MH2) Power(dBm) Limit (dBm)
CHOO 2402 0.12 20.97
CH39 2441 0.42 20.97
CH78 2480 0.21 20.97
m/4-DOPSK
Frequency Maximum Peak Output L
Test Channel (MH2) Power(dBm) Limit (dBm)
CHOO0 2402 0.86 20.97
CH39 2441 1.06 20.97
CH78 2480 0.9 20.97
8DPSK
Frequency Maximum Peak Output L
Test Channel (MH2) Power(dBm) Limit (dBm)
CHOO0 2402 1.15 20.97
CH39 2441 1.38 20.97
CH78 2480 1.16 20.97

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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5.5 20dB Occupied Channel Bandwidth

5.5.1  Limit
FCC Partl5 (15.247) , Subpart C
. _— Frequency Range
Section Test Item Limit (MH2)
15.247a(1) 20dB bandwidth N/A 2400-2483.5

5.5.2 Test Procedure
(1) The EUT was directly connected to the spectrum analyzer and antenna output port as
show in the block diagram above.
(2) Spectrum Setting:
Bandwidth: RBW=30 kHz, VBW=100 kHz, detector= Peak

5.5.3 Test Setup

EUT Spectrum
Analyzer
5.5.4 Test results
EUT: mre'ess Gamepad For |y, o) Name: STK-4007L
Test Mode: 'I(;)é;\glgode /CHOO, CH3s, Test Voltage: DC 3.7V from battery
Frequency 20dB Bandwidth 99% Occupied
e (MH2) (MH2) Bandwidth (MHz) Reetl
2402 1.023 0.89669 Pass
GFSK 2441 1.015 0.90168 Pass
2480 1.018 0.90550 Pass
2402 1.316 1.1940 Pass
7 /4-DQPSK 2441 1.328 1.2203 Pass
2480 1.323 1.2165 Pass
2402 1.288 1.1954 Pass
8DPSK 2441 1.295 1.2123 Pass
2480 1.286 1.2061 Pass
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Test plots
GFSK mode

TX CHOO

s Keysight Spectrum Analyzer - Occupied BW ==
50Q AC | SENSE:PULSE] | | 10:04:48 AM Oct 08, 2023
00000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.402508 GHz

Ref Offset 1.69 dB
Ref 21.69 dBm

#VBW 100 kHz

QOccupied Bandwidth Total Power 6.82 dBm
896.69 kHz

Transmit Freq Error -3.115 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.023 MHz x dB -20.00 dB

(EE] ISTATUS

TX CH39

[ Keysight Spectrum Analyzer - Occupied BW ==
RL RF 0Q AC | SENSE:PULSE] | | 10:11:10 AM Oct 08, 2023

nter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
—p—~ Trig: FreeRun Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.441503 GHz
Ref Offset 1.71 dB
1Lu dBidiv R:f 21s.e?1 dBm -23.031 dBm

#VBW 100 kHz

QOccupied Bandwidth Total Power 7.24 dBm
901.68 kHz

Transmit Freq Error -4.514 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.015 MHz xdB -20.00 dB

MsG STATUS
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TX CH78

[ Keysight Spectrum Analyzer - Occupied BW ==
RF 50 Q AC | SENSE:PULSE] | | 10:12:50 AM Oct 08, 2023

| RL 50 ¢
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio $td: None
—p—~ Trig: FreeRun Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.480501 GHz
Ref 2171 dBm 121.928 dBm

#VBW 100 kHz

QOccupied Bandwidth Total Power 6.89 dBm
905.50 kHz

Transmit Freq Error -7.730 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.018 MHz xdB -20.00 dB

MsG STATUS

1/4-DOPSK
TX CHOO

s Keysight Spectrum Analyzer - Occupied BW (== |
i RL RF 50Q AC | SENSE:PULSE] | | 10:22:28 AM Oct 08, 2023
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.402651 GHz

Ref Offset 1.69 dB
Ref 21.69 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 6.00 dBm
1.1940 MHz

Transmit Freq Error -6.507 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.316 MHz xdB -20.00 dB

(EE] ISTATUS
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TX CH39

==
| SENSE:PULSE] [ [ 10:23:36 AM Oct 08,2023
Center Freq: 2.441000000 GHz Radio Std: None
—p—~ Trig: FreeRun Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

MKr3 2.44166 GHZ
Ref 2171 dBm $23.900 dBm

Keyslght Spectrum Analyzr - Occupied BW

#VBW 100 kHz

QOccupied Bandwidth Total Power 5.96 dBm
1.2203 MHz

Transmit Freq Error -3.483 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.328 MHz xdB -20.00 dB

MsG STATUS

TX CH78

s Keysight Spectrum Ana\yzer D:(up\ad BW ==
SENSE:PULSE [ [ 10:24:36 AM Oct 08, 2023

Center Freq: 2.480000000 GHz Radio Std: None
+«». Trig: FreeRun Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 71 dB Mkr3 2.480657 GHz
Ref 21.71 dBm

#VBW 100 kHz

QOccupied Bandwidth Total Power 5.77 dBm
1.2165 MHz

Transmit Freq Error -4.247 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.323 MHz x dB -20.00 dB

(EE] ISTATUS
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8DPSK mode

TX CHOO

[ Keysight Spectrum Analyzer - Occupied BW

=

U RL
Center Fre

RE 50 Q  AC

q 2.402000000 GHz

| SENSE:PULSE] [ [

10:25:53 AM Oct 08, 2023

Center Freq: 2.402000000 GHz

Ref Offset 1.69 dB
Ref 21.69 dBm

Occupied Bandwidth

#IFGain:Low

1.1954 MHz

Transmit Freq Error
x dB Bandwidth

-11.796 kHz
1.288 MHz

—p—~ Trig: FreeRun
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Avg|Hold: 1001100

6.17 dBm

99.00 %
-20.00 dB

STATUS

Radio $td: None
Radio Device: BTS

Mkr3 2.402632 GHz
-21.186 dBm

TX CH39

[ Keysight Spectrum Analyzer - Occupied BW

=R

RF 00  AC

Ref Offset 1.71 dB
Ref 21.71 dBm

Occupied Bandwidth

il RL 50 Q
Center Freq 2.441000000 GHz

#IFGain:Low

1.2123 MHz

Transmit Freq Error
x dB Bandwidth

-13.525 kHz
1.295 MHz

SENSE:PULSE|

10:27:08 AM Oct 08,2023

[
Center Freq: 2.441000000 GHz

+«». Trig: FreeRun
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Avg|Hold: 1001100

6.13 dBm

99.00 %
-20.00 dB

ISTATUS

Radio Std: None

Radio Device: BTS

Mkr3 2.441634 GHz
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TX CH78

[ Keysight Spectrum Analyzer - Occupied BW o e =]
| RL RF 50Q A | SENSE:PULSE] [ [ 10:28:11 AM Oct 08, 2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio $td: None
—p—~ Trig: FreeRun Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.480631 GHz
Refsizioem " "22849dBm

#VBW 100 kHz

QOccupied Bandwidth Total Power 6.14 dBm
1.2061 MHz

Transmit Freq Error -12.176 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.286 MHz xdB -20.00 dB

MsG STATUS
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5.6 Carrier Frequency Separation

5.6.1 Limit
FCC Partl5 (15.247) , Subpart C
7 T Frequency Range
Section Test Item Limit (MH2)
>25kHz or >two-thirds
15.247(a)(1) Channel Separation | of the 20 dB bandwidth 2400-2483.5
(Which is greater)

5.6.2 Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as
show in the block diagram above.
(2) Spectrum Setting:
RBW=30 kHz, VBW=100 kHz, detector= Peak, Sweep Time =auto.
(3) The EUT was set to the Hopping Mode for Channel Separation Test and continuously

transmitting for the Test.

5.6.3 Test Setup

Spectrum
Analyzer

EUT

5.6.4 Test Results
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EUT \Iﬁﬂre'ess Gamepad For |\, el Name: STK-4007L
Pressure: 1012 hPa Test Voltage: DC 3.7V from battery
Test Mode: GFSK, 1/4-DQPSK, 8DPSK /CH00, CH39, CH78
Mode Channel Frequency | Test Result Limit Result
(MHz) (MH2) (MHz)
Low 2402 0.836 0.682 2/3 of 20dB BW Pass
GFSK Middle 2441 0.818 0.677 2/3 of 20dB BW Pass
High 2480 0.834 0.679 2/3 of 20dB BW Pass
Low 2402 0.996 0.877 2/3 of 20dB BW Pass
1/4-DQPSK [ Middle 2441 1 0.885 2/3 of 20dB BW Pass
High 2480 0.996 0.882 2/3 of 20dB BW Pass
Low 2402 1 0.859 2/3 of 20dB BW Pass
8DPSK Middle 2441 0.866 0.863 2/3 of 20dB BW Pass
High 2480 1.154 0.857 2/3 of 20dB BW Pass

Note: Frequency Separation =Mkr2(X-Vaule)-Mkr1(X-Vaule)

Test plots

GFSK mode-CHOO

e Keysight Spectrum Analyzer - Swept SA ==
ZIE AT [ SENSE:PULSE] I [ 10:33:19 AM Oct 08, 2023
00000 GHz #Avg Type: RMS

PNO: Wide (50  Trig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

[of:]

Mkr1 2.401 988 GHz
Ref 20.00 dBm -2.316 dBm

Span 2.000 MHz
#V/BW 100 kHz Sweep 2.133 ms (1001 pts)

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
0N [1]F] 2.401 988 GHz -2.316 dBm [
1 f] 2.402 824 GHz 2444dBm| [ ]
- -

SoWONDN LW

+
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GFSK mode-CH39

[ Keysight Spectrum Analyzer - Swept SA

(! RF 50Q AC
Center Freq 2.441500000 GHz
F

Ref Offset 1.71 dB
Ref 20.00 dBm

IFGain:Low

| SENSE:PULSE] | |

#Avg Type:RMS
Trig: Free Run

NO: Wide GO
™ #Atten: 30 dB

Avg[Hold:>100100

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MKR| MODE TRC| SCL|

0N [1]F] z 1006 GHz -2, 038 dBm [
2 lIllll] 2.441 824 GHz 1 956 dBm ——_

FUNCTION FUNCTION WIDTH

FUNCTION VALUE

GFSK mode-CH78

Keyslght Spactrum Ana\yzav Swept Sh

==

P

Ref Offset 1.71 dB
Ref 20.00 dBm

IFGain:Low

| SENSE:PULSE] [ [

10:43:47 AM Oct 08, 2023

#Avg Type:RMS
Trig: Free Run

NO: Wide G
'ow * #Atten: 30 dB

Avg|Hold:>100/100

Mkr1 2.478 998 GHz
-2.2562 dBm

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MKR MODE TRC| SCL|

0N [1]F] 2. 47: 998 GHz|  -2.252 dBm|
A N [1]f] 2.479 832 GHz 2214 dBm ——_
3 [N I I ) N

Y FUN"T\DN FLIH"TDII ADTH

FUN’T\DN JALUE
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11/4-DQPSK mode-CHO0

KEyslghtSpa(tmm Ana\yzer SWEpISA =R
| SENSE:PULSE] | |
#Avg Type:RMS
PNO: Wide (50  Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 1.68 dB
Ref 20.00 dBm

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

0N [1]F] 2, 401 984 GHz -2. 309 dBm [
2 lIllll] 2.402 980 GHz 2 458 dBm ——_

1/4-DQPSK mode-CH39

==
| SENSE:PULSE] [ [ 10:55:48 AMO((DS 2023
#Avg Type:RMS
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Keyslght Spactrum Ana\yzav Swept Sh

Ref Offset 1.71 dB
Ref 20.00 dBm

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

NN [1[F] 2¢41 154 GHz 2237 dBm|
| 2447154GHz|  2231dBm| |
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11/4-DQPSK mode-CH78

KEyslghtSpa(tmm Ana\yzer SWEpISA =R
| SENSE:PULSE] | |
#Avg Type:RMS
PNO: Wide (50  Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 1.71 dB
Ref 20.00 dBm

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

N [1]f] 2, 479 150 GHz 2. 4.49 dBm
2lIllll] 2480146 GHz|  -2.522 dBm|

8DPSK mode-CHOO0

==
| SENSE:PULSE] [ [ 11:20:51 AM Oct 08,2023
#Avg Type:RMS
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Keyslght Spectrum Ana\yzav Swept A

Ref Offset 1.68 dB
1LO dBidiv_ Ref 20.00 dBm
og

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUN’T\DN JALUE

NN [1[F] 2. 401 988 GHz 2. 507 dBm| [ @000 |
2 ENEERA T B 11 E——————
I R B
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8DPSK mode-CH39

[ Keysight Spectrum Analyzer - Swept SA ==
( RF 50Q AC | SENSE:PULSE] | |
Center Freq 2.441500000 GHz . #Avg Type: RMS
PNO: Wide (o  Trig: Free Run Avg|Hold:>100/100
: -
IFGain:Low #Atten: 30 dB

Ref Offset 1.71 dB
Ref 20.00 dBm

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

0N [1]F] z 0 984 GHz 2. 198 dBm [
2 lIllll] 2,441 850 GHz 5 016 dBm ——_

8DPSK mode-CH78

==
| SENSE:PULSE] [ [ 11:10:17 AM Oct 08,2023
#Avg Type:RMS
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Keyslght Spactrum Ana\yzav Swept Sh

Ref Offset 1.71 dB
Ref 20.00 dBm

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

NN [1]F] 2. 47! 822 GHz —
N [1[F] 2.479 976 GHz I
3 I I I
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5.7 Hopping Channel Number

5.7.1 Limit

Frequency hopping systems in the 2400-2483.5MHz band shall use at least 15 channels.
5.7.2  Test Procedure

The testing follows IEEE / ANSI C63.10-2020 clause 7.8.3

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = the frequency band of operation

RBW : To identify clearly the individual channels, set the RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, whichever is smaller.

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

5.7.3 Test Setup

Spectrum
Analyzer

EUT

5.7.4 Test Results
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Mode Quantity of Hopping Limit Results
Channel
GFSK, 1/4-DQPSK, 8DPSK 79 >15 Pass
Test plots
GFSK mode
KEyslghtSpactrumAna\ﬂE S B

[
#Avg Type:RMS
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.402 004 0 GHz
Ref Offset 1.69 dB
1L%gBldiv Reef 25.900 dBm -0.150 dBm

S U Nl
A AR
LAARARAR!RLARSAR AGLARARN LALLM AL N

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

U N [1]7] 2. 402 004 0 GHz 0. 150 =T oY I
A N [1]f] 2.479993 0 GHz 0102dBm| [ ]
-+ rr - ]

S0V~ G AW

A

£
@
8
5
B
2
&

/4-DQPSK mode

[ SENSE:PULSE] |

[
#Avg Type:RMS
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 1.69 dB
1Ln deidiv  Ref 20.00 dBm
og

] RN U A —
LR TR AR R AN AT VTR A TAA A AR AAA AR T IR A TP A A AN AT
[N A AR AT TR T VA AR I
IR I R
------

#V/BW 300 kHz Sweep 8.000 ms (1001 pts)

MKR MODE| TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

N [1[f] 2. 401 837 0 GHz -1 030 ®m [ [ 00|

2 NEEREE 2.480 160 0 GHz Y =Y I

- rrr - ]

]
- r B

r - r ]

r - r— ]
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8DPSK mode
Ksyslght':ipa(tmm Ana\ﬂev SweplSA ==

Q AC | SENSE:PULSE] |

Center Freq 2 441750000 GHz ) #Avg Type: RMS
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.401 753 5 GHZ
Ref 20.00 dBm -3.552 dBm

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 8.000 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -

0N [1]F] 2. 401 753 5 GHz 3. 552 dBm [
2 lIllll] 2.480 4105 GHz 4 926 dBm ——_
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5.8 Dwell Time
5.8.1 Limit

FCC Partl5 (15.247) , Subpart C

7 T Frequency Range
Section Test Item Limit (MH2)
15.247(a)(1) Dwell time 0.4 sec 2400-2483.5

5.8.2 Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram above.

(2) Spectrum Setting: RBW=1MHz, VBW=3MHz, Span=0Hz, Detector=Peak

(3) Use video trigger with the trigger level set to enable triggering only on full pulses.

(4) Sweep Time is more than once pulse time.

(5) Set the center frequency on any frequency would be measure and set the frequency span to
zero span.

(6) Measure the maximum time duration of one single pulse.

(7) Set the EUT for packet transmitting.

(8) Measure the maximum time duration of one single pulse.

(9) The EUT was set to the Hopping Mode for Dwell Time Test.

5.8.3 Test Setup

Spectrum
Analyzer

EUT

5.8.4 Test Results
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EUT: \F’,\ﬂre'ess Gamepad For |1 qel Name: STK-4007L
Pressure: 1012 hPa Test Voltage: DC 3.7V from battery
Test Mode: GFSK, 1/4-DQPSK, 8DPSK /CH39
Mode |Data Packet Fr?&llj_g;cy Pulse(nlzlsj)ration Dwm(arIrI];I')ime Limit(s) Conclusion
DH1 2441 0.375 120.00 <0.4 Pass
GFSK DH3 2441 1.632 261.12 <0.4 Pass
DH5 2441 2.88 307.20 <0.4 Pass
2DH1 2441 0.383 122.56 <04 Pass
/4 DQPSK 2DH3 2441 1.638 262.08 <04 Pass
2DH5 2441 2.883 307.52 <04 Pass
3DH1 2441 0.386 123.52 <04 Pass
8DPSK 3DH3 2441 1.637 261.92 <04 Pass
3DH5 2441 2.887 307.95 <04 Pass

Note:
1.A period time = 0.4 (s) * 79 = 31.6(S)

2.DH1 time slot = Pulse Duration * (1600/(2*79)) * A period time

DH3 time slot = Pulse Duration * (1600/(4*79)) * A period time

DH5 time slot = Pulse Duration * (1600/(6*79)) * A period time

3. For GFSK, 1/4-DQPSK and 8DPSK: The test period: T= 0.4 Second/Channel x 79 Channel =
31.6s
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Test plots

Modulation mode GFSK mode

[ Keysight Spectrum Analyzer - Swept 54
RL RF

Center Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
PNO: Fast ——  17iQ: Video
IFGain:Low #Atten: 30 dB

Ref Offset 1.71 dB AMKr1 375.0 ps
Ref 20.00 dBm 0.21d

DH1

Center 2.441000000 GHz
Res BW 1.0 MHz

STATUS

[ Keysight Spectrum Analyzer - Swept 54
AL G s - e
Center Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
PNO: Fast ~»— 1Tig: Video
IFGain:Low BATH 30 dB

AMKr1 1.632 ms|
Ref Offset 1.71 dB
Ref 20.00 dBm 4.95 dB|

DH3

Center 2.441000000 GHz
Res BW 1.0 MHz

[ Keysight Spectrum Analyzer - Swept 54
AL R E

Center Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
PNO: Fast ~»— 1Tig: Video
IFGain:Low #Atten: 30 dB

AMEKr1 2.880 ms|
Ref Offset 1.71 dB rh
Ref 20.00 dBm 3.13 dB|

DH5

Center 2.441000000 GHz
Res BW 1.0 MHz

MKR| MODE TRC] SCL
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Modulation mode

/4-DQPSK mode

[ Keysight Spectrum Analyzes - Swept SA
Rl 5 NSEPULSE
Center Freq 2.441000000 GHz Trig Delay-500.0ps
PNO: Fast ~#— 1 ideo
IFGain:Low

Ref Offset 1.71 dB
Ref 20.00 dBm

W’mz W

#Avg Type: RMS

AMkr1 383.0 ps
-1.72 dB

"

2-DH1

#VBW 3.0 MHz

Center 2.441000000 GHz

Res BW 1.0 MHz Sweep 10.00 ms (10001 pts]

sG STATUS

= Keysight Spectrum Analyzes - Swept SA
RL R

Trig Delay-600.0 ps
PNO: Fast ~»— 1Tig: Video
IFGain:Low BATH 30 dB

Cerer Freq 2.441000000 GHz #Avg Type: RMS

AMEKr1 1.638 ms|
Ref Offset 1.71 dB
Ref 20.00 dBm 5.45 dB|

2-DH3

Center 2.441000000 GHz
Res BW 1.0 MHz

= Keysight Spectrum Analyzes - Swept SA ==
RL 5 N ES

Center Freq 2.441000000 GHz

Trig Delay-600.0 ps
ideo

#Avg Type: RMS
IFGain:Low

Ref Offset 1.71 dB
Ref 20.00 dBm

2-DH5

Center 2.441000000 GHz Span 0 Hz,
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts]

FUNC JALUE

MsG STATUS
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Modulation mode 8DPSK mode

[ Keysight Spectrum Analyzer - Swept 54
g 11:17:13 AMOCt 08, 2
T

RL R il S
Center Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
PNO: Fast ——  17iQ: Video :
IFGain:Low #Atten: 3 =
ot1.7 AMkr1 386.0 ps
Ref Offset1.71 dB
Ref 20.00 dBm -1.90 dB

’1::-‘2

3-DH1

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

MsG STATUS

[ Keysight Spectrum Analyzer - Swept 54
AL R E

Center Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
PNO: Fast ~»- 17Q: Video
IFGain:Low #Atten: 30 dB

Ref Offset1.71 dB AMKr1 1,637 m

Ref 20.00 dBm -0.16 dB

2

'1::-‘-

3-DH3

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts]

FUNCTION VALUE

MSG STATUS

= Keysight Spectrum Analyzes - Swept S
RL R s T NSEPULSE
Center Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
PNO: Fast =+ ideo

IFGain:Low

Ref Offset 1.71 dB
Ref 20.00 dBm

3-DH5

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
Tel: (86-755) 29989321 Fax: (86-755) 29985110 Web:www.sz-hongbiao.com


http://www.sz-hongbiao.com/

HONG BIAO

gl\ *li iA iIE - Page 46 of 56 - Report No.: HB20231013002E-01

5.9 Conducted Band Edge
5.9.1 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on
the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in 815.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in 815.205(a), must also
comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

5.9.2 Test Procedure

a) Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to
any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.

c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient
frequency span including 100 kHz bandwidth from band edge.

d) Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

e) Repeat above procedures until all measured frequencies were complete.

5.9.3 Test Setup

Spectrum
Analyzer

EUT

5.9.4 Test Results
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EUT:

Wireless Gamepad For

P4

Model Name:

STK-4007L

Pressure:

1012 hPa

Test Voltage:

DC 3.7V from battery

Test plots

GFSK:

Band Edge Left Side(Non-hopping)

(= Kepight Spectrum nsiyzes - Suegt 53
KL

Center Freg 2.402000000 GHz

Ref Offset 1,68 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz
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AvglHold: 100100

= xm.,“ Spectum Anayze: - Swept SA

Centsr Freq 2.356000000 GHz
PNO: Fast —»—  Trig: Free Run
IFGainaw #Atten: 30 dB

Ref Offset 1.69 dB
Ref 20.00 dBm

FETETE N TIE e o

Span £.000 MHz
Sweep 1.000 ms (1001 pts)

Type:RMS
Avmﬂoid 100100

Mkr1

Stop 2.40600 GHz
Sweep 9.600 ms (1001 pts)

[ Kepight Spectrum Ansiyze - Suept 53
KL

Center Freg 2.480000000 GHz

Ref Offset 171 dB
Ref 20.00 dBm

Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

STATUS

#Avg Type: RMS
AvglHold: 100100

PNO: Fast —»—  Trig: Free Run
IFGainaw #Atten: 30 dB

Ref Offset 1.71 dB
Ref 20.00 dBm
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#VBW 300 kHz

2479 8 GHz| 0.108 dBm
24835 GHz -56 806 dBm

Span £.000 MHz
Sweep 1.000 ms (1001 pts)

Type:RMS
Avmﬂoid 100100

Mkr1

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

GFSK: Band Edge,

Left Side(Hopping)

[— Kepight Spectrum Aasbyze: - Swest A
KL

Center Freq 2.402000000 GHz

Ref Offset 1,69 4B
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

#Avg Type: RMS
Avg|Hold: 2000/2000

Trig: Free Run
#Anen: 30 0B

#VBW 300 kHz

STaTuS

e Keysight Spectrum Anshyzer - Swept SA
1037 hi
Center Freq 2.356000000 GHz
PNO: Fast —»-  Trig: FreeRun
FGaind ow #anen: 30 dB

Ref Offset 1.69 dB
Ref 20.00 dBm

Span 8.000 MHz
Sweep 1.000 ms (1001 pts)

BAvg Type: RMS
Avg|Hold: 2000/2000

Stop 2.40600 GHz
Sweep 9.600 ms (1001 pts)

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China

el: (86-755) 29989321

Fax: (86-755) 29985110

Web:www.sz-hongbiao.com


http://www.sz-hongbiao.com/

HONG BIAO

gl\ *l]_‘ iA iIE - Page 48 of 56 - Report No.: HB20231013002E-01

[— Kepight Spectrum Aasbyze: - Swest A
KL

GFSK: Band Edge, Right Side(Hopping)

[ Kepight Spectrum Anshyzer - Swept SA-
KL

#Avg Ty RMS
Center Freq 2.480000000 GHz g FreeRun Au‘u’l‘HT:'zDﬂﬂl!m

Center Freq 2.526000000 GHz
it o wArten: 30 0B

BAvg Type: RMS
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 2000/2000
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Ref Offset 1.71 dB Ref Offset 1.71 dB I’ 0 GHZ|
Ref 20.00 dBm Ref 20.00 dBm -0.056 dBm|

el
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#Res BW 100 kHz #VEW 300 kHz

. 24770 GHz | -0.0568 dBm
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| 49216 dBm|

-47.970 dBm

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

Center 2.480000 GHz
#Res BW 100 kHz #VBW 300 kHz

[ 25000GH|
I
I
Span &.000 Wz —
Sweep 1.000 ms (1001 pts)

m/4-DQPSK: Band Edge, Left Side(Non-hopping)

[ Keysight Spectrum Anedyzes - Swept S [ Keysight Spectrum Analyzer - Swept 54
kL kL

y #Avg Type: RMS ° X #Avg Typs: RMS
Center Freq 2402000000 GHz [N R, AvgHold: 10100 R . . Trig:FresRun AvaiHol 100100
|FGain:Low #Atten: 30 dB |FGain:Low SAtten: 30 dB

Ref Offset 1,89 d8 Mkr1 2.402 Ref Offset 1,69 dB Mkr1 2.402 0 GHZ
Ref 20.00 dBm Ref 20.00 dBm -

dBm

Stop 2.40600 GHz
Sweep 9.600 ms (1001 pts)

4020 GHz. 0918 dBm

Center 2.402000 GHz Span 8.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

[ Keysight Spectrum Anedyzes - Swept S
kL

11/4-DQPSK: Band Edge, Right Side(Non-hopping)

(= Kepsight Spectrum nsiyzes - Swept 53
KL

Center Freq 2.480000000 GHz #Avg Type: RMS

Wide —»— Trig:FreeRun AvglHold: 100/100
mLow sAiien: 30 d8

Center Freg 2.526000000 GHz

#Avg Type: RMS
st~ Trig: Free Run AvglHold: 10000
Low sitien: 30 08

Ref Offset 1.71 dB Mkr1 2.480 016 GHZ Ref Offset 1.71 4B Mkr1 2.480 2 GHZ
Ref 20.00 dBm Ref 20.00 dBm 190 dBm)

Stop 2.57600 GHz

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

Span 8.000 MHz
Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

STATUS
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/4-DQPSK: Band Edge, Left Side(Hopping)

= xm.,“ Spectum Anayze: - Swept SA

[ Xeysioht Spectm Aty - St 54
&L

z ) #Avg Type: RMS ) . z sy P
Center Freq 2.402000000 GH. B < -+~ Trig: FreeRun AvgHoW: 20002000 Cennar Frea 2355000000 CHi Fast —»  Trig: Free Run AvgiHola: 20002000
IFGain:Low #Atten: 30 dB -t \Fg.m Low #Atten: 30 dB

Ref Dffset 169 dB ik Y Ref Offset 1,68 dB Mkr1
Ref 20.00 dBm . Ref 20.00 dBm

TV Y R L T YA (LR TR S

Start 2.30600 GHz Stop 2.40600 GHz|
H#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts))

2400 0 GHz -52.370 dBm
| 23900GHz| 62300°Bm| [ | ]

Center 2.402000 GHz Span £.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1,000 ms {1001 pts)

[ Keysight Spectnum Anslyzer - Swept SA = xqm,« Spectum Anayze: - Swept SA
kL

z ' #Avg Type: RMS X z #Avg Typs: RMS
Center Freq 2.480000000 GH. B < -+~ Trig: FreeRun AvgHoW: 20002000 Cennar Frea 2525000000 CHi PNO: Fast —»—  Trig: Free Run AvgiHola: 20002000
IFGain:Low #Atten: 30 dB IFGainlaw #Atten: 30 dB
Ref Offset 1.71 dB r12.478 152 GHz Ref Offset 1.71 dB Mikr1
Ref 20.00 dBm 0.013 dBm Ref 20.00 dBm

SPLIRNRRT LT ) LR

Stop 2.57600 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)

"l.IJEGHI -53.262 dBm
1

Center 2.480000 GHz Span £.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1,000 ms {1001 pts)

[ Kepight Spectnum Anedyze: - Sept 58 ST ——
AL

z hvg Type: RS z #hvg Typs: RMS
Center Freq 2.402000000 GHz I —— e Centor Freg 2.356000000 GHz o o Trig:FreeRun AvgiHold: 1001100

NO: PNO: Fast
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. Mkr1 2.401 976 GHz -
Ref Offset 169 dB Ref Offset 1.68 dB
Ref 20.00 dBm -0.520 dBm Ref 20.00 dBm -1.130 dBm

P PIFPIRPOr: VU VNN PN, | ¥

Start 230600 GHz Stop 240600 GHz
k #VBW 300 kHz Sweep 9.600 ms (1001 pts)

1
52.185 ¢Bm

Center 2.402000 GHz Span 8.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
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8DPSK: Band Edge Right Side(Non-hopping)

ST ——

[ Xepight Spectnum Anslyzes - Swept 54
AL

z Avg Type: RMS z
Center Freq 2.480000000 GHz B tigFreeRun M‘BHD::“1w1m Cenrer Freq 2.526000000 GHz
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ENO Fast ~»- Trig: FreeRun AvglHold: 1001100
IFGainow #Amen: 30 4B
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Ref Offset 1.71 dB
-0.490 dBm Ref 20.00 dBm

3

pogurislabs ey

Start 2.47600 GHz Stop 2.57600 GHz
#Res BW 100 kHz Sweep 9.600 ms (1001 pts)

SEomme b w s

Center 2.480000 GHz Span 8.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

8DPSK: Band Edge, Left Side(Hopping)
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L
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Center Freq 2.356000000 GH: o SR T e
1FGainLaw aAtten: 30 4B
Ref Offset 1.69 dB
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1
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N I N
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Center 2.402000 GHz Span £.000 MHz
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8DPSK: Band Edge
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Ref Offset 1.71 4B Mkr1 2.480 0 GHZ
Ref 20.00 dBm
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Stop 2.57600 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)

3 5 GHz -53.451 dBm
S

Center 2.480000 GHz Span £.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1,000 ms {1001 pts)
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5.10 Spurious RF Conducted Emissions
5.10.1 Limit

Below -20dB of the highest emission level in operating band.

5.10.2 Test Procedure

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by
following the guidance in ANSI C63.10-2020 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if appropriate),
adjusting the measurement antenna height and polarization etc. Set RBW=100kHz and VBW=
300kHz to measure the peak field strength, and measure frequency range from 9kHz to 26.5GHz.

5.10.3 Test Setup

Spectrum
Analyzer

EUT

5.10.4 Test Results

Note:

1: The measurement frequency range is from 9kHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and
band edge measurement data.
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GFSK on Channel 00 GFSK on Channel 00
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#VBW 300 kHz Sweep 2.530 s (30001 pts)
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1
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#Res BW 100 kHz #VBW 300 kHz Sweep 1,000 ms {1001 pts)

GFSK on Channel 78 GFSK on Channel 78
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/4-DQPSK on Channel 00 /4-DQPSK on Channel 00
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8DPSK on Channel 00
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Sweep 1,000 ms {1001 pts)

#VBW 300 kHz

Ty e——— e
&L

Type: RMS
Center Freq 13.265000000 GHz B R Mm"m 1040
W GainLow aAtien: 20 B

Ref Offset 1.71 dB
Ref 11.71 dBm

Stop 26.50 GHz
Sweep 2.530 s (30001 pts)

#VBW 300 kHz

2.441 4 GHz | -2 880 dBm
48820GHz 46 589 dBm

8DPSK on Channel 78

8DPSK on Channel 78

[ Keysight Spectrum Amalyoer - Swept 54
il
Center Freq 2.480000000 GHz #Avg Typs: RMS

PPide —— Trig: FreeRun AvglHold: 100100

PHO:
IFGain:low #Atten: 20 dB

Mkr1 2.480 144 0 GHZ]
Ref Offset 1.71 dB -
Ref 11.71 dBm -0.274 dBm

Center 2.4800000 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 1.500 MHz
Sweep 1,000 ms {1001 pts)

[ Keysight Spectnum Anslyzer - Swept SA
kL

#Avg Type: RMS
Center Freq 13.265000000 GHz i Freerun Avm’ﬂo!dﬂmm
W GainLow aAtien: 20 B

Ref Offset 1.71 dB
Ref 11.71 dBm

"\

Stop 26.50 GHz|

#VBW 300 kHz Sweep 2.530 s (30001 pts)
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6 Photographs of the Test Setup

Reference to the appendix Test Setup Photos for details.
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7 Photographs of the EUT

Reference to the appendix External Photos and Internal Photos for details.

*kkkkk END OF REPORT *kkkkk
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