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TEST RESULT CERTIFICATION

Applicant’s Name................. : Dongguan Yuzhenrong Trading Co., Ltd.
Room 204, No.74, Humen Xinlian 9th Street, Humen
Address.......ceeeiiiiiiiie, : _ . :
Village, Humen Town, Dongguan City, Guangdong, China
Manufacturer's Name .......... :  Dongguan Yuzhenrong Trading Co., Ltd.
Room 204, No.74, Humen Xinlian 9th Street, Humen
Address .......cceeeiiiiiiiie, : _ . :
Village, Humen Town, Dongguan City, Guangdong, China

Product description

Product name........ccccccccoo.... . Wireless keyboard
Model Number...........cccc....... . PC309A
Standards.......cccccevvvvieiinnennn. . FCC Part 15.249

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............. : November 13, 2023 ~ November 24, 2023

TeSt RESUIt.......coevveeeeee e ! Ppass

Testing Engineer ; ; ZO-@ §W

(Zoe Su)

Technical Manager ; 6-'] ozvj Lu,

(Gary Lu)

Authorized Signatory YD[{/Q QU

(Leo Su)
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1 General Description

1.1 Description of EUT

Product name:

Wireless keyboard

Model name: PC309A

Series Model: /

Different of series model: N/A

Operation frequency: 2408 - 2474 MHz
Modulation type: GFSK

Bit Rate of transmitter: 2 Mbps

Antenna type: PCB Antenna
Antenna gain: -0.61dBi
Hardware version: MA1386N
Software version: V1.0

Power supply:

DC 3V by AA*2 battery

1.2 Test Mode

Test Mode Channel Frequency (MHz)
1 Low 2408
2 Middle 2440
3 High 2474
1.3 Operation Channel list
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
01 2408 10 2426 19 2444 28 2462
02 2410 11 2428 20 2446 29 2464
03 2412 12 2430 21 2448 30 2466
04 2414 13 2432 22 2450 31 2468
05 2416 14 2434 23 2452 32 2470
06 2418 15 2436 24 2454 33 2472
07 2420 16 2438 25 2456 34 2474
08 2422 17 2440 26 2458 - -
09 2424 18 2442 27 2460 - -

1.4 Test Setup

Tel: (86-755) 29989321

Fax: (86-755) 29985110
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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

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 FCC Part15.203 Antenna Requirement Pass
5 ECC Partl5.207 AC power I|_ne_ conducted N/A
emission
3 FCC Part15.249(d) Radiated spurious emission Pass
4 FCC Part 15.215 20dB and 99% Bandwidth 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

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 v2.0.0
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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 antenna is an PCB antenna, which was permanently affixed to the device and un-replaced,
complies with 15.203. In addition, the maximum antenna gain is -0.61dBi.
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5.2 Conducted Emission
5.2.1 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
—————— P— — 1
EUT o o a o
4ncm O O O O
80cm
ISH
| .

™~ =
\\Horizontal Reference
G round Plane

5.2.4 Test Result

Because the product power is supply through DC 3V by AA*2 battery, so not applicable.
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5.3 Radiated Emission

5.3.1 Limits
Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission

limits in §15.209, whichever is the lesser attenuation.

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequencies Field Strength Measurement Distance
(MH2) (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

Auto
9kHz~150kHz / RB 200Hz for QP
150kHz~30MHz / RB 9kHz for QP
30MHz~1000MHz / RB 120kHz for QP

Attenuation

Start ~ Stop Frequency

Start ~ Stop Frequency

Start ~ Stop Frequency

FCC PART 15.249(a);
Except as provided in paragraph (a) of this section, the field strength of emissions from intentional
radiators operated within these frequency bands shall comply with the following:

Field Strength of Fundamental Field Strength of Harmonics
Frequency (MHz) g(mV/m) %uV/m)
902-928 50 500
2400-2483.5 50 500
5725-5875 50 500
5.3.2 Test Procedures

a) The EUT is placed on a turntable, which is 0.8m above ground plane for test frequency range
blew 1GHz, and 1.5m above ground plane for test frequency range above 1GHz.

b) EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the

highest emissions.

c) Use the following spectrum analyser settings:

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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Span = wide enough to fully capture the emission being measured
RBW =1 MHz for f 2 1GHz, 100 kHz for f < 1 GHz
VBW = RBW, Sweep = auto

Detector function = peak

a > w N RE

Trace = max hold

d) Follow the guidelines in ANSI C63.4-2014 with respect to maximizing the emission by
rotating the EUT, adjusting the measurement antenna height and polarization, etc. The peak
reading of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain,
etc., is the peak field strength, submit this data. Each emission was to be maximized by
changing the polarization of receiving antenna both horizontal and vertical.

e) The peak level, once corrected, must comply with the limit specified in Section 15.209. Set
the RBW = 1MHz, VBW = 10Hz, Detector = PK for AV value, while maintaining all of the
other instrument settings.

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

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

N = S

Radiated Emission Test-Up Frequency 30MHz~1GHz

71

Turntable o A
Spectrum \ EUT
Analyzer

*‘ ' : L

Ground Plane _

Coaxial Cable
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Radiated emission test-up frequency above 1GHz

3m <
4m
Turntable =] N
\ |EUT V [N
1.5 Spectrum
1.5 A Analyzer
AAMAAAAAAA ' Qo
Pre-amp ‘ )-—;
[ — ]
5.3.4 Test Result
Below 30MHz
EUT: Wireless keyboard Model Name: PC309A
Pressure: 1010 hPa Test Voltage: DC 3V 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);

Limit line = specific limits (dBuV) + distance extrapolation factor.

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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Frequency range (30MHz — 1GHz)
EUT: Wireless keyboard Model Name: PC309A

Test Mode: TX Phase : Horizontal

Test Voltage: DC 3V from battery

80.0 dBu¥Y/m

70

60
FCC Part15 RE-Class B_30-1000MHz

2 [

40 I

3 ) . &
30
2

20 ]
10
0.0

30.000 60.00 [MHz) 300.00 1000.000

No. | Frseney | Readna | Facor | Lovel | St MOS0 s | 728 o | Rema

1 96.0985 32.20 -12.95 19.25 4350 |[-2425| QP 100 19 P

2 143.8295 32.20 -9.12 23.08 4350 [-2042| QP 100 5 P

3" 216.0240 46.60 -11.44 35.16 46.00 [-10.84| QP 100 348 P

4 281.0074 39.82 -8.82 31.00 46.00 |[-15.00| QP 100 80 P

5 501.1790 35.09 -3.45 31.64 46.00 |[-1436| QP 100 277 P

6 893.8566 30.12 3.61 33.73 46.00 |[-1227| QP 100 286 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 keyboard Model Name: PC309A

Test Mode: X Phase : Vertical

Test Voltage: DC 3V from battery

80.0 dBu¥Y/m

70

G0

FCC Partl5 RE-Class B_30-1000MHz

50

40

30

20

10

0.0

30.000 60.00 [MHz) 300.00 1000.000

Frequency | Reading | Factor Level Limit |Margin Height | Azimuth

No- 1" iMHz) | (dBuv) | (dB/m) |(dBuv/m)|(dBuvim)| (@B) |P*"| (em) | (seg) |P/F| Remark
1 2253080 | 3596 | -10.94 | 2502 | 46.00 |-2098| QP | 100 30 | P

2 3046099 | 3400 | -828 | 2572 | 46.00 |-2028| QP | 100 1 | P

3 501.1790 | 3480 | -345 | 3135 | 4600 |-1465| QP | 100 72 | P

4 586.8437 | 3217 | -150 | 3067 | 46.00 |-1533| QP | 100 | 153 | P

5 750.1083 | 32.18 0.83 33.01 | 46.00 |-1299| QP | 100 | 328 | P

6 * | 878.3214 | 3241 3.01 3542 | 46.00 |-1058| QP | 100 | 297 | 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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5.3.5 Band edge-Field strength of fundamental

Frequency A_nt. . Emission level Limits
Polarization Detector| Result

(MHz) H/V dBuV/m dBpV/m
2408 H 84.25 114 PK PASS
2408 H 75.91 94 AV PASS
2408 Vv 81.05 114 PK PASS
2408 Vv 73.47 94 AV PASS

Frequency A_nt. . Emission level Limits
Polarization Detector| Result

(MH2z) H/V dBuV/m dBuV/m
2440 H 86.74 114 PK PASS
2440 H 76.35 94 AV PASS
2440 \Y 82.41 114 PK PASS
2440 \Y 73.89 94 AV PASS

Frequency A_nt. . Emission level Limits
Polarization Detector| Result

(MH2z) H/V dBuV/m dBuV/m
2474 H 83.94 114 PK PASS
2474 H 72.02 94 AV PASS
2474 Vv 80.94 114 PK PASS
2474 V 70.60 94 AV PASS
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1GHz-25GHz
Frequency| Read |Cable|Antenna|Preamp|Emission| Limits |[Margin|Remark |Comment
Level | loss | Factor | Factor | Level
(MHz) [(dBuV)| (dB) | dB/m (dB) [(dBuV/m)|(dBuV/m)| (dB)
Low Channel (2408 MHz)(GFSK)--Above 1G
4816 |64.38|5.21| 35.59 | 44.30 | 60.88 74.00 |-13.12| Pk Vertical
4816 | 49.57 |5.21| 35.59 | 44.30 | 46.07 54.00 | -7.93 AV Vertical
7224 160.11|6.48 | 36.27 | 44.60 | 58.26 74.00 |-15.74| Pk Vertical
7224 144.28|16.48 | 36.27 | 44.60 | 42.43 54.00 |-11.57| AV Vertical
4816 |64.33|5.21| 35.55 | 44.30 | 60.79 74.00 |-13.21| Pk [Horizontal
4816 |49.12|5.21| 35.55 | 44.30 | 45.58 54.00 | -8.42 AV |Horizontal
7224 160.60 | 6.48 | 36.27 | 44.52 | 58.83 74.00 |-15.17| Pk [Horizontal
7224 |1 43.51|6.48 | 36.27 | 44.52 | 41.74 54.00 |-12.26| AV [Horizontal
Mid Channel (2440 MHz)(GFSK)--Above 1G
4880 |65.77|5.21| 35.66 | 44.20 | 62.44 74.00 |-11.56| Pk Vertical
4880 |49.49|5.21| 35.66 | 44.20 | 46.16 54.00 | -7.84 AV Vertical
7320 |160.05]|7.10] 36.50 | 44.43 | 59.22 74.00 |-14.78| Pk Vertical
7320 |43.46|7.10| 36.50 | 44.43 | 42.63 54.00 |-11.37| AV Vertical
4880 |64.51|5.21| 35.66 | 44.20 | 61.18 74.00 |-12.82| Pk [Horizontal
4880 [49.11|5.21| 35.66 | 44.20 | 45.78 54.00 | -8.22 AV  |Horizontal
7320 |60.18|7.10| 36.50 | 44.43 | 59.35 74.00 |-14.65| Pk [Horizontal
7320 144.24|7.10] 36.50 | 44.43 | 4341 54.00 |-10.59| AV [Horizontal
High Channel (2474 MHz)(GFSK)-- Above 1G
4948 | 65.61|5.21 | 35.52 | 44.21 | 62.13 74.00 |-11.87| Pk Vertical
4948 |49.49|5.21| 35.52 | 44.21 | 46.01 54.00 | -7.99 AV Vertical
7422 60.49 | 7.10 | 36.53 | 44.60 | 59.52 74.00 |-14.48| Pk Vertical
7422 |144.78|7.10 | 36.53 | 44.60 | 43.81 54.00 |-10.19| AV Vertical
4948 |64.30|5.21| 35.52 | 44.21 | 60.82 74.00 |-13.18| Pk [Horizontal
4948 |49.36 |5.21 | 35.52 | 44.21 | 45.88 54.00 | -8.12 AV |Horizontal
7422 60.62 | 7.10 | 36.53 | 44.60 | 59.65 74.00 |-14.35| Pk [Horizontal
7422 |145.09|7.10| 36.53 | 44.60 | 44.12 54.00 | -9.88 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.

Tel: (86-755) 29989321

Fax: (86-755) 29985110
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5.3.6 Band edge-radiated

All the modulation modes have been tested, and the worst result was report as below:

EUT: Wireless keyboard Model Name: PC309A
Pressure: 1010 hPa Polarization: Horizontal
Test voltage: DC 3V from battery Test Mode: TM1
126.0 dBu¥/m
116 FCC Band Edge_Peak
106
96
86
76 3
66
b6
46 1
36
26 4
16
6.0
2310000 232200 2334.00 234600 235800 [MHz] 238200 2394.00 2406.00 2418.00 243000
No. | Fregtency | Readrg |t | e by e | T | | emar
1 2390000 | 6532 | -2096 | 4436 | 7400 |-2964| peak | 150 | 359 | P
2 2390.000 46.63 -20.96 25.67 5400 |-28.33| AVG 150 359 P
3 2408.000 | 10512 | -20.87 | 8425 | 114.00 |-29.75| peak | 150 | 360 | P
4 * | 2408.000 96.78 -20.87 75.91 94.00 |-18.09| AVG 150 360 P
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EUT: Wireless keyboard Model Name: PC309A
Pressure: 1010 hPa Polarization: Vertical
Test voltage: DC 3V from battery Test Mode: T™M1
126.0 dBu¥/m
116 FCC Band Edge_Peak
106
96
86
76 4
X
66
&6
46
36
26 %
16
6.0
2310000 232200 2334.00 234600 235300 [MHz] 238200 2394 00 2406.00 241800 243000
Frequency | Reading | Factor Level Limit  [Margin Height | Azimuth
No. | " MiHz) | (dBuv) | (dB/m) |(dBuvim)|(@Buvim)| (@B) || em) | (ceq) |P/F| Remark
1 2390.000 | 5809 | -2096 | 3713 | 7400 |-36.87| peak | 150 34 | P
2 2390.000 | 4542 | -2096 | 2446 | 5400 |-29.54| AVG | 150 34 | P
3 2408.000 | 101.92 | -20.87 | 81.05 | 114.00 |-32.95| peak | 150 55 | P
4 * | 2408.000 | 9434 | -2087 | 7347 | 9400 |-2053| AVG | 150 55 | P
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EUT: Wireless keyboard Model Name: PC309A
Pressure: 1010 hPa Polarization: Horizontal
Test voltage: DC 3V from battery Test Mode: T™M3
126.0 dBu¥/m
116
106
96
86
76 2 FCC Band Edge_Peak
i3] i
131
46 g
36
26 >4<
16
6.0
2470.000 247300 2476.00 2479.00 248200 [MHz] 2488.00 2491.00 2494 00 249700  Z2500.00
No. | Freduency | Readig | Factor | ey (i)l ovcer| e |32 P | Reman
1 2474.000 | 10449 | 2055 | 8394 | 114.00 |-30.06| peak | 150 2 | P
2 % | 2474.000 | 9257 | -20.55 | 7202 | 94.00 |[-21.98| AVG | 150 2 | P
3 2483500 | 6483 | 2051 | 4432 | 7400 |-2968| peak | 150 | 162 | P
4 2483500 | 4636 | -2051 | 2585 | 5400 |[-2815| AVG | 150 | 162 | P
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EUT: Wireless keyboard Model Name: PC309A
Pressure: 1010 hPa Polarization: Vertical
Test voltage: DC 3V from battery Test Mode: TM3
126.0 dBu¥/m
116
106
96
86 1
76 2 FCC Band Edge_Peak
=
66
&6
46
36
26 4
16
6.0
2470000 2473 00 2476.00 247900 2482 00 [MHz] 248800 2491.00 2494 00 2497 .00 250000
Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No. | " MHz) ~ | (dBuv) | (dB/m) |(dBuv/m)|(@Buvim)| (dB) |P=°"| (em) | (ceg, |P/F| Remark
2474000 | 10149 | -2055 | 8094 | 114.00 |-33.06| peak | 150 77 | P
2 * | 2474000 | 9115 | -2055 | 7060 | 94.00 |(-23.40| AVG | 150 7 | P
3 2483500 | 6331 | -2051 | 4280 | 7400 |[-3120| peak | 150 | 230 | P
4 2483500 | 4553 | -20.51 | 25.02 | 54.00 [-28.98| AVG | 150 | 230 | P

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 other emissions more than 20dB below the limit.
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54 20dB and 99% Bandwidth
54.1 Limit
FCC §15.215(c)

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that
the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the
specific rule section under which the equipment operates, is contained within the frequency band
designated in the rule section under which the equipment is operated.

5.4.2 Test Procedure

=

Use the following spectrum analyzer settings:

For 20 dB bandwidth

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW =1% of the 20 dB bandwidth

VBW =2RBW

Sweep = auto

Detector function = peak
Trace = max hold

© © N o gk wDd

The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize. Use the
marker-to-peak function to set the marker to the peak of the emission. Use the marker-delta
function to measure 20 dB down one side of the emission. Reset the marker-delta function,
and move the marker to the other side of the emission, until it is (as close as possible to) even
with the reference marker level. The marker-delta reading at this point is the 20 dB bandwidth

and 99% occupied bandwidth of the emission

5.4.3 Test Setup

EUT Spectrum
Analyzer
5.4.4 Test Results
Frequency (MHz) 20dB bandwidth (MHz) 99% Bandwidth (MHz)
2408 2.082 2.1690
2440 2.077 2.2391
2474 2.088 2.0769
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Test plots

2408

= Keysight Spectrum Analyzes - Gecupied BW.

RL RE
Center Freq 2.408000000 GHz

#IFGain:Low

Ref Offset 1.69 dB
Ref 21.69 dBm

%

ICenter 2,408 GHz
#Res BW 30 kHz
Occupied Bandwidth
2.1690 MHz
23.630 kHz
2.082 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.408000000 GHz
Avg|Hold: 1001100

Trig: Free Run
#Aten: 30 dB

#VBW 91 kHz

Total Power

% of OBW Power
x dB

-1.76 dBm

03:38:43 PMNov 14,
Radio Std: None
Radio Device: BTS

Mkr1 2.4084975 GHz
-14.100 dBm

Sweep 5.333 ms|

99.00 %
-20.00 dB

STATUS

2440

—
[ Keysight Spectrum Analyzes - Occupied BW
AL 5

Center Fre 2.44[)00000 GHz

#IFGain:Low

Ref Offset1.71 dB
Ref 21.71 dBm

Center 2.44 GHz
#Res BW 30 kHz
Occupied Bandwidth
2.2391 MHz
-9.537 kHz
2.077 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.440000000 GHz
s Trig: FreeRun

#Atten: 30 dB

#VBW 91 kHz

Total Power

% of OBW Power
x dB

AvglHold: 1001100

==
03:42:27 PMNov 14, 2023
Radio Std: None

Radio Device: BTS

Mkr1 2.440491 GHz
-14.293 dBm

Span 5 MHz|
Sweep 5.333 ms

-8.61 dBm

99.00 %
-20.00 dB

STATUS

2474

—
[ Keysight Spectrum Analyzes - Occupied BW
AL 5

Center Fre 2.47400000 GHz

#IFGain:Low

Ref Offset 1.7 dB
Ref 21.70 dBm

b

Center 2.474 GHz
#Res BW 30 kHz
Occupied Bandwidth
2.0769 MHz
-3.836 kHz
2.088 MHz

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq: 2.474000000 GHz

s Trig: FreeRun
#Atten: 30 dB

#VBW 91 kHz

Total Power

% of OBW Power
x dB

==
03:43:05 PMNov 14, 2023
Radio Std: None

Avg|Hold: 100100
Radio Device: BTS

Mkr1 2.474496 GHz
-14.193 dBm

Span 5 MHz|
Sweep 5.333 ms

-7.78 dBm

99.00 %
-20.00 dB

STATUS
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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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