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DECLARATION OF REPORT

1. The device has been tested by ATBL, and the test results show that the equipment under test

(EUT) is in compliance with the requirements of 47 CFR 15.249. And it is applicable only to the tested
sample identified in the report.

2. This report shall not be reproduced except in full, without the written approval of ATBL, this
document only be altered or revised by ATBL, personal only, and shall be noted in the revision of the
document.

3. The general information of EUT in this report is provided by the customer or manufacture, ATBL
is only responsible for the test data but not for the information provided by the customer or
manufacture.

4. The results in this report is only apply to the sample as tested under conditions. The customer
or manufacturer is responsible for ensuring that the additional production units of this model have the
same electrical and mechanical components.

5. In this report, ‘1" indicates that EUT does not support content after ‘[1’, and ‘M’ indicates that it

supports content after ‘v’
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SUMMARY OF TEST RESULT
Repprt Stanqard Test Item Judgment Remark
Section Section
3.1 §15.249&15.209 Radiated Emission Compliant -y
3.2 §15.249 Band Edges Compliant --
3.3 §15.215 20dB Bandwidth Compliant -
3.4 §15.207 Conducted Emission Not applicable --
3.5 §15.203 Antenna Requirement Compliant g

Note: The EUT is battery operated without AC mains.
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1. GENERAL DESCRIPTION
1.1. Applicant

Name . Fujian Iselected E-commerce Co., Ltd.

15th Floor, Building A, Aofeng Plaza, No. 2 Aofeng Road, Taijiang District, Fuzhou

AddresS City, Fujian Province, China

1.2. Manufacturer

Name . MMD (Shanghai) Electronic Technology Co., Ltd.

Adelress 2(;&2107, Building 17 , No. 525 Yuanjiang Road, Minhang District, Shanghai,
1.3. Factory

Name : Dongguan Lingjie Electronics Technology Co.,Ltd

Address : No. 23, Tianyuan Revitalization North Road, Dongguan City, Guangdong Province
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1.4. General Information of EUT

General Information

Equipment Name

2.4GHz Wireless Keyboard

Brand Name N/A
Model Name SPK6307
Series Model N/A
Model Difference N/A
Antenna Gain 1.80dBi
Antenna Type PCB Antenna
Sample No: 202410090006033

Power Source

DC 1.5V For Battery

Battery Rated Voltage: 1.5V
Hardware version VER:1.2
Software version BK7.0

Connecting I/O Port(s)

Refer to the remark below.

Remark:

The above information of EUT was declared by manufacturer. Please refer to the specifications

or user’'s manual for more detailed description.
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1.5. Equipment Specification

Equipment Specification
Operation Frequency 2403.85 MHz to 2479.85 MHz
Maximum field strength For keyboard:91.55dBuV/m(PK)@3m
Modulation GFSK
Number of channels 16
Antenna Designation PCB antenna (Met 15.203 Antenna requirement)

1.6. Modification of EUT

No modifications are made to the EUT during all test items.

1.7. Laboratory Information

Company Name : | Shanghai ATBL Technology Co., Ltd.

Address : Building 8,No.160 Basheng .Road, Waigaoqgiao Free Trade Zone,
Pudong New Area, Shanghai

Telephone ;| +86(0)21-51298625

Designation Number ;| CN1306

A2LA-Lab Cert. No. ;| 6184.01

ISED Designation Number | 27371

1.8. Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements
of the following standards:

47 CFR Part 15 Subpart C §15.249

ANSI C63.10-2020
Remark:

All test items were verified and recorded according to the standards and without any deviation
during the test.
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2. TEST CONFIGURATION OF EUT

2.1. Carrier Frequency Channel

Channel Frequency (MHz) Channel Frequency (MHz)
CH1 2403.85MHz CH9 2441.85MHz
CH2 2407.85MHz CH10 2445.85MHz
CH3 2414.85MHz CH11 2453.85MHz
CH4 2419.85MHz CH12 2459.85MHz
CH5 2422.85MHz CH13 2463.85MHz
CHG6 2426.85MHz CH14 2466.85MHz
CH7 2436.85MHz CH15 2473.85MHz
CH8 2439.85MHz CH16 2479.85MHz
Remark:

Low Channel: CH01_2403.85 MHz; Middle Channel: CH9_2441.85 MHz; High Channel:
CH16_2479.85 MHz.
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2.2. Test Modes

NO. TEST MODE DESCRIPTION

1 Low channel GFSK

2 Middle channel GFSK

3 High channel GFSK
Note:
1. Only the result of the worst case was recorded in the report, if no other cases.
2. For Radiated Emission, 3axis were chosen for testing for each applicable mode.
3. The EUT adjusts the frequency through the button.
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2.3. Block Diagram of Test System

2.3.1. For Radiated Spurious Emission

Anechoic Chamber

RF Cable | USB Cable
SA | | EUT Notebook

Antenna

2.3.2. For Conducted Test

RF Cabl B Cabl
SA i EUT Bl e Notebook

2.4. Description of Support Units

NO. Unit Brand Model Description

1 / / / /

2 / / / /

2.5. Test Software and Power Level

During the test, the channel and power control software provided by the customer is used to
control the operation channel and output power level.
2.6. EUT Operating Conditions

For AC power-line conducted emission, the EUT was connected under the large package sizes
transmission.

For radiated spurious emission and conducted test, the engineering test program was provided

and make the EUT to continuous transmit/receive.
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2.7. Equipment List

2.7.1. For AC Power-Line Conducted Emission

Equipment | Manufactur , , Calibration | Calibration
Name or Model Serial No. | Equipment No. Date Until
Test R&S ESPI 101679 | SHATBL-E012 | 2024.05.22 | 2025.05.21
Receiver
LISN R&S ENV216 100300 | SHATBL-E013 | 2024.05.22 | 2025.05.21
LISN R&S ENV216 100333 | SHATBL-E041 | 2024.05.22 | 2025.05.21
The';g‘rome DelLi N/A N/A SHATBL-E016 | 2024.09.20 | 2025.09.19
Test FALA EZ-EMC N/A SHATBL-E046 N/A N/A
Software
Adjustabl
dlustable_1* gilent 8494B | MY42144015 | SHATBL-E044 | 2024.09.20 | 2025.09.19
Attenuator
2.7.2. For Radiated Spurious Emission
Equipment | Manufacture Model Serial No. Equipment No. Calibration Callbra_tlon
Name r Date Until
Signa) Agilent N9020A | MYS020081 | g iap) F017 | 2024.05.22 | 2025.05.21
analyzer 1
= JPA0118-55 | 1910001800
Amplifier JPT “Nan 055000 | SHATBL-E006 | 2024.05.22 | 2025.05.21
Amplifier JPT JPA';gWG 210;88?003 SHATBL-E005 | 2024.05.22 | 2025.05.21
Antenna/T
urn table Brilliant N/A N/A SHATBL-E007 N/A N/A
Controller
Ar';toe%?]a Daze ZN30900C 20077 SHATBL-E042 | 2024.05.22 | 2025.05.21
Bllog SCHWARZ | /)| 5 9168 01174 SHATBL-E008 | 2024.05.22 | 2025.05.21
Antenna BECK
Broad-ban
dHom | SGCMARZ [ o BBHA 02334 | SHATBL-E009 | 2024.05.22 | 2025.05.21
BECK 9120D
Antenna
Horn | COM-POW | A\1i 1840 | 10100008 | SHATBL-E043 | 2024.05.22 | 2025.05.21
Antenna ER
The';g‘rome Deli N/A N/A SHATBL-E015 | 2024.09.20 | 2025.09.19
Test FALA EMC-RI N/A SHATBL-E046 N/A N/A
Software

Remark: Calibration duration for above equipments is 1 year.
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2.8. Measurement Uncertainty

The reported uncertainty of measurement ytU, 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 %.

No. Item Uncertainty
1 RF output power, conducted +0.958dB
2 Conducted spurious emissions(9KHz~30MHz) +2.988dB
All emissions, radiated 9KHz~30MHz +0.89dB
3 All emissions, radiated 30MHz-1GHz +2.50dB
4 All emissions, radiated Above1GHz +3.51dB
5 Occupied bandwidth +23.20Hz
Page 13 of 38 SHATBL-W-117/A0
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3. TEST RESULT

3.1. Radiated Emission

3.1.1. Radiated Emission Limit

Standard FCC15.249

Fundamental Frequency

Field Strength of Fundamental

(millivolts/meter)

Field Strength of Harmonics

(microvolts/meter)

900-928MHz 50 500
2400-2483.5MHz 50 500
5725-5875MHz 50 500
24.0-24.25GHz 250 2500
Standard FCC 15.209
Frequency Distance Field Strengths Limit
(MHz) Meters MV/m dB(pV)/m
0.009 ~ 0.490 300 2400/F(kHz) -
0.490 ~ 1.705 30 24000/F(kHz) -—-
1.705 ~ 30 30 30 -
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
Above 1000 3 Other:74.0 dB(uV)/m (Peak) 54.0 dB(pV)/m
(Average)
Remark: (1) Emission level dBuV = 20 log Emission level yV/m

(2) The smaller limit shall apply at the cross point between two frequency bands.

(3) Distance is the distance in meters between the measuring instrument, antenna and the

closest point of any part of the device or system.
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3.1.2. Test Procedure

1. The EUT was placed on the top of the turntable 0.8 or 1.5 meter above ground. The phase center
of the receiving antenna mounted on the top of a height-variable antenna tower was placed 3
meters far away from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emissions field strength of both horizontal and vertical
polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the
turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified
bandwidth under Maximum Hold Mode.

6. For emissions above 1GHz, use minimum resolution bandwidth of 1 MHz. Place the measurement
antenna away from each area of the EUT determined to be a source of emissions at the specified
measurement distance, while keeping the measurement antenna aimed at the source of emissions
at each frequency of significant emissions, with polarization oriented for maximum response. The
measurement antenna may have to be higher or lower than the EUT, depending on the radiation
pattern of the emission and staying aimed at the emission source for receiving the maximum
signal. The final measurement antenna elevation shall be that which maximizes the emissions.
The measurement antenna elevation for maximum emissions shall be restricted to a range of
heights of from 1 m to 4 m above the ground or reference ground plane.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions,
and pulsed operation is employed, the measurement field strength shall be determined by
averaging over one complete pulse train, including blanking intervals, as long as the pulse train
does not exceed 0.1 seconds. As an alternative (provided the transmitter operates for longer than
0.1 seconds) or in cases where the pulse train exceeds 0.1 seconds, the measured field strength
shall be determined from the average absolute voltage during a 0.1 second interval during which
the field strength is at its maximum values.

8.If the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified,
then testing will be stopped and peak values of EUT will be reported, otherwise, the emissions
which do not have 3 dB margin will be repeated one by one using the quasi-peak method for
below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average
limit (that means the emissions level in peak mode also complies with the limit in average mode),
then testing will be stopped and peak values of EUT will be reported, otherwise, the emissions will
be measured in average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and
the recorded data should be QP measured by receiver. High - Low scan is not required in this
case.
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The following table is the setting of spectrum analyzer and receiver.

Spectrum Parameter Setting

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
1GHz~26.5GHz

Start ~Stop Frequency RBW 2.4MHz/ VBW 8MHz for Peak,

RBW 2.4MHz/10Hz for Average

Receiver Parameter Setting

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

3.1.3. Test Setup

Radiated Emission Test-Setup Frequency Below 30MHz

i RX Antenna
- 3m |

Metal Full Soldered Ground Plane

e ..
Spectrum Analyzer ! Receiver
Page 16 of 38 SHATBL-W-117/A0
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RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed

point
' [}
Ed— 3m R
I

1
Metal Full Soldered Ground Plane
o0]
Spectrum Analyzer / Receiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

1-4m

Metal Full Soldered Ground Plane
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3.1.4. Test Result

For 9 kHz ~ 30 MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.

For 30 MHz ~ 1 GHz:

For Mouse:

Note:

1.All modes have been tested, only worst case(2403.85MHz )mode was recorded in the test report.
2.Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m).

3. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

4. The emission levels of other frequencies were less than 20dB margin against the limit.

5. Margin value = Emission level-Limit value.

For keyboard:
Temperature: 22°C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Horizontal
Test Mode: 2403.85MHz
800 dBu¥/m
70
B0
FCC Pait15 C- RE_30-1000MHz2
50 Margin -5 dil

40 |

30

20 3 M
2 i b
] 5
10 MMMWWW
0.0 -
30000 G0.00 [MHz]) 30000 1000.000
Tl Frequency | Reading | Factor Level Limit |Margin i
) (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBu\V/m)| (dB)
1 66.4989 44 40 -30.44 13.96 40.00 |-26.04 | peak
2 98.8326 49 .59 -33.72 15.87 43.50 |-27.63| peak
3" | 131.2965 49.20 -30.93 18.27 43.50 |-25.23| peak
4 176.2686 45.56 -30.59 14.97 43.50 |-28.53| peak
5 261.0583 42.56 -29.90 12.66 46.00 |-33.34 | peak
6 441.7426 40.20 -24 .66 15.54 46.00 |-30.46 | peak
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Temperature: 22°C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Vertical
Test Mode: 2403.85MHz
go.n  dBu¥/m
70
B0
FCC Pait15 C- RE_30-1000MHz2
50 Marqnr—b-dbd L]
I
40 | |
|
30
20
1 4 &
0
0.0
J0.000 G0.00 [MHz] 30000 1000000
' No Frequency | Reading | Factor Level Limit |Margin kil
’ (MHz) (dBuV) | (dB/m) :(dBqu} (dBuV/m) | (dB)
1 42 4508 40.41 -29.25 11.16 40.00 |-28.84 | peak
2" 107 .8877 53.01 -32.48 20.53 4350 |-22.97| peak
| 3 138.3873 41.38 -29.99 11.39 43.50 |-32.11| peak
L4 153.7385 4013 -28.83 11.30 4350 |-32.20| peak
| & 159.7844 44 43 -28.92 15.51 43.50 |-27.99| peak
. 6 360.4476 4011 -27.29 12.82 46.00 |-33.18| peak
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For 1 GHz ~ 18GHz:

Note:

1.The all data rate modes had been test, but only worse test data was recorded in the test report.

2.In frequency ranges 18 ~25GHz no any other harmonic emissions detected which are tested to
compliance with the limit. No recording in the test report. No any other emissions level which are
attenuated less than 20dB below the limit. No recording in the test report.

3.We used the filter to test and the main frequency was filtered out.

4 .Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m).

5. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

6. The emission levels of other frequencies were less than 20dB margin against the limit.

7. Margin value = Emission level-Limit value.

For keyboard:
Temperature: 22°C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Horizontal
Test Mode: 2403.85MHz
1200 dBuV/m
110
100
90
80
15C Above 1GHz-PK
70
60 e PO

50 AVG

40

30

20

0.0
1000.000 2700.000 4400000 6100000 7800000 (MHz] 11200.000 12300.000 14600.000 16300 00013000.000

No Frequency | Reading | Factor Level Limit Marginl
; (MHz) (dBuV) | (dB/m) |(dBuV/m) |(dBuV/m)| (dB)

4332.000 37.93 -7.78 30.15 54.00 |-23.85| AVG
4417.000 48.00 -7.28 40.72 74.00 |-33.28 | peak
9602.000 47.03 4.38 51.41 74.00 |-22.59| peak
9619.000 33.98 4.41 38.39 54.00 |-15.61| AVG
13648.000 | 42.75 10.29 53.04 74.00 |-20.96| peak
* | 13648.000 | 31.42 10.29 41.71 54.00 |-12.29| AVG

Detector

D oW M=
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Temperature: 22C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Vertical
Test Mode: 2403.85MHz

120.0  dBu¥/m

110

100

80
15C Above 1GHz-PE

70

15C Above 16H:-AYER

: MMW il
40 B P P A e il i
il 2 Vv\ﬁn%\wﬁ.wrw*“"”ﬂ“wqw B
0 —r e S
el T
20
10
"'fummwmummm
No Frequency | Reading | Factor Level Limit |Margin P
’ (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBu\V/m)| (dB)
1 4791.000 46.86 -5.95 40.91 74.00 |-33.09| peak
2 4825.000 37.28 -5.81 31.47 54.00 |-2253| AVG
3 7222.000 49.05 -0.29 48.76 74.00 |-25.24| peak
4 7222.000 35.39 -0.29 35.10 54.00 |-18.90| AVG
5 9602.000 47.10 4.38 51.48 74.00 |-22.52 | peak
. 6 * | 9619.000 33.85 4.41 38.26 54.00 |-15.74| AVG
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Temperature: 22°C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Horizontal
Test Mode: 2441.85MHz
1200  dBuV/m
1o
100
90
80
15C Above 1GHz-PK
i}
60 sk
50 1 AVG
40 & = x.-’“-’.,,lfm\,f"'“w‘_-f'“"'\-"”\ow‘*-'“"‘L'ﬁw
M _..f'\o-»_r\,w'._.r _n.a“a--u-l-"\ﬂh-"""‘\}s- e .
. .meﬁ.mnf‘x*"”
ey
- o
10
O 66 000 2700,000 400000 Gi00.000  7900.000 {MHz) 11200.000 12900.000 14600.000 16300.00018000.00D
i Frequency | Reading | Factor Level Limit |Margin i
’ (MHz) (dBuVv) | (dB/m) |[(dBuV/m) |(dBuV/m)| (dB)
| 1 4876.000 50.67 -5.64 45.03 74.00 |-28.97 | peak
| 2 4893.000 36.90 -5.57 31.33 54.00 |-2267| AVG
| 3 7324.000 56.13 -0.33 55.80 74.00 |-18.20| peak
4 * | 7341.000 41.95 -0.34 41.61 54.00 |-1239| AVG
| 9 9602.000 46 .49 4.38 50.87 74.00 |-23.13| peak
. B 9619.000 34 .04 4.41 38.45 5400 |-1555| AVG
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Temperature: 22C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Vertical

Test Mode: 2441.85MHz

1200  dBu¥/m

1o

100

30

80

15C Above 1GHz-PE

70

W 15C Above 1GHz awpm
50 3 W"WW i —|AVG

R g e s
,Jt.”‘*‘u_,f“w’"““"%\‘"w” {

4 [} . A
. ,M..?_A-nf‘-ﬁ.r‘hu
- M‘-“‘J?’!J{-\Jr'
. o

40

3o

W—-—.?.-ﬁ.-"m-"'rfw

20

10

u’fumnm 2700.000 4400000 G100.000 7000.000 [MHz] 11200.000 12900.000 14600.000 16300.00018000.000
No. Frequency | Reading | Factor Level Limit |Margin b
{MHz) (dBuV) | (dB/m) |(dBuV/m) (dBuV/m)| (dB)
1 1714.000 56.74 -19.61 = ¥ s o 74.00 |-36.87 | peak
2 1731.000 43.57 -19.58 23.99 54.00 |[-30.01| AVG
3 4876.000 52.16 -5.64 46.52 74.00 |-27.48| peak
4 4893.000 39.54 -5.57 33.97 54.00 |[-20.03| AVG
5 7324.000 48 .42 -0.33 48.09 74.00 |-2591| peak
. 6" 7341.000 34 .34 -0.34 34.00 54.00 |[-20.00| AVG
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Temperature: 22°C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Horizontal
Test Mode: 2479.85MHz

1200 dBu¥/m

1o

100

&0
15C Above 1GHz-PK

70

eak
1SC Above 16HzAvG-"1P
L

50 F oy X % _~{AVG
- 2 :I‘;-: .,..v\w-\_a"t_ﬂu‘,.w”’"wﬂ'-u-u'w--'*“;vl-TL-_w.\
M | _Nvﬁd\:mﬂ\-mw e
" *LJ'V»#MWN"N‘LM
w7
10
U Go0:060 2700000 4400.000  G700.000  7500.000 {MHz) 11200.000 12900000 14600.000 16300.00016000.000
No Frequency | Reading | Factor Level Limit |Margin TIT
’ (MHz) (dBuV) | (dB/m) |(dBuV/m) |(dBuV/m)| (dB)
l 1 4961.000 50.58 -5.34 45.24 74.00 |-28.76| peak
| 2 4978.000 39.27 -5.28 33.99 54.00 |-20.01| AVG
3 7324.000 32.61 -0.33 32.28 54.00 |-21.72| AVG
| 4 7443.000 50.31 -0.38 49.93 74.00 |-24.07 | peak
[ 5 9602.000 46.21 4.38 50.59 74.00 |-23.41| peak
| 6 * | 9619.000 33.97 4.41 38.38 54.00 |-1562| AVG
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Temperature: 22C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Vertical
Test Mode: 2479.85MHz

1200 dBu¥/m

1o

100

g0
15C Above 1GHz-PK

70

50 AVG
40

30

2 e

L e Py (P N ¥ e s, KRS S —— - OOt IRy (ST SR OB
1000.000 2700.000  4400.000 G100.000 7BOO.DOD ([MHz) 11200000 12300.000 14600.000 16300.00018000.000

Tl Frequency | Reading | Factor Level Limit |Margin
) (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBu\V/m)| (dB)

7443.000 56.31 -0.38 55.93 74.00 |-18.07 | peak
7460.000 40.96 -0.38 40.58 54.00 |-13.42| AVG
9602.000 47.02 4.38 51.40 74.00 |-22.60| peak
9619.000 33.94 441 38.35 54.00 |-1565| AVG
13155.000 | 41.91 9.90 51.81 74.00 |-22.19| peak
* | 13172000 | 31.09 9.92 41.01 54.00 |-12.99| AVG

Detector

DM =
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Field Strength of Fundamental

Note:
1. Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

Freq. Reading Factor Level Limit Margin )
(MHz) (dBuv) (dB/m) (dBuv/m) | (dBuV/m) (dB) Rormark Polarity
2403.85 100.36 -15.83 84.53 114.0 -29.47 Peak Horizontal
2403.85 91.28 -15.83 75.45 94.0 -18.55 | Average | Horizontal

2403.85 106.88 -15.83 91.05 114.0 -22.95 Peak Vertical
2403.85 78.44 -15.83 62.61 94.0 -31.39 | Average Vertical
2441.85 94.06 -15.28 78.78 114.0 -35.22 Peak Horizontal
2441.85 62.73 -15.28 47.45 94.0 -46.55 Average | Horizontal
2441.85 105.82 -15.28 90.54 114.0 -23.46 Peak Vertical
2441.85 71.02 -15.28 55.74 94.0 -38.26 Average Vertical
2479.85 106.87 -15.32 91.55 114.0 -22.45 Peak Horizontal
2479.85 75.55 -15.32 60.23 94.0 -33.77 Average | Horizontal
2479.85 96.92 -15.32 81.60 114.0 -32.40 Peak Vertical
2479.85 85.04 -15.32 69.72 94.0 -24.28 | Average Vertical
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3.2. Band edge Test
3.2.1. Limit

Limit of the Field Strength (dBuV/m)

Frequency Band
Peak Average
f<2390MHz 74 54
f=2483.5MHz 74 54

3.2.2. Test Procedure

1. The EUT operates at transmitting mode. The operate channel is tested to verify the largest
transmission and spurious emissions power at the continuous transmission mode.

2. Set the spectrum analyzer in the following setting in order to capture the lower and upper
band-edges of the emission: (a) PEAK: RBW=1MHz, VBW=3MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz ; VBW=1/on time(1KHz) / Sweep=AUTO

3.2.3. Test Setup

B .

Ant. feed
point
' SN D | m—
- Am DE 1+-4m

Metal Full Soldered Ground Plane

[~ J00

Spectrum Analyzer / Receiver
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3.2.4. Test Result
For keyboard:

Temperature:

22°C Relative Humidity: 52%RH

Test Voltage:

DC 1.5V Phase: Horizontal

Test Mode:

2403.85MHz

1200 dBuV/m

110

80

70

MW@MH: 1GHz-PK
J‘(ﬁ %‘hﬁ 1GHz-AY

50

40

A oW A Q:*wp“*

A e ] T MM‘M . ke ave
20
10
“-2DBHH.IIIII 2383.000 2386000 2389000 2392 000  [MHz) 2398000 2400.000 2404000 2407000 2410.000
No | Frequency | Reading | Factor | Level Limit -Margin mmm-
| (MHz) | (dBuV) | (dB/m) {dBqu)j(dBqu) (dB)
1 2390.000 56.58 -15.88 40.70 74.00 |-33.30| peak
2 2390.000 42.31 -15.88 26.43 54.00 |-27.57| AVG
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Temperature: 22C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Vertical
Test Mode: 2403.85MHz

1200 dBuV/m

110

100
5

:: | P!

7o

50

30 Mﬁ*ﬁl’m%wmﬁwm%m Mo"'m M"W« MM ;

20

iy ilave

10

2380.000 2383.000 2386000 2389.000 2392.000  [MHz) 2398000  2401.000  2404.000 2407.000 2410.000
No. Frequency | Reading- Factor | Level Limit |Margin D
(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

1 2385.940 78.91 -15.88 63.03 7400 |-10.97 | peak
2 2385.970 51.75 -15.88 35.87 54.00 |-18.13| AVG
3 2390.000 67.90 -15.88 52.02 7400 |-21.98| peak
4 2390.000 43.69 -15.88 27.81 54.00 |-26.19| AVG
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Temperature: 22°C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Horizontal
Test Mode: 2479.85MHz

1200 dBuV/m

110

30

80
15C Above 1GHz-PK

70

1 16C Above 1GHz-AVG

50

x _HMML_.F-__M{' mwm ’J’

h
)vgwmmmﬁwﬂ«hﬂmwﬁmm

S— AVG
20
10
“-gd GO.ODD 2466000 2472000 2478000 2484 000 [MHz) 2496.000 2502 000 2508 000 2514000 2520000
Frequency | Reading = Factor | Level Limit  |Margin| 5 eec
No- | "“MHz) | (dBwv) | (dB/m) |(dBuVIm) (@BuVim) | (dB) &
1% | 2479.380 106.70 | 1532 90.38 | 11400 | _ peak
2 2483.500 6791 -15.30 5261 | 7400 |-21.39 peak
_ 3 2483.500 | 50.30 _ -15.30 35.00 54.00 |-19.00 _AVG
4 | 2480000 | 7341 | -1525 | 5816 | 74.00 |-1584] peak
5 2499180 73.49 -15.19 58.30 | 74.00 |[-1570| peak
Page 30 of 38 SHATBL-W-117/A0


../2006ReportFormats/ReFoDatabase/InputPowers.doc

l N
A 3 h Report No.:SHATBL2412033W01

Temperature: 22°C Relative Humidity: 52%RH
Test Voltage: DC 1.5V Phase: Vertical
Test Mode: 2479.85MHz

1200 dBuV/m

110
100

" M 15C Above 1GHz-PK
70 |

[
» ﬁ K IS Above 1GHz-AYEG

. Nw WM B

- ..J._w- mr"\__,_ﬁ MM' \r-v—,,-.-\. . PSR 2 S ENPROCNCE | -

20
10
“-200‘ GOOOD 266000 2472000 2478000 2484 000 [MHz) 2496000 26502 000 2508 000 2514000 2520 000
Frequency | Reading | Factor | Level | Limit Margin| paect
No- | "“MHz) | (dBuv) | (dB/m) |(dBuVim) (dBuVim)| (4g) =
1% | 2479.500 95.69 -16.32 80.37 11400 | -- peak
2 2483.500 6496 -15.30 4966 | 7400 |-2434 peak
3 2483.500 46.18 -15.30 30.88 | 54.00 (-2312| AVG
REMARKS:

1.Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m).

2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

3. The emission levels of other frequencies were less than 20dB margin against the limit.
4. Margin value = Emission level-Limit value.

5. " *": Fundamental frequency.
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3.3. 20dB Bandwidth
3.3.1. Limit
There is no limit requirement for 20dB Bandwidth.
3.3.2. Test Procedure

1. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
2. Set SPA Centre Frequency = Operation Frequency, RBW= 30 KHz, VBW =3 X RBW.
3. Set SPA Trace 1 Max hold, then View.

3.3.3. Test Setup

(ale o)

Spectrum Analyzer EUT
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3.3.4. Test Result of 20dB Bandwidth

TEST ITEM 20DB BANDWIDTH
TEST MODULATION GFSK
For keyboard:
Test Data (MHz) Criteria
Low Channel 2.021 PASS
Middle Channel 2.173 PASS
High Channel 2.168 PASS

TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

Agilent Spectrum Analyzer - Occupied BW
RE R | SEMSE:INT, | ALIGNAUTO  |01:10:24 PMDec 239, 2024
Center Freq 2.403850000 GHz Center Freq: 2.403850000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

CenterFreq
2.403850000 GHz

Center 2.404 GHz ‘Span 4 MHz
Res BW 39 kHz VBW 390 kHz Sweep 3.2 ms| 400,000 kHz

CF Step

uto Man

Occupied Bandwidth Total Power 7.78 dBm

2.0926 MHz ST
Transmit Freq Error 4.864 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 2.021 MHz x dB -20.00 dB

MSG STATUS
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

Agilent Spectrum Analyzer - Occupied BW

| SEMSE:INT, |
Center Freq: 2.441850000 GHz
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB

ALIGN ALUTO |01:08:13 PMDec 29, 2024

Radio Std: None

Radio Device: BTS

Ref 10.00 dBm

‘Span 4 MHz

VBW 390 kHz Sweep 3.2ms

Total Power 8.44 dBm

Occupied Bandwidth

2.1051 MHz
26.187 kHz
2.173 MHz

OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
¥ dB Bandwidth

TracelDetector

STATUS

Clear Write

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

| RF EEEaE | SEMSEINT | ALTGN AUTO

Center Freq: 2.479850000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB

|01:09:11 PMDec 23, 2024
Radio Std: None

Center Freq 2.479850000 GHz

-
#IFGain:Low

Radio Device: BTS

Ref 10.00 dBm

‘Span 4 MHz

VBW 390 kHz Sweep 3.2ms

Total Power 7.75 dBm

Occupied Bandwidth

2.0930 MHz
31.882 kHz
2.168 MHz

OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
¥ dB Bandwidth

STATUS

Frequency

CenterFreq
2479850000 GHz

CF Step
400.000 kHz

uto Man

Freq Offset
O Hz
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3.4. AC Power-Line Conducted Emission
3.4.1. Limit
47 CFR 15.207(a): For an intentional radiator that is designed to be connected to the public

utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line
on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in

the following table:

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.
3.4.2. Test Procedure

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at
least 80 centimeters from any other grounded conducting surface.
Connect EUT to the power mains through a line impedance stabilization network (LISN).
All the support units are connecting to the other LISN.
The LISN provides 50 ohm coupling impedance for the measuring instrument.
The FCC states that a 50 ohm, 50 microhenry LISN should be used.

Both sides of AC line were checked for maximum conducted interference.

N o o s N

The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF
Bandwidth = 9 kHz) with Maximum Hold Mode. Then measurement is also conducted by Average
Detector and Quasi-Peak Detector Function respectively.

3.4.3. Test Setup

' vertical reference ground plane
! [
I
i

! Mcm\\\\

- 4 EUT AE

E Receiver

; o )

: '+ 80cm | BDcm

! V-LISM ! =
' ———
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3.4.4. Test Result of AC Power-Line Conducted Emission

Note:
The product is battery powered and it is not working when charging, this item is not applicable.
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3.5. Antenna Requirement

3.5.1. Standard Requirement

According to 47 CFR 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.
3.5.2. EUT Antenna

The antenna used for the EUT is PCB antenna, which meets the antenna requirements.
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4. TEST SETUP PHOTOGRAPHS
Please refer to the Appendix F.

5. EXTERNAL AND INTERNAL PHOTOS OF THE EUT
Please refer to the Appendix G.

%% % X OKEND OF THE REPORT 3% 3% 3% 3% 3%
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