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1. GENERAL INFORMATION

1.1 Client Information

Applicant: Shenzhen SQT Electronics CO.,Ltd.

Address of applicant: Block B4, Hengji industrial Park, Heyi Village, Shajing Town,
Baoan Area,

Manufacturer: Shenzhen SQT Electronics CO.,Ltd.

Address of manufacturer: Block B4, Hengji industrial Park, Heyi Village, Shajing Town,
Baoan Area,

General Description of E.U.T

Items Description

EUT Description: 2.4GHz Wireless Keyboard & Mouse
Trade Name: N/A

Model No.: SM-507AG

Supplementary Model No.: SM-503AG,SMK-78507AG,SMK-99507AG,SMK-99503AG,
SMK-78503AG

Frequency Band: 2408 MHz ~ 2474 MHz
Number of Channels: 34

Channel Bandwidth: 2 MHz

Antenna Type: Built-in Antenna

Rated Voltage: 3V DC from battery

Remark* The test data gathered are from the production sample provided by the manufacturer.
Supplementary models have the same circuit, but with different appearance

1.2 Related Submittal(s) / Grant (s)

This submittal(s) is a test report based on the Electromagnetic Interference (EMI) tests performed
on the EUT. The EMI measurements were performed according to the measurement procedure
described in ANSI C63.4 - 2003.

The tests were performed in order to determine compliance with Section 15.107 and 15.109 under
the FCC Rules Part 15 Subpart B and Section 15.207, 15.209,15.249 under the FCC Rules Part 15
Subpart C.

1.3 Test Methodology
Both conducted and radiated testing were performed according to the procedures in ANSI C63.4 -
2003, American National Standard for Methods of Measurement of Radio-Noise Emissions from

Low-Voltage Electrical and Electronic Equipment in the range of 9 kHz to 40 GHz. Radiated testing
was performed at an antenna to EUT distance 3 meters.
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1.4 Test Facility

All measurement required was performed at laboratory of Bontek Compliance Testing Laboratory Ltd
at 1/F, Block East H-3, OCT Eastern Ind. Zone, Qiaocheng East Road, Nanshan, Shenzhen, China.

The test facility is recognized, certified, or accredited by the following organizations:

FCC - Registration No.: 338263

Bontek Compliance Testing Laboratory Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from
the FCC is maintained in our files. Registration 338263, March, 2008.

IC Registration No.: 7631A

The 3m alternate test site of Bontek Compliance Testing Laboratory Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with

Registration NO.: 7631A on August 2009.

The facility also complies with the radiated and AC line conducted test site criteria set forth in ANSI
C63.4-2003.

CNAS - Registration No.: L3923

Bontek Compliance Testing Laboratory Ltd. to ISO/IEC 17025:25 General Requirements for the
Competence of Testing and Calibration Laboratories(CNAS-CLO1 Accreditation Criteria for the
Competence of Testing and Calibration Laboratories) for the competence in the field of testing.
The acceptance letter from the CNAS is maintained in our files: Registration:L3923,February,2009.

TUV - Registration No.: UA 50145371-0001
Bontek Compliance Testing Laboratory Ltd. An assessment of the laboratory was conducted

according to the"Procedures and Conditions for EMC Test Laboratories"with reference to EN
ISO/IEC 17025 by a TUV Rheinland auditor. Audit Report NO. 17010783-001
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2. SYSTEM TEST CONFIGURATION

The tests documented in this report were performed in accordance with ANSI C63.4-2003 and
FCC CFR 47 Part 15 Subpart C.

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous transmiting application.

2.2 EUT Exercise

The calibrated antennas used to sample the radiated field strength are mounted on a non-
conductive, motorized antenna mast 3 or 10 meters from the leading edge of the turntable.

2.3 General Test Procedures

Conducted Emissions The EUT is placed on the turntable, which is 0.8 m above ground plane.
According to the requirements in Section 7.1 of ANSI C63.4-2003.Conducted emissions from the
EUT measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak
detector mode. But the EUT is powed by DC 3V of battery,this test is not applicable.

Radiated Emissions The EUT is a placed on as turntable, which is 0.8 m above ground plane. The
turntable shall rotate 360 degrees to determine the position of maximum emission level. EUT is set
3m away from the receiving antenna, which varied from 1m to 4m to find out the highest emission.
And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical. In order to find out the maximum emissions, exploratory radiated
emission measurements were made according to the requirements in Section 13.1.4.1 of ANSI
C63.4-2003.
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2.4 List of Measuring Equipments

No. | Instrument no Equipment Manufacturer Model No SIN st Due
) ) q p ) Calcu|at0r Calculator
1 | BCT-EMCO001 | EMI Test Receiver R&S ESCI 100687 2012-4-17 | 2013-4-16
2 | BCT-EMC002 | EMI Test Receiver R&S ESPI 100097 2012-11-1 | 2013-10-31
3 | BCT-EMC003 Amplifier HP 8447D | 1937A02492 2012-4-20 | 2013-4-19
4 | BCT-EMC004 Single Power R&S NNBM 8124 242 2012-4-20 | 2013-4-19
Conductor Module
5 | BCT-EMCO05 Single Power R&S NNBM 8124 243 2012-4-20 | 2013-4-19
Conductor Module
6 | BCT-EMCO006 Power Clamp | SCHWARZBECK | MDS-21 3812 2012-11-5 | 2013-11-4
7 | BCT-EMC007 Positioning cac CC-C-1F MF7802113 N/A N/A
Controller
8 “ .
BCT-EMCoog | _ Clectrostatic TESEQ NSG437 125 2012-11-2 | 2013-11-1
Discharge Simulator
9 | BCT-EMcoog | FastTransientBurst | oo pengr | MOPULAGLS 34572 2012-4-17 | 2013-4-16
Generator 0
Fast Transient Noise .
10 | BCT-EMCO10 . Noiseken FNS-105AX 10501 2012-6-26 | 2013-6-25
Simulator
11 | BCT-EMco1y | Color TV Pattem PHILIPS PM5418 TM209947 N/A N/A
Genenator
Power Frequency
12 | BCT-EMCO12 Magnetic Field EVERFINE EMS:iOOO' 608002 2012-4-17 | 2013-4-16
Generator
14 | BCT-EMCO14 Capac'g\l’:mioum'ng TESEQ CDN8014 25096 2012-4-17 | 2013-4-16
High Field Biconical ELECTRO- 2013-11-27
15 | BCT-EMCO15 A torma ETRICS EM-6913 166 2011-11-28
Log Periodic ELECTRO-
16 | BCT-EMCO16 v ETRICS EM-6950 811 2011-11-28 | 2013-11-27
Remote Active ELECTRO-
17 | BCT-EMCO17 | o0 E e ETRICS EM-6892 304 2011-11-28 | 2013-11-27
18 | BCT-EMco1g | TRILOG Broadband | oo\ apoeecK | vuLBO163 9163-324 2012-5-19 | 2014-5-18
Test-Antenna
19 | BCT-EMCO19 Horn Antenna | SCHWARZBECK | BBHA9120A 0499 2011-11-28 | 2013-11-27
20 | BCT-EMcozo | TeoLinesingle |-\ r7BECK | NSLK8128 8128247 2012-11-1 | 2013-10-31
Phase Module
21 | BCT-EMC021 | Triple-Loop Antenna |  EVERFINE LLA-2 711002 2012-11-15 | 2013-11-14
22 | BCT-EMC022 Electric bridge Jhai JK2812C 803024 N/A N/A
RF POWER
23 | BCT-EMCO026 AMPLIEIER FRANKONIA FLL-75 1020A1109 | 2012-4-17 | 2013-4-16
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24 BCT-EMCO027 CDN FRANKONIA CDN M2+M3 A3027019 2012-4-17 2013-4-16
25 | BCT-EMCO029 6DB Attenuator FRANKONIA N/A 1001698 2012-4-17 2013-4-16
26 | BCT-EMCO030 EM Injection clamp FCC F-2031-23mm 091536 2012-4-17 2013-4-16
9kHz-2.4GHz signal 10S/6625-99-
27 BCT-EMCO031 generator 2024 MARCONI 457-8730 112260/042 2012-4-17 2013-4-16
ELECTRO-
28 BCT-EMCO032 10dB attenuator METRICS EM-7600 836 2012-4-17 2013-4-16
29 BCT-EMCO033 ISN TESEQ ISN-T800 30301 2012-11-15 2013-11-14
30 | BCT-EMCO034 10KV surge SANKI sks-0s10m | O48L10003E 5415 1101 | 2013-10-31
generator 321
HRMONICS&FLICK
- 2012-11-20 -11-
31 BCT-EMCO035 RE ANALYSER VOLTECH PM6000 200006700433 2013-11-19
32 BCT-EMCO036 Spectrum Analyzer R&S FSP 100397 2012-11-1 2013-10-31
Broadband SCH
BCT-EMC037 " BBV971 - -4- -4-
33 C Co3 preamplifier WARZBECK 9718 9718-182 2012-4-20 2013-4-19
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3. SUMMARY OF TEST RESULTS

EUT
Fundamental FCC Rules Description of Test Result
Frequency
15.207 Disturbance Voltgge at The Mains N/A . without AC main
Terminals
2.408~2.474 15.249 Band Edges Measurement Pass
GHz
15.249 Spurious Emission Pass
15.203 Antenna Requirement Pass

Report No.: BCT12LR-2290E
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4. TEST OF CONDUCTED EMISSION

4.1 Applicable Standard

Section 15.207: For a Low-power Radio-frequency Device is designed to be connected to the 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 below limits table.

Limits ( dBuV)
Frequency Range (MHz)

Quasi-Peak Average
0.150~0.500 66~56 56~46
0.500~5.000 56 46
5.000~30.00 60 50

4.2 Test Setup Diagram

Vertical Reference

/ Ground Plane

Test receiver

40cm
¢ ’ EUT Peripheral

80cm

LISN [—

Horizontal Reference
Ground Plane

Remark: 1. The setup of EUT is according with per ANSI C63.4-2003 measurement procedure. The
specification used was with the FCC 15.207 limits.

2. The EUT was charged on the base,and the base was connected to a 120 VAC/ 60Hz
power source.

Notes:The EUT is powered by DC 3V from battery without AC mains,this test is unapplicable.

Report No.: BCT12LR-2290E
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5. BAND EDGES MEASUREMENT
5.1 Limit of Band Edges Measurement
1. Inthe above emission table, the tighter limit applies at the band edges.

2. As shown in Section 15.35(b), for frequencies above 1000 MHz, the above field strength limits
in paragraphs (a) and (b) of this section are based on average limits. However, the peak field
strength of any emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For point-to-point operation
under paragraph (b) of this section, the peak field strength shall not exceed 2500
millivolts/meter at 3 meters along the antenna azimuth.

Frequency (MHz) Field Strength Field Strength
d Y (HV/m at 3-meter) (dBuV/m at 3-meter)
30-88 100 40
88-216 150 435
216-960 200 46
Above 960 500 54

Note: (1) The tighter limit shall apply at the edge between two frequency bands.

(2) The emission limits shown in the above table are based on measurement employing a
CISPR quasi-peak detector and above 1000MHz are based on measurements employing
an average detector.

5.2 Radiate EUT Setup

Antenna Tower

ceeem 3m (__i ________ [ Hom Antenna

EUT

Spectrum

A jﬂ\ Analyzer
( I | \‘xﬂ_
|

\ W
Turn Y .
Tabl 0.8m 1 Im
able H
A PooA Amplifier o D%g
—0

Figure 2 : Frequencies measured above 1 GHz configuration
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5.3 Test Procedure

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied

with all installation combinations.

1). Configure the EUT according to ANSI C63.4:2003.

2). The EUT was placed on the top of the turntable 0.8 meter above ground.

3). The receiving antenna was placed 3 meters far away from the turntable.

4). The turntable was rotated by 360 degrees to determine the position of the highest radiation.

5). The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of both horizontal and vertical
polarization. For each suspected emission, the antenna tower was scanned (from 1 M to 4 M)
and then the turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading.

5.4 Test Result

Temperature ( 'C ) : 22~23

EUT: 2.4G Keyboard & Mouse Combo(Keyboard
Part)

Humidity (%RH ): 50~54

M/N: SM-507AG

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Continuous transmitting

Frequency L. Emission Read Value Limits
(MHZ) Antenna Polarization (dBuV/m) (dBuV/m)
<2400 H 31.25 54

>2483.5 H 30.14 54

Frequency L. Emission Read Value Limits
(MHZ) Antenna Polarization (dBuV/m) (dBuV/m)
<2400 \Y 31.36 54

>2483.5 \% 30.18 54
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5.5 Conducted Measurement
1. The transmitter is set to the lowest channel.

2. The transmitter output was connected to the spectrum analyzer via a cable and cable loss is used as the offset
of the spectrum analyzer.

3. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span including
100MHz bandwidth from lower band edge. Then detector set to peak and max hold this trace.

4. The lowest band edges emission was measured and recorded.

5. The transmitter set to the highest channel and repeated 2~4.

Low Channel (2.403GHz):

® DELTA MARKER 3 *RBW 100 kH=z
-26.04 MH= VEW 300 kH=z

Fef 0.5 dBm “ALL 10 dB SWT 15 ms

0 Offset 0.% 4B Marker| 1 [T1 |

10 | | | 2L 40870000

E[F
]
Mlm
= | =

uh;u .AMMWM@MWM UW "

Start 2.31 GE=z 10.5 MH=Z/ Steop 2.415% GHz
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High Channel (2.479GHz):

MARKER 3
2.49532 GH=z
Raef 0.5 dBm

*Att 10 4B

*REBW 100 kH=z
VBW 300 kH=z
SWT 5 m=

o Offpet 0.5 4B

1

[l FK M
== |

50

Ay

LVL

|- 60

80

. ik
T il

20

Fl

Start 2.47 GHz
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6. SPURIOUS EMISSIONS

6.1 Limit of Spurious Emissions

1. Inthe section 15.249(a): Except as provided in paragraph (b) of this section, the field
strength of emissions from intentional radiators operated within these frequency bands shall

comply with the following:

2. 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:

Fundamental Frequency

Field Strength of Fundamental

Field Strength of Harmonics

(MHz) Field Strength (mV/m) (umV/m)
902-928 MHz 50 500
2400 - 2483.5 MHz 50 500
5725 - 5875 MHz 50 500
24.0 - 24.25 GHz 250 2500

Measurement Distance (m)

Frequency (MHz) Field Strength (uV/m)

30-88 100* 3
88-216 150* 3
216-960 200* 3

Above 960 500 3

Remark: Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this Section shall not be located in the frequency bands
54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within
these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.

3. In the above emission table, the tighter limit applies at the band edges.

Frequency (MHz) Field Strength Field Strength
q y (MV/m at 3-meter) (dBuV/m at 3-meter)
30-88 100 40
88-216 150 435
216-960 200 46
Above 960 500 54
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6.2 EUT Setup

| e
Antenna
~ tower
S VI S Loop
T e antenna
\'-. 4m /
Specimum
-_ analyzer Y
T i
= v — :
Turntable | :lm ‘m L 1 g 4

; - o

—

A 4 ] =

i ! [ 1 [ ]
Reference ground plane J/
==
i Antenna Tower
wenmis 3m .(..E........ Search
EUT v P Antenna

4m ‘/
RF Test

'? —_— L] Receiver
: P : [ : \
; .
Tum ﬂ.gm poIm
Table A I A I:‘EE
i i [y =i

E L [ ] [ ]
Ground Plane J/

Figure 1 : Frequencies measured below 1 GHz configuration
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aeeem 3m
EUT
( I
v
Turn 0.8m
Table A

I S

Im

Antenna Tower

Hom Antenna

Spectrum

AN

Amplifier D%E

jﬂ\ Analvzer
i
| i

1

Figure 2 : Frequencies measured above 1 GHz configuration

6.3 Test Procedure

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied
with all installation combinations.

1). Configure the EUT according to ANSI C63.4:2003.

2). The EUT was placed on the top of the turntable 0.8 meter above ground.

3). The receiving antenna was placed 3 meters far away from the turntable.

4). The turntable was rotated by 360 degrees to determine the position of the highest radiation.

5). The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of both horizontal and vertical
polarization. For each suspected emission, the antenna tower was scanned (from 1 M to 4 M)
and then the turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading.

Report No.: BCT12LR-2290E
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6.4 Spurious Emissions Test Result

Temperature (C ) : 22~23 EUT: 2.4G Keyboard & Mouse Combo(Keyboard
Part)

Humidity (%RH ): 50~54 M/N: SK-078AG

Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuous transmitting

Note: In this testing, the EUT was respectively tested in three different orientations. That is:

1. EUT was lie vertically, and then its Antenna oriented upward
2. EUT was lie vertically, and then its Antenna oriented downward
3. EUT was lie flatwise, and then its Antenna oriented to the receiving antenna

The worst test data see following pages
When the EUT was lie flatwise, and its Antenna oriented to the receiving antenna, the worst test

data was got as following table.
WORST-CASE RADIATED EMISSION BELOW 30 MHz

Normal operating Mode:

Frequency RMetc_ar Antenna Cable Emission Limits Margin Detector
eading Factor Loss Levels Mode

(MHz) (dBuV) (dB/M) (dB) (dBuVIM) (\j'/':n‘)l (dB) PK/QP
0.303 21.31 7.92 1.01 23.32 67 34.25 QP
17.21 20.63 8.14 1.2 22.01 495 17.34 QP
21.36 20.91 8.56 1.05 21.07 495 16.36 QP
24.35 22.31 7.45 1.69 25.84 49.5 14.69 QP
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The worst Spurious Emission Data Below 1GHz Channel Low:

EUT: 2.4GHz Wireless Keyboard & Mouse
M/N: SM-507AG

Operating Condition: Continuous transmitting

Test Site: 3m CHAMBER

Operator: Chen

Test Specification: DC 3V

Comment: Polarization: Horizontal

Tem:25C Hum:50%

SWEEFP TAEBLE: "test (30M-1G)"
Short Description: Field Strength

Start Stop Detector Meas. IF Transducer
Freguency Freguency Time Bandw.
30.0 MH= 1.0 GH= MaxPeak Coupled 100 kH= VULBS1&e3 MEW
Level [dBu'im]
El:l ______ |- - - rU--rU-TrErTT-TT-s-sssmssmsmss== | L hn Bt B iy i i i |
1 | | | 1 | | | | 1 | | | | | |
- 1 | 1 | 1 | 1 | 1 | 1 | | I |
opF----- [ e e e I I i | r-——-——7= AT T TTAT T T AT T T T T TT T T
1 | | | 1 | | | | 1 | | | | | |
o ---=- L R e et oo A e et e
1 | | | 1 | | | | 1 | | | | |
flp-=-=-=-- e e e e ] e m——————— F=———— -|————-|————|———+——+——|-F
1 1 1 1 1 1 1 1 [ ]
40 S e e S | St S - .
1 1 1 1 1 1 1 1 1 1 1 1 I 1 !K i
£l I e e Rt e i FTTTTT A i e
1 #e | | | I, 1 b | 1= 1 | | | | | |
2 p=—=—- B Pt et il S pealid s F——-== d———— A== === =4 —— === =4
1 | | | i | | | | 1 | | | | | |
1mok----- " __ e _____ L ___ | v b1
a a T T——T-"r—T r r 1 a T T-"T~7I %
1 | | | 1 | | | | 1 | | | | | |
o ) . . . . . . ) . . . .
30M 40M S50M GOM TOM 100M 200M 300M 400M  500M S00M aooM  1G
Frequency [Hz]
= ®MEZ LEILR-2250E H_red
MEASUREMENT RESULT: "12LR-2290E H red"”
Fraousnoy Level Transd Limit Margin Det. Height Azimuth Polarization
MH= dBuv./m d8  dBuV/m dB cm deg
47 . 40000 24.80 15.8 £0.10 5.2 QP 100,40 0.00 HORIZONTAL
B2.380000 22.50 12.4 £0.1 17.5% Qp 100,40 0.00 HORIZONTAL
07 . 600000 23.350 1.8 43.5 .8 QD 100.0 0.00 HORIZONTAL
307.420000 24.60 18.9 4.0 21.4 Qp 100.0 0.00 HORIZONTAL
52&.640000 31.00 24.5 2g.10 15.0 QP 100.0 0.00 HORIZONTAL
93Z.100000 36.60 25.4 £g.10 .4 QP 100.0 0.00 HORIZONTAL
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The worst Spurious Emission Data Below 1GHz Channel Low:

EUT: 2.4GHz Wireless Keyboard & Mouse
M/N: SM-507AG

Operating Condition: Continuous transmitting

Test Site: 3m CHAMBER

Operator: Chen

Test Specification: DC 3V

Comment: Polarization: Vertical

Tem:25C Hum:50%

SWEEF TARBLE:

; ; "test (30M-1G)"
Short Des CripTlion:

Field Strength

Start Stop Detector Meas. IF Transducer
Freguency Frequency Tims Bandw.
30.0 MH= 1.0 GH= MaxPeak Coupled 100 kH= VULBS1&e3 MNEW
Level [dBu\im]
BO0--——- T e e ak TR ———————— F————— A ===
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- 1 | | 1 1 1 1 I I | | 1 1 1 I |
ofp----- B e e e e | r—-————7- Bt B e e e |
1 | | | | | | | | | | | | | | |
W0f----- AT T T T T Ty T T T ST itk 1T T TN T
1 | | | | | | | | | | | | | |
FOF----- - ——d—— = —— b —— b ——F —f— —m e — — F——————— F————— d———mH—— = HA—— = — = — = 14
1 1 1 1 1 1 1 1 [ 1
40 e e oo d e b
1 1 1 1 1 1 1 1 1 1 1 1 1 1 a ']
£l A I e R B e i S T P DR i ik
1 A | | | | | L | | 0 | | | | | |
M- e e b bR b S e ——— — e e F————= e ——m === — = ——- — 4
1 1 1 I I 1 1 1 1 1 1 1 1 1 1 1
1 | | | | | | | | | | | | | I |
op----- i ity (it Tl nhnbenll it il Mt [ r-——-—-=- 1T AT T T T T T T T T
1 | | | | | | | | | | | | | | |
J0M 40M 50M  &OM 7OM 100M 200M 300M 400M  500M 800M anoMm 16
Frequency [Hz]
# nME3 1ZLR-Z250E V_red
MEASUREMENT RESULT: "l12LR-2290E V red"
Fregqusency Level Transd Limit Margin Det. Height Azimuth Pclarization
MH= dBuv/m 48  dBpV/m dB cm deg
47 . 450000 25.10 15.& 20,0 12,9 QP 1a0.4d 0,00 VERTICAL
SL.220000 Z1.60 1.8 £0.0 13.4 QP 1a0.4a 0,00 VERTICAL
107 .e00000 23.90 16.6 £43.5 1.6 QP 1a0.4a 0.00 WVERTICAL
2B2.200000 23.50 18.2 4g.0 22.5 Qb 1a0.4a 0.00 VERTICAL
54%9.920000 30,50 25.0 4.0 1.5 Qb 1a0.4a 0.00 VERTICAL
387.180000 35.20 25,2 25,0 1.8 QP 1a0.4d 0.00 WVERTICAL
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The worst Spurious Emission Data Below 1GHz Channel Middle:

EUT:
M/N:

Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:

SWEEF TAEBLE:

2.4GHz Wireless Keyboard & Mouse
SM-507AG
Continuous transmitting
3m CHAMBER

Chen
DC 3V
Polarization: Horizontal
Tem:25°C Hum:50%

"test (30M-1G)"

SZhort Description:

Field Strength

Startc Stop Detector Meas. IF Transducer
Freguency Fregquency Tims Bandw.
30,0 MH=z 1.0 GHz MaxPeak Coupled 130 kHz VULBES1e3 MEW
Level [dBu\im]
Blp----- A e T —_——————-—— ————— A ——m =
| | | | | | | | | 1 1 |
- | | 1 1 I | | | 1 1 1 |
pF----- i i a- - rUTro-Tr-rTT-T T T TTTTTTT T T | r—-———%= A= - "TTAT T T AT T T T T T T T T
| | | | | | | | | 1 1 |
BOF----- [ [ [ [ L L S [ | RN U S N |
1 1 1 1 1 1 1 1 1 1 1
| | | | | | | | | 1 1 I
RMOF----- e e o R e ——————— F————— EE R e e e R b K]
1 1 1 1 1
40 | | S L e e
1 1 1 1 1 1 1 1 1 1 & i
wmb----- [ [ [ [ L L N I o TN ey ol I S |
| | | | 1 | | | | 1 1 |
1 o o] 1 1 % 1 1 1 1 1 1 1
Mp=-=-- - ——q4=== He o —— e — b m — S — — e — e F——-== e m——d——— == = — = ——- — 4
1 1 1 1 1 1 1 1 1 1 1 1
1 ] 1 1 1 1 1 1 ] 1 1 1 1
W0p----- ittt i It pik e e H [t r=——-—-—- AT T AT T TTTO T T
| | | | | | | | | 1 1 |
I:l L L L L L L L L L L L ]
30M 4084 50M  &0M TOM 100M 200M 300M 400M  500M 8008 aooMm  1G
Freguency [Hz]
x #MEE LZLR-2250E H_zed
MEASUREMENT RESULT: "12LR-2290FE H red"”
Fregusncy Level Transd Limit Margin Det. Height Azimuth Poclarization
MH=Z dBuv/m dBE dBuv/m dB cm deg
47 .,450000 24.70 .B £0.0 1.3 Qp 100,40 0.00 HORIZONTAL
S 100000 22.50 . B £0.0 17.5 Qp 100,40 0.00 HORIZONTAL
7. 800000 23.40 .4 43.5 20.1 Qb 1a0.0 0.00 HORIZONTAL
295.780000 23.20 . B £6.0 20.8 QP 100,40 0.00 HORIZONTAL
4B80.080000 32.20 .1 45.40 13.8 QP 1a0.0 0.00 HORIZONTAL
S32.100000 3g.40 .4 45.40 .8 QP 1a0.0 0.00 HORIZONTAL
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The worst Spurious Emission Data Below 1GHz Channel Middle:

2.4GHz Wireless Keyboard & Mouse

EUT:

M/N: SM-507AG

Operating Condition: Continuous transmitting
Test Site: 3m CHAMBER
Operator: Chen

Test Specification: DC 3V

Comment:

SWEEP TABLE:
Short Description:

Polarization: Vertical
Tem:25C Hum:50%

"test (30M-1G)"

Field Strength

Start Stop Detector Meas. IF Transducer
Freguency Fredquency Time Bandw.
30.0 MH=z 1.0 GH= MaxPeak Coupled 100 kH= VULBS1&3 MEW
Lewvel [dBuVim]
BO0p--—-—- T T e ek TP ———————— r————— A m A —— === =1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- | | 1 1 | 1 | 1 1 | | 1 1 | I |
ofF----- L I R A R I R B Tttt T T T r—--—-=-- B B e e e e |
| | 1 1 | | | | 1 | | 1 1 | | |
o . S e Rt el e R - e R S
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
soF---—-—- dA—-——d———d———F —— - - —— - ——— ——— — — F———————— F——-—= -|—————|————|———+——+——|—F
1 1 1 1 1 1 1 1 [ ]
a0 S R ! Sl EEEEEEEE— o mee N M
1 1 1 1 1 1 1 1 1 1 _{I I 1 W 1
o= TR AT Ty T Ty T T ;T FTIITn e e R
i ! " 1 | ! 1% [ i | | 1 1 | | |
20F----- A mm o T e — — P — - = T — —— — A - — F——-== A= === == =A== — = ——- =
| | 1 1 | | | | 1 | | 1 1 | | |
| | 1 1 1 | 1 I 1 | | 1 1 1 | 1
W0p----- At il Tt wntenl nfntid il Mt [ r-————- AT T T T T TT T T T
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 . . ) ) s . ) . . ) ) —
J0M 40M 50M  GOM 7OM 100M 200M 300M 400M  500M 8008 anoM  1G
Frequency [Hz]
: ® nME3 1ZLE-2250E V_zed
MEASUREMENT RESULT: "12LR-2290FE ?_red"
Frequsnoy Level Transd Limit Margin Det. Height Azimuth Pclarization
MH= dBuvV,/m dE dBpV/m d= I deg
47 . 4e0000 28.30 5.8 40,0 11.7 QP 1a0.4a 0.00 VERTICAL
5o, 100000 25.00 14.6 40,0 15.0 QP 1a0.4a 0.00 VERTICAL
101.780000 23.60 17.3 43.5 1.9 QP 1loo.4a 0.00 WVERTICAL
212.3€0000 22.90 15.1 43.5 2d.8 QP 10o.4a 0.00 WVERTICAL
480080000 32.60 23.1 45,0 13.4 QP 1loo.4a 0.00 WVERTICAL
a5&.440000 35.40 28.7 45,0 4.8 QD 10o.4a 0.00 WVERTICAL
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The worst Spurious Emission Data Below 1GHz Channel High:

EUT:
M/N:

Operating Condition:

Test Site:
Operator:

Test Specification:
Comment:

2.4GHz Wireless Keyboard & Mouse

SM-507AG

Continuous transmitting

3m CHAMBER

Chen

DC 3V

Polarization: Horizontal
Tem:25°C Hum:50%

SWEEFP TABLE: "test (30M-1G)"

Short Description:
Startc Stop
Freguency Frequency

30.0 MH= 1.0

Field S5trength

Detector Meas. IF
Time Bandw.
MaxPeak Coupled 100

Transducer

W

Lewvel [dBu\Vim]

Blp----- a—m——a
1 1

L] — I
1 1

o TR
1 1

gif----- P —
1 1

40 ! !
1 1

______ N [P |

30 , ,
1 A |

el EUSEp— =Ty
1 1

0p----- 1----1
1 1

L M Ll __L_Jd__1

L LT e R B B e R |
I e ) IS U A I S U — |

I e e E B e |
| | | | | |
—_————d e L L]
1 1 1 1 1 |

| | | | |
—————|————|———+——+——|—F
|
| 1 | | I |
TTTTATT T T T TT T T T TI T
1 1 1 [ 1
—_———_—d A AN - sl ke ]
L T | I | | |
1 1 1 1 1 1
————d A —— —— ===
1 1 1 1 1 1
| 1

4]
30M 40M S0M

| |
1 1
| |
1 1
1 1
| I r-TTTT T =
1 1
|
. S ey e el ™
I I
1 I
I I
100M 200M

Frequency [Hz]

S00M 600M a0oM 1G

r #HE3 1ZLR-ZI2%0E H red

MEASUREMENT RESULT: "12LR-22850E q_red"

Fraousnoy
MH=

47 . 480000

S.220000
105.540000
307.420000
351.8e0000
d64.200000

Report No.: BCT12LR-2290E

|
o

L
(53]
e

b

= =
[4)] ey
[ =

L L B Ba Ba B

[ =

b b A - o
[
[ e
[T . ]

[

LR 0 e CnoCn

%]

Transd Limit Margin Det.

d8 dBuV/m dB
20.0 15.5
20,0 1%.0
43.5 20.8
2e.0 ZZ.5
2g.0 15.8
. B 2a.0 10.8
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op
oD
oD
oD
op
op

Lzimuth Polarization

deg
00 HORIZONTAL
00 HORIZONTAL
00 HORIZONTAL
00 HORIZONTAL
00 HORIZONTAL
00 HORIZONTAL

FCC ID: WOX-78507AG-MN




The worst Spurious Emission Data Below 1GHz Channel High:

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

SWEEP TABLE:
Short Description:

2.4GHz Wireless Keyboard & Mouse
SM-507AG

Continuous transmitting

3m CHAMBER

Chen

DC 3V

Polarization: Vertical

Tem:25°C Hum:50%

"test (30M-1G)"

Field Strength

Startc Stop Detector Meas. IF Transducer
Freguency Fregquency Tims Bandw.
30.0 MH= 1.0 GH= MaxPeak Coupled 100 kH= VULBS1e3 MEW
Lewvel [dEuvim]
B0pr-=---- b e Sl Eelee St allll sl sl el m———————— ———— b et B bl e A bl |
1 | 1 | | | | | | | | | 1 1 | |
- 1 | 1 1 1 1 I I | | 1 1 1 I |
oF----- B e e e I D e | r—-——=——7 i s B e B e e |
1 | 1 | | | | | | | | | 1 1 | |
ol F R B e e e e oo R et il S
1 | 1 | | | | | | | | | 1 1 |
fOfF----- e e o e e R i F——————— F————= A= === A== =A== =4+ - =t - —- 14
1 1 1 1 1 1 1 1 [ ]
a0 e e | e == SRR
1 1 1 1 1 1 1 1 1 1 1 1 1 1 | ]
E] I IR e e R it i FTTTTTT Pt FITTT St e
1 | 1 | | 1 I | o | 1 1 | 1 1 | |
Mk--—-=- e e e e e R b, — T Fl= == d————d === ===+ - = = —l- =4
1 | 1 1 I | | i | | | | 1 1 | |
1 | 1 | | | | | | | | | 1 1 I |
wop----- i Attt i Tl et el el Mttt [ r-——-——- AT T T AT T T T T T T T T
1 | 1 | | | | | | | | | 1 1 | |
30M 40M 50M GO0OM TOM 100M 200M 300M 400M 500M 600M aooMm  1G
Frequency [Hz]
x #nMEZ 1ELR-2209E ¥_zed
MEASUREMENT RESULT: "12LR-2209E V red"
Frequsncy Level Transd Limit Margin Det. Height Azimuth Polarization
MH= dBuvV/m dB dBuV/m dB cm deg
47 . 450000 21.20 15.8 40.0 18.8 QP 100,40 0.00 WVERTICAL
5%.,100000 20.80 14.8 £0.0 1.2 QP 100,40 0.00 VERTICAL
107.800000 23.40 16.8 £43.5 20.1 QP 100,40 0.00 WVERTICAL
28&.080000 22.90 18.3 £g.0 23.1 QP 100,40 .00 VERTICAL
S38.280000 28,60 24.7 £g.0 16.4 QP 100.4a 0.00 WVERTICAL
893.300000 35.70 26.1 4.0 10.3 Qb 100,40 0.00 WVERTICAL
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The worst Spurious Emission Data above 1GHz Channel Low

Channel Low (2408MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBuV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
49.88 -8.36 41.52 74 -32.48 P
1720 H 1 31.24 -8.36 22.88 54 -31.12 A
50.24 -10.33 39.91 74 -34.09 P
1180 \ 1 31.85 -10.33 21.52 54 -32.48 A
92.03 -7.19 84.84 114 -29.16 P
2408 H 1 81.25 -7.19 74.06 94 -19.94 A
91.25 -7.19 84.06 114 -29.94 P
2408 \ 1 80.63 -7.19 73.44 94 -20.56 A
45.46 3.59 49.05 74 -24.95 P
4816.25 H 1 30.65 3.59 34.24 54 -19.76 A
46.53 3.49 50.02 74 -23.98 P
4816.25 \ 1 31.64 3.49 35.13 54 -18.87 A
46.21 4.1 50.31 74 -23.69 P
5202.2 H 1 31.24 4.1 35.34 54 -18.66 A
46.91 4.01 50.92 74 -23.08 P
5095.16 \ 1 31.42 4.01 35.43 54 -18.57 A
41.35 7.58 48.93 74 -25.07 P
7423.18 H 1 31.15 7.58 38.73 54 -15.27 A
41.64 7.58 49.22 74 -24.78 P
7423.18 \ 1 31.89 7.58 39.47 54 -14.53 A
39.85 9.45 49.3 74 24.7 P
11236.52 H 1 29.34 9.45 38.79 54 15.21 A
15256.36
25344.89

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “ -" in the table above

means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average):
RBW=1MHz, VBW=10Hz.

4. The test limit distance is 3m limit

Report No.: BCT12LR-2290E Page 24 of 27 FCC ID: WOX-78507AG-MN




The worst Spurious Emission Data above 1GHz Channel Middle

Channel Middle (2440MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBuV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
46.35 -7.34 39.01 74 -34.99 P
1989 H 1 31.25 -7.34 23.91 54 -30.09 A
46.54 -6.82 39.72 74 -34.28 P
1892 \ 1 30.25 -6.82 23.43 54 -30.57 A
89.35 -6.23 83.12 114 -30.88 P
2440 H 1 76.35 -6.23 70.12 94 -23.88 A
89.54 -6.23 83.31 114 -30.69 P
2440 \ 1 76.89 -6.23 70.66 94 -23.34 A
46.58 0.19 46.77 74 -27.23 P
4880 H 1 31.34 0.19 31.53 54 -22.47 A
46.54 0.19 46.73 74 -27.27 P
4880 \4 1 31.36 0.19 31.55 54 -22.45 A
44.85 4.1 48.95 74 -25.05 P
5229 H 1 32.36 4.1 36.46 54 -17.54 A
46.35 4.37 50.72 74 -23.28 P
5536 \ 1 31.25 4.37 35.62 54 -18.38 A
40.56 7.36 47.92 74 -26.08 P
7224.34 H 1 30.64 7.36 38 54 -16 A
38.56 7.36 45.92 74 -28.08 P
7221.25 \ 1 30.25 7.36 37.61 54 -16.39 A
39.89 9.45| 49.34 74 24.66 P
11236.98 H 1 29.54 9.45 38.99 54 15.01 A
15256.48
25344.38

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “ -" in the table above

means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average):
RBW=1MHz, VBW=10Hz.

4. The test limit distance is 3m limit
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The worst Spurious Emission Data above 1GHz Channel High

Channel Low (2408MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBuV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
50.36 -8.36 42 74 -32 P
1720.12 H 1 31.54 -8.36 23.18 54 -30.82 A
48.72 -8.12 40.6 74 -33.4 P
1723.15 \ 1 31.89 -8.12 23.77 54 -30.23 A
88.05 -7.28 80.77 114 -33.23 P
2474 H 1 75.67 -7.28 68.39 94 -25.61 A
88.06 -7.28 80.78 114 -33.22 P
2474 \ 1 75.21 -7.28 67.93 94 -26.07 A
45.19 0.1 45.29 74 -28.71 P
4948 H 1 31.26 0.1 31.36 54 -22.64 A
46.57 0.02 46.59 74 -27.41 P
4948 \4 1 31.06 0.02 31.08 54 -22.92 A
45.21 4.1 49.31 74 -24.69 P
5200 H 1 31.41 4.1 35.51 54 -18.49 A
45.91 4.01 49.92 74 -24.08 P
5095 \ 1 31.42 4.01 35.43 54 -18.57 A
40.36 7.58 47.94 74 -26.06 P
7422.15 H 1 30.15 7.58 37.73 54 -16.27 A
40.34 7.58 47.92 74 -26.08 P
7422.16 \ 1 31.24 7.58 38.82 54 -15.18 A
39.78 9.45 49.23 74 24.77 P
11236.95 H 1 29.95 9.45 39.4 54 14.6 A
15255.59
25344.78

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “ -" in the table above

means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average):
RBW=1MHz, VBW=10Hz.

4. The test limit distance is 3m limit
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7. ANTENNA REQUIREMENT
7.1 Standard Applicable

Section 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. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this Section. The manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector
is prohibited.

7.2 Antenna Connected Construction

The antenna connector is designed with permanent attachment and no consideration of
replacement.
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