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will not assume liability for damages resulting from the reader's interpretation of the reproduced
material due to its placement and context.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:GTO-LPWMO001 Report No.: LCS120322173TF

EMC -- TEST REPORT

March 28, 2012
Date of issue

Test Report No. : LCS120322173TF

Type/ Model...........ccoovvvnne. : LPWMO001

EUT e, . 2.4G Wireless Mouse

Applicant..........ccccoeiiinene : Shenzhen Linpa Technology Co., Ltd

AdAress.......cooevveveiiieieeen : 114, C8, Flavor Commercial Street, Vanke Dream Town
Longgang District, Shenzhen City, China

Telephone........cccocooviiiiiinnns . +86-755-89507581

FaXei i, . +86-755-89507581-802

Manufacturer........................ : Shenzhen Linpa Technology Co., Ltd

AdAress.......ccceevvevveieiiieseeinns . 114, C8, Flavor Commercial Street, Vanke Dream Town
Longgang District, Shenzhen City, China

Telephone.........cccoeviniiine. : +86-755-89507581

VS . +86-755-89507581-802

Factory........cccocvvvevviieinennn, : Shenzhen Linpa Technology Co., Ltd

Address : 114, C8, Flavor Commercial Street, Vanke Dream Town

................................... Longgang District, Shenzhen City, China
Telephone.........ccccoveeveiecnnen. . +86-755-89507581
FaXeiiiiiiieieene e, . +86-755-89507581-802

Test Result: Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:GTO-LPWMO001 Report No.: LCS120322173TF

1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT : 2.4G Wireless Mouse

Model Number : LPWMO001

Power Supply : DC 3.0V

Frequency Range/ : 2402.00-2478.00MHz,/GFSK (Channel Number: 77, Channel
Modulation Type Frequency=2402+1(K-1), K=1,2,3 ...... 77)

1.2. Description of Test Facility

Site Description
EMC Lab. : Accredited by CNAS, June 04, 2010

The Certificate Registration Number. is L4595.
Accredited by FCC, July 14, 2011

The Certificate Registration Number. is 899208.
Accredited by Industry Canada, May. 02, 2011
The Certificate Registration Number. is 9642A-1

1.3. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in this
test report acc. To CISPR 16 — 4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements” and is
documented in the LCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

1.4. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
30MHz~200MHz +2.96dB Q)
Radiation Uncertainty |:| 200MHz~1000MHz +3.10dB (1)
1GHz~26.5GHz +4.00dB Q)
Conduction Uncertainty |: 150kHz~30MHz +1.63dB (1)
Power disturbance  |: 30MHz~300MHz +1.60dB Q)

1). This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:GTO-LPWMO001 Report No.: LCS120322173TF

2. TEST METHODOLOGY

2.1.

2.2.

2.3.

2.4.

All measurements contained in this report were conducted with 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.

The radiated testing was performed at an antenna-to-EUT distance of 3 meters. All
radiated and conducted emissions measurement was performed at Shenzhen LCS
Compliance Testing Laboratory Ltd..

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 normal application.

EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements.

According to its specifications, the EUT must comply with the requirements of the
Section 15.203, 15.205, 15.207, 15.209 and 15.249 under the FCC Rules Part 15 Subpart
C.

General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.4 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using Quasi-peak and
average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, 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

Description Of Test Modes

The EUT has been tested under operating condition.

After verification, all tests were carried out with the worst case test modes as shown
below except radiated spurious emission below 1GHz, which worst case was in normal
link mode only. FHSS modulation mode the worst case is Channel Low (2402MHz), Mid
Channel (2441MHz) and High Channel (2478MHz), these were chosen for full testing.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:GTO-LPWMO001

Report No.: LCS120322173TF

3. CONNECTION DIAGRAM OF TEST SYSTEM

Monit |I~] PC
10cm
Non-conduction table g’
80 cm above Ground Plane 8
10
Keyboard = EUT
A\ 2
L | | A
~ 1 2.0Meter | >
4. SUMMARY OF TEST RESULTS
FCC RULES DESCRIPTION OF TEST RESULT
§15.203 Antenna Requirement Compliant
815.207(a) Conduction Emissions N/A
815.205(a), 815.209(a), : . :
§15.249(a), §15.249(c) Radiated Emissions Compliant
815.249 Band Edges emissions Compliant
815.249, §815.215 20 dB Bandwidth Compliant

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:GTO-LPWMO001 Report No.: LCS120322173TF

5. 815.203 ANTENNA REQUIREMENT

5.1.

5.2.

Standard Applicable

According to §15.203, Antenna requirement.

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 re-placed by the user,
but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the
provisions of Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this
requirement does not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance sensors, or to other
intentional radiators which, in accordance with Section 15.31(d), must be measured at the
installation site. However, the installer shall be responsible for ensuring that the proper
antenna is employed so that the limits in this Part are not exceeded.

Antenna Connected Construction

The directional gains of antenna used for transmitting is 1.84 dBi, and EUT is equipped
with an onboard PCB antenna and no consideration of replacement. Please see EUT photo
for details.

Result: Compliance.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:GTO-LPWMO001 Report No.: LCS120322173TF

6. §15.205 §15.209(A)

EMISSIONS

§15.249(A) §15.249(C) - RADIATED

6.1. Standard Applicable

1. Emissions radiated
be attenuated by at

outside of the specified frequency bands, except for harmonics, shall
least 50 dB below the level of the fundamental or to the general

radiated emission limits in §15.209, whichever is the lesser attenuation.

2. 20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the
emission fall within the restricted band specified on 15.205(a), then the 15.209(a) and
15.249 limit in the table below has to be followed.

Fundamental Field Strength of fundamental Field Strength of harmonics
Frequency (millivolts/meter) (micorvolts/meter)
902-928MHz 50 500
2400-2483.5MHz 50 500
5725-5875MHz 50 500
24.0-24.25GHz 250 2500

Frequencies Field Strength Measurement Distance
(MHz) (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

6.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting

of spectrum analyzer

and receiver.

Spectrum 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

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:GTO-LPWMO001 Report No.: LCS120322173TF
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RB / VB (Emission in restricted band)

1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average

RB / VB (Emission in non-restricted band)

1000KHz / 1000KHz for peak

6.3. Test Procedure

1. Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the
turntable 0.8 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 1IMHz VBW and RBW for peak reading. Then 1MHz
RBW and 10Hz VBW for average reading in spectrum analyzer.

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

value.

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.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:GTO-LPWMO001

Report No.:

LCS120322173TF

6.4. Test Equipment List and Details

6.5.

1 [Spectrum Analyzer |Agilent E4407B MY41440292(2011-06-21
2 |Test Receiver Rohde & Schwarz |ESCS30 828985/018 |2011-06-21
3 |Loop antenna EMCO 6502 0042963 2011-06-21
4 |Log per Antenna  |Schwarzbeck VULB9163 |142 2011-06-21
5 |Horn-antenna SCHWARZBECK [BBHA9120D |D:266 2011-06-21
6 |DC Filter MPE 23872C N/A 2011-06-21
Block Diagram of Test Setup
a1 Antenna
~ tower
‘ m ‘ i-lo
EUT ‘ : \ ‘ // ar?terlw nga
4m /
N it
[ T o ’
v \ [
Turntable 0.8m 1m
A I8E
[ ] [ ]

Reference ground plane J/

Below 1000MHz

Antenna
e tower
‘ 3m Horn
: el
EUT ‘ \ antenna
4m
Spectrum
— analyzer
[ J
v \ \
Turntable 0.8m 1m \
08
/ A ~ Pre-amp _\_g or=
: l | l |
Above 1000MHz
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:GTO-LPWMO001

Report No.: LCS120322173TF

6.6. Test Results
Low channel (above 1000MHz)

Lewel {dBuWin)
120

FCiO4 PART 15/ PEAK 2.4

G0

.

1]

1000 4400. 7200, 11200. 14600. 18000
Freqguency (MHz)
Site no. FEF Chamlber Data no. 1
Limit ’ FCZZ PART 15 PELE Z .4 Ant. pol. HORIZOMNTAL
Enwvw. » In=s. 23 WCZS59% Encginesexr Willis
Lewvel {(dBuWimy)
120
FCC PART 15/ PEAK 2.4
G0
0 000 4400. 7800. 11200. 14600. 18000
Frequency {MHz)
Site no. RF Charmber Data no. H 3
Limit FCC PART 15 FPEAKE =.4 Ant. pol. : WERTICAL
Enwv. 7/ Ins. Z23*C/S549% Enginesr Willis
Freq. Level Read Level Ant.Fac Pre.Fac Cab.Los Over Limits
limit Remark  Pol/Phase
(MHz)  (dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB)  (dBuV/m)
2402.00 94.19 93.76 29.49 36.60 7.54 -19.81 114.00 Peak Horizontal
2402.00 91.30 90.87 29.49 36.60 7.54 -3.13 94.00 Average Horizontal
2402.00 86.72 86.29 29.49 36.60 7.54 -27.28 114.00 Peak Vertical
2402.00 84.99 85.42 29.49 36.60 7.54 -9.01 94.00 Average Vertical
4804.00 58.89 48.54 34.52 34.95 10.78 -15.11 74.00 Peak Horizontal
4804.00 40.08 29.73 34.52 34.95 10.78 -13.92 54.00 Average Horizontal
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:GTO-LPWMO001

Report No.: LCS120322173TF

Mid channel (above 1000MHz)

Lewvel {dBulWim}
120

FCL PART 15/ PEAK 2.4

60

o

1000 4400, 7800, 11200. 14600. 18000
Frequency {MHz)

Site no. RF Chamber Data no. 5

Limit FCZ FPART 15 PELE Z .4 Ant. pol. HORIZOMNTAL

Enwv. / Ins. 23 *C/54% Engineer Willis

Lewvel {(dBu\im)
120
FCiL PART 15/ PEAK 2.4
(1]
o 1000 4400, Ta00. 11200. 14600, 18000
Frequency {(NMHz)

Site no. REF Chamber Data no. 7

Limit Foo PART 15 PELE = _4 Ant. pol. @ WERTICAL

Enwv. /S Ins. Z23FC/S 549 Engineser Willis=s

Level Limits
Freq. Read Level Ant. Fac Pre.Fac Cab.Los Over
limit Remark  Pol/Phase

dBuVv/ dBuV/m
(MHz) ( m) (dBuVv) (dB/m) (dB) (dB) (dB) ( )
2441.00 92.80 92.37 29.49 36.60 7.54 -21.20 114.00 Peak Horizontal
2441.00 89.29 88.86 29.49 36.60 7.54 -5.14 94.00 Average  Horizontal
2441.00 91.26 90.83 29.49 36.60 7.54 -22.74 114.00 Peak Vertical
2441.00 87.90 87.47 29.49 36.60 7.54 -6.10 94.00 Average Vertical
4882.00 57.23 46.88 34.52 34.95 10.78 -16.77 74.00 Peak Horizontal
4882.00 37.98 27.63 34.52 34.95 10.78 -16.02 54.00 Average  Horizontal
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:GTO-LPWMO001

Report No.: LCS120322173TF

High channel (above 1000MHz)

Lewvel {(dBuWim)

120
FCOC PART 15/ PEAK 2.4
60
o 1000 4400. T800. 11200, 14600, 18000
Frequency (MHz)
Sdite no. FEF Channber Datas 1o . 11
Limit FCoC PART 15 PEAK = .4 Ant. pol. HORIZOWNTAL
Enwv.  Ins. 23 *C/54% Engineer Willis=s
Level {dBuW.m}
120
FCIL PART 15/PEAK 2.4
[+11]
o 1000 4400, Ta00. 11200, 14600. 18000
Frequency (MHz)
Site no. BEF Chatnber Dats nio. =1
Limit FC PART 15 FEAK = .4 Ant. pol. FTERTICAL
Env. / Ins. 23 *C/S54% Engineer Willis=
Freq. Level Read Ant. Fac  Pre. Fac Cab.Los Over Limits
Level limit Remark  Pol/Phase
(MHz)  (dBuV/m) (dBuv)  (dB/m) (dB) (dB) (dB)  (dBuV/m)
2478.00 87.60 91.52 25.10 36.70 7.68 -26.40 114.00 Peak Horizontal
2478.00 86.05 89.97 25.10 36.70 7.68 -7.95 94.00 Average Horizontal
2478.00 86.42 82.50 25.10 36.70 7.68 -27.58 114.00 Peak Vertical
2478.00 84.83 80.91 25.10 36.70 7.68 -9.17 94.00 Average Vertical
4956.00 55.23 4481 34.63 35.02 10.81 -18.77 74.00 Peak Horizontal
4956.00 35.71 25.29 34.63 35.02 10.81 -18.29 54.00 Average Horizontal
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:GTO-LPWMO01 Report No.: LCS120322173TF
(9kHz-1000MHz, Normal Link)

80 L ewvel {dBuwim) Drate: 2012-03-23
TO
(i) g I I I I
FCC PART 15B
50
i I
40 I
30
0
10
030 50 100 200 500 1000
Freaquencw {(MHz})
Site no. : S3m Chambher
Lirait ~ = FCC PART 15 C [SIM) aAnt . pol. : HORIZOINTAL
Env. / Ins. 1 24vCS56% Engineser : Willis=s
Freco. Readino CabhLos AntFac PreFaco Measured Liimit Crre T Remark
MH= [=h=RENT dE dE . dE dAEui S m AB Ui m dE
1 a0 .07 35 .22 o.43 1z .66 I0.15 1=2.21 40 .00 —z20.79 QF
Z 14945 .49 3z .77 o.71 G221 SO.z0 Z1.499 435 .50 —ZZ .01 L) =
3 171.86=2 34 .=0 o.921 a.09 I0.z0 =3 .00 33 .50 —1=2 .50 L 2
4 532 .46 a4z .20 1.36 17.19 Z0.03 I0.72 a4& .00 —15.28 QP
5 663 .41 431 .15 1.a67 15 .55 I0O.03 31.97 46 .00 —143.53 L) =
5 S=Z7.34 30 .55 1.50 Zo.=43 IOo.11 Tz .61 G5 .00 —13 .39 P
MNote=: 1. A1l readings are Duasi—peak wvalues.
2. Meazured = Reading + Antenns Factor + Cakble Loss — Amp Factor .o
F. The emi=ssion lewvwels that aste Z0AE below the officisml limit asare not reported.
e L ewvel (dBuWiam) Date: 2012-03-23
il
60| T ————
FCC PART 15B
50
1l I
40 I
30
20
10
030 50 100 200 500 pRoluli]
Frequency {MHz)
Sitce no. : RF Chaanber
Limit : FCC PART 15 PEAK Z .4 Ant. pol. : WERTICAL
Enwv.  Ins. T EEwCS54axn Enginesxr : Willis=s
Freco. Readino CablLo=s AntFac PreFac Meassured Limit e r Remark
MH= [=h=RERTS dE dE . m dE ABEwvW . m AEuW S m dE

2k s0 .07 I6E.22 0. 39 1z .66 I0.18 1=2.=21 20 .00 —=20.79 Loih o
Z 143 .49 a4z .77 ool S.=z1 IOo.z0 Z1._.49 335 .50 —2=Z2 .01 [sh =
3 171.62 43 .=20 o.91 (= =) ZIO.z20 =29 .00 43 .50 —19 .50 QP
4 S53IZ.486 4z .20 1.36 17.19 I0.0s3 30.72 s .00 —15.28 Lech =
5 0563 .31 31 .15 1.57 15685 0.0z F1.4a27 Ga .00 —1% .53 QP
6 S27.312 a0 . 55 1.50 20.343 30.11 3=2.61 da .00 —13 .39 Loih o
MNote: = B 11 readings are Juasi—peak wvalues=s.
=2 . Measured = Reading + Antenn=am Factor + Cakble Loss — Amp Factor .
. The emission lewvels that ate Z04AdE bhelow the official limit are nobt reported.

Notes:

1. Measuring frequencies from 9k~10th harmonic (ex. 26GHz), No emission found between
lowest internal used/generated frequency to 30 MHz.

2. Radiated emissions measured in frequency range from 9k~10th harmonic (ex. 26GHz) were
made with an instrument using Peak detector mode.

3. No emission was be recorded above 18GHz means the reading of emissions are attenuated
more than 20dB below the permissible limits or the field strength is too small to be
measured.
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7.815.249 BAND EDGES MEASUREMENT

7.1. Standard Applicable
According to §15.249

7.2. Test Equipment List and Details

1 [Spectrum Analyzer |Agilent E4407B MY41440292(2011-06-21
2 |Test Receiver Rohde & Schwarz |[ESCS30 828985/018 |2011-06-21
3 |Loop antenna EMCO 6502 0042963 2011-06-21
4 |Log per Antenna  |Schwarzbeck VULB9163 |142 2011-06-21
5 [Horn-antenna SCHWARZBECK |BBHA9120D |D:266 2011-06-21
6 |DC Filter MPE 23872C N/A 2011-06-21

2
.3. Block Diagram of Test Setup

Antenna
e tower
3m — Horn
EUT \ d antenna
_\ 4m /
Spectrum
— analyzer
[ d / \
Turntable 0.8m 1m e
A [ |88
~ Pre-amp p el
f [ ] [ ]

7.4. Test Procedure

The EUT is placed on a turntable, which is 0.8m above the ground plane. The turntable
shall be rotated for 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find
out the highest emission. Set the spectrum analyzer in the following setting in order to
capture the lower and upper band-edges of the emission:
Peak: RBW=VBW=1MHz / Sweep=AUTO
Repeat the procedures until the peak versus polarization are measured.
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7.5. Test Results

a0 Lol (BT

& | - <t \1"--
I S o TR PP T P u-wa-w*-mwx-m"“"‘“_”’m_f ....
TS SAo FEE N J:ii:c:: . I f:f?r-, T FELT N T a0
}.—.1 :_;-’I-: L= e ;‘1’.:1: = :'::rléﬂ':"r.; = FEAK Z .43 ;‘.::- T‘ ::3 ]. - ILI:";'.IIP I ZCIrT AL
Freq. Level Read Level Ant. Fac Pre.Fac Cab.Los Over Limits
limit Remark  Pol/Phase
(MHz) (dBuV/m) (dBuVv) (dB/m) (dB) (dB) (dB) (dBuVv/m)
2390.00 56.99 56.76 29.44 36.60 7.39 -17.01 74.00 Peak Horizontal
2390.00 46.99 46.76 29.44 36.60 7.39 -7.01 54.00 Average  Horizontal
2400.00 75.97 75.54 29.49 36.60 7.54 -8.97 74.00 Peak Horizontal
2400.00 49.85 49.42 29.49 36.60 7.54 -4.15 54.00 Average  Horizontal
2402.00 95.15 94.72 29.49 36.60 7.54 -18.85 114.00 Peak Horizontal
2402.00 89.30 88.87 29.49 36.60 7.54 -4.70 94.00 Average  Horizontal
qzg Ll (B AT iy ¢ Sl T B,
FCg PART 15 FEAHK .3
a
Lt ./ \
B T e < T RS e A e A e --.A-M———--JI' N Ll B
b RETH 2330, 2350, 2a70, Za00. 2A10
Fisgpuaemniey (NMIFLE )
BiTe Ly R o el e i L w1 Ly [} L=
Limmdite o FOC PART IiE PEAK ZT.4 Ant. pol-. 1 VERTICAL
Freq. Level Read Level Ant. Fac Pre.Fac Cab.Los Over Limits
limit Remark  Pol/Phase
(MHz) (dBuV/m) (dBuVv) (dB/m) (dB) (dB) (dB) (dBuVv/m)
2390.00 45.87 45.64 29.44 36.60 7.39 -28.13 74.00 Peak Vertical
2390.00 43.74 43.51 29.44 36.60 7.39 -10.26 54.00 Average Vertical
2400.00 53.71 53.28 29.49 36.60 7.54 -20.29 74.00 Peak Vertical
2400.00 49.66 49.23 29.49 36.60 7.54 -4.34 54.00 Average Vertical
2402.00 82.24 81.81 29.49 36.60 7.54 -31.76 114.00 Peak Vertical
2402.00 79.24 78.81 29.49 36.60 7.54 -14.76 94.00 Average Vertical
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Lol {alERut T

B ]
;H
AN
— LY ECC PART 15 PEAK 2.4
it e e S m'_. Ly -~
GO 1 et = 1 3
IR B it s R SR
- ZA4T0D 24TH. 2486, At FEDZ. 2510
Fraeguamncy (FHZ
D AT T RBF O heatolhes i Do ¥ace . 1&
Limie FCZ PART 15 PEAK 2.4 AnT. pol. HORIZOMTAL
Freq. Level Read Ant. Fac  Pre. Fac Cab.Los Over Limits
Level limit Remark Pol/Phase
(MHz) (dBuVv/m) (dBuVv) (dB/m) (dB) (dB) (dB) (dBuVv/m)
2478.00 92.30 92.38 25.10 36.70 7.68 -21.70 114.00 Peak Horizontal
2478.00 88.40 84.48 25.10 36.70 7.68 -5.60 94.00 Average Horizontal
2483.50 62.56 61.64 25.10 36.70 7.68 -11.44 74.00 Peak Horizontal
2483.50 49.75 45.83 25.10 36.70 7.68 -4.25 54.00 Average Horizontal
2500.00 54.62 50.94 25.20 36.80 7.92 -19.38 74.00 Peak Horizontal
2500.00 49.24 45.56 25.20 36.80 7.92 -4.76 54.00 Average Horizontal
120 Lavwnil (el B vl
_.-"]'\\ FC4 PART 15/ PEAK ?I__.—.
s // "
o 3 ., \\
s R in L e e e i i e P

[n]

FATFTO Fare. FABG. ZA40E. L0, 4 L]
Frovopeercy (e )
Fite . 3 RF Chornkess CrentToon I « 15
Lamic = OO PART 15 PEAK Z .4 Ane. pol. VERTICAL
Freq. Level Read Ant. Fac  Pre. Fac Cab.Los Over Limits
Level limit Remark Pol/Phase

(MHz) (dBuVv/m) (dBuVv) (dB/m) (dB) (dB) (dB) (dBuVv/m)
2478.00 77.48 73.56 25.10 36.70 7.68 -36.52 114.00 Peak Vertical
2478.00 75.50 71.58 25.10 36.70 7.68 -18.50 94.00 Average Vertical
2483.50 45.87 41.95 25.10 36.70 7.68 -28.13 74.00 Peak Vertical
2483.50 44.42 40.50 25.10 36.70 7.68 -9.58 54.00 Average Vertical
2500.00 45.62 41.94 25.20 36.80 7.92 -28.38 74.00 Peak Vertical
2500.00 44.25 40.57 25.20 36.80 7.92 -9.75 54.00 Average Vertical
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8. 815.215 20 DB BANDWIDTH MEASUREMENT

8.1. Standard Applicable
According to §15.215.

8.2. Test Equipment List and Details

Item Equipment Manufacturer| Model No. | Serial No. Last Cal.
1 [Spectrum Analyzer|  Agilent E4407B |MY41440292| 2011-06-21
2 DC Filter MPE 23872C N/A 2011-06-21

8.3. Block Diagram of Test Setup

Spectrum Analyzer

EUT [ 1 oo O

/

DC Filter

8.4. Test Procedure
Use the following spectrum analyzer settings:

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

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

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 of the emission. If this value varies with different
modes of operation (e.g., data rate, modulation format, etc.), repeat this test for each
variation. The limit is specified in one of the subparagraphs of this Section. Submit this

plot(s).
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8.5. Test Results

3 Agilent BW/Avg

Res BW
Ch Freq 2.482 GH=z Trig Free 30.8 kH=z

Occupied Bandwidth Auta Man

Video BH
166.8 kHz
Futo Man

VBW/REHW
16.80600
Futo Man

Average
1@
On 0ff

Avg/YBH Type
Log—Pwr (Videoi»
8 Huto fan

: B

Occupied Bandwidth
547.7209 kHz Span/RBH

Transmit Freq Error 166
% dB Bandwidth Futo Man

Copyright 2000-20805 Agilent Technologies

% Agilent Trace
Ch Freq 2.441 GHz , Tracg
Dccupied Bandwidth
Clear Write
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pwr Blank
762.2676 kHz x dB -
Transmit Freq Error : 1|‘|01CI'E2
% dB Bandwidth .

Copyright 2000-2005 Agilent Technologies
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- Agilent I Marker
Ch Freq 2.478 GHz Trig Free | Cloct Marker
Occupied Bandwidth C
Normal
Delta
Delta Pair
¢ Tracking Ref)
Ref &
Span Pair
Span Center
les B ik : _
Occupied Bandwidth Occ BH % Pwr off
1.7769 MH=z x dB dB
Transmit Freg Error @3 1I'1i:1frg
% dB Bandwidth f

Copyright 2000-2005 Agilent Technologies
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9. MANUFACTURER/ APPROVAL HOLDER DECLARATION

The following identical model(s):

| FD4003 | - =

Belong to the tested device:

Product description . 2.4G Wireless Mouse
Model name . LPWMO0O01

No additional models were tested.
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