L.S. Compliance, Inc.

W66 N220 Commerce Court
Cedarburg, WI 53012
262-375-4400 Fax: 262-375-4248

Compliance Testing of:
F-0131B Ericsson Dongle

Prepared For:

Logitech Inc.

1499 Southeast Tech Center Place
Suite 350

Vancover, WA 98683

Test Report Number:
303257 Rev. 05

Test Dates:
April 9t 100 and 111, 2003

All results of this report relate only to the items that were tested. This report may not be reproduced, except in full, without written
approval of L.S. Compliance, Inc.



Table of Contents

Section Description Page #

Index 2
1 L. S. Compliance in Review 3
2 Signature Page 4
3 Product and General Information 5
4 Introduction 5
5 Purpose 5
6 Product Description 6
7 Test Requirements 6
8 Summary of Test Report 6

9 Radiated Emission Test 7-13

Appendices

A Calculations 14
B Test Equipment List 15

C Additional Tabular Data Sheet 16-17

D Additional Signature Scans-Radiated Emissions 18-28

D-1 Additional Signature Scans-Radiated Emissions 29-32

E Additional Signature Scans-Radiated Emissions 33-45

E-1 Additional Signature Scans-Radiated Emissions 46-49

FCC ID # DZLF0131B Page 2 of 49

Report Number: 302357 Rev. 05
Prepared For: Logitech, Inc.

Prepared By: L.S. Compliance, Inc.



1. L.S. Compliance in Review

L. S. Compliance, Inc. is located in Cedarburg, Wisconsin — United States.
We may be contacted by:

Mail: L. S. Compliance, Inc.
W66 N220 Commerce Court
Cedarburg, Wisconsin 53102

Phone:  262-375-4400
Fax: 262-375-4248

E-Mail:  eng@Isr.com

As an EMC testing laboratory, our accreditation and assessments are recognized through the following:

A2LA - American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025: 2005

With electrical (EMC) Scope of Accreditation

A2LA Certificate Number: 1255.01

U.S. Conformity Assessment Body (CAB) Validation

Validated by the European Commission as a U.S. Conformity Assessment Body operating under the
U.S./EU, Mutual Recognition Agreement (MRA) operating under the European Union EMC Directive
89/336/EEC, Article 10.2

Date of Validation: January 16, 2001

Federal Communications Commission (FCC) — USA
Listing of 3 Meter Semi-Anechoic Chamber based on 47CFR 2.948
FCC Registration Number: 90756

Listing of 3 and 10 Meter OATS based on 47CFR 2.948
FCC Registration Number: 90757

Industry Canada
On-file, 3 Meter Semi-Anechoic Chamber based on 47CFR 2.948
File Number: IC 3088

On-file 3 and 10 meter OATS based on RSS-210
File Number: 1C 3088-A
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3. Product and General Information

Manufacturer: Logitech
Model Number: F-0131B Ericsson Dongle
Serial Number: 4C303 00019
Frequency Range:  917.6 MHz - 921.6 MHz
Test Voltage: 3.6 VDC Lithium-Polymer rechargeable battery; located in the
SONY Ericsson T300 Cell Phone

Environmental Conditions in the Test Lab:

Temperature:  20-25 degrees C
Atmospheric Pressure:  86kPa-106kPa
Humidity:  30-60%

4. Introduction

On April 9 through 11, 2003 a series of Radiated Emissions tests were performed on one sample of the
Logitech F0131B Mobile Cordless Headset, Serial Number 4C303 00019, here forth referred to as the
“Equipment Under Test” or ‘EUT”. This product operates in conjunction with an Ericsson cellular type
phone. This product set, comprising a “Cordless Headset” and a “Receiver”, acts as a low power repeater
between the cellular phone, and an earpiece worn by the user (cordless headset), allowing for wire free link
between the earpiece and the cellular phone. The “Receiver” in this system is being tested in this report.
The “Receiver” as identified by the user's manual is in actuality a transceiver, and was tested as a
transmitter in this report. The “Receiver” clips onto the bottom of the T300 Cell Phone, and is powered by
the 3.6 VDC rechargeable battery found in the Cell Phone.

These tests were performed using the test procedure outlined in ANSI C63.4, 2001 for intentional radiators,
and in accordance with the limits set forth in FCC Part 15.249, for intentional radiators.

5. Purpose

The above-mentioned tests were performed in order to determine the compliance of the equipment under
test (EUT), with limits contained in various provisions of Title 47CFR, FCC Part 15, including: 15.205,
15.209, and 15.249.

All radiated emission tests were performed to measure the emissions in the frequency bands described in
Section 9g, and to determine whether said emissions are below the limits established by the above
sections. These tests were performed in accordance with the procedures described in the American
National Standard for methods of measurements of Radio-Noise Emissions from Low-Voltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz (ANSI C63.4, 2001).

Also used as a reference, for the EMI Receiver specification is the International Special Committee on
Radio Interference — CISPR 16-1, 2002.
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6. Product Description

Sleek and compact, the Logitech Mobile Cordless Headset system has no wires that tangle or get in your
way. The lightweight headset clips comfortably to either ear, and a noise-canceling, adjustable mini-boom
microphone sends a clear signal. During your conversation, you can tuck your phone safely away into your
pocket or purse.

The Mobile Cordless headset features a durable soft-touch surface and a fashionable design. For true
mobility, it also provides up to 7 hours of talk time and has a range of 10 feet from the phone.

= Hands-free headset delivers cordless freedom up to 15 feet from your mobile phone.

= Comfortable clip-on headset weighs less than 1 ounce for comfortable extended use.

= Noise-canceling, adjustable mini-oboom microphone is great for noisy environments.

= Conveniently adjust volume, mute, answer or end your call without touching your phone.
= Protective carrying case also charges your headset and receiver.

= North American Operation Frequencies of 917.6 MHz — 921.6 MHz.

The receiver device is a small, lightweight clip-on dongle that attaches to, and is powered by the 3.6 VDC battery of
the SONY Ericsson Cell Phone. This unitis the EUT for the purposes of this report.

7. Test Requirements

The EUT was tested for radiated emissions, and compliance with the limits set forth by Title 47 CFR, Parts
15.205, 15.209, and 15.249, for intentional radiators. The dongle was tested on Channel 1 (917.6 mHz)
and Channel 5 (921.6 MHz) in order to comply with Part 15.31.

8. Summary of Test Report
The Logitech F0131B Ericsson Dongle was found to MEET the requirements as described within the
specifications of Title 47 CFR, Part 15.249.

FCC ID # DZLF0131B Page 6 of 49
Report Number: 302357 Rev. 05
Prepared For: Logitech, Inc.

Prepared By: L.S. Compliance, Inc.



9. Radiated Emission Test

9a. Test Setup

The EUT was operated within the 3 Meter FCC listed Semi-Anechoic Chamber, located at L.S.
Compliance, Inc., Cedarburg, Wisconsin. The EUT was placed on an 80cm high non-conductive pedestal,
which was centered on the flush-mounted 2m diameter metal turntable. The test sample was operated in
continuous transmit CW mode for the radiated emissions measurements, and in normal mode for all other
measurements. The EUT was attached to the bottom of an Ericsson Cell Phone during the following tests.

The EUT was configured to run in continuous operation during the 15.249 measurements. Testing was
performed in a continuous CW Mode with No Modulation in order to evaluate the Harmonic Emissions.
Modulated mode with voice was not attempted due to the difficulty establishing a voice modulation standard
with the Ericsson Cell Phone as a base unit.

Subsequently, a modulated (internal to the cell phone) condition was simulated, and the Radiated
Emissions of the highest signals measured were verified while modulation was applied.

9b. Test Procedure
The fundamental and spurious (harmonic) emissions of the transmitter were tested for compliance to Title
47CFR, FCC Part 15.249 limits for a low power transmitter in the ISM bands.

The EUT was tested from the lowest frequency generated by the transmitter (without going below 9kHz) to
the 10 harmonic of the fundamental frequency generated by the device. All scans were done in a
modulated condition throughout the entire frequency range, from 30 MHz to 10 GHz. The appropriate limits
were also observed when the fundamental or spurious signals were located within any of the restricted
bands as described in FCC Part 15.205a.

The EUT was placed on an 80 cm high pedestal, with the Antenna Mast placed 3 m from the EUT.

A Bi-conical Antenna was used to measure emissions from 30 MHz to 300 MHz, a Log Periodic Antenna
was used to measure emissions from 300 MHz to 1000 MHz, and a Double Ridged Waveguide Horn
Antenna was used to measure emissions above 1 GHz. The Horn Antenna was used with an HP E4407B
Spectrum Analyzer to measure emissions above 6 GHz, at a separation distance of 1 meter.

The EUT was modified to produce a continuous CW signal. The resultant signals from the fundamental,
harmonics, and spurious signals were maximized by rotating the turntable 360 degrees, and by raising and
lowering the Antenna between 1 and 4 meters. The EUT was also given different orientations to determine
the maximum signal levels, using both horizontal and vertical antenna polarities. The Ericsson Cell Phone
was recharged on several occasions during the testing to maintain a voltage of at least 3.6 VDC or higher.

9c. Test Results

The unit was scanned for emissions, over the range of 30 MHz to 10,000 MHz to establish compliance with
FCC Parts 15.249 and 15.205 while in CW transmit mode. A numeric list of measured emissions appears
in Section 9i. All emissions were measured with a quasi-peak detector below 1 GHz, and both an average
and peak detector above 1 GHz.
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9d. Test Equipment Utilized during the Radiated Emissions

A list of the test equipment and antennas used for the tests can be found in Appendix B. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers. All antenna
calibrations were performed at a N.I.S.T. traceable site, and the resultant correction factors were entered
into the HP8546A EMI Receiver software database.

The connecting cables used were also measured for loss sing a calibrated Signal Generator and the
HP8546A EMI Receiver. The resulting loss factors were entered into the HP8546A database. This allowed
for automatic change in the antenna correction factor. The resulting data taken from the HP8546A EMI
Receiver is an actual reading and can be entered into the database as a corrected meter reading. The
resulting reading can then be compared to the appropriate limit in order to determine compliance. The
HP8546A EMI Receiver was operated with a bandwidth of 120 kHz when receiving signals below 1 GHz,
and with a bandwidth of 1 MHz when receiving signals above 1 GHz, in accordance with CISPR 16
standards.

For measurements above 6 GHz, an Agilent E4407B Microwave Spectrum Analyzer was used. The
analyzer is used with a Double Ridged Waveguide Horn Antenna for measurements from 6-18GHz, and a
short length (<1 meter) of RG-214 Cable is used to connect the antenna to the analyzer. Measurements of
the product emissions are obtained at either a 1 meter or 30 centimeter distance, dependent on the product
and the necessary dynamic range. The antenna factors, cable loss factors, and preamp gain (if used) are
all entered into the E4407B as correction factors, resulting in an actual reading of the emission.

The Peak, Quasi-Peak and Average detector functions were all used.

Note: Tests from 6 to 10 GHz performed at 1 meter and 30 cm; combined A.F. for the horn and cable were
34.6dB at 5GHz, 39.1dB at 7.5GHz and 40.9dB at 10GHz. For some tests in the 6 to 10 GHz range, a low
noise preamp as added for additional sensitivity. The gain of this preamp was 24.2 dB at 5 GHz and
23.00dB at 10GHz.
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9e. Photo of Setup for Radiated Emissions Test

Photos of the EUT in the 3 Meter Semi-Anechoic Chamber

EUT in Horizontal Position, showing the dongle in the forefront

EUT in Vertical Position; the dongle is on the bottom of the Cell Phone
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of. Signature Scans — Radiated Emissions

Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 30 MHz — 300 MHz
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 300 MHz — 1000 MHz
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Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 1000 MHz — 6000 MHz
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Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 6000 MHz — 10000 MHz
0.3m separation upper trace taken with 1 MHz RBW, lower trace with 10 kHz RBW
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Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 917.6 MHz (modulation detail)
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 921 MHz (modulation detail)
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9g. Measurement of Electromagnetic Radiated Emissions
Within the 3 Meter FCC Listed Chamber
Frequency Range Inspected: 30 MHz — 10,000 MHz

Manufacturer: Logitech
Date of Test:  April 9t, 10t and 11, 2003
Model No.: F-0131B Ericsson Dongle
Serial No.:  4C303 00019

Test Requirements: 15.249, 15.209

Distance: 3 Meters, 1 Meter (>6 GHz) | Frequency Range Inspected: 30 MHz — 10,000 MHz

Configuration: Continuous Transmit, 3 Orientations; 3.6 VDC Cell Phone Battery

Test Equipment Used:

Spectrum Analyzer: E4407B | EMI Receiver:  HP 8546A Biconical Antenna:  EMCO 93110B
Double-Ridged Wave Guide/Horn Antenna: EMCO 3115 Log Periodic Antenna: EMCO 93146A
Detector(s) Used: v | Peak | v | Quasi-Peak | v | Average

The following table depicts the level of significant radiated emissions found:

Frequency Antenna Device Height Azimuth EMI Meter Reading (dBmv/m) 15.249 Limit Margin
(MHz) Polarity Channel Orientation (meters) (0° - 360°) (dBmv/m) (dB)
Peak Q-Peak Average
595.3 H 1 H 14 270 337 46.0 123
634.3 H 1 H 1.4 130 314 46.0 14.6
878.6 v 1 v 115 130 40.9 46.0 5.1
917.6 H 1 H 16 255 86.8 94.0 7.2
937.1 H 1 H 1.0 260 32.2 46.0 138
956.6 H 1 S 1.45 220 41.0 46.0 5.0
995.6 H 1 H 1.45 260 40.1 54.0 13.9
1835 H 1 H .10 135 2.7 414 54.0 12.6
2753 H 1 H 1.0 130 42.2 40.0 54.0 14.0
3670 H 1 H 1.0 255 4738 46.4 54.0 7.6
4588 v 1 H 1.05 85 46.8 443 54.0 9.7
495.2 H 5 H 1.0 0 26.3 46.0 19.7
597.3 H 5 H 1.35 105 32.8 46.0 13.2
636.3 H 5 H 13 100 2.7 46.0 133
726.6 H 5 H 1.05 100 34.4 46.0 11.6
765.6 H 5 H 1.0 250 313 46.0 147
843.6 Vv 5 Vv 1.2 215 32.7 46.0 13.3
882.6 H 5 S 1.6 0 37.9 46.0 8.1
897.0 H 5 H 1.0 240 30.9 46.0 15.1
921.6 H 5 S 1.45 340 88.2 94.0 5.8
960.6 H 5 S 1.35 185 40.7 54.0 133
1843 H 5 H 1.1 220 42.8 41.7 54.0 12.3
2765 H 5 H 115 125 416 38.9 54.0 15.1
3686 v 5 H 1.0 165 48.0 46.6 54.0 74
4608 v 5 v 1.0 50 433 40.0 54.0 14.0
Note:  AQuasi-Peak Detector was used in all measurements below 1 GHz, and both an Average and a Peak Detector was

used in measurements above 1 GHz. All other radiated spurious emissions seen were found to be greater than 20dB
below the limits. All peak emissions seen were greater than 20db below the 74dBV/m limit, and are presented
above.
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Manufacturer: Logitech

APPENDIX A

Calculations

Model: F-0131B Ericsson Dongle

Serial:  4C303 00019

CALCULATION OF RADIATED EMISSIONS LIMITS
FOR FCC PARTS 15.209, and 15.249 (902 - 928 MHz)

FIELD STRENGTH OF FUNDAMENTAL FREQUENCIES:
The fundamental emissions for a 916 MHz transmitter, operating under FCC Part 15.249 limits, must have
a field strength no greater than 50mV/m at 3 meters, and aharmonic field strength no greater than

500mV/m at 3 meters.

Spurious emissions outside the 902 MHz — 928 MHz band shall be attenuated by at least 50 dB below the
level of the fundamental, or meet the limits expressed in FCC Parts 15.205, and 15.209, under general

emission limits.

Where f, = 916.75 MHz

Fundamental: 20 Log (50mV /1nV) = 93.97 dBuV/m @ 3m
Harmonic 20 Log (500nV / 1nV) = 53.97 dBuV/im @ 3m
Fundamental Fundamental
Frequency Limit Limit Harmonic Limit | Harmonic Limit
(MHz) (MV/m @ 3m) | (dBuVim @ 3m) | (UV/m @ 3m) | (dBuV/im @ 3m)
916.75 50,000 93.97 500 53.97
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APPENDIX B

Test Equipment List

Calibration
Information
Due Date
Asset # Manufacturer Model # Serial # Description Date

AA960007 EMCO 3115 9311-4138 Horn Antenna 12-06-02 12-06-03
AA960008 EMCO 3816/2NM 9701-1057 Line Impedance Stabilization 09-19-02 09-19-03
AA960014 Fischer FCC-801-M3-25 148 Coupler-De-Coupler Network 05-02-02 05-02-03
AA960023 Werlatone C3910 5167 Directional Coupler 40dB 06-19-01 Note 1*
AA960024 Pasternack 100 Watts PE 7021-6 DC-1.5 GHz Attenuator I/0 Note 1*
AA960050 Chase BiCBL6140A Bilog 1106 Bilog Antenna 06-19-01 Note 1*
AA960054 Giga-Tronics 80301A 1830164 Power Sensor 05-02-02 05-02-03
AA960074 Fischer F2031-32mm 361 EM Injection Clamp 01-03-03 01-03-04
AA960076 Fischer F201-32mm 347 Absorbing Clamp 08-29-02 08-29-03
AA960077 EMCO 93110B 9702-2918 Biconical Antenna 09-19-02 09-19-03
AA960078 EMCO 93146A 9701-4855 Log-Periodic Antenna 09-19-02 09-19-03
CC00181C HP 33120A US36013549 Signal Generator 09-29-00 N/A
CC00221C Agilent E4407B (26.5GHz) | US39160256 Spectrum analyzer 10-28-02 10-28-03
EE960003 Amplifier Research | 100W 1000M1A 19821 100 Watts Amp 06-19-01 Note 1*
EE960005 Giga-Tronics 8542C 1831450 Dual Channel Power Meter 09-19-02 09-19-03
EE960006 Haefely Trench PESD 1600 H604079 ESD Gun 09-19-02 09-19-03
EE960007 Haefely Trench P-line 1610 083732-19 Line Fluctuation Generator 09-19-02 09-19-03
EE960010 Haefely Trench P-Surge-4 083061-08 Power Surge Generator 08-07-02 08-07-03
EE960011 Haefely Trench PEFT 4010 083180-21 EFT/Burst Generator 09-19-02 09-19-03
EE960013 HP 8546A 3617A00320 Receiver RF Section 09-20-02 09-20-03
EE960014 HP 85460A 3448A00296 Receiver Pre-Selector 09-20-02 09-20-03
EE960015 HP 6843A 3531A-00145 AC Power Source/Analyzer 10-22-00 N/A
EE960016 Marconi 2024 112120/044 Signal Generator 09-19-02 09-19-03
EE960055 Amplifier Research | 75A250 21952 75 Watt Amp 06-22-01 Note 1*
EE960147 Adv. Microwave WLAG12 123101 5-18 GHz LNA 06-19-03 06-19-04

Note 1* - Equipment calibrated within a traceable system.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type

Particular Configuration

Uc Value in Appropriate Units

Radiated Emissions

3 — Meter chamber, Biconical Antenna

4.24 dB

Radiated Emissions 3-Meter Chamber, Log Periodic Antenna 4.8 dB

Radiated Emissions 10-Meter OATS, Biconical Antenna 4.18 dB

Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.92 dB
Conducted Emissions Shielded Room/EMCO LISN 1.60 dB

Radiated Immunity 3 Volts/Meter in 3Meter Chamber 1.128 Volts/Meter
Conducted Immunity 3 Volts level 1.0V
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APPENDIX C

Additional Tabular Data Sheet to demonstrate compliance
of the receiver function of the product with 15.109(a).
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Measurement of Electromagnetic Radiated Emissions
Within the 3 Meter FCC Listed Site

Frequency Range Inspected: 30 MHz — 5,000 MHz
Test Requirements: Title 47CFR 15.109 a

Manufacturer: | Logitech
Date(s) of Test: | April 9", 10™ and 11" 2003
Model #: | F-0131B Ericsson Dongle
Serial #: | 4C303 00019
Distance: | 3 Meters
Configuration: | Continuous Receive Only
Channels: | 1and 5
Detectors Used: | | Peak [ v | Quasi-Peak [v | Average

Test Equipment Utilized:

EMI Measurement Instrument: HP 8546A and Agilent E4407B
Biconical Antenna: EMCO 3110

EMI Spectrum Analyzer: HP E4407B

Log Periodic Antenna: EMCO 43146A

Double Ridged Wave Guide Horn Antenna: EMCO 3115

The following table depicts the level of significant radiated emissions found:

Frequency | Antenna Device Height Azimuth EMI Meter 15.109 Limit Margin
(MHz) Polarity | Channel | Orientation (meters) (0° - 360°) Reading (dBmv/m) (dB)
(dBnV/m)
595.4 H 1 H 14 270 32.7 46.0 13.3
726.7 H 5 H 1.1 275 344 46.0 11.6
878.7 H 1 S 1.6 185 41.1 46.0 4.9
917.7 H 1 H 1.6 130 39.6 46.0 6.4
921.7 H 5 H 1.45 130 41.4 46.0 4.6
956.7 H 1 H 15 260 40.5 46.0 55
995.7 H 1 H 15 265 40.6 54.0 134
1035.0 V 1 \ 1.0 220 31.2 54.0 22.8
1074.0 \% 1 \% 1.0 220 31.5 54.0 22.5
1113.0 V 1 \% 1.0 220 34.2 54.0 19.8
Note: A Quasi-Peak Detector was used in measurements below 1 GHz, and an Average Detector

was used in measurements above 1 GHz.

All other emissions seen, other than the noise floor, were greater than 20 dB below the limits.
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Report Number: 302357 Rev. 05
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Prepared By: L.S. Compliance, Inc.
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Supporting Test Report #303257 Rev. 05
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Signature Scans of Channel 1 - Low Channel

Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 30 MHz — 300 MHz

(B3] BI:78:48 APR 18, PAAI

LOG  AEF SB @ dBplsn
3

ALTY DET: PERAK
MEAS DET: PEAK OP AW
MkR 294.E HH:
cb.15 dBplsm

dBs

Last Hrd

HARKER
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A dB

VA 5B

S0 FC

ALORR

e pirtonnt

STRRT 38.8 MH:

3TOF ZBA.B HHz

RL #1F BH 1.H HHz #AUG BH 1B kHz SHF Bl.B msec

Key Henu
SPAN

¥ CF
HARKER
A
HEXT
PEAK

HEXT Pk
RIGHT

HEXT PE
LEF1

Hore

1 of @

Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 300 MHz — 1000 MHz

[BF] 14:49:36 APR 03 PERI g

sTap ACTY DET: PEAK Key Menu

1. ARER CH: MEAS DET: PEAK GF AUG .

MER 919.5 HHz
26.97 dBulsm

LOG  REF 9B @ dEplsn ”HE'{E?
1A
dBs

LTS HARKER

i@ dE -

HE 1

PEAK

VA 5B U VSO Lt HEXT PE

| et
b FL . e RIGHT
ALORR A

HEXT PE

LEFT

START 2808 Hiz S10F 1.APBA GHz Nore

R IF BW 128 kHz AUG BMW 388 kHz SUP ESE msec 1 of 7
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Signature Scan of Radiated Emissions

TX, Channel 1, Horizontal Polarity (EUT Horizontal), 1000 MHz — 6000 MHz

[@F] 17:84:34 #PR B9 PE03 A
a70p ALTU DET: PLAK Key Menu
E.RBA GHz MERS OET: PEAK OP AUG <Pk

MER 3,672 GHz
UG08 B,/ m

LaG AEF 35 @ dEplin PREAHP 0OM HARKEF

: .

dBs

s HARKER

A db s

Il o ] PERE
P

Up 5B o] NEX1 FE

a0 FL R1GHT

ALORF

NExT PE
LEF]

START 1,808 Gz STOP G,0BA GHz Nare

BL #1F BM 1.8 BHz  ®AUG BW 18 kHr SHP 1.5 sec  { of @

FCC ID # DZLF0131B Page 20 of 49

Report Number: 302357 Rev. 05
Prepared For: Logitech, Inc.

Prepared By: L.S. Compliance, Inc.



Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Side), 30 MHz — 300 MHz

NO SCREEN CAPTURE AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED

Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Side), 300 MHz — 1000 MHz

[B@] 14:54:48 AFR @3 £AA3 e fra

STOP ALTU DET: PERAK key Menu

1. BRER GH: HEAS OET: PEAK GF AWG SPaN

MKR B19.5 HHz

70.E8 dBulim |

LOG AEF 90 @ dEBpVsm HHEKEF
iR
dEs

B HRRKE R

1B dE -

HEX1

PERE

UA 5B edlesinaed  HEXT PE

ALORR

HEXT K

LEFT

STRRT 2A8.8 HHz S10F 1.8PBA GHz Nore

EL IF EW 178 kHz AUG EW I0A kHz SWP ESE msec 1 of 2
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Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Side), 1000 MHz — 6000 MHz

[BF] B3:£1:93 APA 18, PEEI act fird
HARKER ACTU OET: PEAE key Menu
1,829 [Hz NERS DET: PERK GF AUG .
41.83 dBulsn MR 1.829 GH:

4183 dBulisn
LLEAR
;uu REF BB B dBulisn PREAMF ON  \niT[ A
dBs
Mk
1ATN
A HOLD A
VIEW A
o | MMW
| AT
UA 5B o BLANE A
%%DEEH‘ " MW}-N
W
W Trace
BB C
STRRT 1.R@A GHz 5T0F B.BAD GH: Mor e
RL #IF BM 1.@ HHz  BAUGC BW 18 kHr SWP 1,58 sec 1 af 3
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Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Vertical), 30 MHz — 300 MHz

NO SCREEN CAPTURE AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED

Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Vertical), 300 MHz — 1000 MHz

NO SCREEN CAPTURE AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED

FCC ID # DZLF0131B Page 23 of 49
Report Number: 302357 Rev. 05
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Signature Scan of Radiated Emissions

TX, Channel 1, Horizontal Polarity (EUT Vertical), 1000 MHz — 6000 MHz

[(5] 16:B8:B1 PR 09 P@R3 oo wra
570 ACTU DET: PEAK Key Menu
E.0BA GHr HERS DET: PEAK BP AUG cpal

HER 2,672 GHz
43,83 dBulsn
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L b CF

dBs

T HARKER

A dB a

T pRAS e HEXT
MNJL*““W PLAK
e

UR 5B Lo NEXT PE

2 S e RIGHT

ALORR

NEXT PE
LEFT

START 1008 GHz STOP 088 GHz Nar e

RL #1F BW 1.8 NHr  #AUG BW 18 kiz SWP 1.58 sec i of @
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Signature Scan of Radiated Emissions
TX, Channel 1, Vertical Polarity (EUT Horizontal), 30 MHz — 300 MHz

[f@] B3:31:33 AFR 18 PAG3

LOG  AEF SB @ dBplsn
3

ACTY DET: PEAK

MEAS OET: PEAK OF AUG
HER 2HA.B HH:z
c53.37 dBplsm

dB«

Last Hrd

HERKLF

LATH

4 dB

VA 5B
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ALORR

i o]

R S

START 38.@ MH:z

STOF SAA.A HHz

RL #1F BH 1.8 HHz #AUG BW 18 kHz SWP Bl B msec

Key Nenu
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NARKER

F-3
HEXT
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LEFT
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1 of ¢

Signature Scan of Radiated Emissions
TX, Channel 1, Vertical Polarity (EUT Horizontal), 300 MHz — 1000 MHz

[B@] 14:54:43 AFR 03 £AA3 o g

a70p ALTU DET: PLAK key fenu

1. ARER CH: MEAS OET: PEAK GP ALG SpAN

MER 019.5 HHz
78.E8 dBulsm
LOG  AEF 90 @ dEpWsn HARKER
o b CF
dBr

AN HARKER

1B dE -

HE ¥

PEAK

A 5B oA desnasd  HEXT PE

30 FC [T NP i RIGH]
ALORFR o)

NEXT PE

LEFT

START 28A.8 MHz S10F 1.B088 GHz More

EL IF BMW 128 kHz AUG EM 388 kHz SUP BSE msec 1 of 2
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Signature Scan of Radiated Emissions
TX, Channel 1, Vertical Polarity (EUT Horizontal), 1000 MHz — 6000 MHz

[%F] B9:14:87 APR 18 203 o g
a70p ALTU DET: PLAK ey fenu
E.ARA GHz MEAS OET: FLAK GP ALG SpAN
MKR 3,672 GHz
YE.EE dBulsm
LOG AEF BB @ dEpWsn PREAAF 0OM HHEKE?
5
dBr
LATH HAARKER
A dE &
HE ¥
s n PEAK
VA 5B N NEXT P
30 FC P RIGHT
ALORR Hb—
hE NEXT PE
LEFT
STRRT 1.R@8 Gz 5T0F 6.0 GHz Nore
RL #IF BW 1.8 NHr  ®AUG BW 18 kHz SWP 1.5 sec 1 of 3
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Signature Scan of Radiated Emissions
TX, Channel 1, Vertical Polarity (EUT Vertical), 30 MHz — 300 MHz

|

[B#] B3:41:37 AFR {8 £AA3

LOG  AEF SB @ dBplsn

ACTY DET: PEAK
HERS DET: PEAK OP AWG
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Hore
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Signature Scan of Radiated Emissions
TX, Channel 1, Vertical Polarity (EUT Vertical), 300 MHz — 1000 MHz

[@] 15:19:45 APA 03, PPE3 i na
5T ACTU OET: PEAK key Menu
1. ABOD GHz NEAS OET: PEAK GF AUG .
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LAOG REF 9B @ dEplirn HH%%EHE
iR
i
- HOLD f
VIEM f
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5 FL I —
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START 3888 HHz 5T0P 1.0888 Gz Mor e
RL IF BW 128 kHz AUG BH 38 kH: WP ESE msec 1 af 7
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Signature Scan of Radiated Emissions
TX, Channel 1, Vertical Polarity (EUT Vertical), 1000 MHz — 6000 MHz

[@F] 16:48:57 AFR 03, 2A@3 s
HRRKER ALTU DET: PLAK ey fenu
5 787 GHz MERS OET: PEAK GP AUG cpa
49.11 dBylsn HER 5.787 GHz
4311 dBulsm
LaG AEF 55 @ dEplisn PREAHP 0OM HHQKE?
9
dBr
LATH ARAKER
A B a
N
| st
dﬁ¢ﬁﬁ = HEXT
, o PEAK
P W
v salfl Ll NEXT PE
5 FL RIGHT
AL ORF
NEXT PE
LEFT
START 1. 808 GHz S0P .80 Gz Nar e
RL #1F BW 1.8 NHr  ®AUG BM 18 kHz SWP 1.5 sec 1 of P
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Additional Signature Scans - Radiated Emissions
Supporting Test Report #303257 Rev. 05

FCC ID # DZLF0131B Page 29 of 49
Report Number: 302357 Rev. 05
Prepared For: Logitech, Inc.

Prepared By: L.S. Compliance, Inc.



Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 30 MHz — 300 MHz

[BF] p3:18:37 JUL 18 PAA3 oot Ao
STOP ALTY DET: PEAK Key Menu
I0@.@ HHz MERS DET: PEAK OF AUG SBAN

MER 207.3 NHz
2745 dBulim |

LOG AEF S@ O dEpUsn HHEKEF

5

dE

LATH HARKER

A dB -
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VA SE M,,,m'i‘k HEXT PK
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- . i M NEXT PE

I SN N LEF1

START 3H.8 HMH: STOF ZHA.B HHr Nore

EL  #1F BW 128 kHr AUG EW JBE LHz SWP 251 msec 1 of 2

Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 6000 MHz — 10000 MHz

2 Agilent  12:43:11 Jul 22, 2003 Peak Search
Mkrl 9.970 GHz
Ref 60 dBLY #fAtten B dB 37.81 dBpV
Peak Meas Tools»
Log
5
dB/ Next Peak
Next Pk Right
3
Next Pk Left
V1 52
53 FC Min Search
A AA
Pk-Pk Search
Start 6 GHz Stop 10 Gz Jlore
#Res BH 1 MHz #VBW 18 kHz Sweep 325 ms (481 pts)
I |
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Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 300 MHz — 1000 MHz

16:56:13 JUL Ac. A\

LOG  AEF 3B @ dBplsn
18

ACTY DET: PEAK
HERS DET: PEAK OP ALG

MER Di7.8 HHz
85.35 dBplsm

dBr
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HARKER
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18 4B
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Key Henu
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RIGHT

HEX1 FK
LEFT

Nore

1 of ¢

Signature Scan of Radiated Emissions
TX, Channel 1, Horizontal Polarity (EUT Horizontal), 1000 MHz — 6000 MHz

[B] 18:85:75 JUL @7 2@ g
REF LEUEL ALTU DET: PEAK ey Menu
55.8 dBplsn MERS DET: PEAK P AUG .
MEE 2,678 GHz
43.SH dBulim |
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B db a
! ] HEXT
[
JL"*’W PEAK
[aand™
UA SB s HEX1 Pk
A0 FL At RIGH1
RLORR
NEXT PE
LEFT
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Signature Scans of Channel x - Medium Channel

In reviewing FCC Part 15.31.m, high and low channels were required and measured.
No medium channel measured due to the operating range of 917.6 MHz - 921.6 MHz.
Channel operation is 5 MHz, therefore, only low and high channels required.
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APPENDIX E

Additional Signature Scans - Radiated Emissions
Supporting Test Report #302357 Rev. 05
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Signature Scans of Channel 5 - High Channel

Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 30 MHz — 300 MHz

[@] 12:83=13 AFR {1 EAR]

HARKER ACTY OET: PEAK
131.3 HHz NEAS OET: PEAK GF AUG
19.5Y4 dBulsn Hgg é&jaé ETi
- H
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i B C
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 300 MHz — 1000 MHz

[BF] 11:18:41 PR 11 £@A3 ot frn
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Signature Scan of Radiated Emissions

TX, Channel 5, Horizontal Polarity (EUT Horizontal), 1000 MHz — 6000 MHz

[@3] 16:54:36 AFR 18 2003 oo ira
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1,088 GHz MERS OET: PEAK GP AUG b

HER 2,685 GH
N5 .77 dBulsm

LaG AEF BB @ dEplisn PREAHP 0OM HARKEF

L b O

dBs

LATH ARAKER

A B a

oL HEX 1

540 A PEAK

dBpllsp AT

VR B — NEXT PE

5CFC| | e RIGHT

HLDRRWWNM

NEXT PE
LEFT
START 1. 808 GHz STOF E.988 GAr Nar e
RL #1F BW 1.8 NHr  ®AUG BM 18 kHz SWP 1.5 sec 1 of P
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Side), 30 MHz — 300 MHz

[F@] 11:539:15 AFR 11 PA@3

Last Hrd
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g
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HARKER
A
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HEXT PE
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HEX1 FK
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Hore
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Side), 300 MHz — 1000 MHz

[B3] 11:46:31 APR 11 @03 P
a70p ALTU DET: PLAK ey fenu
1.BBER GH: MEAS DET: PEAK BP ALG -

HER 023.0 HHz
87,55 dBul/m
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Side), 12000 MHz — 6000 MHz

NO SCREEN CAPTURE AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Vertical), 30 MHz — 300 MHz

NO SCREEN CAPTURE AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED

Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Vertical), 300 MHz — 1000 MHz

[@] 18:28:57 APR 11, P@A3 e
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Vertical), 1000 MHz — 6000 MHz

NO SCREEN CAPTURE AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED
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Signature Scan of Radiated Emissions
TX, Channel 5, Vertical Polarity (EUT Horizontal), 30 MHz — 300 MHz

NO SCREEN CAPTURE AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED

Signature Scan of Radiated Emissions
TX, Channel 5, Vertical Polarity (EUT Horizontal), 300 MHz — 1000 MHz
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Signature Scan of Radiated Emissions

TX, Channel 5, Vertical Polarity (EUT Horizontal), 1000 MHz — 6000 MHz

[@F] 16:48:39 #PR {8 @03 .
a70p ALTU DET: PLAK key fenu
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Signature Scan of Radiated Emissions
TX, Channel 5, Vertical Polarity (EUT Side), 30 MHz - 300 MHz

NO SCREEN CAPTURE AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED

Signature Scan of Radiated Emissions
TX, Channel 5, Vertical Polarity (EUT Side), 300 MHz — 1000 MHz

[BF] 11:38:42 PR 11 £@A3 et frg
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Signature Scan of Radiated Emissions
TX, Channel 5, Vertical Polarity (EUT Side), 1000 MHz - 6000 MHz

SCREEN CAPTURE NOT AVAILABLE.

EMISSIONS VIEWED AS LOWER THAN OTHER ORIENTATIONS PREVIOUSLY SCANNED
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Signature Scan of Radiated Emissions
TX, Channel 5, Vertical Polarity (EUT Vertical), 30 MHz — 300 MHz

LOG

dB
1ATH
A dB

VA 5B
30 FLC
ACORR

STRRT
RL

[B3] 18:86:12 APR 11, PAAI

Last Hrd

HARKER

HRRKER RETU DET: PEAK
939.7 HHz HERS DET: PERK OP AUG
AY.76 dBul/ HKR 239.3 HHz
wee 24,75 dBul/m
AEF 5B @ dBubrsn
& ' LMJ\JIII"
e
L b
Ww i

36.8 MH:
#1F BH 178 kH:z

AUG Bl 3BE kHz

STOP 38A.A HHz
SUP 253 msec

Fey Henu

aPAK

HORNAL

HAAKER

F-3
HARKER
ANFTD

BELECT
1234

MARKER 1
O DFF

Hore

1 of ¢

Signature Scan of Radiated Emissions
TX, Channel 5, Vertical Polarity (EUT Vertical), 300 MHz — 1000 MHz
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Signature Scan of Radiated Emissions
TX, Channel 5, Vertical Polarity (EUT Vertical), 1000 MHz — 6000 MHz
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APPENDIX E-1

Additional Signature Scans - Radiated Emissions
Supporting Test Report #302357 Rev. 05
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 30 MHz — 300 MHz
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 300 MHz — 902 MHz
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 902 MHz — 928 MHz
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 928 MHz — 1000 MHz
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 1000 MHz — 6000 MHz
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Signature Scan of Radiated Emissions
TX, Channel 5, Horizontal Polarity (EUT Horizontal), 6000 MHz — 10000 MHz, at 1 meter
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I
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