Test Report S/N: 090104KBC-T555-E15W/B

¢ / Test Date(s): 010ct04 - 140ct04
& Test Type(s): | FCC §15.247 | IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

PART 15.247 SUPPLEMENTARY EMC TEST REPORT
FOR THE

ITRONIX RUGGED LAPTOP PC MODEL: IX260PROAS55BT

WITH THE

INTERNAL CIRRONET BT2022 BLUETOOTH TRANSMITTER

UTILIZING THE

INTERNAL RANGESTAR SURFACE-MOUNT ANTENNA

(INSTALLED IN THE UPPER LEFT SIDE EDGE OF LCD DISPLAY)
CO-TRANSMITTING WITH THE

INTERNAL INTEL PRO 2200BG 2.4 DSSS WLAN MINI-PCI CARD

UTILIZING THE

INTERNAL RANGESTAR SURFACE-MOUNT ANTENNA
(INSTALLED IN THE UPPER RIGHT SIDE EDGE OF LCD DISPLAY)

TRSN 090104KBC-T555-E15W/B
Issue 1.0

Celltech Compliance Testing & Engineering Lab
(Celltech Labs Inc.)
1955 Moss Court
Kelowna, BC
Canada
V1Y 9L3

October 20, 2004



Test Report S/N: 090104KBC-T555-E15W/B

. Test Date(s): 010ct04 - 140ct04
ec Test Type(s): FCC §15.247 IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

DECLARATION OF COMPLIANCE

Test Lab Applicant Information
CELLTECH LABS INC. ITRONIX CORPORATION
Testing and Engineering Services 801 South Stevens Street
1955 Moss Court Spokane, WA 99204
Kelowna, B.C. United States
Canada V1Y 9L3
Phone: 250-448-7047
Fax: 250-448-7048
e-mail: info@celltechlabs.com
web site: www.celltechlabs.com
Laboratory Registration No.(s): FCC: 714830 IC: IC 3874
Rule Part(s): FCC: §15.247; §2.1091; §1.1310 IC: RSS-210 Issue 5
Device Classification: FCe: WLAN - DSSS - Digital Transmission System (DTS)
Bluetooth - FHSS - Part 15 Spread Spectrum Transmitter (DSS)
Device Identification: FCC ID: | KBCIX260PROA555BT IC ID: | 1943A-1X260Pb
DUT Description:
Model: IX260PROA555BT

Rugged Laptop PC including the Cirronet BT2022 Bluetooth Transmitter & internal
RangeStar surface-mount antenna (upper left side edge of LCD display), co-transmitting
with the Intel Pro 2200BG 2.4 GHz DSSS WLAN Mini-PCI Card & RangeStar internal
surface-mount antenna (upper right side edge of LCD display)

Bluetooth 2402 - 2480 MHz

Device Description:

Tx Frequency Range(s):

WLAN 2412 - 2462 MHz
Bluetooth 15.61 dBm Peak Conducted
Max. RF Output Power: WLAN 17.48 dBm Peak Conducted - 802.11b

16.15 dBm Peak Conducted - 802.11g

Modulation Type(s): Bluetooth GFSK 1 Mbps 0.5 BT Gaussian

WLAN DBPSK, DQPSK, CCK
Antenna Type(s): RangeStar P/N: 100929 Dual Internal Surface-Mount
Power Supply: 90 Watt AC Power Adapter

This wireless mobile transmitting device has demonstrated compliance with the applicable technical standards as
indicated in the measurement report and was tested in accordance with the measurement procedures specified in FCC 47
CFR Part 15.247 and Industry Canada RSS-210 Issue 5.

| attest to the accuracy of the data. All measurements reported herein were performed by me or were under my
supervision and are correct to the best of my knowledge and belief. | assume full responsibility for the completeness of
these measurements and vouch for the qualifications of all persons taking them.

This test report shall not be reproduced partially, or in full, without the prior written approval of Celltech Labs Inc. The results and
statements contained in this report pertain only to the device(s) evaluated.

Russell Pipe Duane M. Friesen
Senior Compliance Technologist EMC Manager C —
Celltech Labs Inc. Celltech Labs Inc. | s
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Test Report S/N:

090104KBC-T555-E15W/B

Test Date(s):

010ct04 - 140ct04

Test Type(s): | FCC §15.247 | IC RSS-210 Issue 5
Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874
TEST SUMMARY
Referenced Standard: FCC CFR Title 47 Part 15
Appendix Test Description Procedure Reference | Limit Reference TesDta?;art TeSLtE:d Result
B Powerline Conducted Emissions ANSI C63.4 §15.207 140ct04 | 140ct04 Pass
C Radiated Spurious Emissions FCC 97-114 §15.247(c) 010ct04 | 050ct04 Pass
D Restricted Band Emissions FCC 97-114 §15:205 (@), 0) | g10ct04 | 050cto4 | Pass
§15.209 (a)
. o FCC CFR 47 § 2.1091
E Maximum Permissible Exposure IEEE Std C95.1-1999 §1.1310 Table 1 (b) | 190ct04 [ 190ct04 Pass
Referenced Standard: IC RSS-210 Issue 5
B Powerline Conducted Emissions RSS-212, ANSI C63.4 RSS-210 §6.6 140ct04 140ct04 Pass
Radiated Spurious Emissions RSS-212, ANSI C63.4 [RSS-210§6.2.2 (e1)| 010ct04 | 050ct04 Pass
D Restricted Band Emissions RSS-212, ANSI C63.4 RSS-210 §6.3 010ct04 050ct04 Pass
RSS-210 §14
E Maximum Permissible Exposure RSS-102 Safety Code 6 190ct04 190ct04 Pass
2.2.1(a) Table 5
REVISION LOG
Issue Description Implemented By Implementation Date
1.0 Initial Release Jon Hughes 190ct04
SIGNATORIES
Prepared By iéqu/_ﬁ Oct. 19, 2004
Name/Title Duane M. Friesen, C.E.T. / EMC Manager Date
Reviewed By % Oct. 19, 2004
Name/Title Jon Hughes / General Manager Date
Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
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(Celltech

Testing and Engineering Services Lab

1.0 SCOPE

Test Report S/N: 090104KBC-T555-E15W/B
Test Date(s): 010ct04 - 140ct04

Test Type(s): FCC §15.247 IC RSS-210 Issue 5

Lab Registration(s): | FCC #714830 IC Lab File #3874

This report outlines the measurements made and results collected during electromagnetic emissions testing of the
Itronix Corporation Rugged Laptop PC with internal Cirronet BT2022 Bluetooth Transmitter co-transmitting with the
Intel Pro 2200BG Mini-PCl 2.4 GHz DSSS WLAN card, each connected to separate Rangestar internal surface-
mount antennas. This report describes the results obtained when inter-modulation product measurements were
made with both transmitters installed in the Rugged Laptop PC as described, and transmitting simultaneously. The
measurement results were applied against the EMC requirements and limits outlined in the technical rules and
regulations set forth in the Federal Communication Commission Code of Federal Regulations Title 47 Part 15

subpart C.

2.0 REFERENCES

2.1 Normative References

ANSI/ISO 17025:1999

IEEE/ANSI C63.4-2003

IEEE/ANSI Std C95.1-1999

CFR Title 47 Part 2:2003

CFR Title 47 Part 15:2003

IC Spectrum Management &
Telecommunications Policy

Celltech Labs Test Report

Celltech Labs Test Report

General Requirements for competence of testing and calibration laboratories

Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz

American National Standard Safety Levels with Respect to Human Exposure to
Radio Frequency Electromagnetic Fields

Code of Federal Regulations

Title 47: Telecommunication

Part 2:  Frequency Allocations and Radio Treaty Matters;
General Rules and Regulations

Code of Federal Regulations
Title 47: Telecommunication
Part 15: Radio Frequency Devices

Radio Standards Specification

RSS-212 Issue 1 (Provisional) - Test Facilities & Test Methods for Radio Equipment
RSS-210 Issue 5 - Low Power Licence-Exempt Radiocommunication Devices
RSS-102 Issue 1 (Provisional) - Evaluation Procedure for Mobile and Portable
Radio Transmitters with respect to Health Canada's Safety Code 6 for Exposure of
Humans to Radio Frequency Fields

EMC Test Report

For the Model IX260PROA555BT Rugged Laptop PC with

Intel Pro 2200 BG Mini-PCI 2.4 GHz DSSS WLAN Card and Internal Antenna
Test Report Serial Number 090104KBC-T555-E15W

Date: October 22, 2004

EMC Test Report

For the Model IX260PROA555BT Rugged Laptop PC with
Cirronet BT2022 Bluetooth Transmitter and Internal Antenna
Test Report Serial Number 090104KBC-T555-E15B

Date: October 22, 2004

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT

Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth 2ITRONIX
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Test Report S/N:

090104KBC-T555-E15W/B

Test Date(s):

010ct04 - 140ct04

Test Type(s): | FCC §15.247 | IC RSS-210 Issue 5
Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874
3.0 TERMS AND DEFINITIONS
AVG Average
CFR Code of Federal Regulations
dB decibel
dBm dB referenced to 1 mW
dBuV dB referenced to 1 uV
DUT Device under Test
dBc dB down from carrier
EBW Emission Bandwidth
EMC Electromagnetic Compatibility
FCC Federal Communication Commission
FHSS Frequency Hopping Spread Spectrum
HP Hewlett Packard
HPF High Pass Filter
Hpol Horizontal Polarization
Hz Hertz
IC Industry Canada
kHz kilohertz
LNA Low Noise Amplifier
m meter
MHz Megahertz
Mbps megabits per second
na not applicable
n/a not available
PK Peak
PPSD Peak Power Spectral Density
QP Quasi-peak
RBW Resolution Bandwidth
R&S Rohde & Schwarz
RSS Radio Standard Specification
SA Spectrum Analyzer
VBW Video Bandwidth
Vpol Vertical Polarization
WLAN Wireless Local Area Network
Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT

Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth

ITRONIX
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Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

4.0 FACILITIES AND ACCREDITATIONS

The facilities used in collecting the test results outlined in this report are located at 1955 Moss Court, Kelowna,
British Columbia, Canada, V1Y 9L3. The radiated and conducted emissions sites conform with the requirements set
forth in ANSI C63.4 and are filed and listed with the FCC under Registration Number 714830 and Industry Canada
under File Number IC 3874.

5.0 GENERAL INFORMATION

5.1 Applicant Information

Company Name: Itronix Corporation
Address: 801 South Stevens Street

Spokane, WA 99204
United States

5.2 DUT Description

The DUT consisted of the Model: IX260PROA555BT Rugged Laptop PC containing a Cirronet BT2022 Bluetooth
Transmitter connected to an Internal Surface-Mount Antenna installed in the upper left side edge of the LCD display.
Co-located within the Rugged Laptop PC was an Intel Pro 2200BG Mini-PCI 802.11b/g WLAN card connected to a
second Internal Surface-Mount Antenna installed in the upper right side edge of the LCD display. Photographs of
the DUT placement and construction are shown in Appendix A.

Device: Rugged Laptop PC

Model: IX260PROA555BT

Serial Number: ZZGEG41962726473

Identifier(s): FCC ID: KBCIX260PROA555BT IC: 1943A-1X260Pb
Power Source: Delta Electronics Model ADP-90AB Rev B 90 Watt AC-DC power supply
Device: 2.4GHz FHSS Bluetooth Transmitter

Model: Cirronet BT2022

Serial Number: n/a

Rule Part(s): FCC: | §15.247;§2.1091; §1.1310 IC: RSS-210 Issue 5
Classification: FCC: | Part 15 Spread Spectrum Transmitter (DSS) | IC: Low Power Licence-Exempt Transmitter
Power Source: Powered from the internal PC power supply

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth 2ITRONIX
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Test Report S/N:

090104KBC-T555-E15W/B

Test Date(s):

010ct04 - 140ct04

Test Type(s): | FCC §15.247

IC RSS-210 Issue 5

FCC #714830

Lab Registration(s):

IC Lab File #3874

Device: 2.4GHz DSSS WLAN Mini-PCI Card

Model: Intel Pro2200BG

Serial Number: 06036C074ADC54906006

Rule Part(s): FCC: | §15.247;§2.1091; §1.1310 IC: RSS-210 Issue 5

Classification: FCC: | Digital Transmission System (DTS) IC: Low Power Licence-Exempt Transmitter

Power Source:

Powered from the internal PC power supply

Device: Internal Surface-Mount Antenna (Bluetooth - upper left side edge of the LCD display)
Model: RangeStar P/N: 100929

Gain: 4.5 dBi

Device: Internal Surface-Mount Antenna (WLAN - upper right side edge of the LCD display)
Model: RangeStar P/N: 100929

Gain: 4.5 dBi

5.3 Co-Located Equipment

Device:

GPS Receiver Module with attached Antenna (Receive only)

Model:

Leadtek P/N GPS9547

5.4 Cable Descriptions

ROUTING Length| Model Terminations Shield Type | Shield Termination [Suppression
From To m End 1 End 2 End 1 End 2
PC Fire . Copartner . .
Wire Port Unterminated 1.0 E119932 IEEE-1528 | Fire wire n/a n/a n/a None
PC
modem Unterminated 1.0 n/a RJ-11 RJ-11 None na na None
port
PC
Ethernet Ethernet Hub 1.0 n/a RJ-45 RJ-45 None na na None
Port
Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth 2ITRONIX
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5.5 Support Equipment

Test Report S/N:

090104KBC-T555-E15W/B

Test Date(s):

010ct04 - 140ct04

Test Type(s):

FCC §15.247

IC RSS-210 Issue 5

Lab Registration(s):

FCC #714830

IC Lab File #3874

The following equipment was used in support of the DUT.

CO-LOCATED SUPPORT EQUIPMENT LIST

MANUFACTURER MODEL DESCRIPTION
D-Link DE-809TC/ Ethernet hub

YNG YUH YP-040 Hub power supply
MLi 699 Speakers

Polk Audio n/a Speaker-microphone

DelLorme Tripmate GPS Receiver
Intel CS-430 Camera

Logitech M-S34 Mouse

5.6 Clock Frequencies

5.6.1 DUT Clock Frequencies

Device: Rugged Laptop PC

Clocks: 1.6 GHz processor

Device: 2.4GHz FHSS Cirronet Bluetooth Transmitter

Clocks: n/a

Device: 2.4GHz DSSS WLAN Mini-PCI Card (802.11b/g)

Clocks: 40 MHz, f,/1.5 (Low — 1608.000 MHz, Mid — 1624.667 MHz, High — 1641.333 MHz)

Device: Internal Dual Surface-Mount Antenna

Clocks: None

5.6.2 Co-Located Clock Frequencies

Device: Peripherals

Clocks: n/a

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: |

1943A-1X260Pb

| Fccip:

KBCIX260PROA555BT

Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth

ITRONIX
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& ec Test Type(s): | FCC §15.247 | _IC R55-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

5.7 Mode(s) of Operation Tested
5.7.1 Bluetooth Transmitter

Customer supplied software was used to place the Bluetooth Transmitter at the appropriate channel with the power
level and modulation for the specific measurement.

2402 - 2480 MHz

L2 AT 7 R E Ch. 0 (2402 MHz), Ch. 39 (2441 MHz) & Ch. 78 (2480 MHz) measured unless otherwise noted)

Ch.0 - 250/40
Ch. 39 - 250/44
Ch. 78 - 220 /45

Software Power Gain
Settings:

Ch.0 - +15.40dBm
Ch. 39 - +15.61 dBm
Ch.78 - +15.34 dBm

RF Peak Conducted
Output Power Tested

Modulation Type(s): GFSK 0.5 BT Gaussian

Modulation Frequency: 1000

Battery Type(s) 11.1V Lithium-lon, 6.0Ah (Model: A2121-2)

5.7.2 WLAN Mini-PCl Card

TX Frequency Range: 2412 - 2462 MHz
’ Ch. 1 (2412 MHz), Ch. 6 (2437 MHz) & Ch. 11 (2462 MHz) measured unless otherwise noted)
Software Power Gain 802.11b set to 29
Settings: 802.11g set to 24.5
802.11b 2412 MHz(1 Mbps) = 16.28 dBm 802.11g 2412 MHz(6 Mbps) = 15.14 dBm
gztpﬁi":,gx:f‘;‘;t:t: g 802.11b 2437 MHz(1 Mbps) = 16.79 dBm 802.11g 2437 MHz(6 Mbps) = 15.55 dBm
P 802.11b 2462 MHz(1 Mbps) = 17.48 dBm 802.11g 2462 MHz(6 Mbps) = 16.15 dBm
802.11b
(1, 5.5, 11 Mbps checked in prescan)
Modes / Data Rates (1 Mbps determined to be worse case and used unless otherwise noted)
Tested:
802.11g
(6, 36, 54 Mbps checked in prescan)
(6 Mbps determined to be worse case and used unless otherwise noted)
Battery Type(s) 11.1V Lithium-lon, 6.0Ah (Model: A2121-2)
Modulation Type(s): OFDM with BPSK, QPSK, 16QAM, 64QAM, DBPSK, DQPSK, CCK

5.7.3 DUT Exercising Software Description

The DUT was configured and exercised using customer supplied test software that allowed an operator to set the
parameters of the Bluetooth transmitter and WLAN Mini-PCI card operation. The settings used are described in
each appendix. More specific information on the configuration and exercising can be found in the referenced single-
transmit test reports.

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth 2ITRONIX

2004 Celltech Labs Inc  This document is not to be reproduced in whole or in part without the written permission of Celltech Labs Inc. 10 of 39




Test Report S/N: 090104KBC-T555-E15W/B

e Test Date(s): 010ct04 - 140ct04
Test Type(s): | FCC §15.247 | IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

5.8 Configuration Description

The DUT was configured, as described by the client as being representative of what would be delivered to a final
customer. More specific details may be included in each appendix.

5.8.1 Configuration Justification
The DUT was tested in a configuration described by the client as being worse case but typical of normal use.

6.0 PASS/FAIL CRITERIA

Unless otherwise noted in the Appendices, the pass/fail criteria is the limit set forth in the reference standards. A
DUT is considered to have passed the requirements, if the data collected during the described measurement
procedure is no greater than the specified limits as defined. The pass/fail statements made in this report only apply
to the unit tested.

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth 2ITRONIX
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APPENDIX

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT

Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth ITRONIX

2004 Celltech Labs Inc  This document is not to be reproduced in whole or in part without the written permission of Celltech Labs Inc. 12 of 39




Test Report S/N:

090104KBC-T555-E15W/B

Test Date(s):

010ct04 - 140ct04

Celltech

Test Type(s):

FCC §15.247 IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): | FCC #714830 IC Lab File #3874
Appendix A - DUT Photographs
Photograph A-1- Front of Open 1X260+ Laptop PC Photograph A-2— Back of Open 1X260+ Laptop PC

>
-
»

L e T

WLAN Mini-PCI

Photograph A-4 — Bluetooth Transmitter Location
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Photograph A-5 — WLAN Mini-PCI Card Photograph A-6 — Bluetooth Transmitter
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Appendix B - Conducted Powerline Emissions Measurement

B.1. REFERENCES

Normative
Reference Standard

CFR 47 FCC Part 15 §15.207

Procedure Reference

ANSI C63.4

B.2. LIMITS

§15.207: Compliance with the provisions of this paragraph shall be based on the measurement of the radio frequency voltage
between each powerline and ground at the power terminal.

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.50-5.0 56 46
5.0 -30.0 60 50
*Decrease with the logarithm of the frequency
B.3. ENVIRONMENTAL CONDITIONS
Temperature +26 +5°C
Humidity 31 % + 10% RH
Barometric Pressure 101.4 kpa
B.4. EQUIPMENT LIST
ASSET NUMBER MANUFACTURER MODEL DESCRIPTION LAST CAL CAL DUE
00063 HP 85662A Spectrum Analyzer Display na na
00051 HP 85668 Spectrum Analyzer RF Section 18May04 | 18May05
00049 HP 85650A Quasi-Peak Adapter 18May04 | 18May05
00047 HP 85685A Preselector 18May04 | 18May05
00083 EMCO 3825/2 Line Impedance Stabilization Network | 29Apr04 29Apr05
00084 EMCO 3825/2 Line Impedance Stabilization Network | 29Apr04 29Apr05
Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth 2ITRONIX
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B.5. MEASUREMENT EQUIPMENT SETUP

MEASUREMENT EQUIPMENT
CONNECTIONS

The conducted emissions were measured on each of the two AC powerline leads
connected to the DUT’s power supply brick. A two line LISN was used to make this
measurement. A drawing of the equipment setup is shown in B.7

MEASUREMENT EQUIPMENT SETTINGS

Each of the monitor ports from the 2-line LISN was connected in turn to the spectrum
analyzer. The port not connected to the analyzer was terminated in a 50-ohm load. A
pre-scan of the peak emission levels was made of the 150 kHz — 30 MHz range split into
4 equal frequency bands. The following were the instrumentation settings:

Spectrum Analyzer:
Start Frequency and Stop Frequency set by software for each of the four bands
RBW: 100 kHz
VBW: 300 kHz
Sweep: 500 mS

Quasi-Peak Adapter:
Normal - Automatic Bandwidth Setting: 9 kHz

The resulting data from each band was corrected and collected by software and
presented in the graphical representations shown in B.9 for the two leads.

A defined set of frequency points of interest on each lead were used by software to
optimize a set of readings for each type of detector (peak, quasi-peak and average).
This data was corrected by the software is presented in the tables shown in section B.9.

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
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B.6. SETUP PHOTOS

Photograph B-1— AC Powerline Conducted Emission Configuration

(
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B.7. SETUP DRAWING
Figure B-1 — Setup Drawing
Conducted Emission Measurement Setup GPIB
115V 60 Hz 115V 60 Hz PC
Mains Mains Controller
) <
Spectrum
AC power In AC power In Analyzer
Peripheral 2-Line 50 uH LISN DUT 2-Line 50 uH LISN >
50-ohm
AC Power Out AC Power Out termination
L1 L1 L2 L2 L1 L1 L2 L2 ),
Monitor Monitor Monitor Monitor
50-ohm  [|Power Breakout|| 50-ohm
termination termination
Video Monitor \ ACTn
Mouse }\ Video Port
PS2 Port Power Supply
GPS Receiver ——_| Serial Port
19V DC out
Camera 1 USBport
Audio out
Speaker /] Audion DC In
/ 100BT port IX260+ Laptop PC
Firewire with Internal Bluetooth
Telco & WLAN Transmitters

Unterminated

Speaker-Mic
Ethernet HUJ

B.8. DUT OPERATING DESCRIPTION

While hopping channels, the Bluetooth transmitter was set to transmit a data stream with a
Bluetooth . X ) ) . .
max. power setting equivalent to that described in the referenced single-transmit test report.
WLAN The WLAN transmitter was set to transmit with a max. power setting equivalent to that
described in the referenced single-transmit test report for 2462 MHz in Mode b
PC Other than operating the Bluetooth software and running MS windows, no PC exercising
was performed.
Peripherals All peripherals were active, but no specific traffic was initiated.
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B.9. TEST RESULTS

Following are peak emission plots and tabular data describing the peak, quasi-peak and average measurements
made of the DUT.

Conducted Emissions

== FOCIE X7 AW Limet
Line 1 — FOCIE X7 OF Limet
—_— L

=
T Ot B B e e e P e B e o o e e ]
=
=
E
o
-t t + t t t t t + t |
150 0 o
Fragquancy
Project Humber: 07 2804KBC-T543-E1 5948 Standard: FCC15.207
cel I‘I'eCh Company: e Test Start Date: 14-0ct-04
sty aeut Engreeing Sereces Lab Product: |K260+ with Cirronet BT2022 Bluetooth & Intel 220085 WLAN Test End Date: 14-0ct-04
Line 1 Conducted Emissions
5 Uncorrected Reading Correction Corrected Emis=ion Level Guasi-Pesk | Quasi-Pesk | Average Average
FEGUENCY Factor Litnit Margin Litnit Margin Paz=iFail
Pesk Guasi-Peak | Lverage Pesk Guasi-Pesk | Average
MHz dBuY dBuy dBuY dB dBuY By dBuy By dB By dB
0157 50.00 47.74 46.20 2.m 52.m 4975 45.21 ES 63 15.88 5563 7.42 Pazs
1486 4390 43.36 4347 029 44189 4365 4376 56.00 12.35 465.00 2.24 Pazs
1.722 4410 43.44 4345 028 44389 4373 4377 56.00 12.28 465.00 2.24 Pazs
8523 4360 4216 3661 032 4392 4245 3593 6000 17.52 20,00 11.07 Pass
Corrected Emission Level (dBuv) = Uncorrected Reading (dBu%) + Correction Factor (dB)
MWargin (d8) = Limit (dBu% - Corrected Emission Level (dBu')
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Conducted Emissions
== FOCI 27 AY Limik
Line 2 — FOCIE X7 OF Limt
— L2
=
=
£
=
E
o
ma—t + t t t t t + t |
1950 0 3008
Fraquancy
Project Humber: 07 2504HBC-TS43-E1 5008 Standard: FCC 15207
cel IteCh Company: ftranix Test Start Date: 14-Cct-04
ety s Engrowrry Seveces Lat: Product: | [H260+ with Cirronet BT2022 Bluetooth & Intel 22008G WLAN Test End Date: 14-Cct-04
Line 2 Conducted Emissions
& Uncarrected Reading Cotrection Corrected Emission Lewvel Quasi-Peak | GQuasi-Peak | Average Average
requUency Factor Lirmit Margin Lirmit flargin Pasz/Fail
Peak Cuaszi-Peak | Average Peak Quasi-Peak | Average
MHz dBut dBu dBut dB clBuy’ dBu dBu dBu dB dBut dB
0135 3170 47 94 47.30 1.89 5369 49.93 49.28 §3.35 1361 3333 G.26 Pazs
0.390 4430 4148 4065 061 44.91 4210 41.28 58.07 1597 4507 675 Pazs
1.251 4410 43.42 43.53 0.31 44 .41 4373 4385 56.00 1227 46.00 215 Pasz
1.954 4420 43.49 43.43 0.29 44 .49 4378 4374 56.00 1222 46.00 226 Pasz
§.212 4250 41 65 4017 0.33 4283 42.01 40.50 60.00 17.99 50.00 9.50 Paszz
24579 35.00 F3.02 31.59 0.43 35.43 3345 2.0 60.00 26.55 50.00 17499 Paszz
Corrected Emission Level (dBuY) = Uncorrected Reading (dBuv) + Correction Factor (dE)
hargin (dB) = Limit (dBu%) - Corrected Emission Level (dBuv)
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B.10. PASS/FAIL

In reference to the results outlined in B.9 the DUT passes the requirements as stated in the reference standards as follows:
The RF voltage measured in reference to ground on each of the power line conductors does not exceed the limits as outline in
FCC 15.207.

B.11. SIGN-OFF

| attest to the accuracy of the data. All measurements reported herein were performed by me and are correct to
the best of my knowledge and belief. | assume full responsibility for the completeness of these measurements.

UQ,”—\

Duane M. Friesen, C.E.T.
EMC Manager
Celltech Labs Inc.

140ct04
Date
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Appendix C - Radiated Spurious Emissions Measurement

C.1. REFERENCES

Normative
Reference Standard FCC CFR 47§15.247(c)
Procedure Reference ANSI C63.4; FCC 97-114
C.2. LIMITS

C.2.1. FCC CFR 47

§15.247 (c): In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of desired power, based on either an RF
conducted or a radiated measurement. Attenuation below the general limits specified in 15.209 (a) is not required.

Note: Spurious emissions within the restricted bands are reported in Appendix I.

C.3. ENVIRONMENTAL CONDITIONS

Temperature 274 +/-2°C
Humidity 33+-2%
Barometric Pressure 96.24 +/- 0.2 kPa

C.4. EQUIPMENT LIST

ASSET NUMBER MANUFACTURER MODEL DESCRIPTION LAST CAL CAL DUE
00072 EMCO 2075 Mini-mast n/a n/a
00073 EMCO 2080 Turn Table n/a n/a
00071 EMCO 2090 Multi-Device Controller n/a n/a
00050 Chase CBL-6111A Bilog Antenna 30Apr04 30Apr05
00035 ETS 3115 Double Ridged Guide Horn 24Mar04 24Mar05
00202 ETS 3160-09 Small Horn Antenna 27May04 27Jun05
00015 Agilent E4408B Spectrum Analyzer 29Dec03 | 29Dec04
00049 HP 8566B Spectrum Analyzer RF Section 18May04 | 18May05
00049 HP 85650A Quasi-peak Adapter 18May04 | 18May05
00047 HP 85685A RF Preselector 18May04 | 18May05
00048 Gore 65474 Microwave Cable 20May04 | 20May05
00030 HP 83017A LNA 20May04 | 20May05

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
Rugged Laptop PC with internal Intel Pro 2200BG 802.11b/g WLAN and Cirronet BT2022 Bluetooth 2ITRONIX
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C.5. MEASUREMENT EQUIPMENT SETUP

The measurement equipment was connected as shown in E.6. A number of antennas were used to
cover the applicable frequency range test. The ranges in which each antenna was used are as follows:
MEASUREMENT Frequency Range Antenna
EQUIPMENT -
T 30 MHz - 1 GHz CBL-6111A Bilog
1 GHz-18 GHz ETS 3115 Horn
18 GHz- 26GHz ETS 3160-09 Horn
The spectrum analyzer was set to the following settings:
Frequency Range RBW VBW Detector
MEASUREMENT MHz kHz kHz
EQUIPMENT "
ST TS 30-1000 100 300 Peak
> 1000 1000* 1000 Peak*
*As a worse case measurement, the average limit was applied to measurements made with
a peak detector using a RBW of 1 MHz (vs the specified 100 kHz), when possible.

C.6. SETUP DRAWING

Figure C-1 — Setup Drawing

LNA* HPF*

L 1

O

* Used for >1GHz

O

}471 or 3 meters —p
Spectrum fumd e —~—
Analyzer j\rl T

1 — 4 meters

DUT
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C.7. SETUP PHOTOGRAPHS

Photograph C-1- Loop Antenna (10kHz - 30MHZz) Photograph C-2- Bilog Antenna (30MHz — 1 GHz)

C.8. DUT OPERATING DESCRIPTION

Measurements were made of the bands that may contain inter-modulation products with both the Bluetooth and WLAN radios
transmitting. Measurements were made for each combination of channels with each radio transmission modulated and with
power settings equivalent to those described in the referenced single-transmit test reports.
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C.9. TEST RESULTS

All significant inter-modulations products were measured as they related to the restricted band limit. This
comparison was worst-case (versus an out of band emission limit comparison) and described in Appendix D of this
report. All other spurious emissions are described in the appropriate sections in the individual reports referenced.

C.10. PASS/FAIL

In reference to the results outlined in D.9, the DUT passes the requirements as stated in the reference standards as follows:
FCC 15.247 (c): All emissions within any 100kHz bandwidth outside the operating frequency band are greater
than 20 dB below the maximum 100 kHz bandwidth signal within the operating band.

C.11. SIGN-OFF

| attest to the accuracy of the data. All measurements reported herein were performed by me and are correct to
the best of my knowledge and belief. | assume full responsibility for the completeness of these measurements.

el o2

Russell Pipe
Senior Compliance Technologist
Celltech Labs Inc.

140ct04
Date
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Appendix D - Restricted Band Emissions Measurement

D.1. REFERENCES

Normative
Reference Standard

FCC CFR 47 §15.205 (a) (b), FCC CFR 47 §15.209 (a)

Procedure Reference

FCC97-114

D.2. LIMITS

FCC CFR 47 | (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the

§15.205 frequency bands listed below:

MHz MHz MHz GHz
QD000 e e 16.42-16422 399.9-410 4 5-515
104950505 16.604 751662525 GOR—G14 5.35-5.46
2173521905 16.804 251620475 QE0-1240 7.25-7.75
4.125-4.128 ... 25.5-25.67 13001427 B.025-8.5
4 ATT254 17775 .. A7.5-32.25 1435-1626.5 9082
4 207254 20775 .. 73746 164 5.5-1646.5 9.2-0.5
G.215-6.218 ... 748752 16601710 10.6-127
G.26775-6.26825 .. 108-121.94 1718817222 13.25-13.4
G6.31175-6.31225 .. 122—138 Z200-2300 14.47-14.5
82018204 . 149.9-150.05 2310-2390 15.35-16.2
B 362-8.366 ... 156.52475—156.52525 248352500 17.7-21.4
B 3TG25-8.38675 .. 156.7-156.9 26552000 22.01-2312
841425841475 .. 162.0125-167 17 2260-3267 23.6-24.0
12.29-12.203 ... 167.72-173.2 2332-3329 31.2-31.8
12.51975-12.52025 .. 240-285 3ME5.8-3358 36.43-36.5
T2ETETEN2ETTZE e 322-3354 26004400 3]
13.36-13.41.
' Until February 1, 1999, this restricted band shall be 0490-0.510 MHz.
2pbove 286

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these frequency
bands shall not exceed the limits shown in 15.209. At frequencies equal to or less than 1000 MHz, compliance with
the limits in Section 15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions of 15.35 apply to these measurements.

FCC CFR 47 | (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not exceed
§15.209 the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
MHz uV/m Meters
.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
(b) In the emission table above, the tighter limit applies at the band edges.
Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
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ENVIRONMENTAL CONDITIONS
Temperature 274 +/-2°C
Humidity 33+-2%
Barometric Pressure 96.24 +/- 0.2 kPa
ZQUIPMENT LIST

ASSET NUMBER MANUFACTURER MODEL DESCRIPTION LAST CAL CAL DUE
00072 EMCO 2075 Mini-mast n/a n/a
00073 EMCO 2080 Turn Table n/a n/a
00071 EMCO 2090 Multi-Device Controller n/a n/a
00085 EMCO 6502 Loop Antenna 10Aug04 10Aug05
00050 Chase CBL-6111A Bilog Antenna 30Apro4 30Apr05
00035 ETS 3115 Double Ridged Guide Horn 24Mar04 24Mar05
00202 ETS 3160-09 Small Horn Antenna 27May04 27Jun05
00015 Agilent E4408B Spectrum Analyzer 29Dec03 | 29Dec04
00049 HP 8566B Spectrum Analyzer RF Section 18May04 | 18May05
00049 HP 85650A Quasi-peak Adapter 18May04 | 18May05
00047 HP 85685A RF Preselector 18May04 | 18May05
00048 Gore 65474 Microwave Cable 20May04 | 20May05
00030 HP 83017A LNA 20May04 | 20May05

Applicant: | Itronix Corporation | Model: | IX260PROA555BT | ICID: | 1943A-1X260Pb | FCCID: | KBCIX260PROA555BT
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D.5. MEASUREMENT EQUIPMENT SETUP

The measurement equipment was connected as shown in F.6. A number of antennas were used to
cover the applicable frequency range test. The ranges in which each antenna was used are as follows:
Frequency Range Antenna
MEASUREMENT 9 kHz — 150 kHz LP-105 Loop
cgﬁ:ig_ﬁ:;s 150 kHz — 30 MHz LG-105 Loop
30 MHz — 1 GHz CBL-6111A Bilog
1 GHz - 18 GHz ETS 3115 Horn
18 GHz- 26GHz ETS 3160-09 Horn
The spectrum analyzer was set to the following settings:
Frequency Range RBW VBW Detector
MHz kHz kHz
MEASUREMENT 0.009 - 0.150 0.200 10 Peak*
EQUIPMENT 0.150 - 30 9 30 Peak*
SETTINGS 30 — 1000 100 300 Peak*
> 1000 1000* 1000 Peak*
*As a worse case measurement, the average/quasi-peak limits were applied to
measurements made with a peak detector.

D.6. SETUP DRAWING

Figure D-1 — Setup Drawing
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D.7. SETUP PHOTOGRAPHS

Photograph D-1- Horizontal Polarization
(30MHz — 1 GHz)

Photograph D-2- Vertical Polarization
(30MHz — 1 GHz)

Photograph D-3- Front of Radiated Emission
Configuration

Photograph D-4- Back of Radiated Emission
Configuration
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Test Report S/N: 090104KBC-T555-E15W/B

Test Date(s): 010ct04 - 140ct04
ec Test Type(s): FCC §15.247 IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

D.8. DUT OPERATING DESCRIPTION

Measurements were made of the bands that may contain inter-modulation products with both the Bluetooth and WLAN radios
transmitting. Each combination of channels with each radio transmission modulated and with power settings equivalent to
those described in the referenced single-transmit test reports was tested. The fundamental carrier power for each radio, as
well as those of the inter-modulation products of interest were recorded. A matrix of the channel combinations investigated is
outlined below:

Bluetooth LA Mol Freguency
Intertdod of
Freguency | Freguency Checked Comrment
Interest
hiHz WiHz WiHz hHz
2402 24172 2397 2397 out-of-band (restricted limit applied)
24072 2437 2367 2367 restricted bhand 2310-2390
24072 2452 2342 2342 restricted band 2310-2390
2441 2412 2383 2383 restricted band 2310-2390
2441 2437 2433 2330 out-ofband (band-edge checked)
2441 2452 2420 2330 out-ofband (band-edge checked)
2480 2412 2344 2344 restricted bhand 2310-2390
2480 2437 2394 23890 out-of-band (band-edge checked)
2480 2487 2444 2380 out-of-band (band-edge checked)
Upper
Bluetoath WYLAM | Freguency
ntertdod of
Freguency | Freguency I Checked Comment
nterest
hiHz hiHz hiHz WHz
2402 2412 2422 24835  |out-ofband (band-edge checked)
2402 2437 2472 24835  |out-ofband (band-edge checked)
2402 2452 2522 2522 out-ofband [restricted limit applied)
2441 2412 24710 24835 |out-ofband (band-edge checked)
2441 2437 2445 24835  |out-ofband (band-edge checked)
2441 2487 2483 2483 out-of-band (restricted limit applied)
2480 2412 2548 2548 out-of-band (restricted limit applied)
2480 2437 2523 2523 out-of-band (restricted limit applied)
2480 2452 24985 24985 restricted band 2483 5-2500
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Test Report S/N: 090104KBC-T555-E15W/B

010ct04 - 140ct04

Test Date(s):
ec Test Type(s): FCC §15.247 IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

D.9. TEST RESULTS

D.9.1. Band-edge Spurious Field Strength @ Specified Distance

Company: 07 2504KBC-T543-E1 5408 Standard:

Cel “.ech Product: ramis: Test Start Date: 213ep04
et quaiog ardne 120ct04

[* 260+ weith Bluetoath & WLAN Test End Date:

FCC15.209 715247

Bluetooth Channel 0 {2402 MHz) Lower Band-Edge
2% o 5 imi
z £ E 1:_:“ = . i Lovel = e ar |r ot | otier o | D1t Cyots | Total | Fiete betect Lirmit D_S"t'm't colcuiated | |
% = = _E x Enna requency evel .g x x er Rx CEiEEiEn R CF Strength ector Fieenee I anc;e (Lt argin azzirall
§ = o | 5 £ Correction
& 0
i =
® m fHz cBuY dBin | cB o8 o8 dBin_| dButiim | (PHAGPIAN m o8 dButim o8
2412 H 3 |Horn SME2TE | 2400.00 4180 3024 | 345 | -2035 -20.00 -6.67 | 3513 Ay 300 .00 g5.31 5318 PASS
2412 W 3 |Horn SME2TE | 2400.00 3210 3024 | 345 | -2035 -20.00 -6.67 | 2543 Ay 300 .00 3. a8 PASS
2452 H 3 |Horn SME2TE | 2400.00 3250 3024 | 345 | -2035 -20.00 -6.67 | 2583 Ay 300 .00 g5.31 6245 PASS
2462 W | 3 |Horn SNE2TE [ 240000 30.20 3024 | 348 | -20.38 -20.00 -BE7 | 2343 Ay 3.00 0.00 g3.21 59.68 PASS
Note: Occupied Band-edge measured with 100 kHz REW
Bluetooth Channel 79 (2430 MHz) Upper Band-Edge
2 5
£ % =| B S ) - Limit
E = = c ) Duty Cycle | Taotal Field Limit . Calculated . "
5 == 0_05 % Rx Antenna | Freguency | SA Level _ﬁ R AF |Rx CL| Cther Rx Correction | Rx cF |Strength Detector Distance Dlstanc.:e Limit Margin PassiFail
§ = o | 5 ] Correction
4 &
i =
® m fHz cBuY dBin | cB o8 o8 dBin_| dButiim | (PHAGPIAN m o8 dButim o8
2412 H 3 |Horn SME2TE | 2453.50 43520 3057 [ 351 -20.26 -20.00 -6.37 | 3883 Ay 300 .00 5385 1515 PASS
2412 W 3 |Horn SME2TE | 2453.50 41.20 3057 [ 351 -20.26 -20.00 -6.37 | 3483 Ay 300 .00 5385 1915 PASS
2452 H 3 |Horn SME2TE | 2453.50 4590 3057 [ 351 -20.26 -20.00 -6.37 | 3953 Ay 300 .00 5385 14.45 PASS
2452 W 3 |Horn SME2TE | 2453.50 40,50 3057 [ 351 -20.26 -20.00 -6.37 | 3443 Ay 300 .00 5385 19.55 PASS
Mote: Restricted Band-edge measured with 1 MHz REW
WLAH Channel 1 (2412 MHz) Lower Band-Edge
2 5
£ E = =| B =] ) - Litmit
EED =1 = r Duty Cycle | Total Fieldl Limit . Calculated 5 g
% EE 0_05 % Rx &ntenna | Freguency | SA& Level _ﬁ Rx &AF |Rx CL| Cther Rx Correction | Rx cF | Strength Detectar Distance Dlstanée Limit Margin PazsiFail
S == o | 5 =1 Correction
&'y =) =
o
m fHz cBuY dBin | cB o8 o8 dBin_| dButiim | (PHAGPIAN m o8 dButim o8
2402 H | 3 |HornSNE276 | 240000 41.80 3024 | 346 | -20.38 -20.00 -5E7 | 3543 Ay 3.00 0.00 58.31 53.18 PASS
2402 W 3 |Horn SME2TE | 2400.00 3210 3024 | 345 | -2035 -20.00 -6.67 | 2543 Ay 300 .00 3. a8 PASS
2480 H 3 |Horn SME2TE | 2400.00 40.50 3024 | 345 | -2035 -20.00 -6.67 | 3383 Ay 300 .00 g5.31 5445 PASS
2480 W | 3 |Horn SNE27E [ 240000 34.70 3024 | 345 | 2038 -20.00 -EE7 | 2503 Ay 3.00 0.00 53.21 5518 PASS
Note: Occupied Band-edge measured with 100 kHz REW
WLAH Channel 11 {2462 MHz) Upper Band-Edge
Z =]
£ E = =| B =] ) - Litmit
EEL = c ) Duty Cycle | Taotal Field Limit . Calculated . "
% cE 0_05 % Rx Antenna | Freguency | SA Level _ﬁ R AF |Rx CL| Cther Rx Correction | Rx cF |Strength Detector Distance Dlstanc.:e Limit Margin PassiFail
S == o | 5 =1 Correction
&'y =) =
o
m fHz cBuY dBin | cB o8 o8 dBin_| dButiim | (PHAGPIAN m o8 dButim o8
2402 H 3 |Horn SME2TE | 2453.50 49.90 3057 [ 351 -20.26 -20.00 -6.37 | 4353 Ay 300 .00 5385 10.45 PASS
2402 W 3 |Horn SME2TE | 2453.50 47.50 3057 [ 351 -20.26 -20.00 637 | 4113 Ay 300 .00 5385 1285 PASS
2480 H | 3 |HornSNE276 | 2483.50 45.80 30037 | 351 | -2026 -20.00 -5.37 | 3953 Ay 3.00 0.00 53.98 14.45 PASS
2480 W 3 |Horn SME2TE | 2453.50 40,50 3057 [ 351 -20.26 -20.00 -6.37 | 3443 Ay 300 .00 5385 19.55 PASS
Mote: Restricted Band-edge measured with 1 MHz REW
Formulae:
Total CF {dB) = Antenna Factar (dB)+ Cahle Factar (dB) + Other Factar (Amplifier Gain, Filter Loss, etc) (dB)
Field Strenath (dBuim) = 54 Reading {dBuY) + Tatal CF {dBim)
Limit Distance Correction (dB) = 40 * log{d1/d2) for f = 30 MHz, 20¥l0g{d1/d2) forf =30 MHz; where d1 is the measurement distance and d2 is the published limit distance
Limmit {dBuvfm) = Puhlished Limit (dBuvm) + Limit Distance Correction {dB)
Margin (dB) = Limit {dBu\im) - Field Strength (dBuvm)
Duty Cycle Correction {dB) = 20 * log (duty cycle ratio®
Dty Cyele ratio = maximum time onin any 100 mS period {in mE) /100 mS
Note:
DUT duty cyle = 10 mS in each 10 seconds
Mode b determined to be worse case
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Test Report S/N: 090104KBC-T555-E15W/B

Test Date(s): 010ct04 - 140ct04
ec Test Type(s): FCC §15.247 IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

D.9.2. Spurious Field Strength @ Specified Distance (Low Bluetooth Channel)

Company: O72504KBC-T543-E15%8 Standard: FCC15.208
Ce||'|el.‘.h Product: ftranix Test Start Date: 0404
b s g S ok X260+ with Co-Transmitting Bluetooth and WLAN Test End Date: 1200ct04
Bluetooth CH 0 (2402 MHz) co-transmitting with WLAH Spurious Emissions
T z| & £ ather | P 1ot | Fiela Limit it ocuisted
g 0_05 % Rx Antenna | Freguency | SA Level _ﬁ R AF |Rx CL R Cyc:l?T Rx CF |Strength Detector Distance Dis‘tanc.:e Limit Margin | Pass/Fail
5 o | & 2 Correction Correction
m hiHz oBuy dBin | dB dB o8 dBin | dBusim | (PHAGIPIAN m o8 dBu in o8
WLARN-2412h H 3 [Horm SME27E [ 239285 £2.00 3023 | 347 | -2040 -20.00 -6.70 55.30 PK 3.00 0.00 73485 158.68 PASS
WLARN-2412h H 3 [Horm SME27E [ 239285 54.00 3023 | 347 | -2040 -20.00 -6.70 47.30 AN 3.00 0.00 53.95 665 PASS
WWLAN-2412h H | 3 |HormSME2TE | 248788 46.90 3038 | 351 | -2025 | -2000 -B36 | 4054 Ay 3.00 0.00 5398 1343 PASS
WLAN-2437h H | 3 |HormnSME27E| 2368.51 51.50 3019 | 3.45 | -2043 | -2000 -6.80 | 4470 Pk 3.00 0.00 5398 927 PAES
WLAN-2437h H | 3 |HornSWE2TE | 245695 46.60 30.35 | 351 | -2025 | -2000 -636 | 4024 AN 3.00 0.00 93.98 1374 PASS
WLAN-2462h H | 3 |HornSME2TE| 2341.70 50,00 3015|342 | -2047 | -2000 581 | 4309 PK 3.00 0.00 93.98 10,85 PASS
WLARN-2462h H 3 [Horm SME27E [ 2521 67 50.80 3047 | 354 | -2020 -20.00 -6.19 44 61 PK 3.00 0.00 53.95 937 PASS
WLARN-2412h W 3 [Horm SME27E [ 239255 63.90 3023 | 347 | -2040 -20.00 -6.70 57.20 PK 3.00 0.00 73485 16.78 PASS
WLARN-2412h W 3 |[Horm SME27E [ 2456.03 46 .60 3038 [ 351 | 2025 -20.00 -6.36 40.24 AN 3.00 0.00 53.95 13.74 PASS
WLARN-2437h W 3 |Horm SME27E [ 2363.86 45.30 3018 | 344 | -2044 -20.00 -6 41.49 PK 3.00 0.00 53.95 12.49 PASS
WLARN-2437h W 3 |Horm SME27E [ 245722 46.40 3038 [ 351 | 2025 -20.00 -6.36 40.04 AN 3.00 0.00 53.95 13.94 PASS
WLAR-2462h W 3 [Horm SME27E [ 2346.35 4510 3015 [ 343 | -2047 -20.00 -6.59 4.1 PK 3.00 0.00 53.95 1277 PASS
WWLAN-2462h W | 3 |Horm SME2TE | 252188 43.20 3047 | 354 | -2020 | -2000 -619 [ 42m PK 3.00 0.00 5398 1197 PASS
WLAN-2412g H | 3 |HormnSME27E| 239200 54.80 3023 | 3.47 | -2040 | -2000 -B70 | 4810 Pk 3.00 0.00 5398 588 PAES
WLAN-24120 H | 3 |HornSWE27E| 245507 47.00 30.35 | 351 | -2025 | -2000 -636 | 4064 AN 3.00 0.00 93.98 13.34 PASS
WLAN-24370 H | 3 |HornSME2TE| 2366.21 51.50 3019|345 | -2044 | -2000 -6.80 | 4470 PK 3.00 0.00 93.98 928 PASS
WLARN-2437y H 3 [Horm SME27E [ 245363 45.30 3037 [ 351 | -2026 -20.00 -6.37 41.83 PK 3.00 0.00 53.95 12.05 PASS
WLAR-2462g H 3 |Horm SME27E [ 234401 45.50 3015 [ 342 | -2047 -20.00 -6.90 41 .60 PK 3.00 0.00 53.95 12.38 PASS
WLAR-2462g H 3 [Horm SME27E [ 2524 .53 4510 3045 | 354 | -2019 -20.00 -6AT 41.83 PK 3.00 0.00 53.95 12.05 PASS
WLAR-2412g W 3 [Horm SME27E [ 2392.00 50.70 3023 | 347 | -2040 -20.00 -6.70 44.00 PK 3.00 0.00 53.95 995 PASS
WLAR-2412g W 3 [Horm SME27E [ 2453.09 46 .60 3038 [ 351 | 2025 -20.00 -6.35 40.25 AN 3.00 0.00 53.95 13.73 PASS
WLARN-2437y W 3 [Horm SME27E [ 236873 51.80 3019 [ 345 | -2043 -20.00 -6.79 45.01 PK 3.00 0.00 53.95 5487 PASS
WWLAN-2437g W o[ 3 |Horm SME2TE | 248630 47.10 3038 | 351 | -2025 | -2000 -B36 | 4074 PK 3.00 0.00 5398 13.24 PASS
WLAN-2462g Wo| 3 |Horn SME2TE | 234004 47.10 3014 | 342 | -2045 | -2000 -691 | 4019 Pk 3.00 0.00 5398 1379 PAES
WLAN-24620 W | 3 |Horn SME2TE | 252240 47 60 3047 | 354 | -2020 | -2000 619 | #1441 PH 3.00 0.00 93.98 12.57 PASS
Formulae:
Tatal CF = AF + CL + Cther
Fieldd Strength = SA Level + Tatal CF
Duty Cycle Correction (dB) = 20 * log (duty cycle ratio®)
Dty Cycle ratio = maximum time on in any 100 mS period (in mS) S100 mS
*DUT duty cyle = 10 mS in each 10 seconds

*The frequency points reported describe the highest local emission measured and are used to describe the measured inter-
modulation product or band-edge of interest. No out-of-band emissions were measured above the levels noted.

Where there is acceptable margin between the peak emission reported and the average limit stated, the average limit is referenced.
Where the average limit is exceeded by the peak emission or the margin unacceptable, the peak limit is referenced and an average
measurement made and referenced to the average limit.
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Test Report S/N: 090104KBC-T555-E15W/B

Test Date(s): 010ct04 - 140ct04
ec Test Type(s): FCC §15.247 IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

D.9.3. Spurious Field Strength @ Specified Distance (Mid Bluetooth Channel)

Company: 07 2504KBC-TS43-E12/%8 Standard: FCC15.209
celhech Product: fronix Test Start Date: 040ctD4
ke 4 Ergrg s X260+ with Co-Transmitting Blustooth and WLAaN Test End Date: 120ct04
Bluetooth CH 39 {2441 MHz) co-transmitting with WLAN
o g L
T = = other |*Duty cyoe | Total | Field Limit it euisted : ;
= 0_05 g Rx Antenna | Fregquency | S4 Level _ﬁ Rix &F |Rx CL R Correction | Rx CF | Strangth Detector Distance Dls‘tancl:e Limit Margin | Pass/Fail
£ o | 5 2 Correction
m MHz clBu dBin | dB dB dB dBin_ | dBuhim [PIIGIPIAY m dB dBukim dB
WLAN-2412h H 3 |Horn SMWE276 | 235212 51.30 3021 | 346 | -20.41 -20.00 -5.74 | 4456 P 3.00 0.00 53.95 942 PASS
WLAN-2412h H 3 |Horn SME276 | 245424 5060 30.37 | 351 |-2026 -20.00 637 | 4423 P 3.00 0.00 53.95 975 PASS
WLAN-2437h H 3 |Horn SME27E | 238735 47 60 3022 | 347 |-2040 -20.00 -6.72 | 4088 Pl 3.00 0.00 5398 1310 PASS
WLAN-2437h H 3 |Horm SME27E | 2487 66 4680 30.38 | 351 |-2025 -20.00 -6.36 | 4044 Ay 3.00 0.00 5398 1354 PASE
WLAN-24620 H 3 |Horn SME27E | 238674 46.50 3022 | 346 | -20.4 -20.00 672 | 2978 Pl 3.00 0.00 5398 1420 PASS
WLAN-24620 H 3 |Horn SME27E | 248768 5200 3038 | 351 |-2025 -20.00 -6.36 | 4564 Pl 3.00 0.00 5398 834 PASS
WLAN-241 2h W | 3 [Horn SNB2TE | 238301 4700 3021 | 346 | -20.41 -20.00 -6.74 | 4026 Pl 3.00 0.00 5398 1372 PASS
WLAN-241 2k W 3 |Horn SME2TE [ 245675 47.90 3038 [ 351 [-2025 -20.00 -6.36 41.54 P 300 .00 5385 12.44 PASS
WLAN-2437h W 3 |Horn SME2TE [ 235667 46.70 3022 [ 346 [ -2041 -20.00 -6.72 39.95 P 300 .00 5385 14.00 PASS
WLAN-2437h W 3 |[Horn SME2TE [ 245629 46.50 3038 [ 351 [-2025 -20.00 -6.36 4014 P 300 .00 5385 135.84 PASS
WLAN-24620 W 3 |Horn SME2TE [ 235639 47.70 3022 [ 346 [ -2041 -20.00 -6.72 40.95 P 300 .00 5385 13.00 PASS
WLAN-24620 W 3 |Horn SME2TE [ 245667 51.40 3038 [ 351 [-2025 -20.00 -6.36 45.04 P 300 .00 5385 5.94 PASS
WLAN-241 2 H 3 |Horn SME2TE [ 235397 52.40 3021 [ 346 [ -2041 -20.00 -6.73 4567 P 300 .00 5385 531 PASS
WLARN-241 29 H 3 |[Horn SME2TE [ 245408 46.60 3037 [ 351 [-2026 -20.00 -6.37 40.23 P 300 .00 5385 13.75 PASS
WLAN-2437 H 3 |[Horn SME2TE | 235501 46.70 3022 [ 347 [-2040 -20.00 -6.72 39.95 P 300 .00 5385 14.00 PASS
WLAN-2437 H 3 |[Horn SME2TE [ 245543 47.10 3038 [ 351 [-2025 -20.00 -6.35 40.75 P 300 .00 5385 13.23 PASS
WLAN-2462 H 3 |Horn SME2TE [ 235786 46.90 3022 [ 347 [-2040 -20.00 -6.72 4015 P 300 .00 5385 13.80 PASS
WLARN-2462 H 3 |[Horn SME2TE | 245401 56.50 3037 [ 351 [-2026 -20.00 -6.37 5013 P 300 .00 5385 3.85 PASS
WLAN-2412g Y | 3 |HornSME2TE | 235750 43.90 30.22 | 347 |-2040 -20.00 -6.72 | 4218 P 3.00 0.00 53.98 11.80 PASS
WLAN-2412g Y | 3 |HornSME2TE | 243554 47.40 3035|351 |-2025 -20.00 -5.36 | 41.04 P 3.00 0.00 53.98 12.94 PASS
WLAN-2437g Y | 3 |HornSMG2TE | 235779 46.70 3022 | 347 |-2040 -20.00 -6.72 | 39493 P 3.00 0.00 53.95 14.00 PASS
WLAN-2437g W | 3 |HornSMG2TE | 246372 4710 30.37 | 351 |-2026 -20.00 -5.37 | 4073 P 3.00 0.00 53.95 1325 PASS
WLAN-2462y W | 3 |HormSNG2TGE | 235918 46.50 3022|347 |-2040 -20.00 671 | 3979 P 3.00 0.00 53.95 1419 PASS
WLAN- 2462y W | 3 |HornSNE27E | 2453.00 5210 30.37 | 351 |-2026 -20.00 637 | 4573 Pl 3.00 0.00 53.98 825 PASE
Formulae:
Total CF = AF + CL + Cther
Field Strencth = SA Level + Tatal CF
Dty Cycle Correction (dB) = 20 * log (duty cycle ratio®)
Dty Cycle ratio = maximum time on in any 100 mS period (in mS) 7100 mS
*DUT duty cyle = 10 mS in each 10 seconds

*The frequency points reported describe the highest local emission measured and are used to describe the measured inter-
modulation product or band-edge of interest. No out-of-band emissions were measured above the levels noted.

Where there is acceptable margin between the peak emission reported and the average limit stated, the average limit is referenced.
Where the average limit is exceeded by the peak emission or the margin unacceptable, the peak limit is referenced and an average
measurement made and referenced to the average limit.
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Test Report S/N: 090104KBC-T555-E15W/B

Test Date(s): 010ct04 - 140ct04
ec Test Type(s): FCC §15.247 IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

D.9.4. Spurious Field Strength @ Specified Distance (High Bluetooth Channel)

Company: 07 2804KBC-T343-E1:5%E8 Standard: FCC15.209
CEIH'eCh Product: tronii Test Start Date: 040ct04
kg d Ergreng R i X260+ with Co-Transmitting Bluetooth and WLARN Test End Date: 120ct0d
T % E u_g_ *Duty Cycle | Cther | Total Field Lirmit i Calculated
§ % g Fx Antenna | Frequency | 54 Level _ﬁ Fx AF |Rx CL Correction R Rx CF |Strength Detector Distance Distange Limit Margin | Pass/Fail
5 ol 5 Zo Correction
m MHz dBu dBim | B dB dB dBim | dButim J(PHIGRSN) m dB dBut i dB
WLAN-24120 H | 3 [HornSMEZTE | 234114 46,90 3045|342 -2000  [-2045 | 6.9 39.99 PK 3.00 0.00 53.98 13.99 PASE
WLAN-24120 H | 3 [HornSME2TE | 235275 47.50 30.57 | 357 -2000  [-2015 | 6.0 41.49 PK 3.00 0.00 53.98 12.49 PASS
WLAN-2437h H | 3 |[HornSME27E | 2391.30 50.50 3023 | 347 -2000 [-2040) 670 | 4380 Pk 3.00 0.00 5398 1018 PASE
WLAN-2437h H | 3 [HornSME27E | 252403 54.30 3048 | 354 -2000 [-2019) 618 | 4812 A 3.00 0.00 53.98 586 PosE
WWLAN-24620 H | 3 [HornSWE276 | 239273 4710 3023 | 347 -2000 |-2040| -670 | 4040 PK 3.00 0.00 5398 13.58 P&SS
WLAN-2462h H 3 [Horn SME2TE | 249935 25.00 30.40 [ 351 -20.00 -2023 | -6.32 45 .65 PK 300 0.00 53.95 5.30 PASS
WLAN-2412h K4 3 [Horn SME2TE | 233957 47.20 3014 | 342 -20.00 -2045 | 691 40.29 PK 300 0.00 53.95 13.69 PASS
WLAM-2412h K4 3 [Horn SME2TE | 254565 47.50 3055 | 357 -20.00 -2046 | -6.05 41.45 PK 300 0.00 53.95 12453 PASS
WLAM-243Th K4 3 [Horn SME2TE | 2393.05 51.00 30.23 | 347 -20.00 -2040 | 670 44 .30 PK 300 0.00 53.95 963 PASS
WLAN-2437h W | 3 |Horn SMEZTE | 252487 52.90 3045 | 354 -2000 [-20189 | 617 | 4673 PK 3.00 0.00 53.98 723 PASS
WLAN-24620 W o[ 3 |Horn SME27E | 235747 46.80 3022|347 -2000 |-2040| 672 | 4003 PK 3.00 0.00 53.98 13.90 PASE
WLAN-2462h W[ 3 |Hoen SME27E | 249963 53.20 3040 | 351 -2000 [-2023| -632 | 4688 PH 3.00 0.00 53.98 710 PoSE
WWLAN-241 2g H | 3 [HornSWE276 | 234691 45.90 3046 | 343 -2000 |-2047 | 685 | 4002 PK 3.00 0.00 5398 1396 P&SS
WWLAMN-2412g H 3 [Horn SME2TE | 254647 51.40 3055 | 357 -20.00 -2046 | -6.04 4536 PK 300 0.00 53.95 G562 PASS
WLAN-2437g H 3 [Horn SME2TE | 239157 5090 30.23 | 347 -20.00 -2040 | 670 44 .20 PK 300 0.00 53.95 978 PASS
WLAM-243Tg H 3 |[Horn SME2TE | 252357 52.80 30.45 | 354 -20.00 -2019 | 615 46 .62 PK 300 0.00 53.95 736 PASS
WLAM-2462g H 3 |[Horn SME2TE | 235564 46.80 30.22 | 347 -20.00 -2040 | 671 40.09 PK 300 0.00 53.95 13.89 PASS
WLAN-2462g H | 3 [HornSMEZTE | 250064 54.90 3040 | 351 -2000  [-2023| 6.3 45.59 PK 3.00 0.00 53.98 5.39 PASS
WLAN-2412g W | 3 |Horn SMWE276 | 234501 46.90 3015|343 -2000 |-2047 | -G53 | 400 PK 3.00 0.00 53.98 1397 PASS
WLAN-2412g W[ 3 |Horn SME2TE | 254624 43.00 3055 | 357 -2000 [-2016| -6.04 | 4296 Pk 3.00 0.00 5398 11.02 PASE
WLAN-2437g W [ 3 |Horn SME2YE | 239059 51.60 3022 | 347 -2000  |-2040| BT 4489 PK 3.00 0.00 53.98 9039 PosE
WLAN-2437g K4 3 |[Horn SME2TE | 252562 21.70 30.45 | 354 -20.00 -2019 | -6A7 45.53 PK 300 0.00 53.95 G435 PASS
WWLAN-2462g K4 3 |[Horn SME2TE | 2356.94 46.90 30.22 | 346 -20.00 -2040 | 672 4018 PK 300 0.00 53.95 13.80 PASS
WLAM-2462g K4 3 [Horn SME2TE | 250025 51.50 30.40 [ 351 -20.00 -2023 | -6.32 4518 PK 300 0.00 53.95 .80 PASS
Formulae:
Total CF = &F + CL + Cther
Field Strength = SA Level + Total CF
Duty Cycle Correction (dB) = 20 * log (duty cycle ratio*)
Dty Cycle ratio = macdimum time on in any 100 mS period (inmS) /100 mS
*DUT duty cyle = 10 mS in each 10 seconds

*The frequency points reported describe the highest local emission measured and are used to describe the measured inter-
modaulation product or band-edge of interest. No out-of-band emissions were measured above the levels noted.

Where there is acceptable margin between the peak emission reported and the average limit stated, the average limit is referenced.
Where the average limit is exceeded by the peak emission or the margin unacceptable, the peak limit is referenced and an average
measurement made and referenced to the average limit.
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Test Report S/N: 090104KBC-T555-E15W/B

y £ Test Date(s): 010ct04 - 140ct04
iec Test Type(s): FCC §15.247 IC RSS-210 Issue 5

Testing and Engineering Services Lab Lab Registration(s): FCC #714830 IC Lab File #3874

D.10. PASS/FAIL

In reference to the results outlined in D.9, the DUT passes the requirements as stated in the reference standards as follows:
FCC 15.205 (a) (b) and 15.209 (a): No emissions were measured within the restricted bands as outlined in 15.205
that exceeded the limits stated in 15.209.

D.11. SIGN-OFF

| attest to the accuracy of the data. All measurements reported herein were performed by me and are correct to
the best of my knowledge and belief. | assume full responsibility for the completeness of these measurements.

ULt o

Russell Pipe
Senior Compliance Technologist
Celltech Labs Inc.

140ct04
Date
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Appendix E - Maximum Permissible Exposure Calculation

E.1. REFERENCES

Normative
Reference Standard

FCC CFR 47§1.1310
IEEE Std C95.1-1999

Procedure Reference

FCC CFR 47§2.1091

E.2. LIMITS

FCC CFR 47§1.1310 Table 1(b)

1.0 mW/cm?

E.3. ENVIRONMENTAL CONDITIONS

Temperature na
Humidity na
Barometric Pressure na

E.4. EQUIPMENT LIST

ASSET NUMBER

MANUFACTURER

MODEL

DESCRIPTION

LAST CAL CAL DUE

na

E.5. MEASUREMENT EQUIPMENT SETUP

MEASUREMENT . . . . .
The results described herein were determined by the calculation, so no measurement equipment
EQUIPMENT
was used.
CONNECTIONS
MEASUREMENT
na

EQUIPMENT SETTINGS

E.6. SETUP PHOTOS

na

E.7. SETUP DRAWINGS

na

E.8. DUT OPERATING DESCRIPTION

na (the power levels calculated are equivalent to those described in the referenced single-transmit test reports)
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E.9. TEST RESULTS
E.9.1. Single-Transmit Calculations:
Rangestar Internal Antenna (WLAN 802.11b mode):
Tx Frequehcy: 2462.00] (WHz)
Source-Based Time-Averaged Power at Antehha Input Terminal: 17.48] (dBm)
Antennha gain: 450| (aBi)
5= 100 (miem*2)
P= 559758 (mW)
e 282 {numetic)
R= 3.54 {cm)
5 (mwiemA2)at20em = 0031351575
Rangestar Internal Antenna (Bluetooth):
TxFrequency: | & 2441| (MHz)
RF Output Power at Antenna Input Terminal: | 15.61| (dBm)
Antenna gain: 4.50| (dBi)
5= 1.00 (mWicm#*2)
P= 36.3915 (mW)
G= 2.82 (numeric)
R = 2.86 {cm)
S at 20cm: (mWicm*2)

0.02038259

Formulae:
S= PG where: S = Power Density Limit
47R? P = Power Applied to the Antenna
G = Numeric Antenna Gain
R=/P R = Distance from Antenna
4rnS
Results:
Mode Power Density Limit 7 (GG G Antenna Gain MPE Distance | Power Density at 20 cm
Output Power
mW/cm? dBm dBi cm mW/cm?
WLAN (802.11b) 1.0 17.48 4.5 3.54 0.031
Bluetooth (CH39) 1.0 15.61 4.5 2.86 0.020
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E.9.2. Co-Transmit MPE Calculations

Radio 20 cm Power Density Ratio Limit
mW/cm? (S/Limit) mW/cm?
WLAN 0.031 0.031 1
Bluetooth 0.020 0.020 1
Sum = 0.051 1

E.10. PASS/FAIL

In reference to the results outlined in D.9 the DUT passes the requirements as stated in the reference standards as follows:
1) The DUT must comply with the minimum spacing requirement of 20 cm to ensure an exposure of not more than 1 mW/cm?.

E.11. SIGN-OFF

| attest to the accuracy of the data. All measurements reported herein were performed by me and are correct to
the best of my knowledge and belief. | assume full responsibility for the completeness of these measurements.

iévZ/—\._

Duane M. Friesen, C.E.T.
EMC Manager
Celltech Labs Inc.

090ct04
Date
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