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FCCID: KBCIX250RIM 802

Applicant: Itronix Corporation

Equipment:  Laptop PC

Modd: IX-250 with a Research in Motion R802D-2-0 transmitter
Standard: FCC Rules and Regulations Part 2.1046

ENGINEERING SUMMARY

This report contains the results of the effective radiated power (ERP) measurement performed on an
Itronix 1X-250 Laptop PC operating with a built-in Research in Motion R802D-2-0 Datatac radio
transmitter. The measurements were carried out in accordance with the FCC Rules and Regulations Part
2.1046. The handheld PC was evauated for ERP when it was set a the maximum power leve of.

The Datatac verson of the 1X-250 was tested for ERP a high, middle, and low frequencies with the
maximum ERP obtained at high channd (No. 2000) with the frequency being 806.00 MHz. The test data
is presented in this report under the section: Test Results.
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Summary of the Results

Test Description Page Test Set-up Reaults
No. Figure No. Summary
RF Power Output as Radiated
Ref. Paragraph 2.1046 7 1 Passed
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FCC SUBMISSION INFORMATION

FCC ID: KBCIX250RIM 802

Electronic Serid Number: N/A

Equipment: Laptop PC

Modd: IX-250 with a Research in Motion R802D-2-0 transmitter
For: Certification

Applicant: Itronix Corporation
801 South Stevens Street
Spokane, WA 99204
U.SA.

Manufacturer: Itronix Corporation
801 South Stevens Street
Spokane, WA 99204
U.SA.

Evauated by: APREL Laboratories
51 Spectrum Way
Nepean, Ontario
Canada K2R 1E6
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INTRODUCTION
Gengrd

This report describes the results of the effective radiated power (ERP) measurement conducted on an
Itronix 1X-250 Laptop PC operating with a built in Research in Motion R802D-2-0 Datatac radio
trangmitter.

Test Fadllity

The tests were performed for Itronix Corporation by APREL Laboratories at APREL’s EMI facility
located in Nepean, Ontario, Canada. The laboratory operates an (3m and 10m) Open Area Test Site
(OATS). The measurement facility is calibrated in accordance with ANSI C63.4-1992.

A description of the measurement facility in accordance with the radiated and AC line conducted test Site
criteria per ANS C63.4-1992 is on file with the Federd Communications Commisson and is in
compliance with the requirements of Section 2.948 of the Commissions rules and regulations.

APREL’sregistration number is 90416

APREL is accredited by Standard Council of Canada, under NAPTO program (1SO Guide 25). APREL
is als0 accredited by Industry Canada (formerly DOC) and recognised by the Federad Communications
Commissions (FCC).

Standard

The evduation and anadlyss were conducted in accordance with FCC Rules and Regulations Parts
2.1046 and the gppropriate limits.

Test Equipment
The test equipment used during the evauation is listed in Appendix A. Cdibration of dl test equipment’s

are parformed a 12 monthsintervas. All equipment used is calibrated or verified in accordance with the
intent of AQAP-6/MIL-STD-45662.

Environmentd Conditions

M easurements were conducted in open areatest Site.

- Temperature: 18°C+2
- Rdlative Humidity: 30-50 %
- Air Pressure: 101 kPa+ 3
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TEST RESULTS
FOR

Effective Radiated Power (ERP)
of
L aptop PC
I X-250 with a Research in
Motion R802D-2-0 transmitter

Itronix Corporation
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Test:

Ref.:
Criteria:
Set-up:
Equipment:

Procedure:

Results:

RF Power Output asRadiated (ERP)

FCC Part 2 paragraph 2.1046

N/A

See Figure No. 1.

See Appendix A.

RF Power Measurement by Radiated Method (ERP):

Test dte: The radiated RF power measurement was taken at APREL Laboratory’s open
area test gte (OATS). This open area test Site is calibrated to ANSI C63.4 document
and a description of the measurement facility is on file with the Federd Communications
Commisson and is in compliance with the requirement of Section 2948 of the
Commissons rules and regulaions.(FCC File No.: 90416)

The test was set-up as illudtrated in Fig.1. The Laptop PC was configured to operate at
maximum power with carrier unmodulated. The equipment under test was placed on a
turntable postioned 3 meters away from the calibrated recelving antenna, which in turn
was connected to the spectrum analyzer.

For each transmitter frequency, the received sSgnd was maximised by roteing the
turntable and adjusting the height of the recalving antenna. To obtain the actud ERP, the
Laptop PC was replaced by a half-wave verticaly polarised antenna, RF power amplifier
and sgnd generator. The center of the dipole antenna was placed in the same location as
the Laptop PC. The signd generator level was adjusted until the reading on the spectrum
andyzer was identical to that obtained when the Laptop PC was on the turntable. The
output of power amplifier was disconnected from the dipole and connected to an RF
power meter. The effective radiated power was read directly form the power
meter.

The process wasrepeated for two more channels.

. SeeTablel

August 21,2000

Page7 OAPREL Project No.: ITRB-IX-250- Rim 802D-2-0-3524



APIREL

Consulting - Research . Training - Certification Testing Since 1981

im
Eeceiving Antenna
|
T Variahle f .
Search 1.4 m Coaxial Cahle to
DUl + Height Specitrum Analyzer

Specirum
Analyzer Turniahle —— | Im l + Cround DI

EEPFIIrr

!JV—' b
% 7 .

Figure 1.aTest Set Up for the Radiated Power (ERP) Measurement in OATS (not to scale)

Fig. 1o APREL’s OATS (Open Area Test Site)
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Fgure 1.c Test Set Up for the Radiated Power (ERP) Measurement in OATS (not to scale)
The Handheld PC is replaced by Reference Dipole Antenna.
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TABLE 1.
RF OUTPUT POWER MEASUREMENT
EFFECTIVE RADIATED POWER

Consulting - Research . Training . Certification Testing Since 1981

ERP
Channel No. Nominal Transmit Manufacturer’s M easured ERP
Frequency Rated Output Power
Output Power ERP

(MH2) (W) (dBm) (W)

2000 806.00 2.0 33.1 2042

22D0 815.00 2.0 32.6 1.820

24B0 821.00 2.0 324 1.738

TestENginear......coovivii it Date ....c.oooiiiii
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L

TABLE 1.

RF OUTPUT POWER MEASUREMENT
EFFECTIVE RADIATED POWER

ERFP

Chisnng] Mo, Morminal Transmit Manufacturer's | Measured Output ERP
Frequancy Fated Power
Chutpue Poweer ERP
[(MHz) W) dBm) W)
2000 LT 20 33.1 2042
2200 B15.00 Z0 32.5 |.820
24B0 B521.00 20 124 1.738

>
T'est Engineer. s le 'f:' e /L;

Aasgust X

1. 20400
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APPENDIX A

List of Test Equipment
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Ligt of Equipment

Description M anufacturer Model # Asset # Cal.
Due Data

Spectrum Analyser Anritsu MS2661C N/A Aug 20, 2001

20 dB Attenuator Narda 4779-20 301370 May 18, 2001

Signal Generator Hewl ett-Packard HP 8662A 100456 Jun 28, 2001

RF Power Amplifier Amplifier Research 25W100M 100735 Oct 2, 2000

800MHz Dipole APREL Inc. D-8355 N/A Jun 16, 2001

L og-Periodic Antenna APREL Inc. ALP1 100761 July 21, 2001

Turntable with Controller EMCO 1060-1.241 100506 CNR

Computer Controlled EMCO 1051-12 100507 CNR

Antenna Position Mast

OATS APREL Inc. 3m & 10m N/A N/A

August 21,2000 page 12 OAPREL Project No.: ITRB-IX-250- Rim 802D-2-0-3524
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APPENDIX B

Photographs
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Laptop PC —1X-250 R802-2-0 -
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i

ERP Testsin OATS
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Reference Dipole Antenna Used for ERP M easur ement
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FCCID: KBCIX250RIM802

Applicant: Itronix Corporation

Equipment: Laptop PC

Modd: IX-250 with a Research in Motion R802-2-0 transmitter
Standard: FCC Rules and Regulations Part 2.1053

ENGINEERING SUMMARY

This report contains the results of Fed Strength of Spurious radiation measurement performed on a 1X-250
Laptop PC operating with a built-in Research in Motion R802D radio transmitter. The measurements were
carried out in accordance with the FCC Rules and Regulations Part 2.1053. The product was eva uated for
Spurious Emissons when it was st a the maximum power level.

(The results presented in this report relate only to the sample tested)

O June 2000 Page 2 APREL Project No: ITRB IX-250 ARDIS-3546
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories
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APIREL

Summary of the Results

Test Description Page Test Set-up Reaults
No. Figure No. Summary
Field Strength of Spurious Radiation
Ref. Paragraph 2.1053 8 1 Passed

OJune 2000
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APREL Project No: ITRB IX-250 ARDIS-3546
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INTRODUCTION
Generd

This report describes the results of the Field Strength of Spurious Radiation measurement conducted on a
Itronix Laptop PC, mode 1X-250 operating with a built-in Research in Motion R802D radio transmitter.

Test Fadllity

The tests were performed for Itronix Corporation by APREL Laboratories at APREL’s EMI facility
located in Nepean, Ontario, Canada.  The laboratory operates an (3m and 10m) Open Area Test Site
(OATS). The measurement facility is calibrated in accordance with ANSI C63.4-1992.

A description of the measurement facility in accordance with the radiated and AC line conducted test Site
criteriaper ANSI C63.4-1992 is on file with the Feder Communications Commission and isin compliance
with the requirements of Section 2.948 of the Commissions rules and regulations.

APREL’sregistration number is 90416

APREL is accredited by Standard Council of Canada, under PALCAN program (1SO Guide 25). APREL
is dso accredited by Industry Canada (formerly DOC) and recognised by the Federal Communications
Commissions (FCC).

Standard

The evauation and analysis were conducted in accordance with FCC Rules and Regulations Parts 2.1053
and the gppropriate limits.

Test Equipment
The test equipment used during the evaduation islisted in Appendix A with cdibration due dates.

Environmentd Conditions

M easurements were conducted in open areatest Site.

- Temperature: 24°C+2
- Rdlative Humidity: 30-50 %
- Air Pressure: 101 kPa+ 3
OJune 2000 Page 4 APREL Project No: ITRB 1X-250 ARDIS-3546
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FCC SUBMISSION INFORMATION

Consulting - Research . Training . Certification Testing Since 1981

FCC ID: KBCIX250RIM 802

Equipment: Laptop PC
Modd: I X-250 with a Research in Motion R802-2-0 transmitter
For: Cetification

Applicant: I TRONIX Corporation
801 South Stevens Street
Spokane, WA 99204
U.SA.

Manufacturer: I TRONIX Corporation
801 South Stevens Street
Spokane, WA 99204
U.SA.

Evauated by: APREL Laboratories
51 Spectrum Way
Nepean, Ontario
Canada K2R 1E6

O June 2000 Page 5 APREL Project No: ITRB IX-250 ARDIS-3546
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MANUFACTURER’SDATA

FCC ID No: KBCIX250RIM 802

Equipment Type: Laptop PC

Model: IX-250 with a Research in Motion R802-2-0 transmitter
Reference: FCC Rules and Regulations Parts 2 and Part 90
Manufacturer: ITRONIX

Power Sour ce: 7.2V DC Battery

Development

Stage of Unit: Production

GENERAL SPECIFICATIONS

1 Frequency Range: 806.00 to 821.00 MHz (Trangmitter)
2. Rated Transmitted
Output Power: 20W (ERP)
3. Frequency Tolerance: + 1.5 ppm
4. Type of Modulation: GMSK

5. Emission Designators (See 47 CFR 8§ 2.201 and 82.202): 12K8F1D

6. Antenna Impedance: 50 Ohms

O June 2000 Page 6 APREL Project No: ITRB IX-250 ARDIS-3546
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories
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TEST RESULTS
FOR

Field Strength of Spurious Radiation
Of
L aptop PC
| X-250 with a Research in Motion R802D
Radio transmitter

Itronix Cor por ation

O June 2000 Page 7 APREL Project No: ITRB IX-250 ARDIS-3546
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories
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Test:
Ref:

Criteria;

Set-up:
Conditions:
Equipment:

Procedure:

APIREL

Field Strength of Spurious Radiation
FCC Parts 2.1053 and 90.210

EmissonMask G :
The permitted maximum level of spurious emissonis43 + 10 log (P) dB
below the unmodulated carrier power of the transmitter (P).

SeeFigure 1.a
Voltage Supply: 7.2 DC Battery
See Appendix A.

The find measurements were taken at APREL Laboratory’s open area test ste (OATS)
measurement facility. This open areatest Site is calibrated to ANSI C63.4 document and a
description of the measurement facility is on file with the Federa Communications
Commisson and is in compliance with the requirements of Section 2948 of the
Commissions rules and regulations.

(FCC Regigdration N0.:90416).

The Wireless Point of Sales Terminal was configured to operate a maximum power
with appropriate modulation. Specid software was employed in order that the transmitter
(900 MHz Radio) R802D was processing datain a norma manner.

Prior to find measurement in the OATS, prdiminary radiated spurious emissons were
scanned in a shielded enclosure at a distance of 1 m using biconica, log-periodic and horn
antennas in order to determine the characterigtic frequencies of the field strength of spurious
emissons. Based on this information, measurements were performed in the OATS a these
characterigtic frequencies using calibrated antennas.

All fidd strength measurements were made with a spectrum analyzer and the appropriate
calibrated antenna for the frequency range from 9 kHz up to 10™ harmonics of the tranamit
frequency (see equipment ligt for the cdibrated antenna used). The Power of the carrier
frequency was also measured in the OATS.

O June 2000 Page 8 APREL Project No: ITRB IX-250 ARDIS-3546
Thisreport shall not be reproduced, except in full, without the express written approval of APREL Laboratories
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Figure 1.a Test set up for the Fied Strength of Spurious Radiation Measurement in OATS
(Not to scale)
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Fig. 1.b APREL’S OATS (Open Area Test Site)

OJune 2000 Page 9 APREL Project No: ITRB 1X-250 ARDIS-3546
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The equipment under test was placed on a turntable postioned 3 meters away from the
cdibrated receiving antenna, which in turn was connected to the spectrum andyzer. For
eech identified frequency, the received sgna was maximized by the pogtioning of the
turntable and the height of the antenna. The process was repested for both horizonta and
vertica polarization.

Consulting - Research . Training . Certification Testing Since 1981

Results: Passed ) SeeTables1l and 2

O June 2000 Page 10 APREL Project No: ITRB IX-250 ARDIS-3546
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories
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Table 1
Field Strength of Spurious Radiation :
Transmitter Frequency Range: 806.00 MHz — 821.00 MHz
Antenna Polarisation: Vertical
Resolution Bandwidth:
10 kHz (below 1 GHz)
100 kHz (above 1 GHz)

{ 1* barmaonic}

1612.00 33.5 336 67.1 85.4 18.3
(2" harmonic) |

2418.00 214 a7 60.1 B5.4 25.3
3" harmonic)

B15.00 1013 29.7 131.0 - -
(1" harmomic) —

1630.00 3208 33.7 66.6 854 16.8
(2™ harmonic)

2445.00 19.9 38.8 58.7 854 26.7
{3™ harmonic)

B21.00 100.4 29.7 130.1 - =
(1" harmonic) -]

1642.00 28.3 338 63.1 B5.4 22.3
{2*" harmonic)

2463.00 15.6 38.9 54.5 B5.4 30.9
(37 harmaonic) | | |

v e By e (Ao B Dite ,41?/ 25: Lo

& fune 2000 Page 11 APREL Project Mo ITRE [X-250 ARDIS-1546
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Table 2
Field Strength of Spurious Radiation
Transmitter Frequency Range: 806.00 MHz — 821.00 MHz
Antenna Polarisation: Horizontal
Resolution Bandwidth:
10 kHz {below 1 GHz)
100 kHz (above 1 GHz)

[ Frequency Measured Correction Field Criterin |  Margin
{MHz) Level Factor Strength ~ Level (dB)
(dBuV) (dB/m) (dBUV/m) | (dBuV/m)
6y “p e “rn L L

B06G, 00 89.0 29.6 118.6 < -
{1* harmonic) _ )

1612.00 15.8 33.8 49 4 B854 3G.0
{27 by P ol

2418.00 4.3 38.7 48.0 854 37.4
(1" harmonic)

#1500 B7.0 297 116.7 -
{1% harmonic) -

LTI 143 o 2 48.0 B5.4 374
(2™ harmonis) ) -

2445.00 10.2 388 450 854 36,4
13" harmonic) |

R21.00 BY.0 297 116.7 - =
T T )

1642.00 13.2 338 47.0 85.4 6.4
2™ harmaonic) | =

2463.00 T 38.9 46.6 85.4 38.8
13 harmonic)

A - i oo s
Test performed by e /{:" s Dale ,»_*'? "E* ¢, Lo

¢

C e 200 APREL Prosect bad ITRE 13250 ARDIS-1546
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APPENDIX A
List of Test Equipment

O June 2000 Page 13 APREL Project No: ITRB IX-250 ARDIS-3546
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories
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APIREL

Ligt of Equipment

Description Range Manufacturer Model # APREL Cal. Due
Asset # Date
Spectrum 9kHz-3GHz | Anritsu MS2661C 301330 Dec 10,
Andlyzer 2000
Spectrum 9kHz-30GHz | Anritsu MS2667C 301436 Nov 3,
Andyzer 2000
Biconicd Antenna | 20 MHz - 200 Eaton 94455-1 100890 Jduly 21,
MHz 2001
Log - Periodic 200 MHz -1.0 Eaton ALP-1 100761 Jduly 21,
Antenna GHz 2001
Horn Antenna 1-18GHz Aprel AA -118 100553 March 13,
2001
Anechoic 10kHz- 10 APREL Inc. — 301329 N/A
Shielded Room GHz
OATS 30MHz-1 APREL Inc. 3mé& 10m N/A N/A
GHz
Magt with the Im-4m EMCO 1051 -12 100507 N/A
Controller
Tumntablewiththe | 0° - 360° EMCO 1060 —1.241 100506 N/A
Controller
()June 2000 Page 14 APREL Project No: ITRB IX-250 ARDIS-3546
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APPENDIX B
Photographs

O June 2000 Page 15 APREL Project No: ITRB IX-250 ARDIS-3546
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I TRONIX Ardis Wireless

O June 2000 Page 16 APREL Project No: ITRB IX-250 ARDIS-3546
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Spurious Emissons set up in OATS

O June 2000 Page 17 APREL Project No: ITRB IX-250 ARDIS-3546
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Spurious Emissions set up in OATS

O June 2000 Page 18 APREL Project No: ITRB IX-250 ARDIS-3546
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Spurious Emissions set up in OATS

O June 2000 Page 19 APREL Project No: ITRB IX-250 ARDIS-3546
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories



APIREL

Consulting - Research . Training . Certification Testing Since 1981

Spurious Emissons set up in OATS
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