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FCCID: 02SNURIT3010RT
Applicant: Lipman USA Inc.
Equipment:  Wireless POS EDC Terminal

Model: Nurit 3010 with a RIM R902-M-2-0 modem and a TNC Carrant Antenna
Standard: FCC 96 —326, Guidelines for Evaluating the Environmental Effects of Radio-
Freguency Radiation

ENGINEERING SUMMARY

This report contains the results of the engineering evaluation performed on a Lipman Nurit
3010 EDC point of sale terminal which incorporates a RIM Mobitex R902M-2-0 modem.
The measurements were carried out in accordance with FCC 96-326. The wireless desktop
device was evaluated for its maximum power level (ERP 2.239 W). The duty factor of the
radio modem isintrinsically restricted to 25% (See Appendix E).

The wireless desktop device was tested at low, middle and high channels for the left, right,
and keyboard up sides, with the antenna at the 0, 90, and 180 degree positions. The
maximum 10g SAR (0.56 W/kg) was found to coincide with the peak performance RF output
power of channel 0720 (middle, 899 MHZz) for the left side of the device, with the antennain
the 90 degree position. (The hot spot islocated on the antenna). At a separation distance of O
cm from the antenna of the device, the maximum 1g SAR is 0.99 W/kg. Test data and graphs
are presented in this report.

Based on the test results and on how the device will be marketed and used, it is certified that
the product meets the requirements as set forth in the above specifications, for uncontrolled
RF exposure environment.

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

Page 2 of 17 Proj
51 Spectrum Way

Nepean, Ontario, K2R 1E6

Tel. (613) 820-2730
Fax (613) 820 4161
e-mail: info@aprel.com

© APREL 2000 :
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories.



AREL

© CONSULTING ¢ RESEARCH e TRAINING e CERTIFICATION TESTING SINCE 1981
TABLE OF CONTENTS
1 100 8 Tox 1 o o SR RSSS 4
2 APPIICaADIE DOCUMENLS ...ttt st re e sneenre s 4
3 Device UNnder INVESHIatiON.........ccveiieieeieeie e see et e e seeneenns 4
4 TESE EQUIPIMENT ...ttt sttt et esreenae e e snee b 5
5 L= 1Y, =1 00 To (o] o |V 2SS 5
5. TESE RESUITS. ...t sttt a e b et esr e e te e e sneenbe s 6
5.1, Transmitter CharaCteriStiCS......uuouiiierierieiiereeie e ee e e e e e ee e ens 6
5.2. SAR MEBSUMEIMENTS .......eiiiieiiieeiee sttt e et e et e s e et e saeeebeeemseesae e saseenbeesaseenseesnneenns 7
6. USEr’ SHANA EXPOSUNE......cveeueeeieeieeie e sieesaeeeesteesteeseesseeaesseesseesesseesseeseessesseensesnessnes 8
7. BYSIANAEr EXPOSUIE......c..eiieiieiiieiteeie sttt ee sttt st sbeete st sbeese e e sneenbeeneesnis 9
8. CONCIUSIONS ...ttt te e st e et esbeestesseesseesseeneesseensenreenneennenneensens 10
APPENDIX A. Measurement Setup, Tissue Properties and SAR Graphs.........c.ccoceveeenee. 11
APPENDIX B. Uncertainty BUAQEL...........ccceiiiieiieiseere e 13
APPENDIX C. Validation Scan on aFlat Phantom ..o 14
APPENDIX D. Probe Calibration...........ccccueieiieiiee e s sns 15

APPENDIX E. Duty Factor Limiting Algorithm for the OEM Radio Module R902M-2-O. 16

TABLESAND FIGURES

Table 1. Sampled Conducted RF POWET .........cccocieiieiecie et 6
Table 2. SAR MEASUIEIMENTS ..ottt sb et sbe s seesbeebesneesee e e e 8
LU= S (1 o U 11
Table 3. Dielectric Properties of the Simulated muscle Tissue at 899 MHz......................... 11
Figure 2. Surface Plot of the Area Scan 2.5mm Above Phantom Surface............ccccceevveneee. 12
Figure 3. Contour Plot of the Area Scan 2.5mm Above Phantom Surface...........cccoceveneee. 12
Table 4. Uncertainty BUAQEL..........coceeiieie ettt st nne 13
Figure 4. Contour Plot of the Reference Area Scan 2.5mm Above Phantom............ccc....... 14
Figure 5. Surface Plot of the Reference Area Scan 2.5mm Above Phantom ......................... 14
Page 30f 17 Proj

Tel. (613) 820-2730
Fax (613) 820 4161
e-mail: info@aprel.com

51 Spectrum Way
Nepean, Ontario, K2R 1E6

© APREL 2000 :
This report shall not be reproduced, except in full, without the express written approval of APREL Laboratories.



© CONSULTING © RESEARCH e TRAINING e CERTIFICATION TESTING SINCE 1981

APREL

1. INTRODUCTION

Tests were conducted to determine the Specific Absorption Rate (SAR) of a sample of
aLipman Nurit 3010 EDC point of sale terminal which incorporates aRIM Mobitex
R902M-2-0 modem. These tests were conducted at APREL Laboratories’ facility
located at 51 Spectrum Way, Nepean, Ontario, Canada. A view of the SAR
measurement setup can be seen in Appendix A Figure 1. This report describes the
results obtained.

2. APPLICABLE DOCUMENTS

The following documents are applicable to the work performed:

1) FCC 96-326, Guidelines for Evaluating the Environmental Effects of Radio-
Frequency Radiation

2) ANSI/IEEE C95.1-1999, |EEE Standard for Safety Levels with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

3) ANSI/IEEE C95.3-1992, |IEEE Recommended Practice for the Measurement of
Potentially Hazardous Electromagnetic Fields — RF and Microwave.

4) OET Bulletin 65 (Edition 97-01) Supplement C (Edition 97-01), “Evaluating
Compliance with FCC Guidelines for Human Exposure to Radio Frequency
Electromagnetic Fields’.

3. DEVICE UNDER INVESTIGATION

Lipman Nurit 3010 EDC point of sale, s/n 86U10-5913442, which incorporates a
RIM Mobitex R902M-2-0 modem received on 28 November, 2000.

The Lipman Nurit 3010 EDC point of sale will be called DUI (Device Under
Investigation) in the following.

The DUI isintended to be used as a desktop device which operates in the frequency
band of 896 MHz - 901 MHz. The antenna of the DUI is omnidirectional witha TNC
connector. The DUI nominally transmitted with a 25% duty factor. See the
manufacturer’ s submission documentation for drawings and more design details.
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4. TEST EQUIPMENT

APREL Triangular Dosimetric Probe Model E-009, §/n 115, Asset # 301420
CRS Robotics A255 articulated robot arm, /n RA2750, Asset # 301335
CRS Robotics C500 robotic system controller, s/n RC584, Asset # 301334
APREL F-2, flat manikin, s/n 002

Tissue Recipe and Calibration Requirements, APREL procedure SSI/DRB-TP-
D01-033

HP 438A power meter, s/n 2502A 01684, Asset # 301417

HP 8482A power sensor, §/n 2652A1512B, Asset # 301418

5. TEST METHODOLOGY

1. Thetest methodology utilised in the certification of the DUI complies with the
requirements of FCC 96-326 and ANSI/IEEE C95.3-1992.

2. TE\e E-field is measured with a small isotropic probe (output voltage proportional to
E°).

3. The probeis moved precisely from one point to the next using the robot (10 mm
increments for wide area scanning, 5 mm increments for zoom scanning, and 2.5 mm
increments for the final depth profile measurement).

4. The probe travelsin the homogeneous liquid simulating human tissue. Appendix A
contains information about the properties of the simulated tissue used for these
measurements.

5. Theliquid is contained in a manikin simulating a portion of the human body.
6. The DUI is positioned with the surface under investigation against the phantom.
7. All tests were performed with the highest power available from the sample DUI under

transmit conditions.
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More detailed descriptions of the test method is given in Section 6 when appropriate.

5. TEST RESULTS

5.1. TRANSMITTER CHARACTERISTICS

The battery-powered DUI will consume energy from its batteries, which may
affect the DUI’ s transmission characteristics. In order to gage this effect the
output of the transmitter is sampled before and after each SAR run. In the case of
this DUI, the conducted power was sampled. The following table shows the
conducted RF power sampled before and after each of the eight sets of data used
for the worst case SAR in this report.

Scan Power Readings (dBm) D Battery #

Type | Height (mm) Before After (dB)

Area 25 -1.68 -1.68 0 3
Area 12.5 3.08 3.08 0 1
Zoom 25 3.08 3.08 0 2
Zoom 7.5 3.08 3.08 0 1
Zoom 125 3.08 3.08 0 3
Zoom 175 3.08 3.08 0 4
Zoom 22.5 3.08 3.08 0 2
Depth 25-225 3.08 3.08 0 4

Table 1. Sampled Conducted RF Power
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SAR MEASUREMENTS

1)

2)

3)

4)
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RF exposure is expressed as a Specific Absorption Rate (SAR). SARis
calculated from the E-field, measured in agrid of test points as shown in
Appendix A Figure 1. SAR is expressed as RF power per kilogram of mass,
averaged in 10 grams of tissue for the extremities and 1 gram of tissue
elsewhere.

The DUI was put into test mode for the SAR measurements via communications
software supplied by the radio manufacturer running on a PC to control the
channel and maximum operating power (ERP 2.239 W). The duty factor was
25% .

Figure 3 in Appendix A shows a contour plot of the SAR measurements for the
DUI (channel 0720, middle, 899 MHz, left side, antenna extended at 90 degrees).
It also shows an overlay of the DUI’ s outlines, superimposed onto the contour
plot. The presented values were taken 2.5mm into the simulated tissue from the
flat phantom's solid inner surface. Figures 1 and 2 show the flat phantom used in
the measurements. For the left side measurements, the antenna of the DUI was
aligned with x=10 and the bottom edge of the DUI, with y=20.

A different presentation of the same datais shown in Appendix A Figure 3. This
isasurface plot, where the measured SAR values provide the vertical dimension,
which isuseful asavisualisation aid.

Wide area scans were performed for the low, middle and high channels on the
left, right, and keyboard up sides of the DUI, with the antenna at the 0, 90, and
180 degree position (See Figure 1 in Appendix A). The DUI was operating at
maximum output power (2W / 33dBm) and 25% duty factor. The peak single
point SAR for the scans were:
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Antenna Channdl Peak

TYPE OF DUI side Antenna distanceto L/M/H # Freq L ocal

EXPOSURE Position in phantom (MH2) | SAR
Degrees (mm) (W/kg)

Hand\Bystander Left side 90 0 High 0880 901 0.80

L eft side 90 0 Middle | 0720 899 0.99

Left side 90 0 low 0480 896 0.78

Left side 0 0 High 0880 901 0.52

Left side 180 0 High 0880 901 0.61

Keyboard up 0 N/A Middle | 0720 899 0.03

Right side 0 N/A Middle | 0720 899 0.03

Table 2. SAR M easurements

6. USER'SHAND EXPOSURE

All subsequent testing for user’s hand exposure was performed on channel 0720
(middle, 899 MHZz), with the left side of the DUI facing up against the bottom of
the phantom and the antenna touching the phantom in the 90 degree position.
This relates to the positition and frequency found to provide the maximum
measured SAR value.

1) Channel 0720 (middle, 901 MHz) was then explored on arefined 5 mm grid in
three dimensions. The SAR value averaged over 10 grams was determined from
these measurements by averaging the 125 points (5x5x5) comprising a2 cm
cube. The maximum SAR value measured averaged over 10 grams was
determined from these measurements to be 0.30 W/kg.

2) To extrapolate the maximum SAR value averaged over 10 gramsto the inner
surface of the phantom a series of measurements were made at five (x,y) co-
ordinates within the refined grid as a function of depth, with 2.5 mm spacing.
The average exponential coefficient was determined to be (-0.13 = 0.01) / mm.
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The distance from the probe tip to the inner surface of the phantom for the lowest
point is 2.5 mm. The distance from the probe tip to the tip of the measuring
dipole within the APREL Triangular Dosimetric Probe Model E-009 is 2.3 mm.
Thetotal extrapolation distance is 4.8 mm, the sum of these two.

® TRAINING o CERTIFICATION TESTING SINCE 1981

Applying the exponential coefficient over the 4.8 mm to the maximum SAR
value averaged over 10 grams that was determined previously, we obtain the
maximum SAR value at the surface averaged over 10 grams, 0.56 W/kg.

7. BYSTANDER EXPOSURE

1) Channel 0720 (middle, 899 MHZz) was aso explored on arefined 5 mm grid in

2)

3)

Page 9 of 17

three dimensions. The SAR value averaged over 1 gram was determined from
these measurements by averaging the 27 points (3x3x3) comprising a 1 cm cube.
The maximum SAR value measured averaged over 1 gram was determined from
these measurements to be 0.52 W/kg.

To extrapolate the maximum SAR value averaged over 1 gram to the inner
surface of the phantom a series of measurements were made at five (x,y) co-
ordinates within the refined grid as a function of depth, with 2.5 mm spacing.
The average exponential coefficient was determined to be (-0.13 = 0.01) / mm.

The distance from the probe tip to the inner surface of the phantom for the lowest
point is 2.5 mm. The distance from the probe tip to the tip of the measuring
dipole within the APREL Triangular Dosimetric Probe Model E-009 is 2.3 mm.
Thetotal extrapolation distance is 4.8 mm, the sum of these two.

Applying the exponential coefficient over the 4.8 mm to the maximum SAR

value averaged over 1 gram that was determined previously, we obtain the
maximum SAR value at the surface averaged over 1 gram, 0.99 W/kg.
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8. CONCLUSIONS

The maximum Specific Absorption Rate (SAR) averaged over 10 grams, determined at
899 MHz (middle channel, 0720, left side, 2W / 33dBm) of the Lipman Nurit 3010
EDC point of sale terminal, which incorporates a RIM Mobitex RO0ZM-2-0 modem is
0.56 Wikg. The overall margin of uncertainty for this measurement is +24.3 %
(Appendix B). The SAR limit given in the FCC 96-326 Safety Guideline is 4 Wikg for
uncontrolled hand exposure for the general population. This SAR limit reduced by the
measurement uncertainty (4.0 - 24 3%) i3 3.03 W/kg.

For a bystander or user exposing a part of the body other than the extremities, at a
separation distance of 0 ¢cm from the device, the maximum Specific Absorption Rate
(SAR) averaged over 1 g is 0.99 W/kg. The SAR limit given in the FCC 96-326 Safety
Guideline is 1.6 W/kg for uncontrolled partial body exposure of the general population,
This SAR limit reduced by the measurement uncertainty (1.6 - 24.3%)1s 1.21 Wikg.

Considering the above, this unit as tested, and as it will be marketed and used, is found
to be compliant with the FCC 96-326 requirement.

Tested by ,ézu____él__ Date JAv 27 200

Pr B
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APPENDIX A. Measurement Setup, Tissue Propertiesand SAR Graphs

Figure 1. Setup
Simulated muscle Tissue Material and Calibration Technique

The mixture used was based on that presented SSI/DRB-TP-D01-033, “Tissue Recipe
and Calibration Requirements’. The density used to determine SAR from the
measurements was the recommended 1040 kg/m?® found in Appendix C of Supplement
C to OET Bulletin 65, Edition 97-01).

Dielectric parameters of the smulated tissue material were determined using a Hewlett
Packard 8510 Network Analyser, a Hewlett Packard 809B Slotted Line Carriage, and
an APREL SLP-001 Slotted Line Probe.

APREL | OET 65 Supplement | D (%) (OET)
Dielectric constant, e 51.6 55.96 -7.8%
Conductivity, s [S/m] 10.1 9.69 4.2%
Tissue Conversion Factor, g 6.7 - -

Table 3. Dielectric Properties of the Simulated muscle Tissue at 899 MHz
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H0.6-0.7
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H0.4-0.5
0J0.3-0.4
0J0.2-0.3
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Local SAR (W/kg)
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Figure 2. Surface Plot of the Area Scan 2.5mm Above Phantom Surface

Local SAR (W/kg)

y-axis (cm)

Figure 3. Contour Plot of the Area Scan 2.5mm Above Phantom Surface
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APPENDI X B. Uncertainty Budget

UnoertaintiesCartributingtotheOverdl Unoartainty

Typed Uncartainty Soadficto  Unoatainty
Rower vaidion dueto betiery condiion oU 0%
BExdrgpddionduetoanvefitd SARvsdqith - DU & SHLp 172%
Extrgpdaion dueto depth messravat SHp 65%
GadLdivity sHp 60%
Dawsty sp 26%
Tisseateoarat fador sp 70%
Vdtagemessrarat SHp 122%
Rdesstivity fador sHp 35%
243% RS
Table 4. Uncertainty Budget
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APPENDI X C. Validation Scan on a Flat Phantom
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y-axis (cm)

Figure 2. Contour Plot of the Reference Area Scan 2.5mm Above Phantom
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Figure 3. Surface Plot of the Reference Area Scan 2.5mm Above Phantom
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APPENDIX D. Probe Calibration

NCL CALIBRATION LABORATORIES

Calibration File No.: 301420

CERTIFICATE OF CALIBRATION

It is cartifiad thal the equipment identified balow has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe
Manutaciurer; APREL Laboratories/IDX Robotics Inc
Model No.: E-DO9
Sarial No.; 115

Customer; APREL
Asset Mo 301420

Calibration Procedure: SSIUDREB-TP-D01-032

Cal. Date: 9 November, 2000 Cal. Due Date: 8 November, 2001

Ramarks: Mona
J A E_-_-__,-—-"'"J
Calibrated By: it T R e o L B
51 SPECTRUM WAY Division of APREL Lab.
MEPEAN, ONTARIO TEL: (613} 820-4085
CAMADA K2R 1E6 FAX: [613]) B20-4161
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APPENDIX E. Duty Factor Limiting Algorithm for the OEM Radio
M odule R902M -2-O

The duty factor limiting algorithm for the OEM radio module R902M-2-O isa
firmware algorithm that directly inhibits the radio firmware that generates transmit
pulses. This agorithm will be permanently integrated with the radio firmware and
installed at time of manufacture in the production facility. The algorithm cannot be
modified or disabled by the user.

The radio module operates on a packet data network. The network controls the timing
of most aspects of the radio signalling protocol. The shortest transmit event over which
the mobile device has timing control is an entire uplink (transmit) transaction which is
aseries of transmit pulses. From the perspective of the mobile device thisin an
“atomic” event, i.e. the network controls the timing of the signalling within the
transaction and the transaction can not be broken into smaller independent sub-parts.

Research in Motion Ltd. has implemented and tested a duty factor limiting algorithm
for the radio module to comply with the requirement for limiting the duty factor at all
times. To limit the duty factor at all times the algorithm controls the timing of when
uplink (transmit) transactions are initiated. When an uplink (transmit) transaction
occurs the algorithm accrues the actual transmit time. The algorithm ensures that the
idle (transmitter off) timeis sufficient to ensure the duty factor is less than the limit
(25%) before the next uplink (transmit) transaction is initiated. This ensures that the
duty factor islimited to the maximum allowable over all times.
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