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 FCC CERTIFICATION TEST REPORT 
 
 for 
 
  
 
 FCC ID: PP9P2000CDPD  
 
 

1.0 Introduction 
 
This report has been prepared on behalf of Descartes to support the attached Application for Equipment 
Authorization.  The test and application are submitted for a portable Electronic Fund Transfer (EFT)/ P.O.S. 
Terminal containing an internal CDPD Modem Module Transmitter under Part 22 of the FCC Rules and 
Regulations.  The Equipment Under Test was the P2000CDPD. 
 
The transmitter module (CDPD Modem) has already been authorized by Novatel Wireless Technologies Ltd. under 
FCC ID: NBZNRM-6832.  Descartes Corp. is integrating the module into the P2000 CDPD terminal to which they 
are obtaining FCC Certification under the FCC ID: PP9P2000CDPD.  The approved CDPD module has not been 
changed or modified.   
 
The complete FCC Certification Test Report for the approved CDPD module (FCC ID: NBZNRM-6832) has been 
included as Appendix B of this test report.  The Desacartes Corp. P2000 CDPD has also been evaluated for RF 
Exposure in accordance with FCC Rule Part 2.1093, ET Docket 96-326 Rules for mobile and portable devices. The 
SAR report has been included in the submission for the certification.  
 
The AC power line conducted emissions measurements reported herein were performed according to the 1992 version 
of ANSI C63.4.  The measurement equipment conforms to ANSI C63.2 Specifications for Electromagnetic Noise and 
Field Strength Instrumentation. Calibration checks are made periodically to verify proper performance of the 
measuring instrumentation. 
 
The AC power line conducted emissions measurements were performed at Washington Laboratories, Ltd. test center 
in Gaithersburg, MD.  Site description and site attenuation data have been placed on file with the FCC's Sampling 
and Measurements Branch at the FCC laboratory in Columbia, MD.  Washington Laboratories, Ltd. has been 
accepted by the FCC and approved by NIST NVLAP (NVLAP Lab Code:  200066-0) as an independent FCC test 
laboratory. 
 
All results reported herein relate only to the equipment tested.  The measurement uncertainty of the data contained 
herein is ±2.3 dB.  Refer to Appendix A for Statement of Measurement Uncertainty. This report shall not be used to 
claim product endorsement by NVLAP or any agency of the US Government. 

1.1 Summary 
 
The Descartes Corporation P2000CDPD complies with the requirements for a CDPD radio under Part 22, Subpart H 
of the FCC Rules and Regulations. 

2.0 Description of Equipment Under Test (EUT) 
 
The Descartes Corporation P2000CDPD (EUT) is a battery powered handheld wireless credit card point of sale 
terminal that contains a CDPD Modem Card.  The EUT contains a 17 key keypad, magnetic card reader, 
removable/re-chargeable battery pack, and a printer.  A RangeStar, P/N: 100800 antenna has been incorporated in 
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the ARTEMA US Mobile. A specification sheet on the RangeStar antenna is included in Appendix C.  The following 
are the specifications of the ARTEMA US Mobile transmitter: 
 
 Tx Frequency Range: 824 MHz to 849 MHz 
 Maximum RF Output: 0.827 Watts (ERP) 

3.0 Test Configuration 
 
To complete the test configuration required by the FCC, the EUT was configured by connecting a RJ11 to DB9 cable 
from the EUT cradle to the support PC.  In Windows, HyperTerminal was executed to communicate to the EUT thru 
the cradle to the handheld wireless modem.  This communication was established for set up/configuring purposes. All 
testing was performed at 115VAC using a CDK-N Model: 4530040A transformer to power the EUT. 
 
Following is a list of the I/O ports available and cables attached to them during testing.  
 
I/O Ports     I/O Cables 
RJ11 Com1 (on cradle)    unshielded, 5m connected from RJ11/DB9 from EUT to PC 
RJ11 Com2 (on cradle)    unshielded, 1 meter terminated 
RJ11 Line (on cradle)    unshielded, 1 meter terminated 
¼” DC input port (on cradle)   unshielded cable from AC Adapter 
 

3.1 Conducted Emissions Testing 
 
The EUT was placed on an 80 cm high 1 x 1.5 m non-conductive table above a ground plane.  Power to the CPU was 
provided through a Solar Corporation 50 Ω/50 µH Line Impedance Stabilization Network bonded to a 3 x 2 meter 
ground plane.  The LISN has its AC input supplied from a filtered AC power source.  Power was supplied to the 
peripherals through a second LISN.  The peripherals were placed on the table in accordance with ANSI C63.4-1992. 
 Power and data cables were moved about to obtain maximum emissions. 
 
The 50 Ω output of the LISN was connected to the input of the spectrum analyzer and the emissions in the frequency 
range of 450 kHz to 30 MHz were measured.  The detector function was set to quasi-peak or peak, as appropriate, 
and the resolution bandwidth during testing was at least 9 kHz, with all post-detector filtering no less than 10 times 
the resolution bandwidth. 
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Table 1: FCC 15.231 Conducted Emissions Data 
 
CLIENT: Descartes 
MODEL NO: P2000CDPD 
DATE: 1 Feb 01 
BY: Chad M. Beattie  
JOB #: 6315 
     

LINE 1 - NEUTRAL 
        

Frequency Voltage Voltage FCC Margin 
 (Peak)   Limit   

MHz dBuV uV uV dB 

          
0.54  30.1  32.0  250  -17.9  
6.09  33.5  47.3  250  -14.5  
12.18  33.3  46.2  250  -14.7  
20.31  40.3  103.5  250  -7.7  
24.39  44.5  167.9  250  -3.5  
28.46  44.2  162.2  250  -3.8  

        
LINE 2 - PHASE 

        

Frequency Voltage Voltage FCC Margin 
 (Peak)   Limit   

MHz dBuV uV uV dB 

          
0.51  29.7  30.5  250  -18.3  
6.09  34.9  55.6  250  -13.1  
12.18  37.1  71.6  250  -10.9  
20.37  36.0  63.1  250  -12.0  
24.39  44.8  173.8  250  -3.2  
28.46  44.0  158.5  250  -4.0  
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Table 2: System Under Test 
 

FCC ID: PP9P2000CDPD 
 

 _________________________________________________________ 
 
 
EUT:   Descartes Corporation; M/N: P2000 CDPD; S/N: 981108107773 (base cradle) 
   
Support Equipment: 
 
PC:  Gateway 2k Tower; M/N N/A: S/N: 0007784578; FCC ID: HWYG6V200T 
 
Monitor: RIC; M/N: X-555, S/N: CVR9990323938; FCC ID: HSUTRLX-555 
 
Keyboard: Hewlett Packard; M/N: KB-9970, S/N: 9H02203278B 
 
Printer:  Hewlett Packard; M/N 2225C+; S/N: 2717S40327; FCC ID: DSI6XU2225 
 
Mouse:  Microsoft, M/N: 2.0A, S/N: 07053616, FCC ID: C3K5MP1 
 
 
 Table 3: Interface Cables Used 
 
Non-shielded I/O cables were used throughout the system under test. 
 
The EUT was powered via a non-shielded AC power cord. 
 
 
 
 
 Table 4: Measurement Equipment Used 
 
 
The following equipment is used to perform measurements: 
 
Hewlett-Packard Spectrum Analyzer:  HP8564E 
Hewlett-Packard Spectrum Analyzer:  HP8568B 
Hewlett-Packard Spectrum Analyzer:  HP8593A 
Hewlett-Packard Quasi-Peak Adapter:  HP85650A 
Hewlett-Packard Preselector:  HP85685A 
Hewlett-Packard Preamplifier:  HP8449B 
Antenna Research Associates, Inc. Biconical Log Periodic Antenna: LPB-2520 (Site 1) 
Antenna Research Associates, Inc. Horn Antenna:  DRG-118/A 
Solar 50 Ω/50 µH Line Impedance Stabilization Network: 8012-50-R-24-BNC 
Solar 50 Ω/50 µH Line Impedance Stabilization Network: 8028-50-TS-24-BNC 
Washington Laboratories Portable Antenna Mast (Site 1) 
Washington Laboratories Motorized Turntable (Site 1) 
RG-214 semi-rigid coaxial cable 
RG-223 double-shielded coaxial cable 
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Appendix A 
 

Statement of Measurement Uncertainty 
 
For the purposes of the measurements performed by Washington Laboratories, the measurement uncertainty is ±2.3 
dB. This has been calculated for a worst-case situation (radiated emissions measurements performed on an open area 
test site). 
 
The following measurement uncertainty calculation is provided: 
 

Total Uncertainty = (A2 + B2 + C2)1/2/(n-1) 
 
where: 
 
A = Antenna calibration uncertainty, in dB = 2 dB 

B = Spectrum Analyzer uncertainty, in dB = 1 dB 

C = Site uncertainty, in dB = 4 dB 

n = number of factors in uncertainty calculation = 3 

 
Thus, Total Uncertainty = 0.5 (22 + 12 + 42)1/2 = ±2.3 dB. 
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Appendix B 
 
 

Novatel Certification Test Report for the CDPD Modem Module 
FCC ID: NBZNRM-6832 


































































