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Underwriters Laboratories Inc.
1285 Walt Whitman Road

Melville, New York 11747-3081
(516) 271-6200

Report of Measurements
of Electromagnetic Compatibility Testing

Test Report File No. : NC3952 Date of issue: March 22, 2000

Applicant : Nortech International

Model / Serial No. : ATR434P/0990416880, FCC ID: OW9ATR434P

Product Type : Transceiver

Power Supply : 12-24Vdc

Manufacturer : Same as Applicant

License holder : Same as Applicant

Address : 32A Wiganthorpe Road
: Pietermaritzburg 3201 South Africa,  

Test Result : !  Positive " Negative

Test Project Number : 99ME43512
References(s)

Underwriters Laboratories Inc. authorizes the above-named company to reproduce this Report
provided it is reproduced in its entirety.

Underwriters Laboratories Inc. reports apply only to the specific samples tested under stated test
conditions.  It is the manufacturer's responsibility to assure that additional production units of this
model are manufactured with identical electrical and mechanical components.   Underwriters
Laboratories Inc. shall have no liability for any deductions, inferences or generalizations drawn
by the client or others from Underwriters Laboratories Inc. issued reports.

This report is the confidential property of the client.   As a mutual protection to our clients, the
public and ourselves, extracts from the test report shall not be reproduced except in full without
our written approval.  This report shall not be used by the client to claim product endorsement by
NVLAP or any agency of the US government.
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1.0 G E N E R A L - Product Description
The Device Under Test, Model ATR434P Serial Number 0990416880 is a low power
intentional Transmitter/Receiver used to identify a vehicle as it enters a toll plaza.  This
device is base station mounted in the toll plaza.  The unit is powered by 12V dc.
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1.1  Device Configuration During Test
The Device Under Test is a stand-alone device which was placed on a wooded table and set
to transmit continuously.  A communications cable was attached to a lap top computer
which was placed outside of the test chamber.  The computer used is a Toshiba, Model
Number PRT800U.  This unit has a Declaration of Conformity on file with the FCC.

"The results contained in this report reflect the results for this particular model and serial
number.  It is the responsibility of the manufacturer to ensure that all production models
meet the intent of the requirements detailed within this report."

1.1.1 Deviations from ANSI C63.4 Standard Test Set-up

! None

" As described below:

1.2 Device Modifications Necessary for Compliance

" N/A

!        As described below:

                     Resistor R42 changed to 7.5kΩ to comply with Radiated Emissions Criteria.

Environmental conditions in the lab:

Range
Temperature: 20-25°C
Relative Humidity 30 - 60 %
Atmospheric pressure 680 - 1060 mbar
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2.0 EMISSIONS TEST REGULATIONS:

#$EN 50081-1 /1992
#    EN 50081-2 /1993
#$EN 55011 / 3.1991 "$ Group 1 #$ Group 2

"$ Class A #$ Class B

# EN 55011/1998 #     Group 1 #     Group 2
#     Class A #     Class B

#$EN 55013 / 6.1990
#    EN 55013/1997
#$EN 55014–1: 1997 #$ Household appliances and similar

#$ Portable tools
#$ Semiconductor devices

#$EN 55015 / 1993
#   EN 55020 / 1995
" EN 55022 / 4.1998 #$Class A " Class B
" EN60555-2/1987, EN60555-3/1987
" EN60601-1-2: 1993
" EN61000-3-2, 1995,  EN61000-3-3, 1995
#$VCCI "    Class 1 "      Class 2
"$FCC Part,  15, Subpart B #$Class A " Class B
!$FCC Part , 15, Subpart C Paragraph 15.231
#$FCC Part 18
#$CISPR 11 (1997)
#$CISPR 14-1(1998)
# CISPR 22
#$DENTORI
" AS3548
#   Bellcore GR-1089-CORE: Issue 2, 12/1997 with Rev. 1,  2/1999
#$(OTHER) ________________

2.1 EUT OPERATION MODE - EMISSIONS TESTS:

# Standby
# Test program (H-Pattern)
# Test program (color bar)
# Test program (customer specific)
# Practice operation
# Normal operation Mode:
! As per manufacturer’s instructions
# other
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2.1.1 Conducted Emissions Tests:

"""" Test Applicable       !!!! Test Not Applicable

2.1.2 Conducted Click Emissions Tests:

"""" Test Applicable       !!!! Test Not Applicable

2.2.1 Reserved for Future Use



File Number: NC3952 Issued: March 13, 2000
Project Number: 99ME43512
Model Number: ATR434P/0990426880,FCC ID:OW9ATR434P

Page 7 of 12
Underwriters Laboratories Inc. 1285 Walt Whitman Rd. Melville, New York 11747 USA Tel.: 631 271-6200  Fax: 631 439-6095 Rev. No 1.3

2.2.2 Radiated Emissions Test (10 Meter Semi-Anechoic Chamber):

!!!! Test Applicable       """" Test Not Applicable                         

All Data Pages located in Appendix A.

The measurement antenna distance  ! 3 " 10 meters from the EUT.

Tests were performed on the Transmitter in accordance with the limitations set forth by CFR47 FCC Part 15, Subpart B, Class
B, Paragraph 15.231 and tested in accordance with the test procedures and methodologies in ANSI C63.4:1992.

Test equipment used for final radiated emissions tests:

!!!!$$$$HP 8574A Hewlett-Packard EMI Receiver, Equipment No.: ME5A-461
                     Consisting of:

!!!!$$$$HP - 8566B Hewlett-Packard Spectrum Analyzer,
Resolution BW: 1MHz
Video BW: 1MHz

!!!!$$$$HP - 85662A Hewlett-Packard Analyzer Display
!!!!$$$$HP - 85650A Hewlett-Packard Quasi-Peak Adapter,

BW: 120kHz
!!!!$$$$HP - 85685A Hewlett-Packard Preselector

""""$$$$ R3261C Advantest Spectrum Analyzer    Equipment No.: ME5A-228
Resolution BW: 1MHz
Video BW: 1MHz
QP BW: 120kHz

""""$$$$ R3551 Advantest Pre-Selector    Equipment No.: ME5A-229

For Measurements above 1GHz: (1-5GHz)

!!!!$$$$HP - 8566B Hewlett-Packard Spectrum Analyzer, Equipment No.: ME5A-461
Resolution BW: 1MHz
Video BW: 1MHz

!!!!$$$$HP - 85662A Hewlett-Packard Analyzer Display Equipment No. ME5A-461
!!!!$$$$HP – 8449B Hewlett-Packard Pre-Amplifier Equipment No. ME5-914
Test Accessories:

"""" 3104C EMCO Biconnical Antenna Equipment No.: ME5-810
!!!! 94455-1 Ailtech Biconnical Antenna Equipment No.: ME5-439
!!!! 3146 EMCO Log Periodic Antenna Equipment No.: ME5-451
#### 3146 EMCO Log Periodic Antenna Equipment No.: ME5-811
"""" 3142 EMCO BiconiLog Antenna Equipment No.:ME5A-131
!!!! RGA-180 EMCO BiconiLog Antenna Equipment No.:ME5A-565

2.2.3 RFI Power Measurements:

"""" Test Applicable       !!!! Test Not Applicable

2.2.4 Harmonic Disturbances:
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"""" Test Applicable       !!!! Test Not Applicable
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2.3 EMISSIONS TEST RESULTS

"  Conducted Emissions

" Voltage(Section 2.1.1) " MET                   " NOT MET
" Current(Section 2.1.1) " MET                   " NOT MET
" Clicks(Section 2.1.2) " MET                   " NOT MET

! Radiated Emissions(Section 2.2.2) ! MET " NOT MET

" RFI Power(Section 2.2.3) " MET " NOT MET

" Harmonic Disturbances

" Steady State(Section 2.2.4) " MET " NOT MET
" Fluctuating(Section 2.2.4) " MET " NOT MET

The tractability of the measurements contained in this report is achieved by the use of calibrated equipment which is traceable
back to NIST.
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3.0 IMMUNITY TEST REGULATIONS:

! NOT APPLICABLE

" EN50082-1: 1992 (Date of Withdrawal: 2001 - 07 - 01)

" EN50082-1: 1997

# EN50082-2: 1995

# EN55014-2: 1997

# EN55014-2: 1998

# CISPR 14-2: 1997

# FDA - Reviewer Guide

# Bellcore GR-1089-CORE: Issue 2, 12/1997 with Rev. 1,  2/1999

# EN 60601-1-2: 1993

In accordance with:

# IEC 801-2, # IEC 1000-4-2 Electrostatic Discharge (ESD)
# IEC 801-3, # ENV50140 RF Immunity
# IEC 801-4, # IEC 1000-4-4 Electrical Fast Transient (EFT)
# IEC 801-5, # IEC 1000-4-5 Surge (Lighting)
# IEC 801-6, # ENV50141 Conducted Immunity
" IEC 801-11, "       IEC 1000-4-11 Voltage Dips and Interruptions

3.1 EUT OPERATION MODE - IMMUNITY TESTS:

# Standby
# Test program (H-Pattern)
# Test program (color bar)
# Test program (customer specific)
# Practice operation
# Normal operating Mode:
# As per manufacture’s instructions
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3.1.1 Electrostatic Discharge (ESD) Test:
"""" Test Applicable       !!!! Test Not Applicable

3.1.2 Radiated Field (RF Immunity) Test:
"""" Test Applicable       !!!! Test Not Applicable

3.1.3 Electrical Fast Transient (EFT)/Burst test:
"""" Test Applicable       !!!! Test Not Applicable

3.1.4 Voltage Surge Test:
"""" Test Applicable       !!!! Test Not Applicable

3.1.5 Conducted Immunity Test:
"""" Test Applicable       !!!! Test Not Applicable

3.1.6 Voltage Dips and Interruptions:
"""" Test Applicable       !!!! Test Not Applicable
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4.0 SUMMARY:

The equipment under test has

!  met the technical requirements as defined under section(s) ! 2.0 and " 3.0

"  not met the technical requirements as defined under section(s) " 2.0 and " 3.0.

Test Start Date: 12/1/99

Test Completion Date: 2/4/00

- UNDERWRITERS LABORATORIES, INC. -

Project Engineer Reviewer

William Wack (Ext.23057) Bob DeLisi (Ext.22452)
EMC Associate Project Engineer EMC Engineering Group Leader
International EMC & NEBS Services International EMC & NEBS Services
Conformity Assessment Services-3014AMEL Conformity Assessment Services-3014AMEL
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APPENDIX A

EMISSIONS TEST DATA

1. " Conducted Emissions " voltage "current
" Peak traces, Data Pages A___ and/through A___
" Quasi-Peak traces, Data Pages A___ and/through A___
" Average traces, Data Pages A___ and/through A___

" Discontinuous Interference (Clicks)
" No clicks exceeded the steady state quasi-peak limit
" Clicks exceeded the steady state quasi-peak limit.  The
     limit was adjusted to ______dB and no clicks exceeded the adjusted limit.
" Clicks exceeded the adjusted limit. See Data Page A___ for details.

2. ! Radiated Emissions
! Peak traces, Data Pages A1 and A4.
" Quasi-Peak traces, Data Pages A___ and/through A___
" Open Area Test Data, Data Pages A___ and/through A___.
! Discrete Peak Frequencies Data, Data Pages A2 and A5.
! Discrete Average Frequencies Data, Data Pages A3 and A6.
! Fundamental Bandwidth with Measurement Data, Data Page A7.

3. " RFI Power Measurements
" Peak traces, Data Pages A___ and/through A___
" Quasi-Peak traces, Data Pages A___ and/through A___
" Average Traces, Data Pages A___ and/through A___

4. " Harmonic Disturbances
" Steady State Harmonics, Data Pages A___ and/through A___
" Fluctuating Harmonics, Data Pages A___ and/through A___
" Changing Voltage, Data Pages A___ and/through A___
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APPENDIX B

PHOTOGRAPHS AND DIAGRAMS
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RADIATED EMISSIONS 1 – 5 GHz
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RADIATED EMISSIONS 30 – 1,000 MHz
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