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ENG NEERI NG TEST REPORT NO 21463
ADM NI STRATI VE DATA AND SUMVARY OF TESTS
DESCRI PTION OF TEST ITEM Intelligent Transceiver Unit Transmtter

MODEL NO DHF- 2000 SERI AL NO DHF-000117
DHF- 000122

MANUFACTURER: Terion, Inc.

APPLI| CABLE SPECI FI CATI ONS: FCC "Code of Federal Regul ations"
Title 47, Part 2 and FCC Docunent
DA 97-1451, Appendi x B

QUANTI TY OF | TEMS TESTED: Two (2)

TEST PERFORMED BY: ELI TE ELECTRONI C ENG NEERI NG | NCORPORATED
1516 Centre Grcle
Downers Grove, Illinois 60515

DATE RECEI VED: February 2, 1999
DATES TESTED: February 2 through 12, 1999

PERSONNEL ( OPERATORS, OBSERVERS, AND CO- CRDI NATORS) :
CUSTOVER: Al an Watts & Leon Venton, Terion, |nc.
ELITE ELECTRONIC C. E. Herhold, H Herhold

ELITE JOB NO.: 27433

ABSTRACT: The Intelligent Transceiver Unit (ITU transmtter does
neet the RF power output, the occupied bandw dth, the
antenna conducted enmissions and the frequency stability
requirenents of the FCC "Code of Federal Regulations”,
Title 47, Part 2 and FCC Docunent DA 97-1451, Appendi x B.
See test results and data pages for nore details.

TH S REPORT SHALL NOT BE REPRCDUCED, EXCEPT IN FULL, W THOUT THE
WRI TTEN APPROVAL OF ELI TE ELECTRONI C ENG NEERI NG | NCORPORATED.
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ENG NEERI NG TEST REPCORT NO. 21463
ELECTROVAGNETI C | NTERFERENCE TESTS ON
AN | NTELLI GENT TRANSCEI VER UNI T TRANSM TTER
MCDEL NO.  DHF- 2000

1.0 | NTRODUCTI ON:

1.1 DESCRIPTION OF TEST ITEM This report presents the results
of a series of radio interference neasurenents which were perforned
on an Intelligent Transceiver Unit Transmtter, Mdel No. DHF-2000,
(hereinafter referred to as the test iten). The tests were perforned
for Terion, Inc. of Ml bourne, Florida.

The test itemis a transceiver that has been designed for use
by the trucking industry. The HF (H gh Frequency) Transmtter 1is
designed to transmt on discrete frequencies from3MHz to 25MHz. The
test item interprets an incomng nessage that is contained in the
RDS subcarrier of a local FM radio station. Once it receives and
decodes the nessage, it transmts the nessage to Terion, Inc. via
its HF Transmtter.

The test item has an external TNC type antenna port. In
addition to the TNC port, the test item had three additional ports:
a DC power input port, an I/O (input/output) conputer/data term nal
data port and a GPS (d obal Positioning Satellite) port for the GPS

ant enna.

1.2 PURPCSE: The test series was perfornmed to determne if the
test item neets the type acceptance test requirenments of the FCC
"Code of Federal Regulations"” Title 47, Part 2 and FCC Docunent DA
97-1451, Appendi x B.
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ENG NEERI NG TEST REPORT NO 21463
1.3 DEVI ATIONS, ADDI TIONS AND EXCLUSIONS: There were no
deviations, additions to, or exclusions from the test specification
during this test series.
1.4 APPLI CABLE DOCUMENTS: The follow ng docunents of the exact
i ssue designated form part of this docunment to the extent specified
her ei n:

- Feder al Communi cati ons Comm ssi on "Code of Feder al
Regul ations", Title 47, Part 2, dated 1 Cctober 1997

- Feder al Conmuni cat i ons Conmi ssi on " Equi pnent Type
Accept ance Requirenents”, Docunment DA 97-1451, Appendi x B

1.5 SUBCONTRACTOR | DENTIFICATION:. This series of tests was
performed by Elite Electronic Engineering Incorporated personnel
assigned to Elite's test facility in Cocoa Beach, Florida. The Cocoa
Beach | aboratory is listed with the FCC under the nane of its parent
organi zati on: CEMEC, Inc.

1.6 LABORATORY CONDI TIONS: The tenperature at the time of the
test was 80°F and the relative humdity was 72%

2.0 TEST | TEM SETUP _AND OPERATI ON

For all tests, the test item was placed on a 0.8 neter high
non- conducti ve turntable.

2.1 POAER INPUT: The test item was connected to a Lanbda DC
power supply via its 15ft. long unshiel ded power |eads. The Lanbda
power supply provided the test itemw th 12VDC power.

2.2 CROUNDING The test item was not grounded at any point
during the tests.

2.3 PERI PHERAL EQUI PMENT: The followi ng peripheral equipnent

was submtted with the test item
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COWUTER Toshi ba Satellite Pro 440 CDT/1.4 System Unit,
M N PR1241U XCD, S/ N 87185363-3

DATA TERM NAL: Omidata, M N T700-101 Rev. A, S/ N 00700117
ANTENNA MATCHI NG NETWORK: Teri on antenna mat ch/ att enuat or (AM A)

2.4 | NTERCONNECT CABLES: The follow ng interconnect cables

were submtted with the test item

ANTENNA CONNECT] ON' CABLE:
A 7 foot long TNC to SO 239 type cable, used to connect the test
itemto the Shakespeare HF/ FM Dual Band Magnetic Mount Antenna.

GPS CABLE:

A 15 foot long TNC type cable. One end was internally wired to the
GPS antenna nodule. Used to connect the GPS antenna to the test
item

| NPUT/ QUTPUT DATA CABLE:
A 15 foot long DIN type cable. Used to connect the Laptop PC to the
test itemfor programmng and initializing the test item A so used
to provide data to the data termnal, which was l|eft connected
during the tests.

2.5 OPERATIONAL MODE: The test itemwas setup to transmt on
an HF frequency of 14.500MHz. The test itemwas internally nodul at ed
at the maxi numrate.

3.0 TEST EQUI PNVENT:

3.1 TEST EQU PVMENT LIST: Alist of the test equi pnment used can
be found on Table |I. Al equipnment was calibrated per the
i nstruction manual s supplied by the manufacturer.

3.2 CALI BRATI ON TRACEABI LI TY: The test equipnment is maintained
and calibrated on a regular basis. Al calibrations are traceable to
the National Institute of Standards and Technol ogy (N ST).

4.0 REQUI REMENTS, PROCEDURES AND RESULTS:
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ENG NEERI NG TEST REPORT NO 21463
4.1 RF PONER QUTPUT:

4.1.1 REQU REMENTS: In accordance to FCC Docunent DA 97-
1451, Appendi x B, the maxi num out put power that wll be authorized
for Intelligent Transceiver Unit transmtters is 15 watts.

4.1.2 PROCEDURES: The power transmitted directly into the
ant enna was mneasured by connecting the output of the test iteminto
a spectrum analyzer through the Terion antenna match/attenuator
(AMA). The neasured |loss through the AM A at 14.5MEz was 46. 3dB.
The readings were nmade with peak detection. A 10kHz bandw dth was
used, which exceeded the em ssions bandw dth of the test signal.

4.1.3 RESULTS: Data page 12 shows the results of the
out put power neasurenments. As can be seen from this data page, the
maxi mum out put power at the fundanental (14.5MHz) was -8.7dBm or
5.75 watts, which is well below the 15 watt limt.

4.2 (OCCUPI ED BANDW DTH MEASUREMENTS:

4.2.1 REQU REMENTS: In accordance with FCC Docunent DA
97-1451, Appendix B, the authorized bandwi dth of the Intelligent
Transceiver Unit transmtter is 3.0 kHz. The power of em ssions
outside of the authorized bandwi dth nust be attenuated below the
power of the wunnodulated carrier wave in accordance wth the
fol |l owi ng schedul e:

(1) On any frequency renoved fromthe carrier frequency by 50%
up to 150% of the authorized bandw dth, at |east 25dB.

(2) On any frequency renoved from the carrier frequency by
150% up to 250% of the authorized bandwi dth, at |[east
35dB.

(3) On any frequency renoved from the carrier frequency by
250% or nore of the authorized bandw dth, at |east 43dB.
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4.2.2 PROCEDURES: The neasurenent equi pnent was connected
to the test items antenna port through the Terion antenna mnatch
network (AMA). The unit was set to transmt continuously. The test
item signal was nodulated at the maxinmum |evel available. The
measur enent bandw dth was set to 30 Hz (1% of authorized bandw dth
of 3kHz). The em ssions near the fundanental frequency were plotted.

4.2.3 RESULTS: The plot of the emissions near the
fundanental frequency are presented on data page 13. As can be seen
from this data page, the transmtter net the occupied bandw dth
requi renents.

4.3 ANTENNA CONDUCTED EM SSI ONS

4.3.1 REQU REMENTS: This test determ nes whether the test

i tem produces excessive spurious em ssions at the antenna term nal s.

In accordance wth FCC Docunent DA 97-1451, Appendix B,
em ssions on any frequency renoved from the carrier frequency by
250% or nore of the authorized bandw dth, shall be at |east 43dB
bel ow t he power of the unnodul ated carrier wave. The peak power of
the em ssions shall be neasured at the antenna termnal from 30Miz
up to the 10th harnonic of the fundanmental frequency.

4.3.2 PROCEDURES:

This test wIll nmeasure spurious emssions at the antenna
term nal s.

(a) The test item was connected to the spectrum analyzer
through the Terion antenna match/attenuator (AMA).

(b) The frequency span was adjusted to cover 1 ME up to 30

MHz. The em ssion |evels over this frequency range were neasured and
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recor ded.

(c) Next, the em ssions over the frequency range from 30 Mz
up to 200 Mz were neasured and recorded. This range covers up
t hrough the 10t h harnoni c.

4.3.3 RESULTS: The plots of the antenna conducted out put
measurenents are presented on data pages 14 and 15.

As can be seen from the data, the test item did not produce
spurious emssions in excess of 43 dB below unnodul ated carrier
| evel with the nom nal output power of 5.75 watts.

4.4 FREQUENCY STABILITY:

4.4.1 REQU REMENTS: I n accordance with FCC Docunent DA 97-
1451, Appendix B, Paragraph 95.629(b), an Intelligent Transceiver
Unit transmtter nust be maintained within a frequency stability of
+10 parts per mllion (ppm) over the tenperature range of -20 to +70
degrees C

4.4.2 PROCEDURES: Two separate procedures were perforned
for each of the two tests which are as foll ows:

(a) Frequency Stability vs. Tenperature

(1) The test item was placed in a Thernotron tenperature
chanber. The test itemwas powered up.

(2) The neasurenent equipnent was set to nonitor the
transmtted frequency.

(3) The anbient room tenperature was recorded and a
reference frequency was recorded.

(4) The tenperature was varied from -30 to +70 degrees

centigrade in 10 degree increnments. The test item was
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allowed to soak from30 to 45 mnutes at each tenperature.

(5) After this tine period, the transmt frequency was

recor ded.

4.4.3 RESULTS: The results of the frequency stability
tests can be found on data pages 116. As can be seen from the data,
the frequency is within the +10 ppm (+168Hz) tol erance.

5.0 CONCLUSI ON:

It was found that the Terion, Inc. Intelligent Transceiver Unit
(ITY transmtter, Mdel No. DHF-2000, does neet the RF Power, the
occupied bandwidth, the antenna conducted emssions and the
frequency stability requirements of the FCC "Code of Federa
Regul ations", Title 47, Part 2 and FCC Docunent DA 97-1451
Appendi x B.

6.0 CERTI FI CATI O\

Elite Electronic Engineering Incorporated certifies that the
information contained in this report was obtained under conditions
whi ch neet or exceed those specified in the test specification.

The data presented in this test report pertains only to the
test item at the test date as operated by Terion, Inc. personnel.
Any electrical or mnmechanical nodification nmade to the test item
subsequent to the specified test date will serve to invalidate the
data and void this certification

7. 0 ENDORSEMENT DI SCLAI MER

This report nust not be used to claim product endorsenent by

NVLAP or any agency of the US Governnent.
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TABLE | - EQUI PVMENT LI ST

Eq ID Equipment Description Manufacturer Model No. Serial No. Frequency Range Cal Date Cal Inv Due Date
Equipment Type: COMPUTERS
EBAZ__EBQEG%EQ_:_E[ ______ HEWLETT PACKARD 9836 2440A09718 - N/A
Equipment Type: CONTROLLERS
E;Ea__%éM;EQA%GRE RECORDER HONEYWELL DR450T 891174541400 -87 TO +190 C 12/30/98 6 06/30/99
Equipment Type: METERS
ﬁEEB__&IEQBWRQE FREQ. COUNTER HEWLETT PACKARD 5343A 2133A00591 10HZ-26GHZ 06/01/98 12 06/01/99
Equipment Type: PRINTERS/PLOTTERS
ﬁ[ii__ﬁﬂé??éﬁ_:_ﬁﬂ _______________ HEWLETT PACKARD 7550A 2631A53539 - N/A
Equipment Type: RECEIVERS
ﬁREé__éﬁéé?ﬁﬁM_RNR[§£E§_: FL HEWLETT PACKARD 8566A 2209A01339 100HZ-22GHZ 09/04/98 12 09/04/99

170: Initial Only N/A: Not Applicable
Note 1: For the purpose of this test, the equipment

was calibrated over the specified frequency

range, pulse rate, or modulation prior to the

test or monitored by a calibrated instrument.
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DATA SHEET
MANUFACTURER : Terion, Inc.
TEST | TEM : Intelligent transceiver Unit Transmtter
MODEL : DHF- 2000
SERI AL NUMBER . DHF- 000117
TEST PERFORMED . FCC Docunent DA 97-1451, Appendi x B
Frequency Stability
DATE TESTED . February 15, 1999

TEST SPECI FI CATION : Tol erance of 10 ppm (+168Hz)

Tenperat ure

Degr ees Frequency Dur ati on Change Limt
Centi gr ade VHz M nut es Hz Hz
24 16. 799991 --- Ref . ---
-30 16. 800027 30 36 +168
-20 16. 800026 30 35 +168
-10 16. 800015 30 24 +168
0 16. 800006 30 15 +168
10 16. 799996 30 5 +168
20 16. 799993 30 2 +168
30 16. 799988 30 -3 +168
40 16. 799986 30 -5 +168
50 16. 799986 30 -5 +168
60 16. 799986 30 -5 +168
70 16. 799986 30 -5 +168
Checked By:
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