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Transmitter

DRTXM3 Transmitter connect to the GPS-1 Synchronizer via a Circular
Cable, powered by 12 vdc Bench Supply.

6K00A3E

02Q-DRTXM3

TIS Low Power AM Transmitter
DRTXM3

DRTXM3-0001
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1.0

2.0

3.0

4.0

SUMMARY OF TEST REPORT

It was found that the Highway Information System DRTXM3 Transmitter, S/N: DRTXM3-0001
meets the requirements for conducted spurious emissions as specified in the FCC "Rules and
Regulations", Part 90, Private Land Mobile Services, Subpart J, Sections 90.205 to 90.210 &
90.242 for Travelers’ Information Stations, operating in the 530 kHz to 1700 kHz Frequency Band.

INTRODUCTION

On January 2, 3, & 6, 2003, a series of radio frequency interference measurements were performed
on the Highway Information System DRTXM3 Transmitters, S/N: DRTXM3-0001. The tests were
performed according to the procedures of FCC as stated in Part2 Subpart]J, Equipment
Authorization Procedures of the Code of Federal Regulations 47, by personnel of D.L.S. Electronic
Systems, Inc. who are responsible to Donald L. Sweeney, Senior EMC Engineer. Tests were
performed on the Highway Information System DRTXM3 Transmitter manufactured by Highway
Information Systems, Inc

OBJECT

The purpose of this series of tests was to verify whether the transmitter meets the requirements for
conducted spurious emissions as specified in Part 90.242 of the FCC “Rules and Regulations”.

TEST SET-UP

All tests were performed at D.L.S. Electronic Systems, Inc. The tests were made with the test item
placed on a non-conductive table located in the Test Room.

See the following pages for the tests run and the configurations of each test mode.
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1. Model GPS-1 Operating Modes for Testing

1.1

Summary of Frequency Control Operating Modes

The GPS synchronization system has several frequency control modes to ensure continuous
operation of the system even when the mode of being fully locked to GPS time is not available.
The following subsections describe these modes starting with the system operating in the fully-
locked mode and continuing sequentially to the transmitter operating in stand-alone mode.

1.1.1

1.1.2

Fully-Locked Mode (Test Mode #1)

In the fully-locked mode, the precision oscillator in the GPS receiver is phase locked to
timing signals coming from the GPS satellites. Both the GPS 10 MHz and GPS 1 PPS
signals from the internal oscillator are processed by the synchronizer circuit so that the GPS
local oscillator is phase locked to GPS time. The RF timing signals derived from the local
oscillator are fed to the transmitter and control the RF driver so that the RF power output is
phase locked to the GPS time, as desired.

Operating Mode Without GPS-1 Synchronizer Signal to Transmitter (Test Mode #2)

If the frequency control signals from the GPS-1 synchronizer are not present at the
transmitter, the GPS interface adapter board automatically switches over to the transmitter’s
local oscillator. Operation in this mode is indicated by the front-panel “Transmitter Lock”
LED being off. In this mode the phase of the system will drift so that there may be a
waffling sound depending on the frequency error of the DRTXM3 local oscillator.

FOR TESTING PURPOSES THE OPERATING MODE WITHOUT GPS-1
SYNCHRONIZER SIGNAL TO TRANSMITTER CAN BE ACHIEVED BY
DISCONNECTING THE FRONT PANEL CIRCULAR CONNECTOR ON THE GPS-1
LABELED “OUTPUT TO TRANSMITTER.”
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1.1.3

1.1.4

Operating Mode Without 1 PPS Timing Signal (Test Mode #3)

If the 1 PPS timing signals is not present, the system continues to operate at a frequency that
is exactly locked to GPS time, but it may not be operating at a phase exactly locked to GPS
time. Operation in this mode is indicated by the front-panel “GPS 1 PPS” LED being off.
Operating in this mode will produce only a slight change in overall system operation. This
change will be that the exact geographical locations of the nodes in the overlap region
between two transmitters will be different from the positions when the phase is exactly
locked. In general the positions of these nodes will remain fixed until the power to the GPS-
1 is turned off and then back on again.

FOR TESTING PURPOSES THE OPERATING MODE WITHOUT 1 PPS TIMING
SIGNAL CAN BE ACHIEVED BY OPENING THE CABINET OF THE GPS-1 AND
DISCONNECTING THE COAXIAL CABLE FROM THE 1 PPS JACK ON THE
TRIMBLE TIMING RECEIVER.

Operating Mode Without 10 MHz Timing Signal (Test Mode #4)

If the 10 MHz timing signal from the GPS timing receiver is not present, the system
automatically switches over to the local oscillator in the GPS-1 Synchronizer. Operation in
this mode is indicated by the front-panel “GPS 10 MHz” LED being off. The frequency
error in this mode will be on the order of 10 or less. In this mode the phase of the system
will drift so that there may be a waffling sound depending on the frequency error of the
GPS-1 local oscillator,

FOR TESTING PURPOSES THE OPERATING MODE WITHOUT 10 MHz TIMING
SIGNAL CAN BE ACHIEVED BY OPENING THE CABINET OF THE GPS-1 AND
DISCONNECTING THE COAXIAL CABLE FROM THE 10 MHZ JACK ON THE
TRIMBLE TIMING RECEIVER.
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1.1.5 Operating Mode Without Satellite Reception (Test Mode #5)

If there is no satellite reception, the system will continue to operate with the frequency and
phase controlled by the ovenized oscillator in the GPS receiver. Operation in this mode can
be detected by running the Trimble monitor program through the front panel RS-232C port.
The frequency error in this mode will be on the order of 10 or less. Depending on the
frequency error, the phase of the system will drift slightly so that, for example, two
transmitters might be in phase one minute and out of phase a few minutes later. This change
will mean that the exact geographical locations of the nodes in the overlap region between
two transmitters will move slowly, or alternatively, with an AM receiver fixed in place, the
signal will drift slowing in and out of phase. In general, this will produce little audible
difference except for the short period of time when the signals are exactly out of phase, at
which point there may be some slight fuzziness to the audio signal.

FOR TESTING PURPOSES THE OPERATING MODE WITHOUT SATELLITE
RECEPTION CAN BE ACHIEVED BY SHIELDING THE GPS ANTENNA FROM THE
SATELLITE SIGNALS.
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5.0

6.0

TEST EQUIPMENT (Bandwidths and Detector Function)

All data was automatically plotted using peak detector function. This information was then used to
determine the frequencies of maximum emissions. Manual measurements were performed on those
frequencies using a peak detector function of the Analyzer with the bandwidths specified by the
FCC. From 500 kHz to 30 MHz, a bandwidth of 10 kHz was used (except for Occupied
Bandwidth), and 100 kHz bandwidth was used from 30 MHz to 200 MHz. A list of the equipment
used can be found in Table 1. All equipment was calibrated per the instruction manuals supplied by
the manufacturer.

RF POWER OUTPUT - PART 2.1046

As stated in PART 90.242 (b)(4)(iii), the RF output power should not exceed 10 watts. The RF
output power was measured at the RF output terminal of the transmitter with the transmitter
unmodulated. The RF output power was measured using the following test method:

The RF output of the Highway Information System DRTXM3 Transmitter was connected to a
Spectrum Analyzer through suitable attenuation. All cables, connectors, and attenuators were

calibrated prior to testing.

Actual Measurements Taken:

107.27 dBuV Measured output of the transmitter
+39.70 dB _includes measured pads & cable loss
146.97 dBuV equals 10 watts

LIMIT:

Manufacturer's rated output power = 10 watts
MARGIN:

10 watts — 10 watts = 0 watts
NOTE:

See the following page for the graph of the actual measurement made:
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PART 2.1046
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Marker 1 [TZ2] Det MA Trd ES-K1
Att 40 dB 146.97 dBuv ResBW 9 kHz
INPUT 2 530.00000000 kHz Meas T 100 mes Unit dBpv
150 I I I I I
14637 dBuV = 10 Watts Conducted Power Output 4.
145
140 / \
135 // \\
130
125 / \\
120 / \
) / \\
110} / \
105 / [y
est Lab: D.L.S. Electronic Systems, Inc.
Test Engineer: JL
100 ;MI” Test Performed: FCC 2.1046 RF POWER OUTPUT ™
W‘WI‘JVW Company: Highway Information Systems, Inc. W
Transmitter Model: DRTXM3 SN: DRTXM3-0001 "‘Jhw"\"
95 Synchronizer Module Model: GPS-1 SN: GPS1-0001
Transmit Frequency: 530 kHz Unmodulated Signal
sol Operating Voltage: +12.90 Volts DC
480 kH=z 580 kHz
Date: 4.FEB.2003 10:44:14
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Modulation Characteristics - Part 2.1047
Voice modulated communication equipment.

A curve showing the frequency response of the audio modulating circuit over a range of 50 to
10000 Hz is submitted with this report.

NOTE:

See the following pages for the graphs of the actual measurements made:
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GRAPH(S) TAKEN SHOWING THE FREQUENCY

RESPONSE OF THE

AUDIO MODULATING CIRCUIT

PART 2.1047
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8.0  OCCUPIED BANDWIDTH - PART 2.1049

The occupied bandwidth is that between the lower and upper limits of the signal where the mean
power is 99.0% of the total mean power and measured under the following conditions:

As stated in Part 2.1049 c-1 the Highway Information System DRTXM3 Transmitter was
modulated by a 2500 Hz tone at an input level 16 dB greater than that necessary to produce 50
percent modulation. This input level was established at the frequency of maximum response of
the audio modulating circuit.

The allowed radiated emissions for transmitters operating in the 530 kHz to 1700 kHz bands for
Highway Information System DRTXM3 Transmitter equipment is found under Part 90, Section
90.210 (b) for Travelers’ Information Stations.

Per Herbert Zeiler of the FCC, the maximum authorized bandwidth shall be 6 kHz for the
Travelers’ Information Stations.

NOTE:

See the following pages for the graphs of the actual measurements made:
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Company: Highway Information Systems, Inc.

Delta 1 [T2] REW 30 Hz RF Att 15 dB
Ref Lvl -7.81 dB VBW 30 Hz
95.7 dBuv 2.50000000 kHz SWT 170 o Unit dB
REF 0 : T T T
Test Lab: D.L.S. Electronic Systems, Inc.
Test Engineer: JL
Test Performed: FCC 2.1049 Occupied Bandwidth
-10 Company: Highway Information Systems, Inec. 7]
Transmitter Model: DRTXM3 SN: DRTXM3-0001
Synchronizer Module Model: GPS-1 SN: GPS1-0001
Transmiter Frequency: 530 kHz
=20
-25
~30
.35 1VIEW
2VIEW
-40
Red - Unmodulated
Blue - Modulated
-50
e Il
|
-7 0M
—80 b u\hl ]
and 9 0 [l j .’ ALA L
-100
Center 530 kHz 3 kHz/ Span 30 kHz

Date:

2.JAN.2003

L5sE7=2h
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Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl -11.99 dB VBW 30 Hz
95.7 dBuv 400.00000000 Hz SWT 84 s Unit dB
g | | | | | | | |
Test Lab: D.L.S. Electronic Systems, Inc. 50% Modulation at 400 Hz
_10|— Test Engineer: JL — -
Test Performed: FCC 2.1049 OCCI.lpiEd Bandwidth 400 Hz = Frequency of maximum
Company: Highway Information Systems, Inc. i
ol Transmitter Model: DRTXM3 SN: DRTXM3-0001 i . tcl::‘ c?:i'f 0
Synchronizer Module Model: GPS-1 SN: GPS1-0001 8 '
Transmiter Frequency: 530 kHz
5 Input level = 0.377 Vrms a
s Red = Unmodulated
-40 Blue = Modulated .
-50
-60
-70 I
—-80 ] |11 ' ' - | ]
ol Ll |
-100

Center 530 kHz

Date:

2:TAN.Z2D03 15:25:58

1.5 kHz/
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Delta 1 [T2)] RBW 30 Hz RF Att 10 4B
Ref Lvl -8.17 dB VBW 30 Hz
95.7 dBuv 400.00000000 Hz SWT 84 s Unit dB
. T | T | | | | |

. 'E:';;nl::;;sjf'e“m“ic Systoms e 16dB > 50% Modulation at 400 Hz

“*°T Test Performed: FCC 2.1049 Occupied Bandwidth AR = F'eq"e“cyf‘glma":;?’“m n
Company: Highway Information Systems, Inc. ECOREISE 0L Wie ANC10
Transmitter Model: DRTXM3 SN: DRTXM3-0001 modulating ciruit.

29T Synchronizer Module Model: GPS-1 SN: GPS1-0001 =
Transmiter Frequency: 530 kHz Input level = 2.37 Vrms

=16dB > 0.377 Vrms

-30 ]

AVIRS Red = Unmodulated
- INSEe Blue = Modulated

-50 | I

-60 | |

-70 N |I 1 l

-50

-100
Center 530 kHz 1«5 KBH2 Span 15 kHz
Date: 2.JAN.2003 15:39:50
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SPURIOUS CONDUCTED EMISSION MEASUREMENTS AT THE ANTENNA
TERMINALS - PART 2.1051

Spurious conducted emissions were measured at the antenna terminals using an artificial load. Plots
were made showing the amplitude of harmonic and spurious emissions with the equipment operated
as specified in 2.1049(c)(1). Measurements were made up to the 124™ harmonic of the fundamental.
The following setup was used showing placement of the attenuators:

Pre-selector
Pad 50w Pad 10w Pad 2w Cable Analyzer

EUT 10dB 10dB 20dB 25° Spectrum

The limit for conducted emissions at the antenna terminal is stated in Part 90, Section 90.210,
Paragraph b-3. It states the power of any emission shall be below the unmodulated carrier power on
any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: at least 43 + 10*Log10 (power in watts) dB.

NOTE:

See the following pages for the data and graphs of the actual measurements made:
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TEST MODES 1 -5
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MODE 1 (Fullv-Locked)

FoC FArE L1081 For FOC FAIT S0 mEvice

SOUNLOUS ENISS1ons seasured & Anfanna rort

ELT : DETENS 5N DETEMZ-OE00) & GFS-1 (5%: GFS-0001)
lanufascurer: Haphaay Information Sywions

v ating Condicion: 70 deg F-o 265 B.H.

Te=i Sibe: BLS (0.F§ Saie #1

= mbor : lasmon L

Tewt Specification: Trmoseitier Model: BETEMS wich Smchronizer Hodols: GPFS5-1
Coameni - TE Freg. 520 kHe; MOD 16dE mbonee G NOD AT 2500 He

Tewi Micke ConFPigurmtion: Pully Loscked §DATE: 2.4 00

TEXT: “FOC Pt J.105t=

Zhore [escripcion: Aniennm Port Comeloc el
TEST EQULFREST: Becwiver BohduiSchere ESL D SN: 85 7THOS 006
Lewal [dBp]
170 e
160 E
140 Irl -
120 E
100 -
]
" 1 f M —
G0 -
0
00k TOK ] 2K 3M 1M sM e T 10K 201 3011
Frequency [He]
—MES AZ43]1_sv_Pre Peak
# # MES A243]1 _swv_Peak
+ + -MES AZ243] _swv_Peak List
LIM FCC Part 520 Spurious at ANT Terminal

TEST MODE =1

NEAQMENENT RESULT: =AJdIL sv orinale
Zrasnd 1221

Fregquency: Level Antenms  Sysiem Toigl Limie Margin Heipht Ful  Final C e i
Factor Loms Lol Ant. Amgle Detecio
UH= dBpy dBpv dB  clBpb dEp dE ] dep
| . DREEE 16.37 0.m T0.3 ar 2 T4 o.oo 0 MLY PERK Ve
1. GOEEE 16.24 0.m T0.5 ar 2 | o.on 0 MAY PESK Wi
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FoC Fart 2.1051 ror moc Fart 90 pevice

SQUrlsus Exssions seasured & anfenna port

LT RTENE (5N: DHTOE- G001y 6 GFS-1 (5N: GP=-0001%

Tanufaciurer: Highwory InFormation Sywioms

Dpmraicing Comdition: 70 deg F: 26% BOH.
Temt Site: WS (0.F) Site #1
Dyrraibnr: lamon L

Temt Speeificabion:  Transmicier ¥odel: DETIME wich Symehron izer Helale: GP%-1
Commant: : TE Freg. 530 kllz: 000 1GdE sd=w 50% WD AT 2500 He
Test M=k ConFiguration: Folly Locksd (DSTE: E-4-03)

TEXT: “FoC mrt J1.1051-

Short [escription: Adncennm Por it Comhicied
TEST EQULPIERT: Beceiver FohdeiSelemre EST A0 54 RE78EL/006
Lewvel [dBp']
110
100
an
a0
T
(=1}
50
40
30K 40 S0M a0 TOK  80M 100 2008
Fraquancy [Hz]
—HMES  AP422 _sv Pre_Peak
—LIM FCC Part 90 Spurions at ANT Terminal

TEST MODE #1
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MODE 2 Without GPS2-1 Svnchronizer Signal t© Transmitter

o part 1.1051 ror oo Fart 80 cevice

SOAUT1SUS ENSS1ons seursd & Antanna port

LT : TENE (=N: DHTXMR-CCA])
lanufaceurer: Hipham: Inforescion Syecors
= w Comedicion: 72 deg Fo 26% ROH.

Tewt 5 WES (0.F) Siie #1

[ ST |||':- Tam a
Test Specificacion:  Tra tier Model: DETXME
Commeni T 520 kHe: BOD 1GdR sd=nw 500 MOD AT 2500 |

1-  F
Test M=k ConTigoration: Withoue GP5-1  (BATE: Z-4-0%)

TEXT: =FCC mMrt J.1051

Shori Bescripiicn: Sncenma Pori Coehictad
TEST EQULFREST: Becwiver FEchdeaSclwars ESD A0 55: BETSECDOE
Lewel [4BpY]
170
160
140 ”
120
100
!
(5
o
SO0k TOOK 1 2K 3mM 4 sM B T 1001 20/ 30K
Frequency [He]
— MES  AZ2433 sv Pre Peak
# # MES AZ433 sv_Peak
+ + -MES A2433 sv_ Peak List
LIM FCC Part 90 Spurious at ANT Terminal
Test Mode £2
MEASUREMENT RESDLY: =Ad433 sv rminal=
2493 12:4TP
Frequeney Levl  Anienna Systex Total  Limik armin Huahi EuT  Final Commant
= Losss  Laval Ant.  fAngle [ertmcimr
MH= o By o By dF dBpv dBp¥ 4B X i
1 . CECEnn 15,37 0. o0 70,2 HY HLE | 7.4 0,0 O #aX PEAKE N
1 .GEEinn 1511 0. o 703 L E] ol 7.5 0. O WAX PEAE Sone
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< Company: Highway Information Systems, Inc.

m Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

rFoc Fart J.1051 ror roc Fart 80 Device

surisus ERissizns seasursd & aAntenna Fort

LT DTN (5N DETXME- - )

lanufaciurer: Highwory InFormation Sywioms

Dymrating Comdicion: 72 deg Fo 26% RN

Temt Sitw: M5 (0.F) Site #1

Dy nbor: lason L

Tewit Sppcifieacion:  Transmicier Model: DETINS

Communi: T8 Freg. 530 kHe: BGE 16dR sdeonws S0 MOD AT 25060 He

Tesi M=k ConFiguration: Withoate GPS-1  (DATE:Z-4-03)

TEXT: "FCC Rt J.1051"

Short Descriptisn: Antennm Poart Corchictad
TEST EOUVLFREAT: Recwiver BohdudSclrere ES1 A0 54 RI7T8E/O0G
Lewal [dBpY]
110
100
a0
a0
Fill]
&0
50
40
30M 40 S0 ]| TOR BOM 100 200m
Fraquancy [Hz]
—NMNES  AZ2424d sv Pre Peak
—LIM FCC Part 80 Spurions at ANT Terminal

TEST MODE £2
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

MODE 3 Without PFS Timing Signal

Foc Fart J.1051 ror oo Fart 90 pavioe

SUrlgus Emissions seasurad & antanna port

LT : ITENE =% DETXME-EE) & GPS-1 (5%: GF=-00013
Banufaceursr: Highamy InFormation Sysioms

(2 g Comdivion: 72 deg F: 27% R.H.

Tesmt Siks: WS (0.FF Sigs #1

Dy las L

Test Spe=iFfication: Tronssicier Model: BETENS wich Syncheon izer Hecdule: GPES-1

Communi: X ey, G kle: B0OD 16dR sde=ne 50 MOD AT 25060 He
Tese Mok ConFfiguration: Withoue 1 PFE Signal  (BATE: 24 -0

TEXT: "FoC Rt 2.1051

Shore lescripeion: dntennm Port Comchictad
TEST EQULFRERT: FPecwiver FEchdabScheare ES1 A0 5N: HITSESO0G

Lewvel [dBpV]

170 .
160 -
140 ” d
120 -
100 .
!
v HWM
G0 .
o
S0k Ok 1 ZM aM 1M sM &M T 108 20M 30K
Frequency [He)
—MES  A2437_swv_Fre_FPeak
# # MES AZ437_sv_Peak
+ + -MES A2437 s=sv Peak List
LIM FCC Part S0 Spurion=s at ANT Terminal

TEST MODE £2

MEASUREMENT RESULT: =Al437 v rinal-
2/440% 1. 350M

Fraequency lewerl  Ancennm Sywtas Totnl  Limde Margin Heighe EuT Final Coamant
Facior Los= law=l Ank.  Anple Beitecior
iH= clbp’ dEpd b dBp¥ BT <IF = deg
1. SR 15 .24 0.0 T0.3 a7 o 7.4 0. 0 MAX FEAK N
1. SR 1511 . TO.E A ad T.E . m 0 MAY FEAK ST
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< Company: Highway Information Systems, Inc.
m Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

rFoc Fart 2.1051 ror roc FArt 90 Device

SQUrisus EmISsions seasured & antanna Fort

LT MWITENS (%N DETXME-CO01) o GFS-1 (5N: GFS-00013
lanufaciturer: Hiphwory Informaticon Sywcoms

Oyraicing Condivisn: 72 deg Fo 275 RN

Temt Siiw: M5 (0.F) Siie #1

Dyrr micor : lamon L

Temt Specificacion: Tronsmitter Model: DETENS wiih Synchronizer Modole: GPS-1
Commanic : TE Free. G kllz: W00 1GdE = S0 MOD AT 250680 He

Test Mk ConFiguration: Without 1 PFPS Signal  (DATE:2-4-000

TEXT: “FCC mRrt J.1051+

Short DBescripiion: docanna Por i Comhicisd
TEST EQULFRERT: Becwiver FohduiScleare EST A0 54 BE7SE/O0G
Lewal [dBPY]
1 1':' T T T T T T T 1
100
a0
g0
KL
(1]
A0
.0 | I I N N |
30K 406 B0k =0k TOM 208 100 200
Fraquency [Hz]
—HMES  AZ428 sv Pre_Peak
—LIM FCC Part 90 Spurions at ANT Terninal

TEST MODE #32
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< Company: Highway Information Systems, Inc.

[\ Model Tested: DRTXM3

ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

MODE 4

Vilithout 10 MHz Timing Sinal

FC part 2.1051 For eoc Fart 90 pevioe

Spurisus Emissions seasured & antenna Fort

LT :

=k e

Commeni :

Lanufacturer:
= Comdicaon: 71 deg Fo 27% B
=H M=

Spe=aFieation:

DRTXNE (=N DRTOME- OO0y & GPS-1 (SM: GPS-0001)
Highamy InFormation Sysions
H.H.

5 (0.F) Z=iim #1
n L

TE Fres. 520 kHz: W00 16dR sl=nw 500 MOD AT Z5060 He

mmitter Model: DETEME wiih Symchron izsr Ne=lule: GPS-1

Test Y=<k Configuration: Without 10 Hlke Signal  (DATE:2-4-00

TEXT: “FCC MRt J.1051=

Short Descripii=n: dnkanmm Port Comchiciad
TEST EQUIPRERT: Fecwsivar EchdubSclheares ESL A0 =4 HI7&0E/006

Lewvel [dBpV]

170 —] — .
160 — — -
140 ” —] J— i
120 — — -
100 — — .
1
B0 — — 1
0
S0k TOok 1 el | 3M 4  sM el T 10M 20M 30K
Fraquency [Hz]
—MES  A2430 _sv_Pre_Peak
MES A2430 sv_Peak
+ + -MES A2439 swv_Peak List
LIM FCC Part 20 Spurions at ANT Terminal
TEST MODE &4
NEASIRENENT RESOLT: =AJ430 v rinal=
244502 2:21PM
Frecjueney Llewwl  Anberma Systenw Total  Limid Margin Heighe Eul  Final Commant
Fae s lesses Luwwl Ao, Aonple  Detsctor
iH= BT elBp’ Ik dBp¥ o By dF [ g
1 . CECEdl 1. 50 0.0 .3 BT LE] 7.2 0.0 0 ML PEAK Nune
1. SEEEn 15, 24 0.0 .3 BT LE] 7.4 .00 0 MAY PEAK Nune
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< Company: Highway Information Systems, Inc.

m Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

roc Fart 1.1051 ror opoo Fart 90 pevice

SOUT1SUS ETISS1OOS seasured & anfenna Fort

LT : MG (5N DHTXMZ-EE) e GPFS-1 (5%: GFS-0001;
lanufnctursr: Hiplary Informabion Sywiems

Oemrating Condition: Tl deg Fo 27% RN

Temt Sitw: M5 (0.F) Siie #1

= rukor: lason L

Test Speeilfiencion:  Transmicier Model: BETTHE waih Synehrenizer Nelule: GRS-1
Comment - TE Freg. G20 kHe: BOD 16dR sd=ns 500 W00 AT 25060 He

Test ke ConFiguration: Without 10 Hike Signal  (DATE:Z-4-000

TEXT: =FoC Mt J.1051-

Short [escriptisn: dncennm Port Comrhictaid
TEST EQULFRERT: Fecsiver BohdebSeheare ES1 A0 54 RI7TSE/D0G
Lewval [dBpY]
110 T T T T T T .
100
an
80
Kl
Gl
a0
40
30K 40 ]| =0k TOM  80M 100K 2000
Fraquancy [Hz)
—MES  AZ440_sv_Pre_Peak
—LIM FCC Part 90 Spurious at ANT Terminal

TEST MODE =4
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< Company: Highway Information Systems, Inc.

m Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

MODE & Without Satellite Hecepticon

ror Fart 2.1051 ror peoc part S0 pevice

SOUT1SUS ENSSIons MeEursd & Antanna port

LT : TN 5N DHTXMZ-CEE) o GFS-1 (5%: GFS-0001%
banufaceursr: Highaoy InfForemaeion Spweoms

e i Condicion: 71 deg Fo 27% BOH.

Tem [EH IS (0.F) Siiga #1

e o Is s

Tams w1 Flcnbion : - mitter Model: DETIMNE waith Synechron azer Mslul e
Commani - TE Freg. 520 kHx: 00 16dE sl=ne 500 HOD AT 2500

LPs5-1

x
Tumt Mok ConFiguration: Without Satell vie Hx  (DBATE:Z-4-00)

TEXT: =rCC Mt 2.1051=

Short lescripiisn: Ancenma Port Comchicied
TEST EQULPRIERT: Hecwiver EchdebSchear= ES1 A0 =4: RE7SE/O0G
Lewel [HBpV]
170
160
140 |[|
120
100
1
GO
0
S0k TO0k 1 2K 3mM 4K sM el T 10K 20/ 30M
Frequency [Hz]
——MES  A24356_sv Pre_Peak
MES  A2435_swv_Peak
+ + -MES A2435 sv Peak List
LIM FCC Part S0 Spurions at ANT Terminal
TEST MZDE #5
HMEASTREMENT RESILT: =Al435 sv rminal=-
254505 1:06PM
Fruomquemncy [ | Symibom  Toiml Limdie Margin  Hoight Eul Final Coamunt
I o1 Loss Lol Ene . Anple [Detecitor
L1 FY clBp’ B b dBp¥ BT <P N e
1. DR 15 .7E 0.0 T0.2 B = T.C 0. 0 MAX PEAK Neais
1 . S 111 0.0 T0.=2 E1H o 7.5 [ LK) 0 M PELK N
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< Company: Highway Information Systems, Inc.

[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

roc part 2.1051 ror oo Fart 90 pevice

SUrlsus Emissions seaured & anfenna port

LT TSNS (%N DRI OOl e GPS-1 (55: GF=-0001)
lanufacturer: Higlasy InFormaiion Spstens

[T g Cendiicisn: 71 odeg Fo 27% RN

Temt Sive: WS (0.F) Site #1

D= nbnr: lasan L

Temt SpeciFiention:  Transmitcter Model: BETENS sith Semcheon izsr Uelole: GPS-1
Commeni : T% Freg. 530 klk=: 300 1GdE sd=one 508 MOD AT 25060 He

Test ¥e=be ConFiguration: Without Saeell iie Bx

TEXT: *“FoC mrt 1.1051

Shore lescripiion: Antennm Porit Corelhie il

TEET EQUIFRERT: Beswiver BEchidebSclmare ES1 A0 =Y HETME/D0G

{BATE : 24 0%

Lewal [dBp']

110 T T

100

an

B0

7o

G0

a0

40
30M 40M S0

G0 TOM  BOM
Fraquancy [Hz]

100M

200mM

—NMES  A2436_sv Pre_Peak
—LIM FCC Part 90

Spurions at ANT Terninal

TEST MODE 25
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

10.0 FREQUENCY STABILITY - PART 2.1055a (Temperature)

The frequency stability was measured from -30° to +50° centigrade at intervals of 10° centigrade
throughout the range. Prior to each frequency measurement, the equipment was left alone for a
sufficient period of time (approximately 30 minutes or more) to allow the components of the
Highway Information System DRTXM3 Transmitter oscillator circuitry to stabilize. The following
information was taken:

FREQUENCY STABILITY FOR TEMPERATURE VARIATION IN kHz:

Test Mode Test Mode Test Mode Test Mode Test Mode
#1 #2 #3 #4 #5
+50° | 530.00250501 530.00250501 530.00250501 529.99649299 529.99549098
+40° | 530.00250501 530.00250501 530.00250501 530.99849699 529.99649299
+30° | 530.00250501 530.00250501 530.00250501 530.00150301 529.99749499
+20° | 530.00250501 529.99949900 530.00250501 530.00350701 529.99949900
+10° | 530.00250501 530.00150301 530.00250501 530.00651303 530.00150301
0° | 530.00250501 530.00250501 530.00250501 530.00851703 530.00250501
-10° | 530.00350701 530.00350701 530.00350701 530.00951904 530.00350701
-20° | 530.00250501 530.00350701 530.00250501 530.01052104 530.00350701
-30° | 530.00250501 530.00250501 530.00250501 530.01052104 530.00250501
Worst Case Variance:
8.01603 Hz

As stated in Part 90.242 (b)(2) the Frequency Tolerance of 100 Hz shall be maintained. Per Frank

Coperich of the FCC this takes precedence over Section 90.213.

Frequency Tolerance:

Margin:

= 100 Hz

This is well within the specified limits.

91.98397 Hz
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

GRAPH(S) TAKEN FOR FREQUENCY

STABILITY WHEN VARYING THE TEMPERATURE

PART 2.1055A
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< Company: Highway Information Systems, Inc.

[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz RF Att 10 dB
<é§>Ref Lvl 75.35 dBuv VBW 30 Hz
87 dBuv 530.00250501 kHz SWT 8.4 s Unit dBuv
87
Test Lab: D.L.S. Electronic Systems, Inc.
80

" /I

Test Enoineer: JL
Test Pmmed: FCC 2.1055(a) Frequency Stability

(Tempe

rature)

m AR

Company:/Highway Informafion Systems, Inc.

Transmittér Model: DR

Sy

1VIEW / \
50

Transmitef Frequency:
Test Mode| Configuratio

XM3-0001

XM3 SN:D

0 kHz
 Fully Locked

\ Red = ()30} deg C

40
DELTAF=25Hz
Limit =100 Hz

30

20 / \

m /

\

b

-10
=13 |
Center 530 kHz 50 Hz/ Span 500 Hz
Date: 6.JAN.2003 15:38:207
TEST MODE 1
(Fully Locked)
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz RF Att 10 dB
Ref Lvl 75.40 dBuv VBW 30 Hz

87 dBpv 530.00250501 kH=z SWT 8.4 s Unit dBuv

Test Lab: D.L.S. Electronic Systems, In

87

o

" TesLF.ngiJwer.I' k3
Test Performed: FCC 2.1055(a) Frequency Stability

S / \ (Temperature)

Company} Highway Infdrmation Systems, Inc.
Transmitter Model: DRTXM3 SN: DRTXM3-0001

60 N: GPSL-0001]
Transmiter Frequency: 330 kHz 122
W i Test Mode Configuration: Fully Locked 1:A
\\ Red = (+)40 deg C
40

DELTAF=25Hz
Limit = 100 Hz
30

m / \
m / \

TDF

-10
“AE
Center 530 kHz 50 Hz/ Span 500 Hz
Date: 6.JAN.2003 15:07:202
TEST MODE 1
(Fully Locked)
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< Company: Highway Information Systems, Inc.

[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz RF Att 10 dB
Ref Lvl 75.44 JdBuv VBW 30 Hz
87 dBuv 530.00250501 kH=z SWT 8.4 s Unit dBuv
87
Test Lab: D.LS. Elecmnrc Systems, In.
80 i | ." "

Test Performed: FCC 2.1055(a)
(Temperature)

Frequency Stability

" /1N

m AR

Company Highway Infofmation Systems, Inc.

Test Modg Configuration; Fully Locked

1VIEW / \
50

40

\ Red = (+/30 deg C

\ DELTA Fi=2.5 Hz
Limit =100 Hz

30 /
20

\

\

\l s

M |

-10
“AE
Center 530 kHz 50 Hz/ Span 500 Hz
Date: 6.JAN.2003 14:36:34
TEST MODE 1
(Fully Locked)
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3

ELECTRONIC SYSTEMS, INC.

Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz RF Att 10 dB
@Ref Lvl 75.48 dBuv VBW 30 Hz
87 dBuv 530.00250501 kH=z SWT 8.4 s Unit dBuv
87
Te
80 T sine
Test Performed: FCC 2.1055(a) Frequency Stability
70 /\ Company: Highvws et
Transmitter Model: DRT}
Syn '
60 IF )
/ \ Test M Fully Locked
1VIEW
- | Red=(20ldeg C
40 \ DELTA F=2.5Hz
Limit = 100, Hz
30
0 ”U”AU-[AL l ‘ ‘ 1 \ wi‘ﬂlﬁ.‘/w“\r
-10 4
“AE

Center 530 kHz

Date:

6.JAN.2003

14:08:45

50 Hz/

TEST MODE 1

(Fully Locked)
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz RF Att 10 dB
Ref Lvl 75.54 dBuv VBW 30 Hz

87 dBpv 530.00250501 kH=z SWT 8.4 s Unit dBuv

87

80 Test Engineer: JL

Test Lab: D.L.S. Electronic Systems, Irc.

Test Performed: FCC 2.1

o / \ (Temperature)

055(a) Frequency Stability

Highway Inf

Company

Transmitter Model: DR
60 + i
- s / \ Test Mode Configuratio

Transmiter Frequency: 330 kHz

mation Systems, Inc.
XM3 SN: DRTXM3-0001

: Fully Locked

\\ Red = (+)1L] degC

40

DELTAF=25Hz
B Limit =100 Hz

m / \

m / \

o bl l-/ \.

[Pl

-10 4
=13 |
Center 530 kHz 50 Hz/ Span 500 Hz
Date: 6.JAN.2003 13:34z210
TEST MODE 1
(Fully Locked)
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3

ELECTRONIC SYSTEMS, INC.

Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz RF Att 10 dB
@Ref Lvl 75.59 dBuv VBW 30 Hz
87 dBuv 530.00250501 kHz SWT 8.4 s Unit dBpv
. Test Lab: D.L.S. Electronic Systems, Inc.
80 Test Engineer: .
: Test Performed: FCC 2.1055(a) Frequency Stability
/ \ rature)
e Company y Information Systems, Inc.
/ \ Transmitter Model: DRTXM3 SN: DRTXM3-0001

60 Sy (LEY-L SN

Transmiter Frequency: 30 kHz

AVINe Test Mode Configuration: Fully Lock
50
|
\ Red=0dég C

40

DELTA Fj=2.5 Hz

Limit =100 Hz
30
10 /

OM}N" | A N H”
=10
“AE

Date

Center 530 kHz

H 6.JAN.2003

50 Hz/

l12:53=18

TEST MODE 1

(Fully Locked)

Page 42

Span 500 Hz

I2A

1MA

TDF



< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz
Ref Lvl 75.65 dBuv VBW 30 Hz

87 dBuv £30.00350701 kH=z SWT 8.4 s

87

RF Att

Unit

10 dB

dBuv

Test Perfo med FCC 2.1055(a) Frequency Stability

Test Lah LS. Electrmilc Systems, +
80 T |.(]

(Temperature)

“ /1N

Company: Highway Information Systems, Inc.
/ \ Transmitter Model: DR{XM3 SN: DRTXM3-0001
i Synchronizer Module Madel: GPS-1 SN: GPS1-0001
Transmiter Frequency: jm kHz J
1VIEW / \ Test Mode|Configuration: Fully Lock
50
\ Red =(-)1( deg C
it DELTA F£35 Hz
\Limit =100 Hz

I / \

m / \

" TS hhlﬂ.,.M/ \\

Lar

M wmﬂw "L \M‘v quuh

-10
“AE
Center 530 kHz 50 Hz/ Span 500 Hz
Date: 6.JAN.2003 12213250
TEST MODE 1
(Fully Locked)
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz RF Att 10 dB
Ref Lvl 75.67 dBuv VBW 30 Hz
87 dBuv £30.00250501 kH=z SWT 8.4 s Unit dBuv
87
Test Lab: DLL.S. Electronjc Systems, IHF
80 Test Enginer: JL
. Test Performed:
70 / \ Company: Hi
Transmitter -
Synchroniz% Module Mogel: GPS-1 SN: GPS1-0001
60 Transmiter [Frequency: 53
Test Mode Configurations Fully Locked
1VIEW
50 Red =(-)20 deg C
\DELTA F=25Hz
40 Limit = 100|Hz
30

m / \

i [

-10
“AE
Center 530 kHz 50 Hz/ Span 500 Hz
Date: 6.JAN.2003 11223220
TEST MODE 1
(Fully Locked)
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< Company: Highway Information Systems, Inc.
[\ Model Tested: DRTXM3
ELECTRONIC SYSTEMS, INC. Report Number: 9982

1250 Peterson Drive, Wheeling, Illinois 60090

Marker 1 [T1] REW 30 Hz
Ref Lvl 76.48 dBuv VBW 30 Hz

87 dBpv 530.00250501 kH=z SWT 8.4 s

RF Att 10 dB

Unit dBuv

87

80 Test Engineer: JL

Test Lab: D.L.S. Electron

¢ Systems, Ink.

Company:

Test Performed: FCC 2.1055(a) Frequency Stability
(Temperature)

ighway Information Systems, Inc.

60

Transmiter Frequency: 5

0 kHz

Red = (-)30 deg C

1VIEW /
50

Test Mode klonilguraﬁun: Fully Locke

R Transmitter Model: DRTXM3 SN: DRITXM3-0001
Synchronizer Module Model: GPS-1 SN: GPS1-0001
\

DELTA F=[2.5Hz
Limit = 100 Hz

40 \
30

m / \

m 1/ \

i

-10
“AE
Center 530 kHz 50 Hz/ Span 500 Hz
Date: 6.JAN.2003 10:41:55
TEST MODE 1
(Fully Locked)
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