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11.0 FREQUENCY STABILITY - PART 2.1055 (d)(1) (Voltage Variation)

The frequency stability of Highway Information System DRTXM3 Transmitter was measured by
varying the primary supply voltage from 85% to 115% of nominal value.

FREQUENCY STABILITY FOR VOLTAGE VARIATION:

From 100% to 85% = 2.00400802 Hz
(10 volts to 12 volts)

From 100% to 115% = 0 Hz

(14 volts to 12 volts)
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GRAPH(S) TAKEN FOR FREQUENCY

STABILITY WHEN VARYING THE

PRIMARY SUPPLY VOLTAGE

PART 2.1055d
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Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl -1l.902 dB VBW 30 Hz
87 dBuv -2.00400802 Hz SWT 10 = Unit dBuv
1 | | | I
80 Test Lab: D.L.S. Electronic Systems, Inc.

70

60

1VIEW / \
SO 2¥zEw

i il

30

Test Engineer: JL

Test Performed: FCC 2.1055(d)(1) Frequency Stability
(Voltage)

Company: Highway Information Systems, Inc.

Transmitter Model: DRTXM3 SN: DRTXM3-0001

Synchronizer Module Model: GPS-1 SN: GPS1-0001

Transmiter Frequency: 530 kHz

Test Mode Configuration: Fully Locked

Red = 12 Volt Supply
Blue =10 Volt Supply

DELTAF=2Hz
Limit =100 Hz

20

10

-10
-13
Center 530.004008 kHz 100 H=z/ Span 1 kHz
Date: 6.JAN.2003 08:57:54

10 Volts vs 12 Volts (min)
Test Mode 1

(Fully Locked)
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Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl 1.3% dB VBW 30 Hz
87 dBuv 0.00000000 Hz SWT 10 = Unit dBuv
=i T T [ T
- Test Lab: D.L.S. Electronic Systems, Inc. A

Test Engineer: JL
g Test Performed: FCC 2.1055(d)(1) Frequency Stability
\ (Voltage)

[
70 / \ Company: Highway Information Systems, Inc.
60 /

Transmitter Model: DRTXM3 SN: DRTXM3-0001
Synchronizer Module Model: GPS-1 SN: GPS1-0001
Transmiter Frequency: 530 kHz

Test Mode Configuration: Fully Locked

I2A
1VIEW 1MA
W [piia Red = 12 Volt Supply -,

Blue = 14 Volt Supply
DELTAF=0Hz

40 Limit =100 Hz

30 / \ TDF

20 HR

|
!

Center 530.004008 kHz 100 H=z/ Span 1 kHz

Date: 6.JAN.2003 09:06:52

14 Volts vs 12 Volts (max)
Test Mode 1

(Fully Locked)
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Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl -1.60 dB VBW 30 Hz
87 dBuv .00000000 H=z SWT 10 = Unit dBuv
87
Test LLab: D.L.S. Ellectronic Systems, Inc. e
80 Test Engineer: JL
_ Test Berformed: FCC 2.1055(d y Stability
A (Yoltage)
f \ Company: Highway Informatl !
%A Transmitter Model: DR
Synchronizer Module Mndel ¢ PSl SN: GPS] -0001
Transmiter Frequm:y 530 kHz
60 Test Mod pnig B i i

/ Syn-t:llrnmzer 3R

1MA
50fevzs Red =12 Volt Supply

Blue = T0 Volt Supply 2MA
\DEH AF=0Hz

40 Limit=100Hz

20

|

w |
|
|

10

0 ll' l /
-10
-13 1 |
Center 530.004008 kHz 100 H=z/ Span 1 kHz
Date: 6.JAN.2003 09:46:52

10 Volts vs 12 Volts (min)
Test Mode 2

(Without GPS-1 Synchronizer)

Page 86



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

1250 Peterson Drive, Wheeling, Illinois 60090

Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl 1.36 dB VBW 30 Hz
87 dBuv 0.00000000 Hz SWT 10 = Unit dBuv
87
[lectronic Systems, Inc. [ A |
80 Fe
cy Stability
(Moltage)
Company: Highway Informatipn Systems,
70 Trangmitter : :
Synchronizer Module Model: GPS-1 SN: GPS1-0001
Transmiter Frequency: 530 kHz
60 Test Mode Configuration: Opérating without GPS
Synichronizer
I2A
1VIEW / 1MA
S50f2v=sw 2MA
40 /
/ TDF

30

20 }
10

0 b

-10 LN RN T L

=71 3 Iu |r '-l 1| I‘_'pmrhll

Center 530.004008 kHz 100 H=z/ Span 1 kHz
Date: 6.JAN.2003 09:48:26

14 Volts vs 12 Volts (max)
Test Mode 2

(Without GPS-1 Synchronizer)
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Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl -1l.902 dB VBW 30 H=z

87 dBuv 0.00000000 Hz SWT 10 s Unit
87

dBuv

80 Te er: J

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

(Voltage)

Test Performed: FCC 2.1055(d)(1) Frequency Stability

55 / \ Company: Highway Informatjon Systems,|Inc.

Transmiter Frequency: 530 ki
60

1VIEW /
]

Trangmitter Modepl: DRTXM3 SN: DRTXM3-0001
Synchronizer Module Model: GPS-1 SN: GPS1-0001

w |

20

w |

! .J

Center 530.004008 kHz 100 Hz/

Date: 0.JAN.2003 09:28:35

10 Volts vs 12 Volts (min)
Test Mode 3

(Without 1 PPS Timing Signal)
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Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl 1.37 dB VBW 30 Hz
87 dBuv 0.00000000 Hz SWT 10 = Unit dBuv

87
Test Lab: D.L.S.
Test Engineer: JL

80 i

p
/ Company: Highway Informatipn Systems, Inc.

56 Tran: : 3 M3-0001
Syncli':nizer MmLuIe Model: GPS-T SN: GPS1-0001 |
Transmiter Frequency: 530 kHz
Test Mode Confighration: Op¢rating withaut 1 PPS

60
Red =12 Volt Supply
Blue = 14 Volt Supply

1VIEW
502z DELTA F=0Hz
/ \Limit = 100 Hz

40 / \

30 / \

20 / \

A
W
Center 530.004008 kHz 100 H=z/ Span 1 kHz

Date: 0.JAN.2003 09:31:15

14 Volts vs 12 Volts (max)

Test Mode 3

(Without 1 PPS Timing Signal)
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Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl -1.62 dB VBW 30 Hz
87 dBuv .00000000 H=z SWT 10 = Unit dBuv

87

80 Test|Lab: D.LS. Fle B
Test Engineer: JI
Test Performed: FCC 2.1055(d)(1) Frequency Stability

/ \ Vullage)

70 2 ] A ||
\43-0001
=PS1-0001

60 :

lrating withqut 10 MHz |
1VIEW Red & 1MA

S50fev=mw Biue| 2MA

/ \ DELTAF=0Hz
40 Limift =100 Hz
TDF

w |
zo !l |

—

o L Bk L TIPPYY
BRIl YT ARLATATV L d P
Center 530.004008 kHz 100 H=z/ Span 1 kHz

Date: 0.JAN.2003 09:39:27

10 Volts vs 12 Volts (min)
Test Mode 4

(Without 10 MHz Timing Signal)
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Delta 1 [T2] RBW 30 Hz RF Att 10 dB
Ref Lvl 1.38 dB VBW 30 Hz
87 dBuv 0.00000000 Hz SWT 10 = Unit dBuv
87
Test Lab: D.L.S. Electronic Systems, Inc.
Test Engineer: JL A
80 Tes
/ \‘\ Company: Highway Information Systems,
70 Transmitter Model: DRTXM3| SN: DRTXM3-0001
Synchronizer Module Model: GPS-1 SN: GPS1-0001
Transmiter Frequency: 530 kHz
Test Mode Configpration: Operating withqut 10 MHz
60
Red =[12 Volt Supply 22
VIR Blue = 14 Volt Supply oy
S-S DECTAF=0Hz SHA
Limit = 100 Hz
40
30 TDF
20
10 \y
: i
- 1044 "‘l'r*'rir"' Al b b 1
~13 l‘LllTAll'“.'.l It A l;l‘“ ()
Center 530.004008 kHz 100 H=z/ Span 1 kHz
Date: 6.JAN.2003 09:37:33

14 Volts vs 12 Volts (max)
Test Mode 4

(Without 10 MHz Timing Signal)
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Delta 1 [TZ] REW 30 Hz RF Att 10 dB
Ref Lvl -1.61 dB VBW 30 Hz
87 dBpv -2.00400802 H=z SWT 10 = Unit dBnuv

87 1 I T 1
Test Lab: D.L.S. Electronic Systems, Inc.

80 Test Engineer: JL -
Test Performed: FCC 2.1055(d)(1) Frequency Stability

(Voltage)

70 Company: Highway Information Systems, Inc. J
Transmitter Model: DRTXM3 SN: DRTXM3-0001
Synchronizer Module Model: GPS-1 SN: GPS1-0001

60 Transmiter Frequency: 530 kHz i
Test Mode Configuration: Without Satelite Reception

o= —_— Red = 12 Volt Supply

T Blue = 10 Volt Supply i

DELTAF=2Hz

40 / \ Limit = 100 Hz I

30

20 l \

0 |
-10 -
-13

Center 530.004008 kHz

Date: 6.JAN.2003 09:18:51

100 Hz/

Span 1 kHz

10 Volts vs 12 Volts (min)
Test Mode 5

(Without Satellite Reception)
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Delta 1 [T2] REW 30 Hz RF Att 10 4dB
Ref Lwvl 156 B VBW 30 H=z
87 dBpv 0.00000000 H=z SWT 10 = Unit dBnuv
87
Llectronic Systems, Inc.
80 Fe
% cy Stability
oltage)
Company: Highway Informatipn Systems, Inc.
70 Transmitter VModel: :
Synchronizer Module Model: GPS-1 SN: GPS1-0001
Transmiter Frequency: 530 kHz
60 Test Mode Configuration: Opérating without GPS

[
Mo
]
=t
=

S50fp=

i3]
&

Synichronizer

40 /
30

0 a1l /

P AR

-10 v
-13
Center 530.004008 kHz 100 Hz/
Date: 6.JAN.2003 09:48:26

Span 1 kHz

14 Volts vs 12 Volts (max)

Test Mode 5

(Without Satellite Reception)
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12.0 PHOTO INFORMATION AND TEST SET-UP
The test set-up can be seen on the accompanying photo page.

Item 0 Highway Information System DRTXM3 Transmitter
FCC ID#: 02Q-DRTXM3 SN: DRTXM3-0001

Item 1
Item 2
Item 3
Item 4
Item 5
Item 6
Item 7
Item 8
Item 9

Item 10
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13.0 PHOTOS TAKEN DURING TESTING.
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13.0 PHOTOS TAKEN DURING TESTING
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140 CHANGE INFORMATION

The following changes were implemented during the testing and must be incorporated into the
production units to ensure compliance.

Change 1.

Change 2.

Change 3.

Change 4.

Change 5.
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14.0 CHANGE INFORMATION (CON’T)

Change 6.

Change 7.

Change 8.

Change 9.

Change 10.

NOTE:

Tested with the rack that it is normally installed in.

The responsibility of implementing the changes listed in this report is accepted or I certify that no
changes were made.

by

Signature Title

for

Company Name Date
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15.0 RESULTS OF TESTS

The emission test results can be seen on pages at the end of this report. Data sheets indicating the
emission measurements can also be found with this report.

16.0 CONCLUSION
It was found that the Highway Information System DRTXM3 Transmitters, 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.

This test report relates only to the items tested and contains the following number of pages:

Text: 29 pages
Charts: 71 pages

Total Pages: 100 pages
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TABLE 1 - EQUIPMENT LIST

Test Manufacturer/ | Model Serial Frequency Cal Due Date

Equipment Description Number Number | Range

*Spectrum Hewlett/ 8566B 2240A 25 Hz-22 GHz 10/00
Analyzer Packard 02041

Quasi-Peak Hewlett/ 85650A 2043A 10 kHz— 1 GHz 10/00

Adapter Packard 00121

***Spectrum | Hewlett/ 8591A 3009A 9 kHz- 1.8 GHz 3/01

Analyzer Packard 00700

*Firmware Version 29.9.86 Software Version 85864C Rev A
**Firmware Version 14.1.85 Software Version 85864C Rev A
***Firmware Version 5.1.3 Software Version 82301-12029 Rev C
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