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Certificate
M of Compliance

T E & T 1| N B

Applicant: Long Range System

Applicant’s Address: 10840 Switzer Avenue, Suite 107
Dadllas, Texas 75238

Model: T7400 Transmitter

Serial Number: N/A

Project Number: 00196-10

Test Dates: September 14,15,16, 1999

|, Jeffrey A. Lenk, for Professond Testing (EMI), Inc., being familiar with the FCC rules and test
procedures have reviewed the test setup, measurement data and this report. | believe them to be true
and accurate. The Long Range System, T7400 Transmitter was tested and found to be in
compliance with FCC Part 90 for Intentional Radiators.

NYIYo)

Jeffrey A. Lenk
President

This report has been reviewed and accepted by L ong Range System. The undersigned is respongible
for ensuring that the Long Range System, T7400 Transmitter will continue to comply with the FCC
rules.

1601 FM 1460, Suite B Round Rock, Texas 78664 512/244-3371 Fax 512/244-1846



FCC ID#M74T7400

1.0 Equipment Under Test (EUT) Description

The Long Range System, T7400 Transmitter is a microprocessor controlled RF transmitter used
in on-site paging system. The Long Range System, T7400 Transmitter is capable of NBFM or
AM operation, with the carrier generated by a fractional-N synthesizer. Fina RF power
amplification is accomplished with an integrated GaAs IC device, output power is nominaly 1
Wett.

The user interface consists of a four-row by sixteen-column LCD display and a four-column by
five-row membrane keypad. The Long Range System, T7400 Transmitter is powered from a
standard AC wall powered adaptor with aminimum output of 9VDC a 1 Amp.

The Long Range System, T7400 Transmitter is intended for operation under the requirements of
Part 90 (Subpart 1). Specific test requirements include the following:

47 CFR 2.1049 Occupied Bandwidth

47 CFR 90.205 Effective Radiated Power (ERP)

47 CFR 90.210 (b) Out of Band Emissions - Radiated

47 CFR 90.210 (b) Out of Band Emissions - Conducted

47 CFR 1.1310 Radiofrequency Radiation Exposure Limits
47 CFR 2.1055(d) & Frequency Stability vs. Temperature

47 CFR 90.213 (a)

47 CFR 2.1055(a) & Frequency Stability vs. AC Power

47 CFR 90.213 (a)

This unit does not re-modulate or re-key the signal. Based on the lack of re-keying/re-modulation
circuitry, the following tests were not performed:

47 CFR 90.209 Bandwidth Limitations
47 CFR 90.211 Modulation Requirements
47 CFR 90.214 Transent Frequency Behavior

The system tested consisted of the following:

Manufacturer & Model Serial # FCCID # Description
Long Range System N/A M74T7400 T7400 Transmitter

The equipment within this report was tested to verify its compliance with FCC Rule Parts 2, and 90,
for Intentional Radiators. A separate verification report pursuant to Part 15, Subpart B has been
prepared for the Long Range System, T7400 Transmitter asaDigital Device,

2.0 Occupied Bandwidth Measurements

Measurements were made on the Long Range System, T7400 Transmitter to determine the
occupied bandwidth in accordance with Part 2.1049.

Professional Testing (EMI), Inc. 5of 33



FCC ID#M74T7400

2.1 Test Procedure

All measurements were performed in a controlled laboratory environment. The occupied bandwidth of
the Long Range System, T7400 Transmitter was measured usng a Hewlett Packard HP 8566
Spectrum. Occupied bandwidth was plotted for each of the data types (AM and NBFM). The
occupied bandwidth was measured based on the emission width 26 dB below the peak emission
level.

2.2 Test Criteria

Section 2.989 requires that the occupied bandwidth for Certification units be measured and reported as
part of the devicefiling.

2.3 Test Results

Data for occupied bandwidth testing is located in Appendix A of this report. The widest bandwidths
for each of the modulation types used by the Long Range System, T7400 Transmitter are listed
below.

Service Type Reference Frequency Occupied Bandwidth
AM 467.75 MHz 13.8 kHz
NBFM 467.75 MHz 23.6 kHz

3.0 Effective Radiated Power (ERP) Measurements

M easurements were made on the L ong Range System, T 7400 Transmitter to verify compliance with
the maximum effective radiated power (ERP) requirements of §90.205.

ERP measurements were made at the Professond Testing "Open Field" Site 1, located in Marble Fdls,
Texas, to determine the radio noise radiated from the EUT. A “Description of Measurement Facilities’
has been submitted to the FCC and approved pursuant to Section 2.948 of CFR 47 of the FCC rules.

3.1 Test Procedure

The EUT was placed on a non-conductive table 0.8 meters above the ground plane. The table was
centered on a motorized turntable which adlows 360 degree rotation. A measurement antenna was

positioned at a distance of 3 meters as measured from the closest point of the EUT. The radiated
emissions were maximized by configuring the EUT, by rotating the EUT, and by raising and lowering
the antennafrom 1 to 4 meters.

A Spectrum Anadyzer with pesk detection was used to find the maximums of the radiated emissons
during the variability testing. All find measurements were taken usng a Quas-Pesk Adapter with a
measurement bandwidth of 120 kHz.

ERP testing of the Long Range System, T7400 Transmitter was performed for AM and NBFM
transmission modes.

Professional Testing (EMI), Inc. 6 of 33
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3.2 Test Criteria

Section 90.205 ligts various levels for the maximum effective radiated power of Part 90 transmitters.
Basad on this specification, the lowest alowed ERP is 2 watts. Since the EUT does not include an
antenna, a typica antenna (a whip type antenna) was attached to the EUT and used for the ERP
measurements. This process was aso used for the spurious emission measurements. ERP testing was
performed by measuring the maximum eectric fidld from the Long Range System, T7400
Transmitter and trandating thislevel to ERP using the following formula:

ERP = {(E*r)*2}/(30)
Where:

E = Electric Fidd in v/m
r = disance from the measur ement antennatothe EUT in meters

This formula was obtained from the Industry Canada document, * Guidelines for Measurement of Radio
Frequency Fidds at Frequencies from 10 kHz to 300 GHz, Document Reference NIR-E, dated January
1994,

3.3 Test Results

Measurements were performed utilizing a spectrum andyzer 1F/video bandwidth of 3 kHz/10 kHz.
For find measurements, the frequency span was set for 3 MHz and was centered on the peak of the
output signdl.

Data for ERP testing is located in Appendix B of this report Long Range System, T7400
Tranamitter met the §90.205 ERP requirements.

4.0 Out of Band Emissions - Radiated

Radiated emissions measurements were made to determine out of band radiated noise produced by the
Long Range System, T7400 Transmitter in accordance with Section 90.210 (b). Evauation of the
spurious emissions for this device was based primarily on Mask B criteria using representative traffic
ggnas. A schematic of the low pass filter as well as SPICE data describing the design evauation is
provided in Appendix C.

Radiated emissions measurements were made at the Professional Testing "Open Fidd" Ste 2, located
in Marble Fals, Texas, to determine the radio noise radiated from the EUT. A “Description of
Measurement Facilities’ has been submitted to the FCC and approved pursuant to Section 2.948 of
CFR 47 of the FCC rules.

4.1 Test Procedure

Professional Testing (EMI), Inc. 7 of 33
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The spurious emissions for the device were measured using test signals for AM and NBFM. These
sgnals were sdlected for use for thistest based on the criteriadescribed in 47 CFR 2.989 (h).

The EUT was placed on a non-conductive table 0.8 meters above the ground plane. The table was
centered on a motorized turntable which alows 360 degree rotation. A measurement antenna was
positioned a a distance of 3 meters as measured from the closest point of the EUT. For measurements
above 1 GHz, the antenna distance was decreased to 1 meter. The radiated emissions were maximized
by configuring the EUT, by rotating the EUT, and by raisng and lowering the antenna from 1 to 4
meters.

The Spectrum Analyzer was used to find the maximums of the radiated emissions during the testing.
All find measurements were made using a pesk measurement method. The final measurements
provided were determined by using the following formula:

Corrected Leve = Recorded Levd - PreeAmp Gain + Antenna Factor + Cable Loss

Measurement of the fundamenta signal and spurious radiated emissons was performed with a sample
whip antenna attached to the EUT. The whip antenna as part of the Long Range System, T7400
Transmitter.

4.2 Test Criteria

In order to evaluate the EUT versus the out of band emission criteria of 890.210, a representative
emisson mask suitable for this band (Emisson mask B) was sdected. For emissons beyond the
immediate area of the intended emission, the attenuation required by §90.210 does not vary (43 + 10
log(P)) versus emission type. Based on this criteria, transmitter related emissions for the Long Range
System, T7400 Transmitter shall be reduced by the following amount with respect to the leve of the
fundamental:

Frequency offset versus Attenuation versus

the fundamenta (% of BW) the fundamental (dB)
50to 100 25
100 to 250 35
250 to 10f, 43+ 101log(P)

Based on the data obtained from the conducted emission data from the antenna port, the peak power
of thisunit is 0.7 waitts, which trandates the 43 +10 log(P) term to a minimum attenuation of 41.5 dB.

4.3 Test Results

The Long Range System, T7400 Transmitter was tested for radiated spurious emissons both AM &
NBFM transmission modes. The sgnals were fully modulated for dl tests. The test frequencies used
for each modulation type are listed below.

Professional Testing (EMI), Inc. 8 of 33
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Service Type Test Frequency (MH2)
AM 467.75
NBFM 467.75

Radiated emission data sheets are contained in Appendix D of this report. The Long Range System,
T7400 Transmitter met the §890.210(b) radiated emisson requirements. Documentation of the
immediate area surrounding the intended emission is shown as part of the occupied bandwidth plots.

5.0 Out of Band Emissions - Conducted

Radiated emissions measurements were made to determine out of band radiated noise produced by the
Long Range System, T7400 Transmitter in accordance with Section 90.210 (b). Evauation of the
Spurious emissions for this device was based primarily on Mask B criteria using representative traffic
sgnas.

Conducted emissons measurements were made a Professonal Testing's Round Rock, Texas
[aboratory. All measurements were made in an environmentally controlled setting.

5.1 Test Procedure

The spurious emissions for the device were measured using test signals for AM and NBFM. These
sgnals were sdlected for use for thistest based on the criteriadescribed in 47 CFR 2.989 (h).

The conducted spurious emissions of the Long Range System, T 7400 Transmitter was measured by
a Hewlett Packard HP 8566 Spectrum Analyzer. The Spectrum Anayzer was used to find the
maximums of the conducted emissons during the testing.  All find measurements were made using a
peak measurement method. The final measurements provided were determined by using the following
formula

Corrected Levd = Recorded Leved + Cable L oss

5.2 Test Criteria

In order to evaluate the EUT versus the out of band emission criteria of §890.210, a representative
emisson mask suitable for this band (Emisson mask B) was sdected. For emissons beyond the
immediate area of the intended emission, the attenuation required by §90.210 does not vary (43 + 10
log(P)) versus emission type. Based on this criteria, transmitter related emissions for the Long Range
System, T7400 Transmitter shall be reduced by the following amount with respect to the leve of the
fundamental:

Fregquency offset versus Attenuation versus
the fundamental (% of BW) the fundamental (dB)
50 to 100 25
100to 250 35

Professional Testing (EMI), Inc. 9of 33
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250 to 10f, 43+ 101og(P)

Based on the data obtained from the conducted emission data from the antenna port, the peak power
of thisunit is 0.7 waitts, which trandates the 43 +10 log(P) term to a minimum attenuation of 41.5 dB.

5.3 Test Results

The Long Range System, T7400 Transmitter was tested for radiated spurious emissions both AM &
NBFM transmission modes. The sgnas were fully modulated for dl tests. The test frequencies used
for each modulation type are listed below.

Service Type Test Frequency (MH2)
AM 467.75
NBFM 467.75

Radiated emission data sheets are contained in Appendix E of thisreport. The Long Range System,
T7400 Transmitter met the §890.210(b) radiated emisson requirements. Documentation of the
immediate area surrounding the intended emission is shown as part of the occupied bandwidth plots.

6.0 Radiofrequency Radiation Exposure Evaluation

An evaluation was performed to provide data regarding the L ong Range System, T 7400 Transmitter
with respect to the Radiofrequency Radiation Exposure requirements of 47 CFR 1.1310.

6.1 Evaluation Procedure

The primary method of controlling radio frequency radiation exposure from the L ong Range System,
T7400 Transmitter will be the responghbility of the ingtdler of the equipment. The device is to be
professondly ingtaled by personnd trained and familiar with ingtalation and configuration of wireless
sysems. The indtdler is respongble for antenna selection, ste sdection and find Site configuration.
Find compliance with Commission RF exposure regulations for this type of ste is the respongbility of
theingtaler and is addressed under separate OET documents.

This device is not marketed outside the wireless communications community. In order to ingtdl this
system properly, the maximum output power versus the frequency range should be reported in the
User’'s Manud for the device such that this issue can be addressed when the ingtdlation dte of this
device is designed.

6.2 Evaluation Results

The output power level for the Long Range System, T7400 Transmitter is reported in the User’'s
Manua as being 1.0 watts. 1n addition, the transmitting frequency for this device is reported as 467.75
MHz. Based on thisinformation, the L ong Range System, T 7400 Transmitter meets the necessary
requirements regarding RF exposure.

Professional Testing (EMI), Inc. 10 of 33
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7.0 Frequency Stability vs. Temperature Test

Measurements were made on the Long Range System, T7400 Transmitter to verify compliance
with the frequency dstability requirements of 82.1055(a) and 90.213(a). Under these
specifications, the EUT is tested to verify satisfactory frequency stability versus changes of
temperature.

7.1 Test Procedure

The EUT was placed in an environmental test chamber and powered such that the frequency
control element received normal voltage and the transmitter provided nominal RF output. The
chamber was programmed to cool from room temperature to —30 degrees C and then step in 10-
degree increments, each step held for 20 minutes, to 50 degrees C. A HP 8591E Spectrum
Analyzer was used to measure the transmitting frequency.

7.2 Test Criteria

When combined, Sections 2.1055(a) and 90.213(a) indicate that the paging transmitters operating
on paging-only frequencies must operate with frequency stability of 2.5 ppm in the 421-512 MHz
band with the temperature varied from —30 to 50 degree C.

7.3 Test Results

Data for this test is located in the Appendix F of this report. Long Range System, T7400
Tranamitter meets the frequency stability requirements for frequency stability versus temperature
variation based on the criterialisted above.

8.0 Frequency Stability vs. AC Voltage Test

Measurements were made on the Long Range System, T7400 Transmitter to verify compliance
with the frequency stability requirements of 8§2.1055(d) and 90.213(a). Under these
specifications, the EUT is tested to verify satisfactory frequency stability versus changes of AC
Voltage.

8.1 Test Procedure

The EUT was placed on a non-conductive table 0.8 meters above the floor. AC Power to the input
terminals was varied from 100VAC to 140VAC. The norma AC mains power for this system is
115 VAC. The center frequency and center frequency power level was recorded at 5 volt
intervals over thisrange.

8.2  Test Criteria
When combined, Sections 2.1055(d) and 90.213(a) indicate that the paging transmitters operating

on paging-only frequencies must operate with frequency stability of 2.5 ppm in the 421-512 MHz
band with the AC power varied from 100VAC to 140VAC.

Professional Testing (EMI), Inc. 11 of 33
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8.3 Test Results

Data for this test is located in the Appendix G of this report. Long Range System, T7400
Tranamitter meets the frequency stability requirements for frequency stability versus temperature
variation based on the criterialisted above.

9.0 Form 731 Information

The following information is provided for inclusion in the FCC Form 731 for the Long Range
System, T7400 Transmitter.

9.1 Emission Designator

As with the emission bandwidth, the emission type emitted by the Long Range System, T7400
Tranamitter is depended on the service that it operates with. Due to the intended ingtallation of the
system, the RF output signals of the Long Range System, T7400 Transmitter are complaint with
the AM and NBFM protocol requirements. This output emission designators (based on Party
2.201) for these services are:

Service | Emission Description Emission
Type Designator
AM (1) Modulation Type: Amplitude Modulation K1D

(2) Nature of Modulating Signa: A single channd containing
guantized or digital information without the use of a modulating
sub-carrier, excluding time-division mutiplex.

(3) Tdecommand

NBFM (1) Modulation Type: Frequency Modulation. F1D

(2) Nature of Modulating Signa: A single channd containing
guantized or digital information without the use of a modulating
sub-carrier, excluding time-division mutiplex.

(3) Telecommand

9.2  Output Power

In the conducted power tests, the highest power attained for each of the power settings was 28.4
dBm (0.7 watts). This level was achieved at both AM and NBFM modulation types. Since the
system automatically controls the maximum output power, this level should be constant for al
single carrier operations.

Due to the operating features of the EUT, 1 watt is the maximum composite power available from
the device. The data in the this report showed the power from the EUT is below this power
level. Therefore, the power rating requested for the grant for the Long Range System, T 7400
Tranamitter is:

1 watts

Professional Testing (EMI), Inc. 12 of 33
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9.3 Frequency Band of Operation

The transmission frequency of the Long Range System, T7400 Transmitter is:

467.75 MHz

10.0 Modifications

No modification was made on the L ong Range System, T7400 Transmitter during the test.

11.0 List of Test Equipment

A ligt of the test equipment utilized to perform the conducted and radiated emisson measurements is
given below. Thedate of calibration isgiven for each.

Date Last Calibration

Device Description Calibrated Due
HP 8566B Spectrum Analyzer 10/30/98 10/30/99
HP 85650A Quas Peak Adapter 10/30/98 10/30/99
MITEQ AF4- Preamplifier 05/10/99 05/10/00
00101800-40-10P-N
EMCO 3108 Biconical Antenna 07/10/99 07/10/00
EMCO 3146 Log Periodic Antenna 07/10/99 07/10/00
EMCO 3115 Double Ridged Horn Antenna  05/10/99 05/10/00
HP8591E Spectrum Analyzer 01/25/99 01/25/00
Thermothron SM-32  Temperature Chamber 10/05/98 10/05/99

Occupied
Appendix A Bandwidth Test Data
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Occupied Bandwidth Data Sheet
Long Range System
T7400 Transmitter

SERIAL #: N/A PROJECT #: 00196-10
DATE: September 15, 1999 MODE: AM

MKR A 13.8 kH=
ﬁﬂ REF 18. 8 dBm ATTEN 28 4B B, 88 ds

1a dB~

MARKER 4 1 \

13. 8 kKkH=
B. B2 dH

A A
CEMTER 467. 758 MH= SPAM 288 kH=
RES BW 1 kH= VEW 1 kH= SWP B0 meac

COMMENT #1: 26 dB Bandwidth = 13.8 kHz

COMMENT #2:

TEST ENGINEER: APPROVED BY:
Larry Zhou Jeffrey A. Lenk

Professional Testing (EMI), Inc. 14 of 33
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Occupied Bandwidth Data Sheet
Long Range System
T7400 Transmitter

SERIAL #: N/A PROJECT #: 00196-10
DATE: September 15, 1999 MODE: NBFM

MEKR A 23.6 kH=
J@: REF 8.8 dBm ATTEN 18 dB =2. 12 4B

18 487
"
CENTER ,Jr( \k
467 | 758 | MH= /
gt _
(et iy
CEMTER 4687. 750 MH= SPAN 188 kH=

RES BW 1 kH=z YBW 1 hkH= SWF 2808 mesac

COMMENT #1: 26 dB Bandwidth = 23.6 kHz

COMMENT #2:

TEST ENGINEER: APPROVED BY:
Larry Zhou Jeffrey A. Lenk
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Effective Radiated
Appendix B Power Test Data
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AM Mode, Antenna Horizontal

Effective Radiated Power Data Sheet

SERIAL # N/A
September 15, 1999

DATE:

Long Range System
T7400 Transmitter

PROJECT #: 00196-10

FCC ID#M74T7400

Freq. EUT Antenna|Recorded]Antennal Cable JCorrected] Level Limit JMargin
Direction] Height Level Factor Loss Level ERP
(MHz) § (Deg.) (Meter) (dBuV) (dB/m) (dB) § (dBuV/m) | (watts) J(watts)] (watts)
467.75] 286.00 1.00 97.90 18.60 5.00 121.50 0.424 2.00 -1.58
AM Mode, Antenna Vertical
Freq. EUT Antenna]Recorded]Antenna] Cable JCorrected| Level Limit fMargin
Direction] Height Level Factor | Loss Level ERP
(MHz) | (Deg.) (Meter) (dBuV) (dB/m) (dB) | (dBuV/m) | (watts) J(watts)] (watts)
467.75 0.00 3.00 92.40 18.60 5.00 116.00 0.119 2.00 -1.88
EM Mode, Antenna Horizontal
Freq. EUT Antenna|Recorded]Antennal Cable JCorrected] Level Limit JMargin
Direction] Height Level Factor Loss Level ERP
(MHz) § (Deg.) (Meter) (dBuV) (dB/m) (dB) J (dBuV/m) | (watts) J(watts)](watts)
467.75] 288.00 1.00 97.90 18.60 5.00 121.50 0.424 2.00 -1.58
FM Mode, Antenna Vertical
Freq. EUT Antenna|Recorded]Antennal Cable JCorrected] Level Limit JMargin
Direction] Height Level Factor Loss Level ERP
(MHz) § (Deg.) (Meter) (dBuV) (dB/m) (dB) § (dBuV/m) | (watts) J(watts)] (watts)
467.75 0.00 3.00 92.60 18.60 5.00 116.20 0.125 2.00 -1.87
TEST ENGINEER: APPROVED BY:
Larry Zhou Jeffrey A. Lenk

Low-Pass Filter

Professional Testing (EMI), Inc.
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Appendix C Test Data
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Low-Pass Filter Data Sheet

Long Range System
T7400 Transmitter

RS
1k G33u
R4 cs Rll
10k -
B30k & Ul o8t
220 ;
R3 e =
27
. . dAT4l =10
3 15k A
R6 1lu LS
R10 10 150nh
Clg 1k .
1u
, vout
10n
| 9
- - - lI - [ ] L]

“i8l aual . 1ib
g
TT45YN2 Audio/Modulation Path

Schematics, Audio Filter, LPF
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Low-Pass Filter Data Sheet

Long Range System
T7400 Transmitter

TT45Y¥N2Z AvdioModuwation Path Simulation
Date/Time run’ 10/31/99 10:10:04 Temperatura: 27.0

a0 -

40

=120 - |
1.0h 10h 100h 1.0Kh 10Kh 100Kh 1.0Mh
20%ogivivout))
Frequency

SPICE Generated L PF Performance
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Out of Band Emissions
Appendix D (Radiated) Test Data
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FCC ID#M74T7400

Out of Band Emission - Radiated Data Sheet

Long Range System
T7400 Transmitter

SERIAL # N/A PROJECT #: 00196-10

DATE: September 14, 1999 Mode: AM

POLARIZATION: Horizontal
Freq. EUT Recorded Cable Antenna Corrected Limit Margin

Direction Level Loss Factor Level

(MHz) (Deqg) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB)
467.750 286.0 97.80 5.0 18.7 121.5 Ref Ref
467.757 286.0 69.60 5.0 18.7 93.3 96.5 -3.2
467.764 286.0 57.50 5.0 18.7 81.2 86.5 -5.3
467.785 286.0 36.20 5.0 18.7 59.9 80.0 -20.1
935.500 54.0 42.30 7.9 23.7 73.9 80.0 -6.1
1403.25 20.0 40.40 2.1 25.0 67.5 89.5 -22.0
1871.00 200.0 25.70 2.1 27.0 54.8 89.5 -34.7
2338.75 240.0 36.70 3.1 29.0 68.8 89.5 -20.7
2806.50 30.0 19.90 2.0 30.0 51.9 89.5 -37.6
3274.25 290.0 34.70 3.0 30.5 68.2 89.5 -21.3
3742.00 245.0 23.10 4.8 32.0 59.9 89.5 -29.6
4209.75 45.0 17.60 3.2 32.5 53.3 89.5 -36.2
4677.50 45.0 22.80 3.8 33.0 59.6 89.5 -29.9

COMMENT #1: EUT Height: 1 Meter.

COMMENT #2: Measurements < 1 GHz made at 3 meters. Measurements made > 1 GHz made
a 1 meter. No EUT emissions detected between the fundamental and the 2nd Harmonics.

COMMENT #3: Authorized Bandwidth = 14 kHz.

TEST ENGINEER:
Larry Zhou

APPROVED BY:

Jeffrey A. Lenk
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FCC ID#M74T7400

Out of Band Emission - Radiated Data Sheet

Long Range System
T7400 Transmitter

SERIAL # N/A PROJECT #: 00196-10

DATE: September 14, 1999 Mode: AM

POLARIZATION: Vertica
Freq. EUT Recorded Cable Antenna Corrected Limit Margin

Direction Level Loss Factor Level

(MHz) (Deqg) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB)
467.750 0.0 92.40 5.0 18.7 116.1 Ref Ref
467.757 0.0 62.00 5.0 18.7 85.7 91.1 -5.4
467.764 0.0 50.80 5.0 18.7 74.5 81.1 -6.6
467.785 0.0 30.10 5.0 18.7 53.8 74.6 -20.8
935.500 101.0 35.50 7.9 23.7 67.1 74.6 -7.5
1403.25 90.0 49.10 2.1 25.0 76.2 84.1 -7.9
1871.00 45.0 33.20 2.1 27.0 62.3 84.1 -21.8
2338.75 100.0 48.30 3.1 29.0 80.4 84.1 -3.7
2806.50 90.0 21.10 2.0 30.0 53.1 84.1 -31.0
3274.25 80.0 41.10 3.0 30.5 74.6 84.1 -9.5
3742.00 270.0 31.90 4.8 32.0 68.7 84.1 -15.4
4209.75 150.0 30.70 3.2 32.5 66.4 84.1 -17.7
4677.50 0.0 17.70 3.8 33.0 54.5 84.1 -29.6

COMMENT #1: EUT Height: 1 Meter.

COMMENT #2: Measurements < 1 GHz made at 3 meters. Measurements made > 1 GHz made
a 1 meter. No EUT emissions detected between the fundamental and the 2nd Harmonics.

COMMENT #3: Authorized Bandwidth = 14 kHz.

TEST ENGINEER:
Larry Zhou

APPROVED BY:

Jeffrey A. Lenk
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FCC ID#M74T7400

Out of Band Emission - Radiated Data Sheet

Long Range System
T7400 Transmitter

SERIAL # N/A PROJECT #: 00196-10

DATE: September 14, 1999 Mode: NBFM

POLARIZATION: Horizontal
Freq. EUT Recorded Cable Antenna Corrected Limit Margin

Direction Level Loss Factor Level

(MHz) (Deqg) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB)
467.750 288.0 97.90 5.0 18.7 121.6 Ref Ref
467.762 288.0 49.90 5.0 18.7 73.6 96.6 -23.0
467.774 288.0 45.20 5.0 18.7 68.9 86.6 -17.7
467.810 288.0 24.20 5.0 18.7 47.9 80.1 -32.2
935.500 288.0 40.80 7.9 23.7 72.4 80.1 -7.7
1403.25 0.0 44.70 2.1 25.0 71.8 89.6 -17.8
1871.00 30.0 31.30 2.1 27.0 60.4 89.6 -29.2
2338.75 95.0 42.60 3.1 29.0 74.7 89.6 -14.9
2806.50 20.0 24.10 2.0 30.0 56.1 89.6 -33.5
3274.25 20.0 40.80 3.0 30.5 74.3 89.6 -15.3
3742.00 270.0 21.90 4.8 32.0 58.7 89.6 -30.9
4209.75 120.0 25.10 3.2 32.5 60.8 89.6 -28.8
4677.50 150.0 29.10 3.8 33.0 65.9 89.6 -23.7

COMMENT #1: EUT Height: 1 Meter.

COMMENT #2: Measurements < 1 GHz made at 3 meters. Measurements made > 1 GHz made
a 1 meter. No EUT emissions detected between the fundamental and the 2nd Harmonics.

COMMENT #3: Authorized Bandwidth = 24 kHz

TEST ENGINEER:
Larry Zhou

APPROVED BY:

Jeffrey A. Lenk
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FCC ID#M74T7400

Out of Band Emission - Radiated Data Sheet

Long Range System
T7400 Transmitter

SERIAL # N/A PROJECT #: 00196-10

DATE: September 14, 1999 Mode: NBFM

POLARIZATION: Vertica
Freq. EUT Recorded Cable Antenna Corrected Limit Margin

Direction Level Loss Factor Level

(MHz) (Deqg) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB)
467.750 0.0 92.60 5.0 18.7 116.3 Ref Ref
467.762 0.0 45.60 5.0 18.7 69.3 91.3 -22.0
467.774 0.0 39.80 5.0 18.7 63.5 81.3 -17.8
467.810 0.0 29.60 5.0 18.7 53.3 74.8 -21.5
935.500 0.0 33.90 7.9 23.7 65.5 74.8 -9.3
1403.25 90.0 50.00 2.1 25.0 77.1 84.3 -7.2
1871.00 20.0 34.40 2.1 27.0 63.5 84.3 -20.8
2338.75 180.0 48.80 3.1 29.0 80.9 84.3 -3.4
2806.50 120.0 34.00 2.0 30.0 66.0 84.3 -18.3
3274.25 160.0 47.80 3.0 30.5 81.3 84.3 -3.0
3742.00 100.0 37.10 4.8 32.0 73.9 84.3 -10.4
4209.75 90.0 33.20 3.2 32.5 68.9 84.3 -15.4
4677.50 235.0 28.60 3.8 33.0 65.4 84.3 -18.9

COMMENT #1: EUT Height: 1 Meter.

COMMENT #2: Measurements < 1 GHz made at 3 meters. Measurements made > 1 GHz made
a 1 meter. No EUT emissions detected between the fundamental and the 2nd Harmonics.

COMMENT #3: Authorized Bandwidth = 24 kHz

TEST ENGINEER:
Larry Zhou

APPROVED BY:

Jeffrey A. Lenk
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FCC ID#M74T7400

Out of Band Emissions
Appendix E (Conducted) Test Data
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FCC ID#M74T7400

Out of Band Emission - Conducted Data Sheet

Long Range System
T7400 Transmitter

SERIAL # N/A PROJECT #: 00196-10

DATE: September 13, 1999 Mode: AM
Freq. Recorded Cable Corrected Limit Margin

Level Loss Level

(MHz) (dBm) (dB) (dBm) (dBm) (dB)
467.750 -2.10 30.5 28.4 Ref Ref
467.757 -36.90 30.5 -6.4 3.4 -9.8
467.764 -48.30 30.5 -17.8 -6.6 -11.2
467.785 -70.20 30.5 -39.7 -13.1 -26.6
935.500 -53.40 30.5 -22.9 -13.1 -9.8
1403.25 -66.30 30.5 -35.8 -13.1 -22.7
1871.00 -68.70 30.5 -38.2 -13.1 -25.1
2338.75 -63.10 30.5 -32.6 -13.1 -19.5
2806.50 -83.10 30.8 -52.3 -13.1 -39.2
3274.25 -59.00 31.0 -28.0 -13.1 -14.9
3742.00 -55.30 31.0 -24.3 -13.1 -11.2
4209.75 -66.40 31.0 -35.4 -13.1 -22.3
4677.50 -73.30 31.0 -42.3 -13.1 -29.2

COMMENT #1.. Cable Loss adjusted to compensate for 30 dB attenuator installed in signal path
prior to taking reading.

COMMENT #2: Authorized Bandwidth = 14 kHz.

TEST ENGINEER:

Larry Zhou

APPROVED BY:

Jeffrey A. Lenk

Professional Testing (EMI), Inc.
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Long Range System
T7400 Transmitter

FCC ID#M74T7400

Out of Band Emission - Conducted Data Sheet

SERIAL # N/A PROJECT #: 00196-10

DATE: September 13, 1999 Mode: NBFM
Freq. Recorded Cable Corrected Limit Margin

Level Loss Level

(MHz) (dBm) (dB) (dBm) (dBm) (dB)
467.750 -2.90 30.5 27.6 Ref Ref
467.762 -28.30 30.5 2.2 2.6 -0.4
467.774 -42.20 30.5 -11.7 -7.4 -4.3
467.810 -63.30 30.5 -32.8 -13.9 -18.9
935.500 -57.10 30.5 -26.6 -13.9 -12.7
1403.25 -60.70 30.5 -30.2 -13.9 -16.3
1871.00 -60.90 30.5 -30.4 -13.9 -16.5
2338.75 -56.20 30.5 -25.7 -13.9 -11.8
2806.50 -71.30 30.8 -40.5 -13.9 -26.6
3274.25 -58.30 31.0 -27.3 -13.9 -13.4
3742.00 -51.60 31.0 -20.6 -13.9 -6.7
4209.75 -61.50 31.0 -30.5 -13.9 -16.6
4677.50 -76.70 31.0 -45.7 -13.9 -31.8

COMMENT #1.. Cable Loss adjusted to compensate for 30 dB attenuator installed in signal path
prior to taking reading.

COMMENT #2: Authorized Bandwidth = 24 kHz.

TEST ENGINEER:

Larry Zhou

APPROVED BY:

Jeffrey A. Lenk

Professional Testing (EMI), Inc.
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FCC ID#M74T7400

Frequency Stability
Appendix F vs. Temperature Test Data
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FCC ID#M74T7400

Frequency Stability vs. Temperature Data Sheet

Long Range System
T7400 Transmitter

SERIAL # N/A PROJECT #: 00196-10
DATE: September 15, 1999
Temperature Frequency Frequency
Stability
(C) (Hz) (ppm)
-30 467749775 0.48
-20 467750300 0.64
-10 467750425 0.91
0 467750300 0.64
10 467749075 1.98
20 467749888 0.24
30 467750262 0.56
40 467750625 1.34
50 467749838 0.35

COMMENT #1: Frequency was measured at both AM and NBFM modulation.

COMMENT #2: EUT met the requirement of frequency stability test (2.5 ppm)

TEST ENGINEER: APPROVED BY:

Larry Zhou Jeffrey A. Lenk

Professional Testing (EMI), Inc.
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FCC ID#M74T7400

Frequency Stability
Appendix G vs. AC Voltage Test Data
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FCC ID#M74T7400

Frequency Stability vs. AC Voltage Data Sheet

Long Range System
T7400 Transmitter

SERIAL # N/A PROJECT #: 00196-10

DATE: September 15, 1999

AC Voltage Frequency Frequency

Stability

(Volt) (Hz) (ppm)
100 467749918 0.18
105 467749908 0.20
110 467749914 0.18
115 467749898 0.22
120 467749910 0.19
125 467749906 0.20
130 467749908 0.20
135 467749910 0.19
140 467749908 0.20

COMMENT #1: Frequency was measured at both AM and NBFM modulation.

COMMENT #2: EUT met the requirement of frequency stability test (2.5 ppm)

TEST ENGINEER: APPROVED BY:

Larry Zhou Jeffrey A. Lenk

Professional Testing (EMI), Inc.
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