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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

FORWARD:

I n accordance with the Federal Communicati ons Code of Federal
Regul ati ons, dated October 1, 2003, Part 2 Subpart J, Paragraphs
2.907, 2.911, 2.925, 2.926, 2.1031 through 2.1057 and; Part 74
Subpart H, Paragraphs 74.801 through 74.861 the foll owi ng report

is submtted.

Applicable Standards & Test Procedures

a) In accordance with the Federal Communi cations Code of
Federal Regul ations, dated COctober 1, 2003, Part 2,

Subpart J, Paragraphs 2.907, 2.911, 2.913, 2.925, 2.926,
2.1031 through 2.1057, and applicabl e paragraphs of Part 74
the followng is submtted.

b) Test procedures used are the established Methods of

Measur ement of Radi o- Noi se Em ssions as described in ANSI 63. 4-

1992 and TI A/ El A 603.

List of Test Equipment
A Hewl ett Packard 8591EM and or 8562A Spectrum Anal yzer was used
as the neasuring device for the emssions testing. The anal yzer
settings used are described in the followng table. Refer to

t he Appendix for a conplete Iist of Test Equipnent.
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HP 8591EM SPECTRUM ANALYZER SETTI NGS

CONDUCTED EM SSI ONS

RBW AVG BW DETECTOR FUNCTI ON
9 kHz 30 kHz Peak/ Quasi Peak
RADI ATED EM SSI ONS (30 — 1000 MHz):
RBW AVG BW DETECTOR FUNCTI ON
120 kHz 300 kHz Peak/ Quasi Peak

HP 8562A SPECTRUM ANALYZER SETTI NGS

RADI ATED EM SSIONS (1 — 40 GHz):

RBW AVG BW DETECTOR FUNCTI ON
1 Mz 1 Mz Peak/ Aver age
ANTENNA CONDUCTED EM SSI ONS:
RBW AVG BW DETECTOR FUNCTI ON
100 kHz 300 kHz Peak

2.1033(C) Application for Certification:

(1) The full nanme and nuailing address of the manufacturer of the
device and the applicant for certification.
Lectrosonics, Inc.
581 Laser Road
Ri o Rancho, NM 87124

(2) FCCidentifier. DBZ SM

(3) A copy of the installation and operating instructions to be
furnished the user. Refer to the instruction manual furnished
with this application for details.

(4) Type or types of em ssion. 180KF3E

(5) Frequency range. 537.6 to 608.0 MHz and 614.0- 793.5 Miz.

(6) Range of operating power values or specific operating power
| evel s, and description of any neans provided for variation of
operating power. The output power is factory set to 100 nWwW
(nomnal). The EUT has no provision for operator variation of
t he out put power.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

(7) Maxi mum power rating as defined in the applicable part(s) of
the rules. As stated in CFR 47, 74.861(e)(ii), the maxi num
perm ssi bl e output power allowed is 250 nW

(8) The dc voltages applied to and dc currents into the several
el ements of the final radio frequency anplifying device for
normal operation over the power range. The EUT final
anplification stage runs at 3.28 volts with 63 mA current for
a power requirenent of 206.6 m\

(9) Tune-up procedure over the power range, or at specific
operating power |levels. Refer to the tune-up procedure
furnished with this application for details.

(10) A schematic diagram and a description of all circuitry and
devi ces provided for determ ning and stabilizing frequency,
for suppression of spurious radiation, for limting
nodul ation, and for [imting power. Refer to the schematics
furnished with this application for details.

(11) A photograph or draw ng of the equi pnment identification plate
or | abel shows the information to be placed thereon. Refer to
the FCC identification | abel information furnished with this
application for details.

(12) Photographs (8'' x 10'"') of the equi pnment of sufficient
clarity to reveal equipnent construction and |ayout, including
meters, if any, and | abels for controls and neters and
sufficient views of the internal construction to define
conponent pl acenent and chassis assenbly. Insofar as these
requi renents are nmet by photographs or drawi ngs contained in
instruction manuals supplied with the certification request,
addi ti onal photographs are necessary only to conplete the
requi red showing. Refer to the exhibits of this report and or
additional information furnished wwth the application for
details.

(13) For equi pnent enploying digital nodul ation techniques, a
detail ed description of the nodul ati on systemto be used,
i ncludi ng the response characteristics (frequency, phase, and
anplitude) of any filters provided, and a description of the
nodul ati ng wave train, shall be submtted for the maximm
rated conditions under which the equipnment will be operated.
The unit does not use digital nodulation. It uses digital
processi ng go get the audio ready for transm ssion, then
converts it back to audio before it is transmtted as regul ar
FM nodul at i on.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

(14) The data required by Sections 2.1046 through 2.1057,
i nclusive, nmeasured in accordance with the procedures set out
in Section 2.1041.

(15) The application for certification of an external radio
frequency power anplifier under Part 97 of this chapter need
not be acconpani ed by the data required by Paragraph (b)(14)
of this section. In lieu thereof, neasurenents shall be
submtted to show conpliance with the technical specifications
in Subpart C of Part 97 of this chapter and such information
as required by Section 2.1060 of this part. This paragraph
does not apply to this equipnent.

(16) An application for certification of an AM br oadcast
st ereophoni c exciter-generator intended for interfacing with
existing certified, or fornerly type accepted or notified
transmtters nmust include neasurenments made on a conplete
stereophonic transmtter. The instruction book nust include
conpl ete specifications and circuit requirenents for
interconnecting with existing transmtters. The instruction
book nust al so provide a full description of the equipnent and
measur enent procedures to nonitor nodul ation and to verify
that the conbination of stereo exciter-generator and
transmtter neets the emssion limtations of section 73.44.
Thi s paragraph does not apply to this equi pnent.

(17) A single application may be filed for a conposite systemt hat
i ncor porates devices subject to certification under nmultiple
rule parts; however, the appropriate fee nust be included for
each device. Separate applications nust be filed if different
FCC Identifiers will be used for each device.

2.1046 RF Power Output

Measurements Required:

Measurenments shall be made to establish the radio frequency
power delivered by the transmtter into the standard out put
term nation. The power output shall be nonitored and recorded
and no adjustnent shall be nmade to the transmtter after the
test has begun, except as noted bel ow

| f the power output is adjustable, neasurenents shall be nade
for the highest and | owest power |evels.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

Test Arrangement:
TRANSM TTER | ‘ SPECTRUM ANALYZER

The unit utilizes a permanently attached one-quarter wave
antenna system The radi o frequency power output was neasured
at a three-neter distance on an approved Open Area Test Site
(OATS) using the substitution nmethod. A HP 8591EM Spectrum
Anal yzer was used to neasure the radi o frequency power
produced by the EUT at a distance of three-neters. The |evel
was recorded and the EUT was renoved fromthe table and

repl aced by a substitution antenna driven by a frequency
generator. The generator output |evel was then increased
until the anplitude | evel produced by the substitution system
measured the sanme as previously recorded fromthe EUT. The
antenna was renoved and replaced by a spectrum anal yzer to
accurately record the generators power output. This power

out put | evel was then recorded. This procedure was repeated
for all frequencies of interest wwth the data taken reported
bel ow. Data was taken per Paragraph 2.1046(a) and applicable
par agraphs of Part 74.

Power in dBm was converted to power in Watts using the

foll ow ng fornmul a.

Power (dBm) = power in dB above 1 mlliwatt

MIlliwatts = 10Q(Power dBn10)

Watts = Power in mlliwatts tinmes 0.001

18.3 dBm = 10('& 310

67.608 nW= 67.608e-3 Watts

0.07 Wwatts
Results:
FREQUENCY | Anplitude of Power required from Cal cul at ed
EUT at 3 m generator to power in WAtts
Pyam reproduce |evel Pggn P,
537. 600 -12.5 18.3 67. 6e-3
550. 000 -11.6 19.0 79. 4e-3
563. 000 -10.8 19. 4 87. 1le-3
640. 000 -9.9 19.6 91. 2e-3
648. 000 -9.5 19.9 97.7e-3
665. 000 -10. 2 18.2 66. 1le- 3
742. 400 -11.0 18.0 63. 1le-3
755. 000 -9.8 19.5 89. le-3
767. 000 -12.5 18.1 64. 6e- 3

The specifications of Paragraph 2.1046(a) and applicable
par agraphs of Part 74 are nmet. There are no deviations
to the specifications.

ROGERS LABS, | NC. Lectrosonics, Inc.
4405 West 259™ Terrace MODEL: SM Transmitter
Loui sburg, KS 66053 Test #: 050202 FCC I D: DBZ SM

Phone/ Fax: (913) 837-3214 Test to: FCC Parts 2 & 74 Page 8 of 23

Lectrosoni cs SM Tst Rpt. DOC 2/ 22/ 2005



NVLAP Accredited Laboratory

2.1047

Measurements Required:

A curve or equival ent data,
will
whi ch t he equi pnent
Test Arrangement:

]

AC VOLT
METER

AUDI O

| NPUT TRANSM TTER

meet the nodul ati on requirenents of the rules,
is to be |icensed,

NVLAP Lab Code: 200087-0

Modulation Characteristics

whi ch shows that the equi pnent
under

shall be subm tted.

MODULATI ON METER

Y

SPECTRUM ANALYZER

The radi o frequency out put was passively coupled to a HP

Spectrum Anal yzer and a nodul ati on neter.

The spectrum

anal yzer was used to observe the radio frequency spectrumwth

the transmtter operating in its standard node(s).

The

nodul ati on nmeter was used to neasure the percent nodul ati on or

frequency devi ati on.

Results:

Figure 1 displays the graph
response of the nodul ator.
1 kHz and injected into the
i nput vol tage anplitude was
at 1000 Hz. This level was

made show ng the audi o frequency
The frequency generator was set to
audi o i nput port of the EUT. The
adj usted to obtain 50% nodul ati on
then taken as the 0-dB reference.

The frequency of the generator was then varied and the

vol tage input |evel

nodul ati on | evel constant.

recorded whil e holding the out put

Audio Frequency Response

5.00 p

-5.00

WP—“—*—Q\‘

-15.00 A

-25.00 ~

Inpuit Voltage (dB)

-35.00

100 1000

Frequency (Hz)

10000

100000

—e— Response normalized to 1000 Hz

Fi gure one Audi o Frequency Response Characteristics.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

Figure 2 shows the frequency deviation response for each of

ei ght frequencies while the input voltage was varied. The
frequency is held constant and the frequency deviation is read
fromthe deviation neter.

Frequency Deviation Response
75 - _/ﬁ%i—/f
= 65 A
T ~
2 >
= 45
4('35 35 ] x
5 T
-20 -10 0 10 20
. —e— Deviation at 100 Hz
Audio Input Level (dB) —=— Deviation at 1000 Hz
Deviation at 2500 Hz
Deviation at 5000 Hz
—x— Deviation at 10000 Hz
—e— Deviation at 15000 Hz
—g— Deviation at 20000 Hz
——— Deviation at 25000 Hz

Figure two Deviation Characteristics.

Figure 3 shows the frequency response of the audio | ow pass
filter.

Frequency Response of Audio LPF

Audio Response (dB)

w N
o v
o |

-35 T
100.0 1000.0 10000.0 100000.0

Frequency (Hz)

Figure three Frequency Response of Audio | ow Pass Filter

The specifications of Paragraph 2.1047 and applicable parts of

74 are net.
ROGERS LABS, | NC. Lectrosonics, Inc.
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2.1049 Occupied Bandwidth

Measurements Required:

The occupied bandwi dth, that is the frequency bandw dth such
that below its |lower and above its upper frequency limts, the
mean powers radiated are equal to 0.5 percent of the total nean
power radiated by a given em ssion.

Test Arrangement: MODULATI ON METER

AUDI O | TRANSM TTER J &{ SPECTRUM ANALYZER |

AC VOLT
MVETER
A spectrum anal yzer was used to observe the radi o frequency
spectrumwi th the transmtter operating in a normal node,

nmodul at ed by a frequency of 2,500 Hz and again at 15,000 Hz.
The power ratio in dB representing 99.5% of the total nean
power was recorded fromthe spectrum anal yzer. Refer to
figures four through eight showi ng plots of the 99.5% power and
spectral mask.

MARKER A ACTV DET: PEAK
167 .0 kHz ' MEAS DET: PEAK QP
1.22 dB MKR 467.8 kHz
1.22 dB
LOG REF 1¢.0 dBm
19
dB/
ATN
29 dB /ﬁ JaV=N VAN ,—»’f \,\_n\/T
N
MA SB
SC FC
CORRA
CENTER 537.6¢0¢ MHz SPAN 20@.0 KkHz
#IF BW 3.0 kHz AVG BW 3 kHz SWP 100 msec

Figure 4 Cccupi ed Bandwi dt h Measurenent with 2500 Hz i nput
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MARKER A ACTV BDET: PEAK
175.0 kHz MEAS DET: PEAK QP
.64 dB MKR 175.0 kHz
.54 dB
LOG REF 18.0 dBm
10
dB/
ATN
29 dB
ﬁf”ﬂ R
v N
MA SB
e (v \
CORR h] v\
1
CENTER 537.680¢d MHz SPAN 580.¢ kHz
#%IF BW 3.9 kHz AVG BW 3 kHz SWP 167 msec

Figure 5 Cccupi ed Bandwi dt h Measurenent with 15,000 Hz i nput

REF LEVEL ACTV DET: PEAK
.@ dBm MEAS DET: PEAK QP
MKR 55@.0¢8 MHz
~-2.416 dBm

LOG REF .g dBm

g
ey /]
ATN // \\\

1¢ dB /]

VA SB 7 h
SC FC \
CORR
CENTER 550.00¢ MHz SPAN 1.000 MHz
#IF BW 120 kHz AVG BW 3g0¢ kHz SWP 2¢.¢ msec

Figure 6 em ssions mask
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ATTEN 40dB IMEKR —~B85 . 34dB3
HL OdBm 10dB./ 1. 414056GH=

LMK

1.105 iGH=

—S85. 34| |dB
D

TRV A ,,WMMWMWWMMW%
START 3OMH= STCP 2.9006GHz
¥RBW 4100kH=z= VBW 1400kH= SWF 800ms

Figure 7 em ssions mask

ATTEN 140dB MKR —71.87dBm
RL. OdBm 10dB./” 2.9836H=
MKR

=2.98B3 GH=z
—74/.687 |dBm

START 2.28006GH=z= STOP B6.000GH=z=
*RBW 4100kH= VBW 100kH= SWP 800ms

Figure 8 em ssions mask
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Results:

The necessary bandwi dth for this sound broadcasting class of
equi pnrent is calculated fromthe equation B,=2M+2DK ( k=1,
M=15, 000 and D=75,000). This equates to a necessary bandw dth
of 180k Hz. The limting circuitry of the device reduces the
measur ed bandwi dth due to the constant frequency signal wave
used as the input.

fe (MHz) Cccupi ed Bandw dt h( kHz)
537. 6000 180

Requi rements of 2.1049(c)(1) and applicabl e paragraphs of
Parts 2, 22, and 74 are net. There are no deviations to the
speci fications.

2.1051 Spurious Emissions at Antenna Terminals

Measurements Required:

The radi o frequency voltage or power generated within the

equi pnent and appearing on a spurious frequency shall be
checked at the equi pment output term nals when properly | oaded
wth a suitable artificial antenna. The EUT utilizes a
permanently attached antenna system therefore the

requi renents are nmet and conpliance denonstrated fromthe

radi ated field strength neasurenents.

Test Arrangement:
TRANSM TTER SPECTRUM ANALYZER

Results:

Speci fications of Paragraphs 2.1051, 2.1057 and applicable
paragraphs of part 74 are net. There are no deviations to the
speci fications.
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2.1053 Field Strength of Spurious Radiation

Measurements Required:

Measurenments shall be made to detect spurious em ssions that
may be radiated directly fromthe cabinet, control circuits,
power |eads, or internmediate circuit elenents under nornal
conditions of installation and operation.

Test Arrangement:

TRANSM TTER ‘ AVPLI FI ER SPECTRUM ANALYZER

The transmtter, with the permanent antenna attached, was
pl aced on a wooden turntable 0.8 neters above the ground pl ane
and at a distance of 3 neters fromthe FSM antenna. The
turntable was rotated though 360 degrees to | ocate the
position registering the highest anplitude em ssion. The
frequency spectrumwas then searched for spurious em ssions
generated fromthe transmtter. Raising and |owering the FSM
antenna and rotating the turntable before final data was
recorded maxi m zed the neasured anplitude of each spurious
em ssion. A log periodic antenna was used for frequencies of
200 MHz to 5 GHz and pyram dal horn antennas were used for
frequencies of 5 Giz to 40 GHz. The substitution nethod was
used to neasure the spurious em ssions. Emssion |levels from
the EUT were neasured and anplitude |levels were recorded. The
EUT transmtter was then renoved and replaced with a
substitution antenna and signal generator. The signal from
t he generator was then adjusted such that the anplitude
recei ved was the sane as that previously recorded for each
frequency. This step was repeated for both horizontal and
vertical polarizations. The power in dBmrequired to produce
the desired signal |evel was then recorded fromthe signa
generator. The power in dBm was then cal cul ated by reduci ng
the previous readings by the gain in the substitution antenna.
The testing procedures used conformto the procedures stated
in the TI A/ El A-603 docunent.
The limts for the spurious radi ated em ssions are defined by
the foll om ng equati on.
Limt = Anplitude of the spurious em ssion nust be attenuated
by this anount bel ow the | evel of the fundanental. On any
frequency renoved fromthe assigned frequency by nore than
250% of the authorized bandwi dth: at |least 43 + 10 Log (P, dB.
0.100-watt transmtter.
At t enuati on 43 + 10 Logio( Pw)
43 + 10 Logie(0.100)

33 dB
ROGERS LABS, | NC. Lectrosonics, Inc.
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Results:
Bl ock 21
Fr equency Anpl i tude of EUT bSitg_r;alt_' evel ttO Em ssi on | evel Limt
- Of . Spurl ous em ssi on rSquuSi rIedu tloonr eapnr oednuncae bel oW carrier
Em ssi on Hori zont al Verti cal Hori zont al Verti cal Hori zont al Verti cal
(M) dBm dBm dBm dBm dBc dBc dBc
537. 600 -17.3 -12.5 10. 9 18. 3
1075. 20 -96. 3 -84.0 -67.5 -56.0 78. 4 74. 3 33
1612. 80 -89.8 -94.6 -63.2 -66. 3 74. 1 84.6 33
2150. 40 -100. 3 -100. 2 -72.0 -70.0 82.9 88. 3 33
2688. 00 -96.8 -98.1 -66.8 -67.0 7.7 85.3 33
550. 00 -18.8 -11.6 10.0 19.0
1100. 00 -85.3 -94.2 -57.8 -66.1 67.8 85.1 33
1650. 00 -86.8 -98.3 -92.4 -68.1 102. 4 87.1 33
2200. 00 -100. 2 -100. 2 -71.9 -72.0 81.9 91.0 33
2750. 00 -92.6 -98.8 -69. 3 -67.2 79. 3 86. 2 33
563. 00 -17.2 -10.8 10. 7 19. 4
1126. 00 -92.1 -86.6 -65.1 -58.1 75.8 77.5 33
1689. 00 -92 -87 -71.3 -61.1 82.0 80.5 33
2252. 00 -101. 4 -102. 7 -71.0 -72.0 81.7 91.4 33
2815. 00 -101.8 -96.1 -70.0 -65.3 80.7 84.7 33
Bl ock 25
Fr equency Anpl i tude of EUT bSitg_r;alt_' evel ttO Em ssi on | evel Limt
- Of - Spurl ous em ssi on rSquuSi rIedu tloonr eapnr oednuncae bel oW carrier
Em ssi on Hori zont al Verti cal Hori zont al Verti cal Hori zont al Verti cal
(M) dBm dBm dBm dBm dBc dBc dBc
640. 00 -17.3 -9.9 10. 8 19.6
1280. 00 -84.8 -88.3 -57.3 -59.3 68.1 78.9 33
1920. 00 -92.3 -95.3 -68.5 -69. 3 79. 3 88.9 33
2560. 00 -88.1 -90.3 -65.1 -68. 2 75.9 87.8 33
3200. 00 -99.6 -98.1 -72.0 -70.9 82.8 90.5 33
648. 00 -18.2 -9.5 10. 2 19.9
1296. 00 -93.0 -89.3 -66.5 -60.1 76.7 80.0 33
1944. 00 -91.5 -95.3 -71.5 -67.4 81.7 87.3 33
2592. 00 -91.5 -88.3 -68.5 -67.2 78.7 87.1 33
3240. 00 -97.0 -97.0 -71.5 -70.2 81.7 90.1 33
665. 00 -18.4 -10. 2 10. 3 18. 2
1330. 00 -100 -95.5 -71.2 -67.5 81.5 85.7 33
1995. 00 -91.0 -90.5 -71.0 -65.4 81.3 83.6 33
2660. 00 -99.0 -94.0 -74.0 -71.3 84. 3 89.5 33
3325. 00 -99.6 -97.0 -72.1 -70.1 82.4 88. 3 33
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Bl ock 29
Fr equency A"prl_iot Usdeen?fssE%Tn . bSSitgqalt _|Oenvea|mtte0nna Em ssi on | evel Limt
. Of_ Spurt ou I reuqui rledu tlo repr oduce bel ow carri er At
i el E Hori zont al Verti cal Hori zont al Verti cal Hori zont al Verti cal Least
(M) dBm dBm dBm dBm dBc dBc dBc
742. 40 -18.7 -11.0 12.5 18.0
1484. 80 -94.3 -89.0 -63.5 -60.4 76.0 78. 4 33
2227. 20 -95.0 -96. 3 -71.8 -72.3 84. 3 90. 3 33
2969. 60 -96.6 -95.5 -73.1 -72.5 85.6 90.5 33
3712. 00 -100.0 -100. 3 -75.0 -75.1 87.5 93.1 33
755. 00 -21.0 -9.8 10. 3 19.5
1510. 00 -99.5 -91.6 -68.3 -62.0 78. 6 81.3 33
2265. 00 -96.8 -96. 3 -72.1 -72.2 82.4 91.5 33
3020. 00 -98.5 -95.0 -74.2 -73.0 84.5 92.3 33
3775. 00 -98.1 -100.0 -74.5 -75.2 84.8 94.5 33
767. 00 -21.5 -11.5 10.5 18.1
1530. 00 -94.1 -91.5 -63.2 -61.9 73.7 80.0 33
2301. 00 -94.3 -94.1 -71.0 -73.5 81.5 91.6 33
3068. 00 -101.3 -94.0 -75.1 -72.0 85.6 90.1 33
3835. 00 -100. 3 -100.5 -75.1 -75.3 85.6 93.4 33

Speci fications of Paragraph 2.1053, 2.1057, applicabl e paragraphs
of part 74 are nmet. There are no deviations to the specifications.

2.1055 Frequency Stability

Measurements Required:

The frequency stability shall be nmeasured with variations of

anbi ent tenperature from-30° to +50° centi grade. Measurenents
shall be made at the extrenmes of the tenperature range and at
intervals of not nore than 10° centigrade through the range.

A period of time sufficient to stabilize all of the conponents
of the oscillator circuit at each tenperature |evel shall be
al l owed prior to frequency neasurenent. In addition to
tenperature stability, the frequency stability shall be
measured with variation of primary supply voltage as foll ows:

(1) Vary primary supply voltage from85 to 115 percent of the
nom nal value for other than hand carried battery
equi pnent .

(2) For hand carried, batteries powered equi pnent, reduce
primary supply voltage to the battery-operating end
poi nt, which shall be specified by the manufacturer.

(3) The supply voltage shall be nmeasured at the input to the
cable normally provided wth the equi pnent, or at the
power supply termnals if cables are not normally

provi ded.
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Test Arrangement:

TENNY TEMPERATURE
CHAMBER

TRANSM TTER I | [ FREQUENCY

COUNTER

The measurenent procedure outlined bel ow shall be foll owed:

Steps 1: The transmtter shall be installed in an

envi ronnent al test chanber whose tenperature is controll able.
Provi sion shall be made to neasure the frequency of the

transmtter.

Step 2: Wth the transmtter inoperative (power swtched

“OFF"), the tenperature of the test chanber shall be adjusted

to +25°C. After a tenperature stabilization period of one

hour at +25°C, the transmtter shall be switched “ON' with
standard test voltage appli ed.

Step 3: The carrier shall be keyed “ON', and the transmtter
shal | be operated unnodul ated at full radio frequency power
output at the duty cycle, for which it is rated, for a
duration of at least 5 mnutes. The radio frequency carrier
frequency shall be nonitored and neasurenents shall be

recor ded.

Step 4. The test procedures outlined in Steps 2 and 3, shal
be repeated after stabilizing the transmtter at the
environnmental tenperatures specified, -30°C to 50°C in 10-
degree increnents.

The frequency stability was nmeasured with variations in the
power supply voltage from85 to 115 percent of the nom na
value. A Topward 6303A DC Power Supply was used to vary the
dc voltage for the power input fromO0.8 Vdc to 1.7 Vvdc. The
frequency was neasured and the variation in parts per mllion
was cal cul ated. Data was taken per Paragraphs 2.1055 and
appl i cabl e paragraphs of parts 2, 22, and 74. 861.
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Results:

NVLAP Lab Code:

200087-0

Nom nal
f requency

755. 20000 MHz

FREQUENCY STABI LI TY VS TEMPERATURE I N PARTS PER M LLION (PPM and
percent (limt=0.002%

Tenperature in °C

- 30 -20 -10 0 +10 +20 +30 +40 +50
Change (Hz) -2790.00 | -6280.0 | -6210.0 | -5650.0 | -3020.0 | 400.0 -760.0 | 420.0 6980.0
PPM -3.694 -8.316 | -8223| -7.481 | -3.999 | 0.530 -1.006 |  0.556 9.243
% -0.0004 | -0.0008 | -0.0008 | -0.0007 | -0.0004 | 0.0001 -0.0001 | 0.0001 0.0009
FREQUENCY FREQUENCY STABI LI TY VS VOLTAGE VARI ATI ON
[ e 1.5 volts nom nal; RESULTS I N PPM
| NPUT VOLTAGE
1.27 Vi 1.50 Vi 1.72 Vg
755. 2000 0.0 0.0 0.0
FREQUENCY FREQUENCY STABI LI TY VS VOLTAGE VARI ATI ON
[ e 1.50 volts nonminal; RESULTS | N PPM
BATTERY ENDPO NT VOLTAGE 0.8 Vg
755. 2000 0.0

Specifications of Paragraphs 2.1055 and appli cabl e paragraphs
There are no deviations to the

of part 74 are net.

speci fications.

ROCERS LABS,

| NC.

4405 West 259™ Terrace
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APPENDIX
Model : SM TRANSM TTER

1. Test Equipnent List
2. Rogers Qualifications

3. FCC Site Approval Letter
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TEST EQUI PVENT LI ST FOR ROGERS LABS, | NC.

The test equipment used is maintained in calibration and good
operating condition. Use of this calibrated equi pnent ensures
measurenents are traceable to national standards.

Li st of Test Equi pnent: Cal i brati on Date:
Scope: Tektronix 2230 2/ 04
Wattneter: Bird 43 with Load Bird 8085 2/ 04
Power Supplies: Sorensen SR 20-25 SRL 40-25, DCR 150, DCR 140 2/ 04
H V Power Supply: Fluke Mdel: 408B (SN. 573) 2/ 04
R F. Generator: HP 606A 2/ 04
R F. CGenerator: HP 8614A 2/ 04
R F. Generator: HP 8640B 2/ 04
Spectrum Anal yzer: HP 8562A, 2/ 04
M xers: 11517A, 11970A, 11970K, 11970U, 11970V, 11970W
HP Adapters: 11518, 11519, 11520

Spectrum Anal yzer: HP 8591 EM 5/ 04
Frequency Counter: Leader LDC 825 2/ 04
Antenna: EMCO Bi conil og Model : 3143 5/ 04
Antenna: EMCO Log Periodic Mdel: 3147 10/ 04
Ant enna: Antenna Research Biconical ©Mdel: BCD 235 10/ 04
Antenna: EMCO Di pol e Set 3121C 2/ 04
Antenna: C. D. B-101 2/ 04
Ant enna: Sol ar 9229-1 & 9230-1 2/ 04
Ant enna: EMCO 6509 2/ 04
Audi o Oscillator: H P. 201CD 2/ 04
R F. Power Anp 65W Model: 470-A-1010 2/ 04
R F. Power Anp 50W ML85- 10-501 2/ 04
R F. PreAnp CPPA-102 2/ 04
LI SN 50 pHy/ 50 ohm 0.1 pf 10/ 04
LI SN Conpl i ance Eng. 240/ 20 2/ 04
Peavey Power Anp Model: | PS 801 2/ 04
Power Anp AR Mddel : 10W 1010M/ 2/ 04
Power Anp EIN Model: A301 2/ 04
ELGAR Model : 1751 2/ 04
ELGAR Model : TG 704A- 3D 2/ 04
ESD Test Set 2010i 2/ 04
Fast Transi ent Burst Generator Model: EFT/B-101 2/ 04
Current Probe: Singer CP-105 2/ 04
Current Probe: Solar 9108-1N 2/ 04
Field Intensity Meter: EFM 018 2/ 04
KEYTEK Ecat Surge Generator 2/ 04
Shi el ded Room5 Mx 3 Mx 3.0 M (101 dB Integrity)
10/ 1/ 2004
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QUALIFICATIONS
o

SCOT D. ROGERS, ENGINEER
ROGERS LABS, | NC

M. Rogers has approxi mately 16 years experience in the field of
el ectronics. Six years working in the automated controls industry

and 6 years working with the design, devel opnent and testing of radio
conmmuni cations and el ectroni c equi pnent.

PCSI TI ONS HELD:

Syst ens Engi neer: A/IC Controls Mg. Co., Inc.
6 Years

El ectrical Engi neer: Rogers Consul ting Labs, Inc.
5 Years

El ectrical Engi neer: Rogers Labs, Inc.
Current

EDUCATI ONAL BACKGROUND:

1) Bachel or of Science Degree in Electrical Engineering from
Kansas State University.

2) Bachel or of Science Degree in Business Adm nistration
Kansas State University.

3) Sever al Speci al i zed Trai ni ng cour ses and sem nars
pertaining to Mcroprocessors and Software progranmm ng.

St DRosers

Scot D. Rogers

January 31, 2005

Dat e
~1/08/2003
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FEDERAL COMMUNICATIONS COMMISSION

Laboratory Division
7435 Cakland Mills Road
Columbia, MD 21046
August 15, 2003
Registration Number: 90910

Rogers Labs, Inc.
4405 West 259th Terrace
Lonisburg, KS 66053
Attention: Scot Rogers
Re: Measurement facility located at Louisburg

3 & 10 meter site
Date of Renewal: August 15, 2003

Dear Sir or Madam:

Your request for renewal of the registration of the subject measurement facility has been received. The information
submitted has been placed in your file and the registration has been renewed. The name of your organization will
remain on the list of facilities whose measurement data will be accepted in conjunction with applications for
Certification under Parts 15 or 18 of the Cornmission's Rules. Please note that the file must be updated for any
changes made to the facility and the registration must be renewed at least every three years.

Measuzemnent facilitics that have indicated that they are available to the public to perform measurement services on a
fee basis may be found on the FCC website www.fce.gov under E-Filing, OET Equipment Authorization Electronic

Filing, Test Firms.
Ms. Fhyllis

arrish
Information Technician

ROGERS LABS, | NC. Lectrosonics, Inc.
4405 West 259™ Terrace MODEL: SM Transmitter
Loui sburg, KS 66053 Test #: 050202 FCC I D: DBZ SM

Phone/ Fax: (913) 837-3214 Test to: FCC Parts 2 & 74 Page 23 of 23

Lectrosoni cs SM Tst Rpt. DOC 2/ 22/ 2005



