A. | NTRODUCTI ON

The followi ng data are submitted in connection with this
Application for Type Certifacation in accordance with Part 2,
Subpart J, and Part 90, Subparts B,D, and | of the FCC Rul es and
Regul ati ons.

B. | NFORMATI ON REQUI RED BY PART 2 - Paragragh 2.981
This section provides data as required by the follow ng
Par agraghs: 2.983, 2. 985, 2. 987, 2. 989, 2. 993, 2. 995, 2. 997, 2. 999 and
2.1003.
.983 (a) See Form 731
.983 (b) See Form 731
.983 (c) Quanity production is anticipated
.983(d) (1) - (d)(3) See Form 731
.983)d)(4) The maxi numtransmitter power output is .50 Watt.

(5) RF final anplifier: At 9.00 Vdc and .09 Adc, Po = .50W

(6) The function of each active device is included in the

exhibits section of this application

(7) Complete circuit diagranms are included.

(8) Operating instructions are included in the exhibits

section of this application.

(9) Conplete tune-up procedures are included in the exhibits

section of this application.

(10) A discription of all circuitry and devices provided
for deternining and stabilizing frequency is included
in the exhibits section of this application

(11) A description of any circuits and devi ces enpl oyed
for suppression of spurious radiation, for [imting
nmodul ation, and for limting power in the exhibits
section of this application.

(12) NA

2.983(e) The data required by Paragraghs 2.985 through 2.987,
i nclusive, nmeasured in accordance with the procedures
contai ned in Paragragh 2.999, are included in Section E
of this application

(f) A photogragh or drawi ng of the equipnent identification

pl ate or |abel showing the information to be pl aced
thereon is included in the exhibits section of this
application.

(g) The required 8 x 10 photograghs reveal i ng equi prent
construction and | ayout are included in the exhibits
section of this application.

N A

N A

2.997 The frequency spectruminvestigation for spurious
em ssi ons per Paragraghs 2.991 and 2.993 include from
the | owest frequency within the transmtter to at | east
the 10th harnonic of the carrier frequency.

2.999 The neasurenent procedures enployed are in accordance
with the requirenents set forth in Paragragh 2.947.

2.1003 The identification | abel conplies with the requirenents
of this Paragragh and Paragragh 2.925.
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C. SUBM SSI ON OF EQUI PMENT FOR TESTI NG - Paragragh 2.943
Upon request, the test sanple will pronply be nade avail abl e
by Radi ati on Sci ence |nc.
D. DESCRI PTI ON OF MEASUREMENT FACI LI TIES - Paragragh 2.947
The open-field tests were perforned on the 3 neter range
mai nt ai ned by Radi ati on Science I nc. Conpl ete desciption and
nmeasur enent data have been placed on file with the Conm ssion
E. TEST DATA
This section contains results of measurenents required by
Parts 2 and 90 of the rules. Data are presented in tabular and/



or graghical form and neasurenent procedures are described
within the text of each reported test. The test sanple operated
on 154.6125 Mz.

RF POWNER QUTPUT - Paragraghs [2.985,2.983(d)(5),90.205(b)]

Measurenents pertaining to the power output of the transmitter
were perfornmed by the manufacturer. To the best of nmy know edge,
these tests were conducted in accordance with the procedures
outlined in Parts 2 and 90 of the Comm ssions Rul es and regul ations.
The data presented on Tabl e 1 denbnstrates conplience with the
appropriate technical standards.

MODULATI ON CHARACTERI STI CS - Paragragh [2.987(a), 90.211]

Measurenents pertaining to the nodul ati on characteristics were
performed by the manufacture. To the best of my know edge, these
tests were conducted in accordance with the procedures outlined
in Parts 2 and 90 of the Conmm sions Rules and regul ati ons.

The data presented on figures 1 and 2 denobnstrates conplience with
t he appropriate technical standards.
OCCUPI ED BANDW DTH - Par agraghs [2.989(c) (1), 90.209(c)]

Figures 3 and 4 contain pictures taken froma Hew ett Packard
8558B Spectrum Anal yzer. The transmitter was nodul ated with a sine
wave tone at 2500 Hz at a level 16 db above the required to produce
50% nodul ation at the frequency maxi num responce. Paragragh 90.209(c)
requires that the nean power of em ssions shall be attenuated bel ow
t he nmean output power of the transmitter by the foll ow ng anmpbunts.

(a) On any frequency renoved fromthe assigned frequency by nore
t han 50% but not nore than 100% of the authorized bandw dth
(at | east 25db)

(b) On any frequency renoved fromthe assigned frequency by nore
t han 100% but not nore that 250% of the authorized bandw dth
(at least 35db).

(c) On any frequency renoved fromthe assigned frequency by nore
t han 250% of the authorized bandwi dth [at |east 50 + | og(w) db or
80 db, whichever is the |lesser attenuation].

SPURI OUS EM SSI ONS AT THE 50 OHM TEST PO NT ON THE TRANSM TTER
[2.991, 90.209(c)]

The transnmitter was nodul ated per paragragh 2.989(c)(1).
The spectrum was checked with the spectrum anal yzer from 10 Mz
to the 10th harnonic of the carrier frequency. Cbserved eni ssions
not reported are attenuated nore than 20 db bel ow t he perni ssible
val ue of 47 db, i,e., 50 + log (.5W = 47 db given by Section
90.209(c)(3). The data in Table 1 verifies that the test sanple
conplies with Paragragh 90.209(c)(3).

TABLE 1
CONDUCTED SPURI QUS EM SSI ONS DATA

EM SSI ON EM SSI ON FCC
FREQUENCY LEVEL LIMT
(Mhz) (dbc) (dbc)
154. 6 REFEERENCE +27 Dbm 47
309. 2 - 54 47
463. 8 - 62 47
618. 4 -75 47
773.0 >-75 47
927.6 >-75 47
1082. 2 > 75 47
1236. 8 > 75 47
1391. 4 > 75 47

1546. 0 >-75 47



5. FIELD STRENGTH OF SPURI QUS RADI ATI ON - Par agr aghs
[2.993, 2.997,90.209(c)(3)]

Measurenemts were made on the three nmeter range naintained by
Radi ati on Science Inc. to quantify spurious em ssion |evel that]
are radiated directly fromthe cabinet, control circuits, power
| eads and internediate circuit elements under normal conditions
of installation and operation

Particul ar attenuati on was paid to harnmonics of the carrier
frequency as well as those frequencies renoved fromthe carrier
by nmultiples of the oscillator frequency. Data is submitted in
Tabl e 2 showi ng the magni tude of harnonics and ot her spurious
em ssions from 30 Mz through the 10th harnoni c.

The test sanple was placed on a non-conductive table one neter
above the ground plane in order to determ ne the maxi num | evel at
each emi ssion. Both horizontal and vertical site antenna
pol ari zati ons were enployed. The antenna was raised 1 to 4 neters
i n height and the equi pnent under test was rotated 360 degrees
to mnimnmze the enission.

The reference | evel for spurious radiations was taken as a
i deal dipole excited by the neasured output power according to
the foll owi ng rel ati onshi p:

E=(49.2 P1/2/ R

Wer e: E = electric-field intensity in Volts/neter
P = transmitted power in Watts
R = distance in neters

For this case: E = 1.65 VM= 124.4 dBu/ m

The permi ssible val ue of spurious enissions is equal to |ess
than 124.4 dBu/m - (50 + log(.5) = 77.4 dBu/ m

Any observed spurious em ssions not reported were nore than
20 db below the permitted | evel.

TABLE 2
FI ELD STRENGTH OF RADI ATED EM SSI ON
PONER EM SSI ON ANTENNA EM SSI ON EM SSI ON FCC
LEVEL FREQUENCY POLARI TY LEVEL LEVEL LIMT
Dbm Vhz (H V) dbuv/ m Dbc Dbc
27 154. 6 V 99.6 Ref er ence
309. 2 \Y 30.0 69. 6 47
463. 8 \Y/ 28.0 71.6 47
618. 4 V 42.0 57.6 47
773.0 V 32.0 67.6 47
927.6 \Y 33.0 66. 6 47
1391.5 \% 27.0 72.6 47
154. 6 H 87.1 Ref er ence
309. 2 H 35.0 52.1 47
618. 4 H 32.0 55.1 47
927.6 H 31.0 56.1 47
1082. 2 H 23.5 63. 6 47
1546. 1 H 29.0 58.1 47

Tabl e 2 nmeasurenents were made by Radi ati on Science I|nc.
they cal cul ated them out for Part 15 not Part [90.209].
The above neasurenents were copied fromthere test result paper
and cal culated for Part [90.209(c)(3).
The data from Table 2 verifies that the test sanple conplies
wi t h Paragragh 90.209(c)(3).

6. FREQUENCY STABI LI TY - Paragraghs 2.995, 90.213



Measurenents of the frequency stability versus tenperature was
made at tenperatures ranging from-30 degrees Cto +50 degrees C.
At each tenperature, the unit was exposed to the test chanber
anbient for a mnimmof 30 nmnutes after the tenperature had
stabilizied within plus or mnus one degree of the desired tenperature.
Following a 30 m nute "soak" at each tenperature, the frequency was
neasured within one mnute after application of power. The test
tenperature was sequenced in the order shown in Table 3 starting at
-30 degrees cel ci us.

The nomi nal prinmary power supply voltage of 9.00 Vdc was used,
and the frequency was neasured with a Hew ett Packard 5253B
Frequency Counter.

TABLE 3
FREQUENCY STABI LI TY VS. TEMPERATURE

TEVMPERATURE C FREQUENCY  Mhz
-30 154. 612555
-20 154. 612541
-10 154. 612567

0 154. 612590
+10 154. 612504
+20 154. 612535
+30 154. 612594
+40 154. 612570
+50 154. 612565

The values are within 5 ppm (.000773 Miz) of the assigned frequency
as stated in Paragragh 90.213. Thus, the test sanple conplies with
Par agragh 90. 213.

The out put frequencyy as a function of supply voltage was neasured,
and the results are given below in Table 4.

TABLE 4
FREQUENCY STABI LI TY
POAER SUPPLY VOLTAGE VS. OUTPUT FREQUENCY

POWER SUPPLY QUTPUT

VOLTAGE FREQUENCY
(9 (vdc) (Mz)

115 10. 35 154. 612590
100 9.0 154. 612590
85 7.65 154. 612590

These values are within 5 ppm of the assigned frequency. The test
sanpl e conplies with Paragragh 90.213.

CST-703/ V

FCC |1 D# |1 P9CST703

S/'N 101

One Channel Synthesived Transmitter
Frequency Range

154 - 174 Mhz

Power Qutput 500 nmw

SYSTEM DESCRI PTI ON

The CST-703/V is a one channel programrmabl e synthesized FM voice
transmitter, operating in the frequency range of 154 to 174 Mz in
12.5 Khz steps.

The software in the transmtter limts the user to the above
frequency range. The channel spacing is set at 12.5 Khz starting at
t he frequency of 154. 000000 Mz, frequencies that are not on 12.5 Khz



channel spacing will not be accepted.

Programm ng is acconplished with a conputer and a serial port. To
programthe transitter connect the programcable to the transmtter
and a open communi cations port. Load the software disk in the conputer,
with the program cable connected to the conputer and the transmitter,
turn the tranmitter ON. At this time the transmtter is disabled, and
the frequencies of the transmtter are displayed on the conputer
screen. To change the frequencies of the transmtter type "f=" and
the frequency. If the frequency you type in is outside the 154 to 174
Wiz limts the word INVALID will be displayed or if the frequency you
type inis not on 12.5 Khz steps the word INVALID will be displ ayed
and no frequency will be progranmed at that tine.

After progranmming the transmitter turn OFF the transnmitter and
di sconnected the program cabl e and connect the m crophone and antenna
to the transmtter. The transmitter has a internal matching circuit
for the antenna, thus the output Rf connector is not 50 GChms.

The PLL is connected to a TXCO, the frequency stability of the
transmtter is +/- 2.5 ppmover the tenperature range of -30 to
+70 degrees C.

CST-703/ V

FCC | D# |1 POCST703

S/'N 101

One Channel Synthesized Transmitter

Frequency Range

154 - 174 Whz

Power Qut put 500 mw

Audi 0 Pre-Enphasis and Low Pass Filter vs. |nput Signal

Pr e- Enphasi s Low Pass
I nput Signal Level -60 Dbm 6Dbn Cct i ve Filter
Frequency Hz Qut put Level Scaled +1/-3 12 Dbni Ccti ve
300, ........ ... 400nmvpp. ..-15.3Dbm . - 10. 24Dbm .
500................ 600nmvpp...-11. 7Dbm . .-6. 71Dbm
750. . ... 1100nvpp....-6.5Dbm .. - 1. 45Dbm
1000. ............. 1300nvpp....-5.1Dbm ... 0. 00Dbm
1500.............. 1800nvpp....-2.3Dbm .. +2. 82Dbm
2000. ....... ... 2000nvpp....-1.3Dbm .. +3. 74Dbm
2500........ .. ..., 3250nvpp. ... +2.8Dbm .. +7. 95Dbm
2700. .. ...l 4000nvpp. ... +4. 7Dbm .. +9. 76Dbm
3000.............. 3500nvpp. ... +3.5Dbm .. +8. 60Dbm
Low Pass Filter
4000, . .o -9. 00Dbc
B000. . oot -16. 00Dbc
B000. . .ot -22.00Dbc
T000. . o -27.00Dbc
B000. . . ot -31. 00DBC
9000. . . ot - 35. 00Dbc
10000. . . ot - 38. 00Dbc
15000. . . oot e - 50. 00Dbc
20000. . .. - 60. 00Dbc

Al audio distortion neasurenents at the above frequencies were

| ess than 10%

Di stortion neasurements were made with a B&W Mbdel 400 Distortion
Met er.

Audi 0 out put neasurenments were made with a Tektronix Gscill oscope
0S-245 and a Hewl ett Packard 3551A Audi o generator.

Al low pass filter measurenments were nade applying an audio
generator to the m crophone input, and nonitoring the output of
the trannmsistor on a Hew ett Packard 8558B Spectrum Anal yzer at

5 Khz bandwi dt h.



