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EXHBIT 1
| NTRODUCTI ON

SEA, Inc. of Delaware (SEA) is pleased to submt this
Application For Certification of our VHF FM Marine
Transcei ver/ DSC Control |l er, nodel SEA 157. SEA, Inc. seeks
Certification of the SEA 157 under Part 80.203 et. seq.

The nodel SEA 157 is designed to neet the requirenments of
Part 80 as it pertains to vhf radiotelephones for use on
boats and ships and at private (sinplex) narine coast
stations. The nodel SEA 157 is capable of sinplex or

sem -duplex operation as appropriate on all currently
aut hori zed marine vhf frequencies in the 156-162 MHz band.
It also contains all i nternational (1 TY  channel s.

Furthernore, the nodel SEA 157 is equipped with an integral
DSC Controller which conplies with the general requirenents
for dass D in accordance with 80.203(n), 80.225, Rec. ITUR
M 493-9, "Digital Selective-Calling System for use in the
Maritime Mbile Service"and RTCM paper 56-95/ SC101- STD.

Basic features of this Mirine VHF FM Transceiver/DSC
Controller include a transmtter frequency range of 156.0 to
157.5 Mz controlled by a 12.5 kHz step frequency
synt hesi zer. The transceiver can operate in either sinplex
or sem -dupl ex nodes. The receiver can operate over a range
of 155 to 164 MHz. Transmitter and receiver channel selection
is controlled by the front panel keypad. A list of standard
U S and international (ITU) marine vhf channel frequencies
is prestored in read-only-nenory by channel nunber. D rect
frequency entry is not allowed. The transmtter devel ops 25
watts or 1 watt of carrier power and power |evel may be
sel ected by the operator. Automatic reduction of carrier
power to 1 watt is provided on channels 13 (156.650 MHz) and
67 (156.3 MHz). A manual high power override capability is
al so present on these channels per Part 80.215(9g)(3). The
operating system does not allow voice transm ssion on the
digital selective calling channel (70), 156.525 M1z.

Qperating requirenents conpliance. The SEA 157 is equi pped
to operate on all currently authorized channels in the
156- 162 VHz band. Its oper at or on/ of f sel ect,
transmt/receive select and channel select controls are all
readi |y accessi ble and can be changed as fast as the operator
can push the buttons. The SEA 157 is fully capable of
operation in conpliance with the followi ng requirenents as
they apply to tel ephony operations in the 156-162 MHz band:

Land (private coast): Parts 80.67(a), 80.71
Ships: Parts 80.80, 80.143, 80.148
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Conpul sory ships conpliance: The SEA 157 is capable of
complying wth these requirenents as they pertain to vhf
radi ot el ephones or vhf watch receivers operating in the
156- 162 MHz band:

Subpart R (300 Goss tons): Parts 80.871, 80.873, 80.874.
See Exhibits 4 and 5 for transmtter power output and
nodul ati on characteristics. See Exhibit 12 for receiver
sensitivity measurenents and statenents concerning certain
recei ver characteristics required by Part 80.874.

Subpart S (Small passenger boats): Parts 80.905, 80.911,
80.913. See Exhibits 4 and 5 for transmtter power output and
nodul ati on characteristics. See Exhibit 12 for receiver
sensitivity nmeasurenents.

Subpart T (Vessels on the Great Lakes): Parts 80.956, 80.959,
80.961. See Exhibit 4 for transmtter power output. See
Exhi bit 12 for receiver sensitivity nmeasurenents.

Subpart U (Bridge-to-Bridge Act): Parts 80.1011 and 80.1013
The SEA 157 is capable of transmission and reception on
156. 650 MHz (Channel 13).

Subpart E (Ceneral Technical Standards): The SEA 157
incorporates a VHF DSC Controller which conplies with the
general requirenments for Class D as specified in 80.203(n),
80.225, Rec. ITUHR M493-9 and RTCM 56- 95/ SC101- STD.

NAVE OF APPLI CANT, Part 2.1033(c)(1)

SEA, Inc. of Delaware, 7030 220th St. S.W, Muntl ake Terrace
WA, 98043 --- Manufacturer and Applicant ---

EQUI PMENT | DENTI FI CATI O\,  Part 2.1033(c)(2)

Mbdel SEA 157, VHF FM Mari ne Transcei ver/ DSC Control |l er
FCC I dentifier: BZ6SEAl157
| NSTALLATI ON AND OPERATI NG | NSTRUCTI ONS, Part 2.1033(c)(3)

See Encl osed Operating and Installation Manual

FCC | DENTI FI ER BZ6SEA157
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EXH BIT 2
TECHNI CAL DESCRI PTI ON, Part 2.1033(c)

TYPE OF EM SSION, Parts 2.1033(c)(4) and 80.207(d)

VO CE Mbde: 16KOG3E DSC Mvde: 13K5&2B
Not e: The necessary bandwi dths were determned from the
tables in Part 2.202(g) based on hi ghest nodul ati on frequency
of 3000 Hz and peak frequency deviation of 5000 Hz.

FREQUENCY RANGE, Part 2.1033(c)(5):

Transmt: 156.0 to 157.5 MHz
Receive: 155.0 to 164.0 MHz

RANGE OF OPERATI NG POAER LEVELS, Part 2.1033(c)(6):

Two carrier power levels are provided: 25 watts and 1
wat t . Power level is held constant by a servo |oop
operating from a sanple of the RF output. See Part
2.1033(c)(10) below for details.

MAXI MUM PONER LEVEL, Part 2.1033(c)(7): 25 watts carrier.

The transmitter conplies wth 80.215(c)(1),(e) and (9)
concerning allowable maxi num power, nmanual and automatic
power reduction and manual power override.

DC VOLTAGES AND CURRENTS APPLI ED TO FI NAL AMPLI FI ER

Part 2.1033(c)(8):
Test conditions:

DC voltage neasured at pin 3 (H dc) of rf power anplifier
nodule U3 which is the dc power input point to final power
anplifier stage (See transmitter schematic diagram in
I nstruction Manual). DC current neasured into same pin as
above. Transmitter operated on a frequency in the mddle of
its range and set to 25 watts average out put power.

DC Vol t age: 13.1 Volts DC Current: 4.5 Anps
TUNE- UP PROCEDURE, Part 2.1033(c)(9)

See Prelimnary SEA 157 Instruction Manual (Enclosed),
Chapter 4, "lInstallation" and Chapter 6, "Maintenance".

FCC | DENTI FI ER BZ6SEA157
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FREQUENCY DETERM NI NG AND STABLI LI ZATI ON Cl RCUI TS,
Part 2.1033(c) (10)

Pl ease refer to the followi ng diagrans for this discussion:

SEA 157 Functional Block Diagram Figure 6.1 and Mai nboard
Schematic Diagram in the Prelimnary SEA 157 Instruction
Manual ( Encl osed).

General : The frequency determining circuits performwthin
+ 5 ppmfrequency stability limts over the tenperature range
of at least -20 to +50 C

Detail ed discussion: The SEA 157 uses a 21.850 Miz nmaster
crystal oscillator (part of UlO |ocated on RF Mainboard) as
the master transmtter frequency reference. This oscillator,
with its associated conponents, is the sole source of both
transmtter and receiver frequency stability. It's frequency
is divided by 1748 to provide the 12.5 kHz reference for the
VHF frequency synthesizer

The single | oop synthesizer uses LSI circuit synthesizer chip
(U10) which contains a dual nodulus prescaler, frequency
dividers and a phase detector with tri-state output. Phase
pul ses from the phase detector are integrated by the | oop
filter and the resulting voltage provides the tuning contro
for the voltage controlled oscillator (VCO Mdule, Q1).

During transmssion, the VCO operates directly at the
transmtter output frequency in the 156 Mz band and is phase
and frequency locked to an integer nmultiple of the master
oscillator frequency divided by 1748 (12.5 kHz). The
frequency of the synthesizer is equal to (N 1748)x21. 850 MHz;
e.g., the value of N is 12,544 for a synthesizer output
frequency of 156.800 MHz. The VCO changes frequency in exact
proportion to any change in the 21.850 Miz master oscillator
frequency. A one ppm change in master oscillator frequency
would result in a one ppm change in transmtter output
frequency.

Any circuit failure which causes the VCO to depart from a
stabl e phase-|ocked condition results in |engthening of the
phase pul ses on pin 8 of Ul0. These pulses are detected as a
| ogi c | evel change by an input port on the mcroconputer. The
m croconput er then di sabl es transm ssion.

The nmaster oscillator (part of UlO) is a Colpitts type which
uses a 21.850 MHz, high stability AT-cut fundanental node
crystal (Y1) tightly bound to a positive tenperature

FCC | DENTI FI ER BZ6SEA157
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coefficient thermstor (PTC) which is used as a crystal
heat er at tenperatures bel ow zero degrees C.

The crystal oscillator conponents include a negative
tenperature coefficient capacitor (Cl03) to conpensate for
capacity variations in ULO with tenperature. Wthout the PTC
installed, the oscillator holds wthin + 5 ppm frequency
stability limts over -10 to +60 degrees C. The crystal
itself, as opposed to the other oscillator «circuitry,
dom nates the frequency stability at extrene tenperatures.
The PTC has a sharp knee in its tenperature characteristic
curve so that its power dissipation increases dramatically
bel ow zero degrees C anbient. The PTC delivers an adequate
anount of heat to the crystal to keep the crystal case
t enperature above -10 degrees C for anbi ent tenperatures down
to -30 degrees C. Thus the crystal is maintained above the
| owest tenperature beyond which it would ot herwi se exceed the
5 ppmlimt. At normal room tenperatures or above, the PTC
has negligible effect on the oscillator frequency.

DESCRIPTION OF MODULATION LIMTING POMNER LIMTING AND
SPURI OQUS RADI ATI ON SUPPRESSI ON CI RCUI TRY, Part 2.1033(c)(10)

Several circuits in the transmtter play a significant role

in reducing unwanted emssions, limting output power and
limting peak frequency deviation. These circuits are
described below beginning at the audio section and
progressing through to the RF output port. Pl ease refer to
the transmtter-receiver-synthesizer schematics in the

I nstruction Manual for specific circuits.

1. Audio Preenphasis, Cipping and Filtering: The SEA 157
enploys a Digital Signal Processor (DSP) system which uses
digital technology to provide the required audi o preenphasis
and clipping functions that are required for effective
Frequency Modul ati on. The DSP system also provides an
ef fective bandpass filter to limt the frequency response of
the transmtter audio <circuitry to prevent excessive
bandwi dth of the transmtted signal.

Transm tter audio fromthe mcrophone is applied to CODEC U6
which, in conjunction with program routines running in the
DSP chip U5, provides audio preenphasis, clipping and finally
an audi o bandpass filter. These digital routines shape the
transmtter audi o response and provi de appropriate protection
agai nst excessive deviation under audi o overdrive conditions.

FCC | DENTI FI ER BZ6SEA157
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2. RF Amplifier Chain: Consisting of @, QL0 and Ul6, the
transmtter RF chalin uses tuned narrowband anplifiers so that
unwant ed frequencies are not anplified.

3. RF Qutput Lowpass Filter: This seven-pole |ow pass filter
which 1Is just prior to the antenna termnal attenuates
harmoni cs of the transmtter output frequency.

4. Automatic Power Control (APC) System This is a digital
negative feedback control system which continuously nonitors
and, if necessary, corrects the output power |evel at the
antenna termnals. Cl19 sanples the RF voltage at the RF

power anplifier output termnal. D ode D34 converts the RF
signal to a dc level proportional to the output power |evel
and the dc signal is fed to A/D converter, U5, The

digitized signal is then applied to the DSP chip and
subjected to a power control routine which, through DA
converter Ul7, drives dc anplifier (@ and QL3) to provide
the correct dc supply voltage to @@ and the first stage of
Ul6. This in turn creates the proper RF drive to the fina

anplifier stage. Two reference conparison levels are used in
the control routine which correspond to 1 watt and 25 watt
output levels. Wen adjusted according to the alignnent
instructions, the APC systemw |l closely maintain the 1 w or
25 w output level (as selected) over a w de range of power
supply voltages and anbient tenperatures. The final RF power
anplifier stage cannot produce nore than about 30 watts even
in the unlikely event that the automatic power control system
shoul d fail

FCC | DENTI FI ER BZ6SEA157
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EXHBIT 3
| NTROCDUCTI ON TO TRANSM TTER MEASUREMENTS, Part 2.1033(c)(14)

Exhibits 4 through 9 on the followi ng pages present the
required measured transmitter performance data for parts
2.1046 through 2.1057. The appropriate Part 80 references are
al so included in each exhibit.

Pl ease note: Receiver data and neasurenents for receiver type
acceptance per 80.874 can be found in Exhibit 11.

CERTI FI CATI ON OF TEST DATA, Part 2.909

Pl ease see page 3-2 for the test supervisor's statenent.

MEASUREMENT PROCEDURES, Parts 2.947, 2.1041

Speci fic neasurenent procedures and test setup diagrans are
presented along with the resultant data for each of the tests
prescri bed by parts 2.1046 through 2.1057.

TEST EQU PMENT LI ST, pp. 2.947(d)

The equi pment used for the tests is |listed on page 3-3

FCC | DENTI FI ER BZ6SEA157
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STATEMENT OF TEST SUPERVI SOR, Part 2.911

This is to certify that the wundersigned supervised the
technical tests included in this report and to the best of ny
know edge, the data and facts are correct.

The engineering qualifications of the wundersigned are as
fol | ows:

1. Three years attendance as E. E. undergraduate at the
Uni versity of Washington. Specific technical education
in the US Navy and the Boei ng Airplane Conpany.

2. Hol der of FCC First O ass Radi otel ephone |icense with
Shi p's Radar Endorsenent for over 30 years. Present
hol der of General Radiotel ephone License #PG 13-21992
Hol der of various amateur radio |icenses since 1952.
Presently hol di ng K7TKDU for over 40 years.

3. Over 38 years professional experience at radar and
comuni cati ons equi pnent design with the foll ow ng
organi zati ons: The Boei ng Conpany, Raytheon, Inc.,
Nort hern Radi o Conpany and SEA, Inc. (Conpany co-
founder, chief engineer).

Should you require further information regarding this
application, please contact ne at (425)771-2182. For your
greater convenience the SEA Inc. WATS line nunber is 1-800-
426- 1330.

Si gned,

G WIIliam Forgey Dat e
Vi ce President, Engineering
SEA, Inc. of Del anare

Not e: Signed copy provided as separate attachnent

FCC | DENTI FI ER BZ6SEA157
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TEST EQUI PMENT LI ST, Part 2.947(d)

| TEM DESCRI PTI ON

Audi o Step Attenuator
RF Wat t net er

50W 20 dB Attenuator
Power Splitter

50 Onhm Ter m nati on
GCsci | | oscope
Spect rum Anal yzer

DC Power Supply

10. True RM5 Vol tneter
11. RF Signal Generator
12. Frequency Counter

13. Frequency Standard
14. Environnmental Chanber
15. DC Power Supply

16. Mbodul ati on Anal yzer
17. Distortion Anal yzer
18. Plotter

19. 10 dB attenuator

CoNoRWNE

FCC | DENTI FI ER BZ6SEA157

Audi o Si newave Cener at or

MCDEL

HP3325A

HP350A

Bird 4410a, 4410-6 El enent
JWF | ND. 50HF- 020- 50
Mnicircuits ZFDC 10-1
Tektroni x 011-0049-01
Tektroni x 2465A

Hewl ett - Packard 8568B
Hewl ett - Packard 6269B
Fl uke 87

Fl uke 8080A

HP5384A

HP58503A

Tenney Jr.

NEWVAR 115-12-35
HP8901A

HP333A

HP7470A

Mnicircuits CAT-10
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EXHBIT 4

RF POAER OUTPUT, Parts 2.1046(a), 2.1046(c) and 80. 215

APPL| CABLE RULES:

Part 80.215(a)(2): G3E emissions rated by carrier power.
Part 80.215(c)(1): Coast stations allowed 50 W nax.,
156- 162 MHz.
Part 80.215(e)(1): Ship stations 156-162 MHz, 25 watts
max., reducible to one watt or |ess.
Part 80.215(Q): Ship station carrier power at |east 8
watts, not greater than 25 watts.
Battery supply voltage between 12.2
and 13.7 vdc.
Part 80.215(g)(1): Transmitter reducible to 1 watt or |ess.
Part 80.215(g)(3): Automatic carrier reduction to one watt
or less on 156.375 and 156.650 Mz with
manual override capability to ful

power .

Part 80.911(d): Transmt power at |least 15 watts after
10 mi nutes operation with 11.5 V supply.

Part 80.959(c): Transmt power at |least 10 watts after

10 mi nutes operation with 11.5 V supply.
PROCEDURE:

The transmtter was tested on two frequencies, 156.050 Mz
and 157.425 MHz, representing the |lower and upper edges of
the transmtter's tuning range. The radio was tuned up in
accordance with the alignnment procedure in the instruction
manual . A 50 ohm power attenuator was attached to the antenna
termnals. No nodul ati on was applied during the tests.

The radio was powered through its normally supplied power
cable by a | aboratory power supply. Power supply voltage was
normal ly set to 13.6 VDC.

Pl ease refer to the test set-up diagram Figure 4.1.

Prior to nmaking the actual power mneasurenents, the test setup
was calibrated to conpensate for |osses between the
transmtter output and the spectrum analyzer display. The
spectrum anal yzer reference level was adjusted so that the
carrier line just touched the top of the screen. Thi s
occured at a reference level of +13.8 dBmindicating 44-13.8
= 30.2 dB |l oss between transmtter and spectrum anal yzer.

The transmtter was keyed on both the test frequencies and at
both 25 and 1 watt power I|evels. Readings were taken from
both the spectrum anal yzer and the wattneter.
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The wattneter slug was changed fromthe 25 watt version used
in the 25 watt tests to a one watt version for the one watt
tests. The manufacturer states the accuracy of the wattneter
is + 5%for full scale deflection

Qperating note per 80.215(g)(3): Wen either of channels 13
(156.650 MHz) or 67 (156.375 Miz) is selected for
transm ssion in the USA channels node, the transmtter power
is automatically reduced to one watt. The transmitter power
can be nmanually overridden back to full 25 watt power on
t hese two channel s by pressing and hol ding down the "1 watt"
key during transm ssion

To ensure conpliance wth 80.215(g), another test was
perfornmed in which the power supply voltage was varied from
13.7 down to 12.2 vdc while in the 25 watt node on 156. 05
MHz. The wattnmeter was nonitored for any variation in power
fromthe 25 watt |evel.

A final test was run to ensure the transmitter is capable of
compliance wth Parts 80.911(d) and 80.959(c). The
transmtter was operated continuously for 10 mnutes wth
11.5 volts at its supply termnals. The wattnmeter was
nonitored to see if the output power renained above 15 watts.

RESULTS:
Frequency Power Wat t net er Spect rum
MHz Setting \Watts Equiv.dBm Anal yzer, dBm
156. 050 25 W 24.5 +44 13.7 + 30.2 = +43.9
157. 425 25 W 24 +44 13.6 + 30.2 = +43.8
156. 050 1w .95 +30 -0.3 + 30.2 = +29.9
157. 425 1w .98 +30 -0.2 + 30.2 = +30
Since the wattnmeter was deflected full scale in each

condi tion above, and the full scale wattneter accuracy is 5%
the actual power is known wthin .25 dB. The spectrum
anal yzer is not quite as accurate in nmeasuring absol ute power
but serves to insure that emssion limtations are not
viol ated during the tests.

In the second test the output power dropped from24.5 to 23.8
watts as the power supply voltage was varied from 13.7 down
to 12.2 vdc.

In the final test, the output power started at 23.5 watts and
after 10 mnutes it was still 23.5 watts.
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EXHBIT 5

MODULATI ON FREQUENCY RESPONSE AND MODULATI ON LI M TI NG
PARTS 2. 1047(a) (h)

APPL| CABLE RULES:

Parts 80.205(a), (b),: Mximum frequency deviation for GE

80. 213(d) emssion is 5 kHz (5 kHz = 1009 .
Parts 80.213(a)(2): Must nai ntai n peak nodul ati on bet ween

80. 873(b) 75 and 100%

80.911(b)
Part 80.213(hb): Modul ation limter required.
PROCEDURE:

The transceiver and test equipnment were set up as shown in
Figure 5. 1. The transmitter was first tuned up on the
desired test frequency in accordance with the instruction
manual . A 50 ohm resistive power attenuator was attached to
the antenna term nal s.

The transmitter was nodulated by connecting an audio sine
wave generator, variable from 100 to 5000 Hz with constant
out put anplitude, to the mcrophone input termnals through
an audi o step attenuator.

The oscilloscope was used to nonitor both the anount of
clipping at the CODEC output (Pin 3 on VCO nodule
ASY-0157-03) and the audio input voltage at the m crophone
term nal s.

The frequency nodul ation analyzer serves as a calibrated
recei ver. Its denodul ated baseband audi o out put bandw dt h was
set to 15 kHz at -3dB. Its output anplitude is a |inear
function of transmtter peak deviation or percent nodul ation.
The audio voltneter was calibrated so that 0O dB represented
100% percent nodul ation or 5 kHz peak devi ati on.

Three tests were conducted. The first test used an audio
drive level that did not quite cause audio clipping at the
frequency of highest gain in the transmtter audio circuits.
The second test was at a medium audio drive |evel sufficient
to produce 100% nodul ati on at sone audi o frequency. The third
test was performed at an audio drive level sufficient to
produce audio limter clipping at frequenci es between 300 and
3000 Hz. The peak-peak sinusoidal mcrophone termnal |evels
were recorded and conpared with the level produced at the
m crophone termnals by the normally supplied m crophone.
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RESULTS:
Audi o vol tage at m crophone input termnals:

Test 1, low audio drive: 14 nV p-p
Test 2, ned. audio drive: 40 nV p-p
Test 3, high audio drive: 110 nV p-p

Plots of nodulation level vs. frequency are provided in
Figures 5.2, 5.3, and 5.4 resulting fromthe three tests. In
each case zero dB represents 100% nodul ation (5 kHz peak
devi ation).

The effect of preenphasis is readily seen in Figure 5.2 for
nodul ati ng frequencies bel ow about 2500 Hz. Attenuation of
the audio lowpass filter dom nates the response above 3000
Hz.

During normal voice transmssion, the peak to peak audio
voltage at the mcrophone termnals is approx. 40 nV.
| nspection of the deviation neasuring instrunment indicate
peak devi ation averagi ng about 90% or 4.5 kHz.

Three additi onal nodul ation plots which display deviation vs.
audi o drive level at 500 Hertz, 1000 Hertz and 2500 Hertz are
provided in Figures 5.5, 5.6 and 5.7. In each case, the
applied audio level was varied froma |evel 30 dB bel ow the
nom nal O dB reference | evel of 40 nV peak-to-peak to a |eve
20 dB above nom nal. These plots denonstrate that the
transmtter limter operates effectively over the nom nal
voi ce bandpass.
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AUDI O LOAPASS FI LTER RESPONSE, Part 2.1047(a):

APPL| CABLE RULE:

Part 80.213(e): Audi o | ow pass filter required between
nmodul ation limter and nodul ated RF
stage. Attenuation relative to 1 kHz in
range 3 to 20 kHz nust be 60 log(f/3) dB
or at |east 50 dB above 20 kHz.

PROCEDURE

Note: In the SEA 157, all audio baseband processing is
acconplished in the system DSP chip. M crophone audio is
applied to the DSP chip, U6, and is then subjected to the
required signal mani pul ation through use of software
controlled digital routines. (SEE "Description of Mdulation
Limting, Power Limting and Spurious Radiation Suppression
Crcuitry® on Page 2-3 of this report for a conplete
description of this processing).

See Figure 5.8 for the test setup diagram A constant
anplitude audio sine wave generator was connected to the
CODEC m crophone input, (Pin 21, U6).

The audio generator was first adjusted to 1000 Hz and its
anplitude was set to 20 mllivolts RVS. This resulted in
0.89 volts RVB at the CODEC Tx Audio output, (Pin 36 of U6).
The audio voltneter was set to zero dB as a reference.

The audi o generator frequency was then increased in steps to
100 kHz and adequate data was taken from the audio voltneter
to allow a snooth plot of attenuation vs. frequency.

RESULTS:

Pl ease see Figure 5.9 for the frequency response plot of the
audio low pass filter between 1 kHz and 100 kHz. Included on

the sane sheet are the graphical limts described by the
formula in Part 80.213(e). The filter conplies with the
required attenuation |imts. The filter noise floor is

reached at about 5 kHz.
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EXHBIT 6

OCCUPI ED BANDW DTH MEASUREMENT, Part 2.1049(c) (1)

APPL| CABLE RULES:

Part 80.205(a): Aut hori zed bandwi dth 20 kHz for G3E
emssion wwth 5 kHz peak devi ati on.

Part 80.211(f): Attenuation with respect to nean power:
At |east 25 dB, renmpoved 50 to 100% of
aut hori zed bandwi dth; 35 dB for 100 to
250% 43 + 10 | og (mean power) for
greater than 250%

PROCEDURE:

Pl ease refer to Figure 6.1 for the test setup used.

The tests were perforned at two frequencies, 156.05 MHz and
157.425 MHz, one each near the |ower and upper edges of the
transmtter frequency range, and at each frequency the
transmtter was operated first at the 25 watt carrier |evel
then at the 1 watt carrier level. The transmtter was
initially tuned up in accordance with the instruction nmanual
A 50 ohm resistive power attenuator was attached to the
antenna termnals. The normally supplied power cable was used
bet ween the | aboratory power supply and the transmtter. The
power supply was set to 13.6 vdc at its output term nals.

The calibration procedure for the spectrum anal yzer absol ute
power reference display level was the sane as for the RF
Power CQutput Test, Exhibit 4. For each power level the
spectrum anal yzer reference level was adjusted to reflect
nmean power at the top of the graticule. The in-line wattneter
was nonitored to insure that the 25 watt or 1 watt carrier
power output |evel was maintained as appropriate for the test
bei ng conduct ed.

Si nusoi dal audio nodulation at 2500 Hz was applied to the
m crophone termnals. The transmtter audio gain is maximm
at 2500 Hz. The sine wave anplitude was first set to produce
50% nodul ation (2.5 kHz peak deviation as neasured by the
nodul ati on analyzer's peak deviation indicator) and its
anplitude was then increased by 16 dB before the spectrum
anal yzer plots were taken.

RESULTS:

Spectrum plots for the four measurenents are presented in
Figures 6.2, 6.3, 6.4, and 6.5. Emission |imts described by
80.211(f) are also plotted for the appropriate power |evel.
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EXHBIT 6
OCCUPI ED BANDW DTH MEASUREMENT, Part 2.1049(c) (1)

APPL| CABLE RULES:

Part 80.205(a): Aut hori zed bandwi dth 20 KHz for G3E
em ssion with 5 KHz devi ation.

Part 80.207(a): Aut hori zes the brief use of DSC signals
(13K5&B em ssi on designator) in
accordance with Part 80.225.

PROCEDURE
The SEA 157 was set up as shown in Figure 6.1.

The internal DSC Controller was set up to generate a
constant dot pattern of the type that initiates all DSC
cal |l s. This consists of an FSK signal with two tones
at 1700 Hz +400 Hz. The dot pattern is alternating
MARK (1300 Hz) and SPACE (2099 Hz) tones generated at a
1200 baud rate. The DSC operates exclusively on these
tones and at this baud rate. The SEA 157 produces a
conti nuous phase bandpass filtered FSK si gnal

The first test frequency selected was the DSC calling
frequency of 156.525 MHz (Channel 70). The equi pnent
was set to the test frequency and the 1 watt power
out put |evel was verified. The dot pattern was then
initiated and the resulting emssion neasured. The
em ssion spectrumplot is presented in Figure 6.6.

The second test frequency selected was 156. 050 (Channe
01A). The equipnent was set to the test frequency and
the power output level of 25 watts was verified. The
dot pattern was then initiated and the resulting
em ssi on rmeasured. The em ssion spectrum plot is
presented in Figure 6.7

FCC | DENTI FI ER BZ6SEA157



Page 6-8

oBe g 'S JdMS
ZHM B B2 NVdS

(L)X2)601L°T LUV 294 9°9 enbyy

“ZH BRE M8A .. ZH BBE M8 S3H
Ml ZHW BSSS "BS1 ¥3IIN3D

O ., y80D

/8P 81

8P 21 N3LLlV wEp 1 uzy O

IFCC IDENTIFIER: BZ8SEA157.



(1X2)6¥01L°Z LuVd 294

4°9 einbig

Page 8-9

oPEe B TS JdMS ZH BBE MGA . *H BBE Mg S3
ZHM @ "@@c NvdS . MSZ ZHW 22S8 "9ST HILINID
d .3¥¥03
4
il
/8P a1

HP BE N3Llv

wap 6 51 d3y Y

'FCC IDENTIFIER: BZ8SEA157



Page 7-1
EXH BIT 7
SPURI QUS EM SSI ONS AT ANTENNA TERM NALS, Part 2.1051

APPL| CABLE RULES:

2. 1057: Frequenci es investigated should include from
| owest radi o frequency generated to 10th
harmoni ¢ of carrier frequency, etc.

80.211(f)(3): Spurious em ssions should be attenuated at
| east 43 + 10 I og (mean power) dB.

PROCEDURE
Pl ease refer to Figure 7.1 for the test setup di agram

Spurious emssion tests were perfornmed for two transmtter
out put frequencies, 156.05 MHz and 157.425 MHz, one each near
the | ower and upper frequency range of the transmtter. The
transmtter was tuned up in accordance with the alignnent
procedure in the instruction manual. The transmtter dc power
supply and nodul ation conditions were the sane as those used
for the OCccupied Bandwidth Test, Exhibit 6. The in-line
wattneter was nonitored to insure that the desired 25 watt or
1 watt carrier output |evel was maintained during spurious
em ssion testing.

The frequency spectrum was carefully searched in accordance
with Part 2.1057 from below the lowest radio frequency
generated in the unit (21.850 MHz) to 1600 MHz, which is
greater than ten tinmes the highest frequency of the
transmtter. This was done for each of the two transmtter
fundanent al out put frequenci es.
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The spectrum investigation included but was not limted to
the following list of frequencies:
Fr equency Descri ption
21.850 MHz = fno Master carrier crystal oscillator.
2fno, 3fno, etc. Har moni cs of the above up to 70th.
2fo, 3fo, etc. Har noni cs of the desired channel
frequency up to the 10th.
fo/2, fol/3, fol4 Subhar noni cs of the desired
channel

NOTE: This transmtter uses NO nmultiplier stages.

Four spectrum plots were generated; one for each of the four
conbi nations of output frequency and power. The plots are
wi deband scans (0 to 1600 MHz) to give a indication of
spurious outputs relative to the appropriate carrier nmean
power |evel. The reference |evel of the spectrum anal yzer was
set so that rated power, i.e., 44 dBm or 30 dBm as
appropriate, was displayed at the very top of the plot at the
carrier frequency. A red limt line is drawn on the plot at
t he maxi num permtted spurious |evel of -13 dBm

RESULTS:

Note that 43 + 10 log(25) = 57 dB and 25 watts = +44 dBm The
hi ghest al |l owabl e spurious level is thus 44 - 57 = -13 dBm
This remains true for 1 watt carrier power: 43 + 10 log 1 =
43 dB and 1 watt = +30 dBm therefore 30 - 43 = -13 dBmis
t he absolute maxi mum spurious level for either transmtter
out put power | evel.

See Figure 7.2 for the 156. 050 MHz, 25 watt case.
See Figures 7.3 for the 157.425 Mz, 25 watt case.
See Figures 7.4 for the 156.050 MHz, 1 watt case.
See Figures 7.5 for the 157.425 MHz, 1 watt case.
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EXHBIT 8

FI ELD STRENGTH OF SPURI QUS RADI ATI ON, Part 2.1053(b)(2)

ALLOMBLE LIMT, Per 80.211(f)

The attenuation referenced to anplitude P required on any
frequency beyond 250 percent of the authorized bandwidth is
43 + 10 log(P), where P = the mean power in watts in the
aut hori zed band. For the maximum rated power for this
service (25 watts or +44 dBn), this forrmula results in an
absol ute spurious power limt of -13 dBm [10 log(25) = 14,
+ 43 = 57. Mean power (25 watts) = +44 dBm +44 dBm - 57 dB
= -13 dBm|]

FREQUENCY RANCGE OF MEASUREMENTS, Part 2.1057:

Gven that: (1) The spurious em ssions tests of Exhibit 7
reveal ed no significant energy conducted to the antenna port
bel ow 20 MHz, (2) The device under test does not facilitate
effective radiators for energy below 20 MHz (wavel ength >15
m and, (3) Measuring antennas are sonewhat inpractical for
use below 20 MHz, the tester limted the search for spurious
radiation to frequencies above 20 Miz. The test equipnent
used was capable of neasurenents up to 2000 MHz, which was
the upper limt of the nmeasurenents nade.

TEST PROCEDURE USED, Part 2.947(a)(2), 2.1041:

EIATIA SP-2218 Cause 2.2.12, (Simlar to section 5 of ElA-
152-B).

TEST EQUI PMENT LI ST, 2.947(d):

See ACME site equipnent list (Figure 8.6, Page 8-9).
MEASUREMENT PROCEDURE

General: Radiated spurious em ssions are em ssions fromthe
equi prrent when transmtting into a non-radiating load on a
frequency or frequencies which are outside a defined occupi ed
bandw dt h.

RADI ATI ON TEST SI TE | NFORVATI ON: Pl ease see Figure 8.4 (Page
8-7) for the radiation test site plan. Tests were perforned
at ACME Testing (Acnme, WA) with the equi pnment inside of a 75-

foot dianmeter (23m) non-netallic radome shelter. The site
was on a |level surface of uniformelectrical characteristics,
clear of netal objects and overhead wres. The site was

situated in a rural area, largely free of undesired signals
such as ignition noise and other transmtter em ssions. The
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devi ce under test (DUT) was placed on a 1 neter high platform
resting on a turntable essentially flush wth the
gr oundpl ane. The platform was renotely controllable so the
tester was able to search different radials about the device
for undesired em ssions. A conductive ground plane extended
wel | beyond 3 neters away fromboth the DUT and the neasuring
ant enna pol e.

MEASURI NG ANTENNA | NFORVATI ON: The neasuring antenna in use
was nounted to a non-conductive pole wth a noveable
hori zontal boom The boom permtted the tester to raise and
| ower the center of the measuring antenna from 1lmto 4m above

ground | evel . The pole was spaced such that the measuring
antenna would be 3 neters fromthe DUT while the antenna was
1 meter above the groundpl ane. The neasuring antenna

feedline cable was laid horizontally with the boom back to
the supporting mast where it continued downward to the
spectrum analyzer positioned under the groundplane. A
tabul ation of attenuation versus frequency for the cables
connected between the spectrum analyzer and the measuring
antenna was prepared prior to testing. No reflecting objects
were within 3 nmeters of either the DUT or the nmeasuring
antenna while neasurements were made. Thee different
antennas were used for searching each frequency band of
spurious neasurenents (See test equipnment list). Each
antenna used was linearly polarized and correlated to an
equi val ent di pol e.

EQUI PMENT | NSTALLATI ON: Pl ease see Figure 8.5 (Page 8-8) for
the equi pnent test setup. The transmtter had been tuned up
on the desired test frequency. A 50 watt, 50 ohm dunmy | oad
was connected directly to the RF output port of the
transmtter. This conbi ned equipnment was placed on the
pl atform and power was applied. The power cable was draped
over the platform and extended to within 0.1 neter of the
grounpl ane. The power supply used to power the transmtter
rested at ground | evel on the turntable.

TEST FREQUENCI ES: The search for radi ated spurious em ssions
was conducted with the transmitter operating on the | owest
standard operating frequency, the highest standard operating
frequency and a m d-band frequency. These frequencies were:

Channel 1A(156.050 MHz)
Channel 88(157.425 MHz)
Channel 19(156.950 MHz)

TEST PROCEDURE: For each frequency band of spurious
nmeasur enent, the appropriate neasuring antenna was install ed.
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Testing for spurious em ssions was perfornmed at a di stance of
3 meters. (At 3 neters, no spurious products were detectable
in the range 20 to 156 MHz, so no 10 neter neasurenents were
necessary.) For each spurious frequency of interest, the

neasuring antenna was raised and lowered on the mast to
obtain a maxi num reading on the spectrum analyzer with the
nmeasuring antenna horizontally polarized. The turntable was

the rotated to obtain a nmaxi num reading. Each maxi mum
readi ng was recorded. This process was repeated with the
nmeasuring antenna vertically polarized. Al levels were

recorded in dBuV/ m and then mathematically converted to the
di pol e equivalent ERP. The test site 3 neter field strength
calibration is maintained on a regular basis by ACVE Testing
personnel in accordance with ANSI C63. 4.

Frequenci es investigated included but were not limted to the
fol | ow ng:

Fr equency Descri ption

43.7, 65.55 MHz, etc. Har moni cs of master crystal
oscil |l ator

2fo, 3fo, etc. Har moni cs of the desired channel
frequency up to the 9th

fo/l2, fol3, etc. Subhar noni cs of the desired channel

Sanple calc: 3 x fo = 468.15 Mz (horiz. polarization):

Maximzed S. A reading was 79.1 dbuV/m The dipole
equivalent ERP limt is -13 dBm which converts to 84 dBuV/ m
max allowed if the 4.3 dB reflection-factor for 3 neter
di stance is included.

Spurious margin below allowed maximumis 84 - 79.1 = 4.9 dB
The Di pole equivalent ERP = -13 dBm - 4.9 = -17.9 dBm Note
that this exanple was the worst case spurious signal found.

RESULTS:

Figures 8-1 through 8-3 (Pages 8-4 through 8-6) are the
conmputer generated printouts of the spurious signals found at
the ACME test site. Figure 8-1 illustrates the spurious
signals generated at Channel 1A (156.050 MHz), Figure 8-2
illustrates simlar data for Channel 19 (156.950 M1z) and
Figure 8-3 illustrates simlar data for Channel 88 (157.425
MHz) .
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FCC CFR47, PART 80, 80.211(f)

PRODUCT EMISSIONS

‘Page 8-4

Data File: SEA 157, CH 1A, RAD SPURS, 4/5/00

EMISSION SPEC MEASUREMENTS SITE CORR
No FREQUENCY LIMIT ABS dLIM MODE POL HGT AZM FACTOR COMMENTS
MHz dBuv/m dB cm deg dB
1 312.084 84.3 62.2 -22.1 PK H 100 75 16.1
2 468.146 84.3 54.9 -29.4 PK H 133 120 20.2
3 624.179 84.3 49.2 -35.1 PK H 180 203 22.4
4 780,230 84.3 47.7 =-36.6 PK H 142 316 24.8
5 936,304 84.3 43.7 -40.6 PK H 122 283 27.2
6 1092.34 84.3 54.7 -29.6 PK v 129 6 29.6
7 1248.39 84.3 51.8 -32.5 PK VvV 107 360 29.9
8 I404.44 84.3 57.0 -27.3 PK v 104 22 30.1
9 1560.46 84.3 48.4 -35.9 PK v 100 30 30.6
Figure 8.1
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FCC CFR47, PART B0, 80.211(f)

PRODUCT EMISSIONS
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Data File: SEA 157, CH 19 RAD SPURS, 4/5/00

EMISSION SPEC MEASUREMENTS SITE CORR

No FREQUENCY LIMIT ABS dLIM MODE POL HGT AZM  FACTOR COMMENTS
MHz dBuv/m dB cm deg das
1 313.86 84.3 61.4 -22.9 PK H 100 84 16.1
2 470.834 84.3 58.5 -25.8 PK # 101 110 20.3
3 627.791 84.3 44.8 -39.5 PK H 143 250 22.4
4 784.736 84.3 48.5 -35.8 PK H 131 316 24.8
5 941.714 84.3 42.8 -41.5 PK H 120 271 27.3
6 1098.64 84.3 52.2 -32.2 PK V 129 12 29.7
7 1255.59 84.3 53.7 -30.6 PK V 113 360 29.9
8 1412.54 84.3 56.3 -28.0 PK V 113 26 30.2
9 1569.49 84.3 49.0 -35.3 PK V 100 12 30.6

‘Figure 8.2
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FCC CFR47, PART 80, 80.211(f)

PRODUCT EMISSIONS

‘Page 8-6

Data File: SEA 157, CH 88, RAD SPURS, 4/5/00

EMISSION SPEC MEASUREMENTS SITE CORR
No FREQUENCY LIMIT ABS dLIM MODE POL HGT AZM FACTOR COMMENTS
MHZz dBuv/m dB cm  deg dB
1 314.832 84.3 62.0 =22.3 PK H 110 66 16.2
2 472,262 84.3 58.1 -26.2 PR H 100 122 20.3
3 629.695 84.3 46.8 =37.5 PR H 145 300 22.4
4 787.114 84.3 47.3 =37.1 PR H 140 320 24.9
5 944,559 84.3 43.4 -40.9 PK H 123 26% 27.4
6 1101.96 84.3 46.2 -38.1 PK Vv 111 289 29.7
7 1259.39 84.3 53.5 =-30.8 PK v 118 0 29.9
8 I4l16.81 84.3 56.4 =-27.9 PK v 111 21 30.2
9 1574.23 84.3 48.6 -35.8 PK Vv 100 359 30.7
‘Filgure 8.3
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ACME SITE PLA

PAGE 8-7

N

10 METER ANTENNA

STAIRS

A

CENTE

10.25 METER GROUND
PLANE RADIUS

3 METER
EUT
TURNTABLE

5.1 METERS TO
TURNTABLE
CENTER

FCC IDENTIFIER: BZ6SEA157

POSITION

R OF DOME

3 METER ANTENNA
POSITION

STAIRS

e




FIGURE 8.5
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FIELD STRENGTH OF SPURIOUS
RADIATION FIELD TEST SETUP

2.1053

FCC IDENTIFIER: BZ6SEA157
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10 Meter Site Test Equipment

= Spectrum Analyzer: Hewlett-Packard 8566B, Serial Number 2403A06519,
Calibrated: 7 January 2000, Calibration due Date: 7 January 2001

= RF Preselector: Hewlett-Packard 85685A, Serial Number 2926400971, Calibrated:
17 March 2000, Calibration due Date: 17 March 2001

= Quasi Peak Adapter: Hewlett-Packard 85650A, Serial Number 2521A-00689,
Calibrated: 19 November 1999, Calibration due Date: 19 November 2000

= Line Impedance Stabilization Network: Rhode & Schwarz ESH2-Z5, Serial Number
ACMERS], Calibrated: 1 September 1999, Calibration due Date: 01 September 2000

=> Broadband Biconical Antenna (20 MHz to 200 MHz): EMCO 3110, Serial Number
1115, Calibrated: 28 December 1999, Calibration due Date: 28 December 2000

=> Broadband Log Periodic Antenna (200 MHz to 1000 MHz): EMCO 3146, Serial
Number 2853, Calibrated: 28 December 1999, Calibration due Date: 28 December
2000

= BUT Tumtable Position Controller: EMCO 1061-3M, Serial Number 9003-1441, No
Calibration Required

= Antenna Mast with Controller: EMCO 1051, Serial Number 9002-1457, No
Calibration Required

= Double Ridge Guide Horn Antenna: EMCO 3115, Serial Number 9807-5534,
Calibrated: 30 December 1999, Calibration due Date: 30 December 2000

‘Figure 8.6 .
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EXHBIT 9

FREQUENCY STABI LI TY MEASUREMENTS, Part 2.1055

GENERAL:

Al frequency stability neasurenents in this exhibit were
performed at a channel frequency fo = 157.000 Miz. No
external nodul ati on was applied to the transmtter. Al though
it was not shown in the test setup diagrans, the HPL05A
| aboratory frequency standard was connected to the frequency
counter for all frequency neasurenents.

FREQUENCY STABILITY VS. TEMPERATURE, Part 2.1055(a)(b)

APPL| CABLE RULE:

Part 80.209(a): Frequency tol erance: Coast stations, 3 to
100 watts, 5 ppm ship stations 10 ppm

PROCEDURE

The transmtter was enclosed in the environnental chanber.

It was connected to and nonitored by the equi pmrent shown in
the test setup diagram Figure 9.1. The chanber was then
| owered to -30 degrees C and sufficient tine was allowed for
the tenperature to stabilize. The transmtter was keyed and
its output frequency was recorded. The frequency was
nonitored for a period of time sufficient to observe any
significant frequency change due to keying. The therm stor

heating device power does not cycle on and off. The
procedure was repeated in 10 degree C increnments up to and
including +55 degrees C. Both the thernoneter and the

t hernmocoupl e tenperature sensing equipnment indicated the
desired tenperature wthin 2 degrees C during al
measur enent s.

RESULTS:

A plot of frequency versus tenperature is presented in Figure
9.3 along with 5 ppmIlimt lines. There were no noticeable
effects on the frequency due to keying. Note that the
frequency stability is well within the allowable Iimts and
that the plot produces the classic upside down "lazy S
curve.
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FREQUENCY STABILITY VS, ELAPSED Tl ME AFTER PRI MARY VOLTAGE
APPLI CATI QN, Part 2.1055(c)

PROCEDURE

The transmtter and associ ated test equi pnent were set up as
shown in Figure 9.1. Primary power to the transmtter was
renoved. Chanber tenperature was |lowered to -20 degrees C
and sufficient tine was allowed for the tenperature to
stabilize. Primary power was applied to the transmtter
The transmitter was keyed and frequency neasurenents nmade
every 30 seconds after power application until sufficient

neasurenents were obtained to indicate clearly that the
frequency had stabilized within the allowable tol erance. The
procedure was repeated at 0 degrees C and +30 degrees C. The
chanber tenperature was maintained within 2 degrees C of the
desired test tenperature during all neasurenents.

RESULTS:

Pl ease see Figures 9.4, 9.5, and 9.6 which are plots of
frequency vs. time for -20 degrees C, 0O degrees C and +30
degrees C, respectively. Limt lines at 5 ppmare shown for
conveni ence. Based on the above neasurenents, the worst case
time for the frequency to stabilize within the applicable
tolerance is specified in the instruction manual supplied to
t he user.

FREQ STABILITY VS. PRI MARY SUPPLY VO.TAGE, Part 2.1055(d)

PROCEDURE

The transmtter and associated test equipnment were setup as
shown in Figure 9.2. The power cable normally supplied with
t he equi pnent was connected between the power supply and the
transmtter. The power supply was set to 100% of the nom na
supply voltage, the transmtter was keyed and the frequency
recor ded. The primary supply voltage was then varied from
85% to 115% of the nom nal supply voltage in 5% increnents.
The tine required for the transmtter frequency to stabilize
after setting the power supply to each new voltage was
negl i gi bl e.

RESULTS:

Pl ease refer to Figure 9.7 for the plot of frequency versus
voltage. There were no noticeable effects on the frequency
due to keying and unkeying the transmtter or due to heating
el ement cycling. (The crystal heating el ement therm stor does
not cycle.)
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FIGURE 9.2
TEST SETUP
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EXH BI T 10
EQUI PMENT PHOTGRAPHS, Part 2.1033(c)(12)

Four photographs, Figures 10.1 through 10.4, follow this
page. They constitute front and rear views of the conplete
radi ot el ephone and front and rear views of the Mainboard
Assenbly (FAB-0157-01) on which all of the radiotel ephone
circuitry is installed.

Not e: Photographs are provided in two separate attachnents
for internal and external photos.
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EXH BIT 11
RECElI VER DATA AND MEASUREMENTS

Not e: Pl ease see page 11-3 for additional discussion of the
requi renents of Part 80.874.

RECEI VER SENSI TIVITY, Parts 80.874(b), 80.913(d), 80.961(b)

PROCEDURE

Pl ease refer to Figure 11.1 for the test setup. The receiver
antenna termnals were driven by a frequency nodul ated si gha
generator. Its speaker output termnals were connected to a 4
ohm resistive load and to an audio distortion analyzer for
nmeasuring SINAD. In each of the follow ng three nethods, the
receiver was tested on five frequencies, representing the
bottom end, channels 6, 13, 16 and a frequency near the top
end of the frequency range.

Three nmeasurenment nethods were wused. The first used the
nmet hod prescribed by EIA RS-204 for determning "reference
sensitivity". In this nethod the signal generator is
nodul ated with a 1 kHz sinusoidal tone at 60% nodul ation,
i.e., 3 kHz peak frequency deviation. Its output anplitude is
set so that both 12 dB SINAD and at |east 50% rated audio
output power (2 watts for the SEA 157) is obtained
si mul taneously. The volume control was set near maxi mum for
this test.

The second neasurenent nmethod is taken from the description
in 80.913(f). The signal generator was nodulated with a 400
Hz tone to 30% i.e., 1.5 kHz peak deviation. A six dB
signal-to-noise (S/IN) is required. It is reasonable to expect
the audio output harnonic distortion to be less than the
noi se at this weak signal level, so it is assunmed that SINAD
= (StNJ/N = S/N+ 1. Converting to dB, 6 dB S/N is equival ent
to 7 dB SINAD. The signal anplitude was therefore adjusted
for 7 dB SINAD to nmake the measurenent.

The third neasurenent nmethod is based on the requirenent to
neasure 20 dB signal -to-noise sensitivity in 80.961(b). Here
a 1000 Hertz tone nodulated to 60% was used. The deci bel
di fference between SINAD and S/Nis negligible at 20 dB SI NAD
so the RF generator anplitude was adjusted to produce 20 dB
S| NAD.
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RESULTS:

Pl ease refer to the table below The allowable Ilimt is the
| ast entry in each col um.

SENSITIMITY, M CROVOLTS

Fr equency Met hod 1 Met hod 2 Met hod 3
156. 050 MHz .29 .25 .45
156. 300 MHz .29 .24 .41
156. 650 MHz . 28 . 23 .40
156. 800 MHz . 28 . 23 .40
162. 025 MHz . 26 .21 . 38
Limt .50 1.00 2.00

SUPPRESSI ON OF | NTERFERENCE ABCARD SHI PS, Part 80. 217

PROCEDURE

Part 80.217(b) specifies maxi num power versus frequency that
receivers required by statute or treaty may deliver into an
artificial antenna. In this case, the artificial antenna
consists of the 50 ohm resistive input inpedance of a
| aborat ory spectrum anal yzer.

The receiver was operated on two frequencies, 156.05 MHz and
163.275 MHz, representing the upper and |ower range of the
receiver. The respective local oscillator frequencies for
these two receiving frequencies were 201.05 MHz and 208. 275
MHz. The receiver antenna termnals were connected to the 50
ohm i nput port of the spectrum anal yzer.

On each receiver frequency, the spectrum anal yzer was tuned
slowy across the spectrum from 50 kHz to 1000 MHz using a
100 kHz resolution bandwi dth to assure the noise floor would
be well below the signal |evels specified by the second chart
in 80.217(b). The power of each spurious receiver output was
checked.

RESULTS:
Al'l spurious receiver signals were well below 400 mcrowatts
which is equivalent to -4 dBm The strongest output occurred

at the receiver local oscillator frequencies at approximtely
-62 dBm
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EXPCSI TORY STATEMENTS REGARDI NG PART 80. 874

Reception of G3E emssions, Part 80.874(a): The SEA 157
recel ver receives GBE and &B em ssions. This capability is
evidenced by the signal generator nodulation used in the
sensitivity test reported earlier in this exhibit. The
channels required by 80.871(d) can be found in the channel
charts in the prelimnary instruction/service manual. The
receiver is designed to be used with typical vertically
pol ari zed antennas matched to 50-ohm unbal anced coaxia
antenna | ead-in cable.

Recei ver sensitivity, Part 80.874(b): Please see the results
of the Method 1 sensitivity nmeasurenents presented earlier in
this exhibit. Since no specific nmeasurenment nethod is
specified by this rule, it is assunmed that the well known
sensitivity measurenment method specified in EIA RS-204C is
sui tabl e.

Audio output power, Part 80.874(c): The ENA RS-204(c)
sensitivity neasurenment nethod used in Mthod 1 of the
earlier presented Sensitivity Measurenents, requires audio
out put of at |east 50% of rated audio power or two watts for
the SEA 157. This serves to denonstrate a reasonable audio
out put capability. The SEA 157 internal speaker is rated for
at least tw watts and the external speaker wring can
provide four watts to an external four ohm speaker.

Audi o muting, Part 80.874(d): The SEA 157 receiver audio is
automatically muted during transm ssion. Please refer to the
Reci ever Schematic D agram and the Miinboard Schematic
Diagramin the prelimnary instruction/service nmanual. Note
that receiver audio from the denodul ator integrated circuit
Ul is routed to the mainboard audio power anplifier through
the CODEC, Ue6. The CODEC acts as a sophisticated audio
processor under control of the mcroprocessor 5. Duri ng
transm ssion intervals, the CODEC is programmed to nute the
recei ver audio.
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FIGURE 11.1
TEST SETUP
RECEI VER SENSI TI VI TY AND LEAKAGE
FCC PARTS 80. 874, 80.217
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EXH BI T 12

DECLARATI ON OF COVPLI ANCE FOR SEA 157 DSC CONTROLLER
FCC PART 80, Subpart E Part 80.203(n)

The SEA 157 VHF Radiotel ephone/DSC Controller (FCC
| DENTI FI ER: BZ6SEA157) incorporates a Cass D Digital
Selective Calling Controller. The DSC Controller
complies with FCC regul ations given in 47 CFR 80.203(n)
as well as 47 CFR 80.225. This enconpasses conpliance
with the followi ng docunments which are included by
ref erence:

80. 203( n)
80. 225( a) | TR Reconmendati on M 493-9
RTCM 56- 95/ SC101- STD

Mark M Johnson

Proj ect Engi neer

SEA, Inc. of Del awnare

7030 220th St. SW
Mount | ake Terrace, WA 98043

Not e: Signed copy provided as separate attachnent
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