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| NTRODUCTI ON

This SEA 157 Service Manual provides detailed technical
information for use by installation and service technicians.

Gener al operating instructions and installation dril
tenplates are provided in the SEA 157 Operator's Handbook
(SEA P/N OPR-157) supplied with each SEA 157.

SEA continually strives to inprove its products so that we
may better serve our custoners. SEA reserves the right to
make changes to SEA 157 specifications, hardware, software
or docunentation at any time w thout notice.

SEA's Marine Service Departnment is always available to
provide additional help with technical difficulties.

Please call SEA's Service Departnment to obtain a Return
Aut hori zati on Nunber (RA#) before shipping equi prment to SEA

Servi ce parts are avai |l abl e t hr ough SEA' s Mar i ne

Sal es/ Service Departnents. Please order parts using SEA part
nunbers found in Section 8.
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SEA 157 SPECI FI CATI ONS:

2.1 GENERAL

2.

2

FREQUENCY RANCGE:

FREQUENCY RESCLUTI ON:
CHANNELS:

PONER REQUI REMENT:

NOTE: Basic radio Grcuitry

operates at 12 volts.

CURRENT:

FUSES:

TRANSM TTER
EM SSI ON:

PONER OUTPUT:
SPURI QUS EM SSI ONS:
SPURI QUS RADI ATl ON:

AUDI O HARMONI C DI STORTI ON:

AUDI O FREQUENCY RESPONSE:

HUM AND NO SE:
FREQUENCY DEVI ATI ON:

(12 Vol t operation)

(12 Vol t operation)

CARRI ER FREQUENCY STABI LI TY:

TRANSM TTER ATTACK TI ME:

2-1

TX 155-159 MHz
US TX 156. 0-157.5 Mtz
RX 155-164 MHz

25 KHz

Al US, Canadian, Int'l

plus 10 WK

Vol tage, 12 V +30, -10%
13.6 volts nom nal neg-

ative ground.

Max TX: 5.5 anps (25W
1.0 anps (1W
RX (STBY) 0.4 anp

RX (Max Audio 1 anp

7.5 anp, external |ine

16KOG3E ( Voi ce)
13K5&2B ( DSC)

25W 1Winto 50 ohns

-80 dB or better

Conpl i es with FCC 80.211(f)

10% max. (ElA)

+1,-3 dB of +6 dB/octave
pr eenphasi s 300- 3000 Hz

50 dB (El A)
5 KHz nmax. peak

+5 ppm -30 to +60 C
(FCC, EIA

< 100 mlliseconds (ElA)



2.3 RECElI VER

FREQUENCY RANCGE:

| NTERVEDI ATE FREQUENCI ES:

SENSI TI VI TY:

AUDI O FREQUENCY RESPONSE:

AUDI O QUTPUT:

HUM AND NO SE:

ADJACENT CHANNEL SELECTI VI TY:

SPURI QUS EM SSI ON, RADI ATI ON:

SQUELCH SENSI TI VI TY:

RECElI VER ATTACK TI ME:

RECEI VER CLOSI NG TI ME:

SCAN RATE:
MCDULATI ON ACCEPTANCE:

2-2

Si npl ex 155-159 Mz
Sem - dupl ex 159-164 Mz

21.4 MHz, 450 KHz

< 0.3 uv for 12 dB SI NAD
Wthin +1,-3 dB of 6 dB per
oct ave deenphasis from 300-
3000 Hz (EIA

4 Wat |less than 10%
distortion i nto external

4 ohmload. 2 Winternal

Unsquel ched -45 dB (EIA)
Squel ched -55 dB (ElI A

-80 dB @25 KHz
-85 dB @> 50 KHz (ElA)

Conplies with FCC, and ElIA
Threshol d: .2 uv max. (EIA)
Tight: nmax 10 dB above
reference sensitivity (ElA
Less than 100 nsec (EIA)

100 nsec typical
250 nsec nmax

Max 10 channel s/ second

6 KHz m nimum (ElA)
7 KHz typical



2.4 NMECHAN CAL
DI MENSI ONS:

V\E| GHT:

2-3

( HElI GHT- W DTH DEPTH)
I n: 3.6 Xx 9.6 x 3.1
mm 91 x 244 x 79

Lbs: 3.0
Kgs: 1.4



2.6 SEA 157 VHF DI A TAL SELECTI VE CALLI NG CONTROLLER

The VHF Di gital Sel ective Calling Controll er
incorporated into the SEA 157 VHF Radi ot el ephone has
been designed to conply with all FCC regul ations given
in 47 CFR 80.225. This enconpasses conpliance with the
foll owi ng docunents which are included for reference:

80. 225( a) | TR Reconmendation M 493-9 O ass D
80. 225( a) RTCM Paper 56-95/ SC101- STD
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3. OPERATI NG THE SEA 157
3.1 FRONT PANEL CONTRCLS

Figure 2.1 illustrates the front panel of the SEA 157. The
functions of the individual controls and indicators are |isted
bel ow.

3.1.1 ROTARY CONTRCLS

The rotary control of the SEA 157 is used for several radio
functions. It can be used to adjust the channel, volune, squelch
and backlighting from the normal radio operating node. In other
nodes, such as editing the DSC address list, it is used to select
characters of the al phabet and in the setup nbde it is used to
select froma list of setup options.

The user can set the default node for the rotary control using the
setup nmenu. The rotary control will return to the default state 5
seconds (user selectable) after the last adjustnment is nmade.
Squel ch nobde adds 5 seconds to this tineout to allow for squel ch
on/off time while adjusting the |evel.

3.1.2 KEYPAD

A 15 key backlighted keypad is provided which, together with the
LCD graphics display, provides an operating system which permts
the operator to control both the radiotel ephone and digital
selective calling (DSC) features of the SEA 157.

3.2 DI SPLAY

The LCD display used in the SEA 157 is a LCD display with a 14
segnent 8 character display, 7 segnent 3 digit display and 17
annunci ator fl ags. The display is backlighted and is used
interactively with the keypad to provide an effective operator
interface to the radiotel ephone/ DSC functions of the SEA 157.

3.3 PUSH TO TALK

The radio is put into transmt node by pressing the mcrophone

push to talk key. It remains in transmt node until the push to
talk switch is released or until the internal 5 mnute tiner
expires. The TX annunciator is displayed during transmt. Not e

that the internal DSC controller can also initiate transm ssions
i ndependent of the push to talk switch on the m crophone.
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3.4 RAD OTELEPHONE OPERATI NG SYSTEM FUNCTI ONS
3.4.1 CHANNEL SELECTI ON

The rotary control is used to select the channels. Push the MODE
key until the CH flag is on, then use the rotary control to sel ect
the desired channel. This operates within the current channel |i st
and wraps around at both ends of the list. eg. fromchannel 88A to
channel 1 when noving up through the list.

The 8 digit display shows the channel nane while in this node. The
display reverts to the current Lat/Long after 5 seconds of no
activity.

The nunerical keys can also be used to select a channel directly.
The radio supports the standard 2 digit VHF channel list. To
enter a channel press the channel nunber with leading digits to
switch to the channel imediately. If a single digit is pressed
and you delay for 5 seconds the radio will switch to that single
digit channel. For exanple, to go to channel 23 press 2,3 to
switch to the channel imediately. Press 0,5 to go to channel 5
imedi ately. Press 6 and pause for 5 seconds and the radio wil
switch to channel 6.

In the Weather list the operation is simlar to this, if the 2
through 9 keys are pressed in WK node the channel is selected
i medi at el y, because there are only 10 weat her channel s avail abl e.
If O is pressed then the channel nunber from1l to 9 is waited for
with the first digit blinking. If 1 is pressed it waits for the 0
if you want to go to channel 10 or tines out after 5 seconds and
goes to channel 1.

3.4.2 ON- OFF/ VOLUME CONTROL

The rotary control is used for this function. Push the MXDE key
until the VOL flag is on, then use the rotary control to set the
desired volunme level. The squelch is tenporarily turned off while
the volune level is being adjusted so that the volune |evel can be
nonitored. The SQ. setting is returned to the user selected state
5 seconds after the last rotary control adjustnent.

3.4.3 SQUELCH CONTROL

Push the MODE key until the SQ flag is on, then use the rotary
control to adjust the squelch level as desired. The squelch wll
be tenporarily activated so that you can listen to the effect the
current setting will have. The squelch is returned to the user
sel ected state 10 seconds after the | ast adjustnent.

Pressing FUNC-2 will toggle the squelch on and off, as indicated
by the SQL flag on the display.
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3.4.4 CHANNEL LI ST SELECTI ON

Pressing FUNCG-8 will toggle the radio between the USA and |
channel lists. The radio will go to the last used channel in t
selected list. If it is pressed while in the Weather list it w
return to the previous |ist.

NT
he
|1

Pressing FUNCG-3 wll switch the radio to the weather |Iist,
renmenbering the current |ist and channel. Pressing FUNC-3 again
wWill return the radio to the previous channel |ist and channel.

3.4.5 EMERGENCY CHANNEL SELECTI ON

Pushing the CH16 key at any tinme, in any state of radi o operation,
will goto CH16 in the current list, or in the case of pressing it
while in the Weather list it will go to CH 16 in the |ast used
list.

3.4.6 TRANSM TTER POANER CONTROL

Pressing FUNC-1 toggles the transmtter power |evel on channels
that allow 25W transm ssion. On channels that only allow 1Wthis
function does nothing. Wen transmtting on a 1Wonly channel the
FUNC key can be held down while transmtting to tenmporarily switch
to 256W The display will show the 1Wflag when in the 1W node and
the 1IWflag will be off when 25Wis active.

3.4.7 DUAL WATCH
The SEA 157 has two watch nodes avail able. Dual watch is initiated

by pressing FUNC-6 briefly while on the primary channel you want
to nonitor. The 8 character display will say 'DUAL 16" and channe

16 will be checked every 2 seconds while there is no activity on
either channel. If there is activity on the primary channel or on
channel 16 the radio will hold on that channel until there is no

activity for [hangtine] seconds. This behavior can be changed so
that channel 16 always has priority by using the Dual WAtch setup
menu option

The channel nunber display wll indicate which channel it is
operating on. Pressing PTT will exit dual watch and switch to the
current channel .

|f Dual Watch is selected while on channel 16 it will not start a
dual wat ch.

The Triple Watch function is started by pressing FUNC-6 for |onger
than 1 second on the primary channel that you want to nonitor. The
display will show 'TRIPL 16" and w Il check channel 16 and the
Priority channel every 2 seconds. By default channel 16 has
priority, but this behavior can be changed using the Triple Watch
setup nmenu option
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3.4.8 SEEK

The Seek node scans all channels in the selected Iist (USA/INT/ W)
and is started by pressing FUNC-5 for nore than 1 second. The
display will show 'SEEKING and the radio will scan all the
channels in the current |ist.

A Priority seek is started by first selecting the PR channel
using FUNCG-9 and then starting a Seek. The PRI channel wll be
checked i n- bet ween every channel .

Starting a seek after pressing CHL6 will seek all channels and
check channel 16 in-between each channel .

3.4.9 SCAN

The Scan function is started by briefly pressing the FUNC-5. The
display will show 'SCANNING and the radio will scan the channels
that are nmenbers of the Scan List (indicated by the MEM flag). It
wi Il scan the channels, and hold on an open channel for the user
sel ectabl e hangtine after the channel becones inactive. Channel 16
is always included in the scan list, no matter what its MEM |i st
state.

Only the nenorized channels in the current list will be scanned.

A Priority scan node is started by first selecting the PRI channel
using FUNC-9 and then pressing FUNCG-5. The PRI channel will then
be checked in between every channel in the scan |ist.

Starting a scan after pressing CHLI6 wll scan channel 16 in
bet ween every channel in the scan |ist.

3.4.10 PRIORITY SCAN

If the priority channel is selected BEFORE entering the scan node,
the receiver scans the priority channel in between each channel

3.4.11 SCAN CHANNEL PROGRAMM NG

The FUNC-4 MEM function adds or renoves the current channel from
the scan list. The MEM flag will be on if the current channel is
included in the scan list. The nenorized channels can be scanned
by using the FUNC-5 scan functi on.

3.4.12 PRIORITY CHANNEL PROGRAWM NG

Briefly pressing FUNGC-9 switches the radio to the programed
priority calling channel. Pressing FUNCG-9 for nore than 1 second
will set the current channel as the priority channel, as indicated
by the PRI flag being on when then channel is selected. The
factory default for the PRI channel is channel 9, in the USA
channel |ist.

The priority channel is also used by the Triple Watch node and the
Priority scan and seek nodes.
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3.4.13 SEARCH MCDE PROGRAMM NG

Enter the setup nenu using FUNC- MODE and then sel ect the * SEARCH
function with the rotary control. Press MODE to adjust the search
node operation. Use the rotary control to select from2 styles of
search node operation for Seek and Scan nodes:

[ACt]1 - Stop on the active channel until squel ch cl oses
[ g2 - Stop on the active channel for 2.5 seconds and then
conti nue the search.

3.4.16 PRI ORITY/DUAL SCAN MODE PROGRAMM NG

Enter the setup nmenu using FUNC-MODE and then select the
‘ DUALWICH function with the rotary control. Press MODE to adj ust
the Dual Watch node operation. Use the rotary control to select
from2 styles of dual watch:

[ACt]1 - Stop on first active channel
[C16] 2 - CH 16 always has priority, and is checked even when there
is activity on other channels

3.4.17 SCAN HANG Tl ME PROGRAWM NG

Enter the setup nmenu using FUNC-MODE and then select the
“ HANGTI ME' function with the rotary control. Press MODE to adj ust
the hangtinme. Use the rotary control to select the anount of tine
for the radio to stay on a channel after the squelch closes, in
0.5 second increnents from O to 20 on the display (0 to 10
seconds).

3.4.18 ADJUSTI NG THE BACKLI GHTI NG LEVEL

Push the MODE key until the DIMflag is on, then use the rotary
control to adjust the brightness level. The display will show the
bri ght ness | evel .

3.4.19 KEY BEEP CONTROL

Enter the setup nenu using FUNC-MODE and then select the ‘BEEP

LVL’ function with the rotary control. Press MODE to adjust the
beep level. Use the rotary control to select the beep volune
| evel, 0-15. The radio will emt a short test beep for every turn

of the rotary control.
3.4.21 MODI FYI NG CHANNEL NAMES

Sel ect the channel to be edited using the rotary control or direct
channel entry. The channel’s current ASCII tag will be displayed
for 3 seconds. Select the channel editing function by pressing
FUNC- MODE and sel ecting the ‘ CHANNAME option. Press MODE to edit
the ASCII tag for the channel. The display shows the current radio
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channel with the first digit of the channel’s ASCI| tag blinking.
Use the rotary control to select the character and press MXDE to

nove to the next digit. Pressing FUNC will nobve to the previous
digit, and pressing any other key will exit from the channel edit
wi t hout saving changes. Once the final digit has been edited and
MODE key pressed the new channel tag will be saved to non-volatile

menory. A character set of upper case A-Z, nunbers 0-9 and a space
are available for the selection.

Pressing CHI6 or DIST in this node wll imediately exit the
editing node and activate their respective functions.

3.5 DG TAL SELECTI VE CALLI NG OPERATI NG SYSTEM
3.5.1 DI STRESS CALLI NG

Pressing the DI ST key for 3 seconds will cause the radio to enter
the DSC di stress node. The radio will switch to channel 70 and the
display will show 'D STRESS and ‘PRESSPTT while waiting for PTT
to be pressed, if the current position is known (a GPS or other
device nmust be attached to the NMEA input). The radio is now ready
to transmt the distress call by pressing PTT. Press PTT to send

the distress call - the radio will wait for channel 70 to be
clear, displaying 'BUSY" while it is waiting, and then transmt
the distress call. The radio will then wait for an acknow edge and

the display will alternate between ‘DI STRESS and ‘WAIT ACK . |If
none is received within 3.5 to 4.5 mnutes then the distress call
will automatically repeat wuntil an acknowl edge is received.
Pressing PTT will resend the distress call imediately. Wen an
acknow edgenent is received then the radio beeps and switches to
channel 16. The display switches to 'DIST ACK and the radio
enters normal operating node.

The distress call can be cancel ed by pressing the CHL6 key.

If the current location is unknown the display will switch to '---
--W with the first digit blinking. Use the rotary control or the
nuneri c keys to select the correct |ocation, using MODE to nove to
the next digit. Wen the Longitude is entered the EEWdigit wll
flash and the rotary control wll select E or W Wen MDE is
pressed after the EfWis selected the display changes to ' -- --N
with the first digit blinking. Enter the Latitude, wusing the
rotary control to select the NS and press MODE to continue. You

will then be pronpted to enter the time when the position was
valid, the display wll show *00-00° wth the first digit
blinking. After entering the time the display will change to show

‘DI STRESS and ‘' PRESSPTT while waiting for PTT to be pressed.

The entry of Latitude/Longitude/ Time can be skipped in an
energency by holding down the DI ST key for 5 seconds. The display
will show ‘DI STRESS and ‘ PRESSPTT' while waiting for PTT. Please
note that the DSC call will indicate that the position is unknown.
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3.5.2 DSC CALL

The SEA 157 also supports Al ships and Individual call DSC
transm ssions. Select a sinplex <channel to use for voice
comuni cations after the call and press FUNC-0 to initiate a DSC
call. The radio will switch to channel 70, the DSC calling
channel, and will display the last DSC call that you placed or
"ALL SHIP if no previous call has been nade.

Pressing FUNC-0 while on a receive only channel is not allowed and
the radio will beep twice to indicate an error. You mnust first
select a channel to use for voice conmunications after the DSC
call is acknowl edged and then press FUNC-0 to select the DSC
station to call.

3.5.2.1 ROQUTINE INDI VI DUAL DSC CALL

Sel ect the DSC calling node using FUNC-0, and then use the rotary
control to select the DSC call to nmake from the list of DSC
addresses previously entered using the DSC Address programi ng
nmode from the SETUP nmenu. Once the desired DSC call is selected
push the PTT button to transmt the call. The radio checks for a
cl ear channel and transmits the call. If the channel is busy the
radio will alternate between displaying 'BUSY" and ‘DSC CALL’
while it waits for the channel to clear. Once the channel is clear
the call will be transmtted autonatically.

The DSC node can be aborted at any tine by pressing the MODE key
or it will revert to normal radio operation if there is no user
activity for 30 seconds.

Wien an individual call is sent the unit wll wait for an
acknow edge to be received before switching to the selected
channel. While waiting for the acknowedge the radio wll

alternate between showing ‘DSC CALL’ and ‘“WAIT ACK, and the call
can be resent inmmediately by pressing PTT. Once the acknow edge is
received the radio will switch to the selected voice channel and
the display wll show ‘ABLE or ‘UNABLE, depending on the
response received, until the used takes action such as keying the
radi o or changi ng channel s.

3.5.2.4 ALL SH PS CALLS

Sel ect the DSC calling node using FUNC-0 and then use the rotary
control to select “ALL SHHP fromthe nenu. Wien an Al Ships call
is made the radio does not wait for an acknow edge, it switches to
the selected voice communications channel imediately after the
call is sent.
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3.6 RECEIVING A CALL

To receive DSC calls the radio nmust be nonitoring channel 70. Wen
a DSC call is received the radio will beep in a unique fashion to
indicate either a Distress call or a normal call

When a distress or distress relay call is received the radio wll
automatically switch to high power on channel 16 and the display
will show 'DI STRESS or 'DIST RLY'. An alarmtone will sound until
the CHL6 key is pressed to silence it, or 2 mnutes have passed.

When an all ships or geographic call is received the radio wll
beep and switch to the voice channel specified by the calling
station. The display will show '"ALL SHIP or 'GEO CALL' while on
the selected channel. The display wll revert to its norma
operating node when the channel selector is changed or a key is
pressed.

When an individual call is received additional action may be taken
automatically, depending on the setting of the DSC Receive nobde
setup menu:

If an automatic reply has been selected in the Setup nmenu it wll
be sent and the radio will switch to the voice channel selected by
the calling station. The display will alternate between 'IND VID
and the nane or DSC ID of the caller wuntil the user selects
anot her channel .

If the manual reply node is selected then the radio will display
" ABLE' and beep once per second. You can select 'UNABLE wusing the
rotary control. Pressing PTT will transmt the acknow edgenent and
the radio will then switch to the channel selected by the calling
station if ‘ABLE was sent. If ‘UNABLE was sent it will stay on
channel 70.

I f the Manual +Ti meout DSC Receive node is selected then the radio
will display 'UNABLE ' and beep until 'ABLE ' is selected using
the rotary control and PTT is pressed. If 4.5 m nutes pass w thout
the user selecting 'ABLE then the radio will transmt the unable
to conply nessage and renmain on channel 70.

Wiile on the selected voice channel the display will alternate
between showing '"INDIVID and the nane or DSC ID of the caller.
The name is displayed if the caller’s MVBI is in the address book

3.7 I NPUTTI NG PCsI TI ON DATA AND TI ME

Press FUNC-MODE and use the rotary control to select the * SET LOC
nmenu. Press MODE and the display will show '"--- --W wth the
first digit blinking. Use the rotary control or the numeric keys
to enter the correct longitude, using MODE to nove to the next
digit. Wien longitude is entered the EEWdigit will flash and the
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rotary control will select E or W Wen MXDE is pressed after the

E/Wis selected the display changes to ' -- --N wth the first
digit blinking. Enter the Latitude, using the rotary control to
select the NS and press MDE to continue. You wll then be

pronpted to enter the time that the position was valid at, the
display will show ‘00-00° with the first digit blinking. After
entering the tine the radio will return to receive operation on
t he current channel.

If a GPS receiver is attached the display will show the last valid
| ocation and tine. If new valid data is received fromthe GPS it
will take precedence over what is entered above. This function

shoul d only be used when there is no GPS attached, or when the GPS
data is invalid.

3.8 PROGRAW NG THE DSC I D (MvBIl)

Press FUNC- MODE and use the rotary control to select the ‘DSC ID
menu. Press node and the display will show the current DSC ID with
the first digit blinking if you are allowed to change the DSC ID.
The DSC ID is allowd to be changed twice after factory
initialization. If the ID can be changed then the first digit wll
blink and the rotary control should be used to select the digits,
using MODE to nove to the next digit. Pressing CH16 or DIST will
exit the setup node i Mmediately with no changes bei ng saved.

3.9 PROGRAMM NG THE DSC ADDRESS BOOK

Press FUNC-MODE and use the rotary control to select ‘ADDRESS
fromthe nmenu. Press MODE and the 3 digit display shows an "A in
the left digit and the address bin nunber 1-10 in the right 2
digits. The 8 character display shows the current ASCI|I nane for
the selected bin or ‘BLANK for a blank entry. Use the rotary
control to select the address bin to enter or change and press
MODE again. The 8 digit and 3 digit display will show the DSC ID

and the first digit will blink. Use the rotary control to select
the digits, pressing MODE to nove to the next digit until all
digits have been entered. FUNC will nove the cursor back 1 digit.
Once all the digits have been entered the display will then show

the nane of the address bin, with the first digit blinking. Use
the rotary control to select the characters, pressing MODE to nove
to the next digit and FUNC to nove to the previous digit. Pressing
CH16 will abort the edit and go to Channel 16.

Wien the DSC I D and nane have been entered the radio returns to
the Address list review node to allow nmultiple addresses to be
easily added to the radio. You can exit fromthis node by pressing
CH16.
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3.10 USI NG TEST, CALI BRATI ON AND DI AGNCSTI C UTI LI TI ES

Enter the service nmenu by pressing FUNC-MODE and entering the
service nenu activation code (contact the factory with the radio’s
serial nunber to receive the activation code).

A nmenu allow ng you to adjust the clock frequency, 1W power |evel,
25W power level and transmt the DSC tones and dot patterns.
Duri ng all of the service nenus PTT is active so that the
transmtter can be tested.

3.10.1 CLOCK TUNI NG

Sel ect the ‘ CLKTUN nenu and press node. The display will show the

cl ock frequency adjustnent value (0-200, 100 is normal setting).
Use the rotary control to adjust the value and press MODE to store
the new setting and exit the adjustnent node.

3.10. 2 PONER LEVEL ADJUSTMENT

Select the *1WADJ' or the ‘25W ADJ’ node from the service menu.
Press MODE to enter the adjustnment nenu. The 3 digit display wll
show the current power Ilevel control setting and the right 3
digits of the 8 character display will show the forward power
reading. Pressing PTT will transmt and the ALC will adjust the
power | evel to be equal to the setting selected. Press MXDE to
store the setting to non-volatile nmenory and exit the service
menu.

3.10.3 DSC TONE TRANSM T
Select the ‘DSC DOI’, ‘DSC 1300' or ‘DSC 2100' selection fromthe
service nmenu. Press MODE and the 3 digit display will show ‘ ON ,

and pressing PTT wll transmt the selected DSC tone or dot
pattern. Press MODE to exit the service nenu.
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3.11 USA CHANNEL LI STI NG
Channel SSD SHP TX Ch. Designation

01 D 156. 050

01A S 156.050 Port QOperations, Conmercia

02 --- 156.100 RX Only

03A S 156.150

04A- - - 156. 200 RX Only

05A S 156. 250 (VTS), U.S. Only, Port Ops

06 S 156. 300 Intership Safety

07A S 156. 350 Commerci a

08 S 156. 400 Commerci al, Non- Commerci a

09 S  156. 450 Commerci al, Non- Commerci a

10 S 156.500 Commerci a

11 S 156.550 (VTS), Conmerci al

12 S 156. 600 (VTS), Port Ops

13 S 156. 650 Bri dge-to-Bridge, Navigationa
(Manual override to 25 watts)

14 S 156.700 (VTS), Port Ops

15 S 156. 750 RX only (Coast to Ship Environnental)

16 S 156.800 DI STRESS AND CALLI NG

17 S 156.850 Maritinme Contro

18A S 156.900 Commerci a

19A S 156.950 Commerci a

20 D 157.000 Port Ops

20A S 157.000 Port Ops, Intership

21A* S 157.050 U S Govt ONLY (USCG

22A S 157.100 U S. Coast Cuard

23 D 157.150 Publ i ¢ Correspondence

23A* S 157.150 U S Govt ONLY

24 D 157.200 Publ i ¢ Correspondence

25 D 157.250 Publ i ¢ Correspondence

26 D 157.300 Publ i ¢ Correspondence

27 D 157.350 Publ i ¢ Correspondence

28 D 157.400 Publ i ¢ Correspondence

Channel SSD SHP TX Ch. Designation

60 --- 156. 025 RX Only

61A* S 156.075 Publ i ¢ Correspondence

62A --- 156.125 RX Only

63A S 156.175 Port Qps, Commercia

64 S 156. 225 Publ i ¢ Correspondence

65A S 156. 275 Port Ops

66A S 156. 325 US Only, Port Ops

67 S 156. 375 Conmerci al, "Bridge-to-Bridge" Nav
(Manual override to 25 watts)

68 S 156.425 Non- Commer ci a

69 S 156.475 Non- Commer ci a

70 S 156.525 Digital Selective Calling (DSC)

71 S 156.575 Non- Commer ci a

3-11



WooOoOoTounuLLLLLY LLLOY

156.
156.
156.
156.

156.
156.
157.
157.
157.
157.
157.
157.
157.
157.
157.
157.

625
675
725
875

925
975
025
075
125
175
225
275
325
375
425
425

Non- Conmer ci al

Port Ops

Port Ops

Port Ops, Intership Only
(Manual override to 25 watts)
Non- Commer ci al

Commer ci al

Commer ci cal

U S CGovt O\NLY

U S CGovt O\NLY

U S CGovt O\NLY

Publ i ¢ Correspondence
Publ i ¢ Correspondence
Publ i ¢ Correspondence
Publ i ¢ Correspondence
Publ i ¢ Correspondence
Conmerci al Intership
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3.20 International Channel listing

NOTE: Anended International Channel List is identica
to the SEA 157 International Channel List with the
foll owi ng exceptions:

Channel SSD SHP TX Ch. Designation

01 D 156. 050 Canada Public Correspondence

FOSRREEREE 5 'iéélibb”"Céﬁédé'ﬁdbffé'beféébdﬁdéﬁéé ............
an S 'iéélébb”"Céﬁédé'ﬁdbffé'beféébdﬁdéﬁéé ............
JRSERREREE 5 'iéélbééu"Céﬁédé'ﬁdbffé'beféébdﬁdéﬁéé ............
PR '1561125”"Céﬁédé'ﬁdbffé'beféébdﬁdéﬁéé ............

3.21 Weat her Channel listing

Bi n Snmpx TX 25W SHI PRX SHI PTX Tag

1 D N 162. 550 - VEATHER 1
2 D N 162. 400 - VEATHER 2
3 D N 163. 475 - VEATHER 3
4 D N 161. 275 - VEATHER 4
5 D N 161. 650 - VEATHER 5
6 D N 162. 775 - VEATHER 6
7 D N 162. 425 - VEATHER 7
8 D N 162. 450 - VEATHER 8
9 D N 162. 500 - VEATHER 9
10 D N 162. 525 - VEATHR 10
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4. | NSTALLATI ON

4.1 PRELI M NARY CHECK:

Prior to installation, the transmt frequency, peak frequency
deviation and RF power output Ilevel should be checked on a
calibrated FM service nonitor or equivalent equipnent. See
Section 6 of this manual for nore detail ed procedures.

4.2 SHELF OR OVERHEAD MOUNTI NG

See Figure 4.1 for dinension drawi ngs of SEA 157.

4.3 BULKHEAD MOUNTI NG

A special bulkhead nmounting bracket (SEA P/N KIT-0157-30) is
avai |l abl e from SEA which permts through-bul khead nounting of the
SEA 157. The required depth behind the bul khead is approxi mately
11.5 inches (290 mm. Contact SEA at (425) 771-2182.

4.4 PONER SUPPLY W RI NG

Use a 12 volt +30%-10% (10.8 to 15.6 vdc) DC power source for

proper operation. Direct connection to the battery or power
supply is recoomended. Connect the RED positive (+) power lead to
the positive supply rail. The BLACK negative (-) power |ead
connects to the negative supply rail. NOIE: The chassis of the
SEA 157 is connected to the negative supply rail

CAUTION. If the power wres are connected backward, i.e.
reverse polarity power is accidentally applied to the
radi ot el ephone, the fuse wll blow It is also likely that the
reverse-polarity protection diode, D2, which is near the power
| ead connections on the main circuit board will also be damaged.
Application of voltages greater than the nmaxinum rated voltage
wi Il produce the sane result. (Refer service of this equipnent to

a qualified technician.)
4.5 ANTENNA W RI NG

Use only the best available antennas, 50 ohm coaxial antenna
feedline cable and connectors. The antennas nust be vertically
pol ari zed. The antenna cables should be termnated with properly
installed PL-259 (Type UHF nmale) connectors which should be
securely screwed to the antenna connectors on the rear panel of
the transceiver. Al antenna feedline connections should be
carefully protected fromthe weat her
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4.6 EXTERNAL SPEAKER W Rl NG

An external speaker can be added with or wthout the internal
speaker renmaining active. Both receiver audio and the internal
speaker are brought out though the interconnect cable. For normnal
operation of the internal |oudspeaker, the orange wire (INT SPKR)
and blue wire (AF QUT) are connected together. Connect an
ext ernal | oudspeaker between the blue wire (AF QUT)and the bl ack
wire (GND). For maxi num audi o vol unme, the external speaker shoul d
be a high-efficiency type rated for 4 ohns, 4 watts mninmm
NOTE: Do not attenpt to use the "ship's ground" for audio
circuits. Oten, confusing audio problens can be avoided if none
of the external speaker wiring is allowed to contact the ship's
ground.

4.7 NVEA 0183 | NPUT PORT WRI NG
A navigation signal, as from a GPS receiver, can be connected to

the SEA 157. The NMEA+ signal |ead connects to the yellow wire
and the NMEA- signal |ead connects to the green wre.
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5. THEORY OF OPERATI ON

Bl ock diagrans, schematic wring diagrans and printed circuit
board | ayout drawings are provided in this in Section 7. See the
List O Figures for aid in locating applicable reference draw ngs.

5.1 FREQUENCY SYNTHESI ZER:

GENERAL: Refer to the functional block and schematic diagrans.
The SEA 157 makes use of a multi-loop synthesizer system to
provide conversion frequencies for the Receiver, and the
Transmtter. The Main Transmtter synthesizer also serves as the
first conversion |loop for the Main Receiver and consists of the
voltage controlled oscillator (VCO Ql, RF buffers/anplifiers 4
and @3, synthesizer LSI chip ULO including reference oscillator
crystal Y1, and the loop filter

VCO The Ilownoise VCO is a grounded-gate JFET oscillator
operating in two frequency bands as selected by @ and D2. D2 is
"off" for transmt and L5 and L6 set the frequency band to the
155-159 MHz range. D2 is "on" for receive and L6 sets the 176. 4-
185 MHz receiver local oscillator (LO range. The tuning voltage
from the loop filter is applied to varactors D4 and D5. The
tuning voltage ranges from 1 to 4 volts with |ower voltages
correspondi ng to higher frequencies. This is because the cathodes
of D4 and D5 are referenced to the +8 volt supply. The entire VCO
and two stage buffer is located on a separate pc board in a
seperately shiel ded “pocket” in the chassis casting.

VCO RF AMPLIFIERS.: 4 and B anplify the VCO signal up to +10
dBm (10 mMA nominal. The signal is then fed to the receiver PCB
through a 3 dB resistive pad attenuator to the receive mxer US3.
Main board D3 is turned "on" only during transm ssion to supply
approxi mately +10 dBm excitation to the transmtter anplifier
chai n.

SYNTHESI ZER CHI P: A sanple of the anplified VCO signal is
derived fromthe output of B and fed to the N and A dividers of
Ul0. The N and A divider nodulus is preset by the mcroconputer

via the clock, data and enable digital lines. The total frequency
division (N and A) reduces the RF signal down to a 12.5 KHz
conparison frequency at UlO's internal phase detector. For

exanple, the total division for transm ssion on 156.800 MHz is the
156,800/ 12.5 = 12544. For a receive frequency of 156.8 Mz, the
required LO frequency is 156.800 + 21.400 = 178.200 M. The
division factor is 178.200/12.5 = 14,256. The 21.850 MHz master
reference oscillator is divided by a fixed 1748 nodul us to produce
the 12.5 KHz reference frequency. The ULO phase detector output
at pin 6 is tri-state and drives the loop filter. A separate |ock
detect (LD) output from ULO pin 8 goes nostly |ow when out of
| ock. The LD signal is fed back to the DSP/m croconputer which
di sables the transmtter in the unl ocked state.
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MASTER REFERENCE OSCI LLATOR: The active portion of the naster

crystal oscillator is provided by a CMOS gate in ULO. The

oscillator crystal, Y1, is stabilized at 21.850 Mz by Cl103 and

the positive-tenperature-coefficient (PTC) therm stor R73. The

PTC draws significant current only at tenperatures bel ow freezing.
Cl62 is the transmtter frequency netting adjustnent.

LOOP FI LTER R64 on the main PCB and R3, R4, R13, 2, 4, C5, and C19
on the VCO PCB conprise the loop filter.

5.2 MDULATI ON Cl RCUI T:

TRANSM TTER AUDI O PROCESSING U6 is an ‘AC97 standard audio
CODEC. M crophone audio is applied to the MCl input of U6 and
anplified in an internal 20db gain anplifier before being
digitized and sent to the digital signal processor (DSP), Us. The
DSP then feeds it through a digital filter/limter process which
filters the transmtter audio with a 3 KHz |owpass filter. It
then applies a 6db per octave preenphasis, limts the audio in a
| ow di stortion process and finally filters the audio again with a
3 KHz lowpass filter. This method naximzes the average voice
energy within the set deviation |imt while mnimzing audio
harnoni ¢ distortion |evels.

DSC DATA: The digital nodulation signal is generated internally

in a phase continuous digital sine wave generator. It is then
feed into the transmtter audio processing (wthin the DSP) at the
i nput of the preenphasis. It is fed in at a level below the

limting threshold of the audio processing and factory calibrated
for a nodul ati on index of 2.

FREQUENCY DEVI ATI ON CONTROL: The transmitter peak deviation is
controlled digitally by a factory set deviation nmultiplier
constant which is stored in EEPROM (W). D2 on the VCO PCB is
switched "on" during receive nobde to switch VCO ranges and to
insure that no nodulation is applied to the synthesizer during
reception.

5.3 RECHEIVER C RCU TS:

GENERAL: Refer to RF Mainboard Schematic D agrans, Sheets 1 and
2. The receiver is a doubl e-conversion superheterodyne with a
total of 10 poles of receiver IF filtering.

RECEI VER RF FRONT END: RF from the antenna passes through a
hi ghpass filter to the ownoise RF preanplifier QL. After passing
t hough U5, the signal passes through the three stage, top coupl ed
bandpass filter consisting of L1, L2, L3 and their associated
capacitors. The 50 ohm output of the bandpass filter is applied
t o doubl e bal anced passive diode mxer, U3. The mxer is provided
with +7 dBm LO hi gh-side injection fromthe VCO buffer through a 3
dB resistive pad consisting of Rl11 and R12. The desired m xer
output is the 21.4 MHz first intermediate frequency (IF).
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21.4 MHZ IF AMPLIFIERS: @, the first IF anplifier circuit uses
a low noise JFET in the conmon gate configuration. This circuit
provides a w deband termnation for the mxer, U3. L5,Cl2 andC9
match the four pole 21.4 Miz filter conprised of FL2 and FL1 to
t he output inpedance of @@. The input inpedance of @3, together
with L8, Cl15 and R7 match FL1's output inpedance. The second |F
anplifier output is coupled via matching network L4, Cl17, and C25
to the input of the multipurpose FMreceiver chip, Ul

SECOND CONVERSI ON: The second mixer is of the Glbert cell type
and is part of the multipurpose FM receiver chip, UL. Mxing the
first IF of 21.4 Mz with the second conversion oscillator
results in a second IF frequency of 455 KHz. This signal is
filtered by a

six-pole ceramc filter FL3, and then passed on to the limter-
anplifier in UL The second local oscillator frequency is the
same 21.850 Mz tenperature stabilized crystal oscillator as the
mast er reference.

QUADRATURE DETECTOR  The output of the limter-anplifier of Ul is
internally fed to the quadrature detector whose phase shift
circuit is provided by quadrature coil LB6. The raw baseband
detected audio energes from UL on pin 9 (approximately 0.7 volts
peak-to-peak for a 1 KHz tone, 3 KHz deviation) and is fed to the
CODEC (U6) to be digitized.

D G TAL DEEMPHASI S/ VOLUME CONTRCL CIRCUI T: The raw audio from Ul
pin 9 is fed to U6 the 16 bit CODEC and is digitally sanpled at
42. 676 KHz. The digitized audio is then passed to the U5 the DSP
where it split into tw signals by a 3 KHz | owass and a 3 KHz
hi ghpass filter. The highpass filtered portion is fed to the
squel ch process described below. The |owpass filtered portion is
multiplied by the digital volune setting value, then the digital
squelch gate and output to the the CODEC, U6. U6 outputs the
receive audio on the line output left pin. It is then fed
t hrough R26, R52 and C68 which conprise the deenphasis network. It
is then passed through C2 to Ull, the audio output anplifier.

DA TAL SQUELCH PROCESSING As described above, the digitized
receiver audio is filtered by a 3 KHz high pass filter and fed to
the digital squelch process. It is simlar to a traditional
noi se activated squelch. The DSP cal culates the nmagnitude of
audi o energy above and below 3 KHz and uses this in conjunction
with the squelch threshold setting to intelligently deci de whether
to open or close the digital squelch gate.

5.4 TRANSM T AMPLI FI ERS:

GENERAL: Refer to Sheet 2 of the Mainboard Schematic D agram
The transmit anplifier chain consists of tw discrete RF
anplifiers plus a hybrid RF power anplifier nodule which contains
two nore gain stages. Overall gain is typically 40 or nore dB.
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PRE- DRI VERS: The approximately +10 dBm signal from the
synthesizer is first anplified by @. The output of @ is
narrowband matched to the |ow inpedance input of QLO by L6 and
Cl1. The output of QO (up to 0.6 watts) is matched into the
nom nal 50 ohm input inpedance of 8. DC power for @ is
controlled by DC switch QLA

FI NAL AMPLI FI ERS: U8 is a hybrid anplifier containing two gain
stages providing approximtely 20 dB overall gain (25 watt node)
and 25 watts or 1 watt output as required. DC power for the final
stage is obtained directly fromthe fused 13 volt power source.

5.5 ANTENNA | NTERFACE C RCUI TS:

TRANSM T/ RECElI VE SW TCHI NG Ant enna changeover between transmt
and receive is acconplished by PIN switches D33 and D35. In the
transmt node current from 13VTX passed through L7 and L1 to turn
on D33 which passes transmtter RF. The DC current then passes
through L8, D35 and finally to ground through R3, R122, R123 and
R124. C6, L8 and Cl123 forma 1/4 wave nmatching section. Wen D35
turns on it presents a short to ground through Cl120 and Cl121 for
RF. This is reflected as an open circuit at the other end of L8.
This isolates the receiver input fromthe transmtter RF. The DC
vol tage on the cathode end of D35 is also coupled to the source of
the receiver RF anplifier through L9 which biases it off providing
further receiver isolation.

TRANSM T/ RECEI VE FILTERING A 7-section |lowpass filter provides
excel l ent VHF and UHF harnonic rejection for transmtter harnonics
and receiver inages.

5.6 AUTQOVATI C RF POAER CONTROL (APC) AND TX LCd C
In transmt node a digital negative feedback control system
continuously nonitors and , if necessary, corrects the output
power |evel at the antenna termnals. Cl119 sanples the RF voltage
at the RF power anplifier output termnal. D ode D34 converts the
RF signal to a DC | evel proportional to the output power |evel and
the DC signal is fed to A/D converter Ul5. The digitized signa
is then applied to the DSC chip and subjected to a power contro
routi ne which, through DA converter Ul7, drives DC anplifier (b
and QL3) to provide the correct DC supply voltage to @@ and the
first stage of Ul6. This is turn creates the proper RF drive to
the final stage. Two reference conparison are used in the contro
routine which correspond to 1 watt or 25 watt output |evels.
When adjusted according to the alignment instructions, the APC
system will closely maintain the 1 Wor 25 W output |evel (as
sel ected) over a wide range of power supply voltage and anbient
tenperatures. The final RF power anplifier stage cannot produce
nore than about 30 watts even in the unlikely event that the
aut omati ¢ power control systemshould fail.
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5.7 TX LOG C DETECTOR  The DC level fromrectifier D34 which is
used by the APC circuit above is also used by the DSP to determ ne
when a power level of at least 1/2 watt is present. If it is, the
DSP then turns on the TX annunciator on the front panel liquid
crystal display.

5.8 POAER and AUDI O Cl RCU TS:

Al'l receiver volune, squelch, beep and muting processes are done
within the DSP U5. The processed audio is output through the CODEC
U6 to Ull where it is anplified up to 4 watts naxi num power.

Power for nost of the internal circuitry is derived from the 13
volt switched (13VSW rail. This is derived directly from the
fused and filtered input voltage from the nmain power source. The
13VTX rail is derived fromthe 13VSWrail through FET switch QLA

Various control switches and regulators are operated from the
+13VSWIline. W, 5 volt regulator operates fromthis rail. U2, the
3.3 volt regulator operates from 5 volt rail. U7, the 1.8 volt
regul ator, operates in turn from the 3.3 volt rail. Ul4, the
audi o power anplifier also operates fromthe +13VSWrail.

Both the Receiver and the VCO nodul es operate fromthe 13VSWrai l
and contain their own regulators; U2 and Ul respectively.

5.9 M CROCOVPUTER Cl RCUI TRY:
Refer to Sheet 2 of the Main Board schenmatic diagram

M CROCOVWPUTER. U5 is the digital signal processor chip, a Texas
| nstruments TMS320C5402UL. This chip in conjunction with U3, the
Fl ashROM W4 the EEPROM and U6 the audi o codec performall of the
system mcrocontroller as well as the digital signal processing
functi ons. U3 contains the system firmmare which is |oaded into
the internal RAM of U5 at powerup. As a mcrocontroller U5
controls all keypad, display nenory storage, power nmanagenent and
ot her system functions. U5, in conjunction with U, the audio
CODEC also perfornms all digital signal processing functions
including receiver audio processing, filtering, volunme control
beep generation, squelch detection and gating. Al transmtter
audi o processi ng and DSC nodem functions are al so provided by the
DSP. An NMEA0183 input port is optically coupled to the DSP
through U8. The DSP clock is the 21.850 Mz crystal controlled by
Xtal 1, the frequency synthesizer reference. Al'l baud rates and
timng functions are derived from this oscillator. Non-vol atil e
menory functions (Scan lists, special channel prograns, etc.) are
provided by W, a 2K EEPROM No nenory backup batteries are
required.

RESET AND WATCHDOG PROTECTION CIRCUIT: U13 nonitors the 3.3 Volt
supply to the DSP. At power on and at any tine that the 3.3 volt
supply drops below 3.0 volts, Ul3 resets the DSP and keeps it

5-5



reset for 200 mlliseconds after the voltage returns to nornal
Even nonmentary brownout conditions will reset the DSP. Ul3 al so
contains a watchdog circuit. Pin 4 of Ul3 the watchdog input nust
be strobed by the processor at |east once per second or the DSP
will be reset for 200 mlliseconds. This protects the radio in the
unlikely event that the DSP shoul d ever not function properly.

5. 10 KEYPAD/ KEYPAD LI GHTI NG

KEYPAD: Primary control of the SEA 157 is through the 15 key
keypad. This keypad is of the conductive rubber type and is
backlighted with internal LEDs. Both the keyswitch stators and
backl i ghting conponents are part of the main PC board. The
i ndi vi dual keys protrude through holes in the front panel bezel
Backlighting LEDs are configured in four series strings and |ight
| evel is controlled by the DSP through pin 2 of Ul7 the octal DAC
The DAC output is buffered and anplified by Q7 and B. Sixteen
intensity |levels are provided.

5.11 DI SPLAY/ DI SPLAY LI GHTI NG

DI SPLAY: The front panel display is a LED backlighted LCD graphic
nodul e. Various display configurations are provided which permt
the operator to nonitor all the various radiotel ephone paraneters
such as channel nunber, power Ilevel, nenory node, etc. The
display is controlled by the system DSP through Ul4, the LCD
controller.
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6. MAI NTENANCE

NOTE: In order to avoid maeking unnecessary adjustnents it is best
to first assess the basic transceiver performance using the steps
outlined in Section 6.3 bel ow.

6.1 GENERAL
BASI C DI SASSEMBLY:

NOTE: No disassenbly of the wunit is generally required for
calibration of the unit.

1. Prepare a clean surface in the work area. Static-free
precautions are recomended. Pl ace radi otel ephone on work
surface and renove the eight #4 self tapping screws which
fixes the front panel bezel in place. The front panel beze
may now be renoved, providing access to the interior of the
r adi ot el ephone.

CHASSI S DI SASSEMBLY:

The Main PCB is not field renovable from the chassis casting.
Contact the factory for return authorization if the main PCB is
damaged.

6.2 RECOMMENDED TEST EQUI PMENT:

1. 13.6 volt, regulated DC power supply with ameter, rated for
mnimm 6  anps cont i nuous duty. ( For 24  volt
r adi ot el ephones, substitute a 24 volt regulated DC power
supply with anmeter, rated for mninmum 4 anps conti nuous
duty.)

2. Calibrated RF wattneter (Bird Model 43) with 25 watt and 1

watt, 150 MHz elenents and a 50 ohm 25 watt | oad or power

attenuat or.

Vol t-ohmeter plus RF probe. eg: Fluke 75 plus Fl uke 85RF

pr obe.

VHF frequency counter, accurate to 10 Hz resolution

Cal i brated frequency deviation neter.

Si newave audi o signal generator

Calibrated RF signal generator with FM capability, 50 ohm

out put i npedance and mninmum 40 watt reverse power

protection.

8. Audi o distortion (SINAD) and audi o voltneter.

9. Four ohm four watt resistive |oad.

10. Spectrum analyzer, 1 to 1000 MHz, 1 KHz resol ution.

11. Oscilloscope. (50 MHz bandwi dth required for receiver first
| F alignment.)

12. 50 ohm 20 or 30 dB RF power attenuator.

13.  VHF marine FM nonitor receiver.

Nook W
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6.3 BASI C PERFORVANCE TESTS:

GENERAL:
NOTE: No disassenbly is required to perform basic performance
tests. The orange audio output wire and the yellow internal

speaker wre nust be connected together if internal speaker
operation is desired.

1. Dl SPLAY/ KEYPAD AND MAI N MEMORY CHECK: Wen the nmain power is

turned on, the display wll <cycle through a self-check
sequence. Following this self-check cycle, the front panel
will revert to the normal RADI O front panel indication.

2. NON- VOLATI LE  MEMORY  FUNCTI ON CHECK: Change the wpriority
channel to a new channel nunber. eg: Sel ect USA or |INT
channel |ist, then push: 1. 3. ENT, FUNC, and 9 for nore
than one second. Unpress 9 and wait one nore second. Cycle
radi o power OFF then ON. Push 16 twice and verify that the
newly chosen priority channel nunber (13 in our exanple) is
di spl ayed. Reset the priority channel to the desired channel
nunber (USA Channel 16 is reconmended).

BASI C TRANSM TTER TESTS:

Set up the equipnent as shown in Figure 6.1, "Transmtter Test
Set up”.

1. TRANSM TTER FREQUENCY AND POWNER CHECK: Key the transmtter
on channel 16 (156.800 MHz). The frequency should read
within + 780 Hz of the assigned frequency at room
tenperature. The wattneter should read 25 + 2 watts in the
25 watt node and 0.7 to 1.0 watt in the 1 watt nbde. Repeat
this test on channels 01 (156.050 MHz) and 88 (157.425 MHz).
During transm ssion the TX annunciator should be ON when
either the 1 watt or 25 watt node is selected. The DC
current shoul d not exceed 6
anperes in the 25 watt node (13.6 volt operation), or
2.5 anperes in the 25 watt node (24 volt operation).

2. TRANSM TTER PEAK FREQUENCY DEVI ATION CHECK: Key the

m crophone on the desired channel and speak in to the

m crophone in a normal speaking voice. Verify that the peak

devi ati on averages nore than 4 KHz but does not exceed 5 KHz.

Listen for "clean" sounding audio on a good nonitor
receiver.

3. TRANSM TTER AUTO PONER REDUCTI ON AND OVERRI DE CHECK: Set the
radi ot el ephone to channel 13 USA. Verify that the 1 watt
(1W annunciator is ON and that the transmitter power is 1
watt unless manual override is used (Holding down any key
while transmtting). Repeat on channel 67 USA.
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BASI C RECEI VER TESTS:

Set up the equipnent as shown in Figure 6.2, "Receiver Test

Set up”.

1. RECEI VER SENSI TIVITY AND AUDI O PONER CHECK:  Sel ect the USA
channel i st. Set both the receiver and signal generator
frequency to channel 16 (156.800 MHz). Set the squelch
t hreshol d open. Apply 1000 Hz sinusoidal, 3 KHz peak

devi ation nodul ation to the signal generator. Start with the
signal generator set to approximately 1 mllivolt (-47 dBm
anpl i t ude.

Set the volume to maximum  The audio voltneter should read
about 4 volts RVS. Reduce volune to approxi mtely 50% audi o
power (2.8 volts RVS on the audio voltneter).

Reduce signal generator RF anplitude until 12 dB SINAD is
obtained. This should occur at approximately 0.3 mcrovolts
(-117 dBm) or |ess. Repeat check on channel 01A (156.050
MHz) and weat her channel 1 (162.550 Miz).

2. SQUELCH SENSITIVITY CHECK: Turn off signal generator RF

out put . Increase the squelch threshold until the squelch
just closes. Start with the signal generator RF anplitude at
m ni mum setting and increase slowy until the squelch just

opens. The signal generator anplitude should not exceed 0.2
m crovol ts (-121 dBm.

3. MODULATI ON ACCEPTANCE CHECK: This test checks for proper
al i gnment of the receiver. Set the signal generator and
receiver to channel 16 (156.800 Miz). Set the signal
generator nodulation to 1 KHz sinusoidal, 3 KHz peak
devi ati on. Set the signal generator anplitude to
obtain 12 dB SI NAD. Increase the signal generator
anplitude 6 dB (double the output voltage) and then
i ncrease the peak deviation until the SINAD ratio drops
back to 12 dB SI NAD. The final deviation should be 7
KHz or greater.

6.4 TRANSM TTER ALI GNVENT ( TUNE UP PROCEDURE) :

GENERAL.: Avoi d maki ng unnecessary adjustnents. Sone or all of
the following procedures should be performed only after
identifying specific problens during the Basic Performance Tests,
Section 6.3 above.

Transm tter calibration should be performed by qualified service
techni ci ans using the proper test equipnent and is only accessible
with specific factory authorization. To obtain authorization,
contact the factory with the serial nunber of the unit for an
aut hori zati on code.
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Enter the service nmenu by pressing FUNC-MODE and entering the
service nmenu activation code. The wvarious adjustnents are
selectable by rotating the the front panel control and pressing
node when the desired adjustnent is displayed. The service nenu
al | ows adjustnment of deviation, clock frequency, 1W power |evel,
25W power |evel. DSC transmtted high tone, |ow tone and dotting
pattern are al so available for testing purposes. During all of the
service nenus PTT is active so that the transmtter can be tested.

Set up equi pment as shown in Figure 6.1, "Transmtter Test Setup".

NOTE: In the wevent of synthesizer nmalfunction (unlocked

condition) all display annunciators wll flash repeatedly, the

conmputerized operating system wll fail to respond and

radi ot el ephone transmt function will be inhibited.

1. Ensure that a 50 ohm 25 watt power |oad or power attenuator
is connected to the antenna term nals. Ensure that the DC

power source is supplying 13.6 + 0.5 volts to the radi o power
lead (Red lead positive, Black lead negative) under 25 watt
transmt conditions. DO NOI' EXCEED 16 VOLTS UNDER ANY
CONDITION. If the transmtter 1s operated at 25 watts out put
for Tong periods, carefully nonitor the tenperature of the
chassis for evidence of excessive heating.

2. TRANSM TTER FREQUENCY: Place the radio on any desired
channel. Enter the setup node and select the “CLKTUN' node.
Push m crophone push-to-talk button (PTT) to key transmtter
on any desired channel. Rotate the front panel control until
the transmtter is within 100 Hz of the assigned frequency.
The display wll show an adjustnment of 0-200 and wll
typically be approximtely 100. Press “MODE” to store the
setting. Al  other transmtter and receiver channel
frequencies are automatically set by this adjustnent.

3. TRANSM TTER POANER  Set the radiotelephone to channel 14
(156. 700 MHz) or any other channel in that range. Select 25
watt output level. Enter the setup node and select the *“25W
ADJ” node. (NOTE: Avoi d prolonged transmtter testing on
the emergency channel (16)). Key the transmitter and adj ust
the front panel rotary control for exactly 25 watts output.
Press “MODE” to store the value. Use a 25 watt wattneter
el enent for maxi num accuracy. Select “1W ADJ” in the setup
menu and tenporarily adjust the front panel rotary control
for mninum out put power. The TX annunciator on the front
panel display should extinguish, even though the transmtter
is keyed. Change wattneter elenent to a 1 watt wunit for
maxi mum accuracy and adjust for 0.95 watts. Press “MODE’ to
store the setting. Change wattneter elenent back to 25
watts. Check channels 01 and 99 for 25 + 2 watts in the 25
watt node and 0.7 to 1 watt in the 1 watt node. The TX
annunci ator should now cone on in either the 1 watt or 25
watt nodes when transmtting.
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TRANSM TTER PEAK FREQUENCY DEVI ATI ON

NOTE: The DSP transmt audio processing adjusts the audio
gain to a wide range of audio input |levels. The deviation
adjustnent sets the transmtter deviation level and is not a
m cr ophone gain adjustnent. Once properly factory set it
shoul d not require readjustnment for the life of the unit.

Connect an audio sinewave generator to the mcrophone
termnals. |If the audio generator anplitude cannot be
attenuated below 5 millivolts at the mcrophone termnals

insert a 10 Kohmor greater resistor between the audi o source
and the external mcrophone termnal. Set the audio
generator to 1 KHz. Enter the setup node and select the
devi ati on adjustment as described above. Key the transmtter
and watch the deviation neter while varying the audio
generator for maxi mum deviation. Once the maxinumis found,
adjust the deviation adjust the front panel control for 4.8
KHz peak devi ati on. The LCD display will show a deviation
setting between 0 and 200 and should typically be about 100.
Press the node key to store the deviation setting. The
resulting audio level at the external mcrophone termnals
shoul d be approximately 40 mllivolts peak-to-peak or 14 nv
RIVS. Now set the generator to 2500 Hz and verify that the
deviation does not exceed 5 KHz peak under any anplitude
condition up to at least 400 mllivots RVS at the m crophone
term nal s. Renove the series dropping resistor from the
audi o generator path if necessary to achieve this audio drive
| evel

D sconnect the audio generator. Key the transmtter and
speak loudly into the m crophone to verify that the frequency
devi ati on does not exceed 5 KHz. Now speak at nornal vol une
into the mcrophone and verify that the deviation averages 4
KHz or nore. NOTE: The particular danping characteristics
of the deviation neter nust be taken into account since nost
deviation neters will overshoot on voice peaks. Li sten for
"cl ean"” audi o on a good nonitor receiver.

SPECTRAL PURITY: Connect a 1000 MHz spectrum analyzer
through the power attenuator and verify that harnonics or
spurious signals do not exceed -60 db with respect to 25
watts (-16 dbn) during both nodulated and unnodul ated
condi tions. Change to 1 watt output power node and verify
t hat harnoni cs or spurs do not exceed -46 dbmwi th respect to
1 watt (-16dbm) during both nodulated and unnodul ated
conditions. CAUTION Spectrum anal yzer overload will lead to
erroneous results, especially at the transmtter harnonic
frequencies. To avoid overload, 60 or 70 m ninum attenuation
is usually required between the transmitter output termnals
and the first mxer of the spectrum anal yzer, regardless of
the center frequency and span bei ng vi ewed.
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6.5 RECElI VER ALI GNMVENT:

GENERAL: The receiver is factory aligned and has no field
servi ceabl e adjustnents. If specific receiver perfornmance
problens are identified, contact the factory for return
aut hori zati on.
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