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44 Bargraph update packet

45 Two tone mode control

46 AGC Control )

47 SEA 2320 TX Watchdog Reset (not used in SEA 235)
48 DSC Abort Diagnostic (used only in SEA2320)
4a Request Tuner Status/Tuner Status Update
4B Extended Tuner Status Command

4C Tuner EEPROM dump command

60 Diagnostic Status Request

61 Diagnostic Status Update

62 Set Diagnostic values

63 DSP Status Request

64 FROM DSP status

65 TO_DSP status

66 Set TO_DSP packet

67 Set/Get Radio Calibration Factor

ACK/NAK

The field before the command is reserved for the ACK/NAK flag. If
the packet is acknowledging a previous packet an ,A, will appear,
and if the packet is Not-Acknowledging a previous packet a ,N,
will appear. If the packet is doing neither then a ,, will appear.

ACK indicates that the packet was received and the checksun
matches. NAK indicates that the checksum did not match on the
previous packet and that it should be resent.

$10, FROM, A, 10*hh ACK
$10, FROM, N, 10*hh NAK
$10, FROM, , 10*hh Neither

If there is no command to be sent, the ACK/NAK can be sent
without a command being included:

$11,10,A, *hh
$11,10,N, *hh

Status Update Request from Control Head to Radio 10

$10, FROM, , L0*hh

This requests the RT to respond with a Status update packet #11

Full Status Update from Radio to Control Heads 11
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Mode Update 13

Mode update sent by the Radio when only the mode has changed, for
example when doing TX/RX transitions.

R | T RX OR TX MODE

Viw]|H VERY LOW, LOW or HIGH POWER

Ul LI|IE}IX]|CIM USB, LSB, AME, TLX MODE, CW-USB, TRUE AM
| CU | CL | XW CW-USB, CW-LSB, TLX-GW

s SQUELCH ON

N TUNED STATUS

B * NOISE BLANKER ON

F HAM MODE OF OPERATION

Al ALARM TEST

A2 ALARM TRANSMIT

I Intercom mode, all CH okay

D High VSWR warning flag

K PLL is unlocked

GO Scanning, audio on

Gl Scanning, audio off

These modes are not currently included in the radio:
Iaa-bb Intercom mode, private between aa and bb
Pxx Private mode, only Control Head xx

Here is an example of a packet to unit 0x10, the radio is
transmitting in high power and is in USB mode.

$10,11,,13,T,H,U*hh

SWR Update 14

$TO, FROM, ACK, 14, CMND, VSWR*hh

CMND = 0 Request a SWR update, ignore VSWR field
=1 SWR update

A SWR update is automatically sent at the end of a Demand Tune
packet (0x1D). It can also be requested by sending a request
packet with CMND set to O.

ASCIT SWR reading from the last transmission, including decimal
point. The SWR has a resolution of 0.1 and maximum of 9.9:1

eg. a SWR of 1.7:1 would be sent as: —
$T0,10,,14,1,1.7*hh !

-8-
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Requesting a swr update from the RT:
$10,$11,,14,0,*hh
$11,$10,,14,1,1.5*%hh

Set radio state 15

- 1 o (o = o e e o o = e n A 4 . T T A o Y " T o o = o T v b = At S e S e - ———— ——

$TO, FROM, ACK, 15, CHAN, RX FREQ, TX FREQ, TAG, MODE*hh

This packet is used to set the radio's channel number, frequency,
and mode.

Channel number or Bin Number 1-200 or 201-2999
If the number is <= 200 then it is a bin number. If > 200 then
it is an ITU channel number. Leading zeros may or may not be
present. If blank then the frequency is loaded. If not blank
then any frequency information sent is ignored and this bin or
channel is loaded.

RX Frequency 490000 - 30000000
This number is in 1Hz, and may or may not have leading zeros.
eg. ,2182000,

TX Frequency 1600000 - 30000000
This number is in 1Hz, and may or may not have leading zeros.
eg. ,2182000,

Mode Flags
RI|T RX OR TX MODE
VI|W]|H VERY LOW, LOW or HIGH POWER
Ul LIJIE|]X]|]CIM USB, LSB, AME, TLX MODE, CW-USB, TRUE AM
| CU | CL | Xw CW-USB, CW-LSB, TLX-GW
S SQUELCH STATUS (S+ = ON / S~ = OFF)
N TUNED STATUS
B NOISE BLANKER (B+ = ON / B~ = OFF)
F HAM MODE OF OPERATION
Al ALARM TEST
A2 ALARM TRANSMIT
I Intercom mode, all CH okay

These modes are not currently included in the radio:
Iaa-bb Intercom mode, private between aa and bb
Pxx Private mode, only sending Control Head XX

Here is an example of a 3400000RX/3450000TX frequency setting from
control head #2. It puts the radio into LOW power LSB mode as
well.

] $10,12,,15,,3400000,3450000,,R,W,L*hh

-0-
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Set Mode 16

The mode update command is sent by the Control head when it wants
to change the state of the radio:

Mode Flags

R T RX OR TX MODE

VIWI|H VERY LOW, LOW or HIGH POWER

U|LIE| X | C| M USB, LSB, AME, TLX MODE, CW-USB, TRUE AM
[ CU | CL | XW CW-USB, CW-LSB, TLX-GW

S SQUELCH STATUS (S+ = ON / S- = OFF)

N TUNED STATUS

B NOISE BLANKER (B+ = ON / B- = OFF)

F HAM MODE OF OPERATION

Al ALARM TEST

A2 ALARM TRANSMIT

I Intercom mode, all CH okay

These modes are not currently included in the radio:
Iaa-bb Intercom mode, private between aa and bb
PXX Private mode, sending CH only

Here is an example of the radio being put into TELEX mode with the
Squelch turned on. {

$10,11,,16,R,X,S+*hh

Save Scratchpad information 17

$10, FROM, ACK, 17, BIN, RX FREQ,TX FREQ,ASCII TAG,MODE FLAGS*hh

The SEA 235 has space to store 200 custom frequency pairs,
including a 7 character ASCII tag for each. This packet is
used to store a frequency pair and mode to one of these bins.

BIN # is 1-200 and is the scratchpad bin to store the frequency,
mode, and ascii tag into.

R%X and TX FREQ are the receive and transmit frequencies to store.
See the previous sections on frequency setting, the limits and
format are the same.

ASCII TAG is the ASCII name to associate with this channel. 7
characters maximum, no $ , or * characters allowed. Spaces are OK.

Mode is the mode of the channel, see the above section on Mode —
flags. This is the mode that will be set when the bin is recalled. '
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A RX ONLY frequency can be stored by leaving the TX frequency
- field blank.

eg. Store BIN 1 as a RX only frequency of 2365.0 USB
$10,12,,17,1,2365000,,,U*hh

The Bin can be erased by leaving all the fields blank (except for
the bin number field of course}.

eg. Brase BIN #23
$10,12,,17,23,,,,*hh

eg: Store 12500000RX/12501500TX USB frequency pair into bin 180
and call it NORM 2, from control head #2, no ACK.

$10,12,,17,180,12500000,12501500, NORM 2,MODE FLAGS,U*hh

Request scratchpad bin status 18
$10, FROM, , 18, BIN*hh
This command is used to request the status of a scratchpad bin
from the radio without having to change the operating frequency
of the radio. Used to check to see if a bin is full or empty,
retrieve the ascii tag, etc.
The radio replies with a bin status update (command 0x19).

eg. Control head #3 requests the status of bin 24.

$10,13,,18,24*hh

Scratchpad Bin status update 19

$TO, FROM, ACK, 19, BIN, STAT, RX FREQ, TX FREQ,ASCII TAG,MODE*hh

This packet is in response to a request for scratchpad update from
a control head.

BIN is the bin number 1-200

STAT is the status of the bin.

0 = Empty
- 1 = Full
| E = Error reading from EEPROM

11
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- If the tune fails, then an error packet with an error code of 0x08
is sent to the control heads.

The Step relay function will only work if the attached coupler is

a SEA1630 modified for SEABUS-2 usage (what will its name be?). If
the tuner is present a ok packet (#1B,00) will be returned. If it

isn't present then an error packet (#1B,02) will be returned.

$10,11,,1D,2,30*%hh Tune for max 30S

$10,11,,1D,2, *hh Tune for a max of 158 (default time)

$10,11,,1D,1, *hh Put the tuner into bypass mode
Alarm Control 20

$TO, FROM, ACK, 20, COMMAND*hh

Command the Radio to turn on the Alarm for 45 seconds.

COMMAND = 0 Turn off Alarm
COMMAND = 1 Turn on the Alarm Test
COMMAND = 2 Turn on the Alarm (Transmit it)

eg. Control Head #1 commanding the Radio's alarm modes:

$10,11,,20,0*hh Turn off Alarm signal
$10,11,,20,1*hh Turn on Test Alarm signal
$10,11,,20,2*hh Transmit the Alarm signal

Intercom Mode/Private Mode 21

$TO, FROM, ACK, 21, COMMAND, UNIT*hh

COMMAND = 0 Intercom/Private mode off

COMMAND = 1 Intercom mode on

COMMAND = 2 Private Intercom mode between 2 control heads
COMMAND = 3 Private Radio operation mode

Commands 1 & 2 are intercom modes between control heads.

Command 3 is the Private Radio mode which causes all control heads
except the one sending the command to mute their audio until
private mode is turned off (indicated by Pxx in mode update).
Commands 2 and 3 are not currently implemented in the radio.

- eg. Control head #2 commanding intercom modes

$10,12,,21,0,*hh Intercom/Private Off

-15-
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$10,12,,21,1, *hh Intercom On
$10,12,,21,2,12*hh Intercom with #12
$10,12,,21,3,*hh Private Radio mode

Scan mode control

$TO, FROM, ACK, 22,

COMMAND =
COMMAND =
COMMAND
COMMAND
COMMAND =

]

i
B W N = o

MODE =
MODE =
MODE

MODE =

w N = O

The Hold/Pause s
current channel,

restart the scan.

radio to move to

eg. Control Head

COMMAND, MODE, BIN*hh

Stop Scan

Start scan
Hold/Pause the scan
Resume the scan
Skip to next BIN

Voice scan : Hold 5 seconds after squelch closes
Pause scan : Hold for only 5 seconds on active bin
Telex scan : Hold for 4.1 seconds on each

NECODE scan: Stop on a 2KHz tone.

can command causes the radio to stop on the
but not exit the scan mode. Resume scan will

The skip to the next bin command will cause the
the next bin, even if the squelch is open.

#1 controlling scan mode of group starting at 30

$10,11,,22,0,*hh Stop Scan
$10,11,,22,1,0,30*hh Start Voice scan at bin 30
$10,11,,22,2,*hh Hold the scan
$10,11,,22,3,*hh Resume the scan

$10,11,,22,4*hh

Necode control

$TO, FROM, ACK, 23,

This command is

Skip to next BIN

COMMAND, NECODE ID, CALLER*hh

not yet implemented in the radio.

Control the SEACODE Necode encoder/decoder built into the Radio.
Supports standard 4 digit necode IDs and 5 digit Seacode IDs.

COMMAND = 0
COMMAND = 1
COMMAND = 2

Request a Necode Status update
Necode Status update
Current ID is in NECODE field
Necode decoding is OFF.
CALLER field contains the ID of the last caller
Necode Status update
Current ID is in NECODE field
Necode decoding is ON.

-16-
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CALLER field contains the ID of the last caller

— COMMAND = 3 Stop Necode decoding.
| NECODE ID and CALLER are left blank.
COMMAND = 4 Start Necode decoding and optionally set the
Necode ID for the radio. If the NECODE ID
parameter is blank then the last Necode ID is
used.
COMMAND = 5 Send a Necode Call to ID # in the Necode argument.
COMMAND = 6 Set the Necode ID to NECODE field, don't change

the current Necode operating mode.

eg. Control Head #1 setting Necode ID 1234 and calling ID 4567

$10,11,,23,0,*hh Request a status update
$10,11,,23,1,1234*hh Necode is OFF, ID is 1234
$10,11,,23,2,1234*hh Necode is ON, ID is 1234
$10,11,,23,3,*hh Stop Necode
$10,11,,23,4, *hh Enable Necode use last ID
$10,11,,23,4,1234*%hh Enable Necode and set Necode ID
$10,11,,23,5,4567*hh Send a call to ID #4567

Necode call received 24

$TO, FROM, ACK, 24, NECODE ID*hh
- This command is implemented in v1.20+

Necode Call notification from the Radio. NECODE ID is the id of
the calling station.

eg. Radio alerting control heads to a Necode Call -~ note all
control heads watch for the #24 packet, whether or not it is

addressed directly to them.

$11,10,,24,23*hh Received a call from 23.

Data Mode Status Request (Not currently implemented) 25
$TO, FROM, ACK, 25*hh

This command is not yet implemented in the radio.

Request a status mode update packet (#26)

} pata Mode Status Update (Not currently implemented) 26
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$TO, FROM, ACK, 26, MODE, OTHER*hh

This command is not yet implemented in the radio.

This packet will return the current status of the data mode.
Since this mode is currently in the design stages, the meaning
of its data fields is undefined for now.

This will include a type of mode (like?), and probably several
options associated with the mode like filtering, offset, band-
width, etc.

The additional arguments will probably be specific to each type
of data mode (to be determined later).

MODE = 0 Data mode is off
MODE =1
Set Data Mode {(Not currently implemented) 217

$TO, FROM, ACK, 27, MODE, OTHER*hh
This command is not yet implemented in the radio.

This packet is used to set the current data mode. Since data
mode is still under development the actual meanings of the
data fields are undefined.

It will include at least a mode setting (like?), and probably
several options associated with the mode like filtering, offset,
bYandwidth, etc.

The additional arguments will probably be specific to each type
of data mode (to be determined later).

MODE = 0 Data mode is off
MODE = 1
Send Data (Not currently implemented) 28

$TO, FROM, ACK, 28, DATA*hh
This command is not yet implemented in the radio.

This packet is used to send data in the data mode. Up to 30 bytes
of data can be sent with each packet.

The DATA field consists of 2 character ASCII HEX values, including
leading zeros on values from 00 to OF. No commas separate the

18-
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data so that as much data as possible can be transmitted in one
- packet.

example, send 21 bytes:

$10,8$11,,28,000102030405060708090A0BOCODOEOF101112131415*hh

Receive Data (Not currently implemented) 29

$TO, FROM, ACK, 29, DATA*hh
This command is not yet implemented in the radio.

This packet is used to receive data in the data mode. Up to 30
bytes of data can be received with each packet.

The DATA field consists of 2 character ASCII HEX values, including
leading zeros on values from 00 to OF. No commas separate the

data so that as much data as possible can be received in one
packet.

example, receive 21 bytes:

$10,$11,,28,000102030405060708090A0BOCODOEOF101112131415*hh

Modem Configuration Status Request 30

$TO, FROM, ACK, 30*hh

Request a status update on the Modem configuration of the radio.
Returns packet #31

v1.20+ of the SEA 235 radios can be configured to use a modem
to communicate with it. The Multitech DSVD modem is recommended

for its ability to transport voice and data over standard dialup
telephone lines.

Modem Configuration Status 31

$TO, FROM, ACK, 31, MODEM, RESET, CONNECT, PASSWD*hh

MODEM mode - If this option is set to 1 then the RS232 port
will send the ANSWER command to an attached modem
when it receives the RING string from the modem.

- If it is set to 0, the RS232 port is in normal
} mode, responding to $PSEAS commands.
Defaults to 0, no modem mode.

-19-
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RESET - String to send to the modem to reset it.
Sent at powerup
Defaults to ATZSO=1

CONNECT - String to look for that indicates a connection
Defaults to CONNECT

PASSWD - Password that needs to be entered in modem mode
before access to granted.

Set Modem Configuration 32

$TO, FROM, ACK, 32, MODEM, RESET, CONNECT, PASSWD*hh

This packet is used to setup the configuration of the RS$232
interface of the SEA 235.

MODEM mode

RESET

CONNECT

PASSWD

If this option is set to 1 then the RS232 port
will send the ANSWER command to an attached modem
when it receives the RING string from the moden.
If it is set to 0, the RS232 port is in normal
mode, responding to $PSEAS commands.

Defaults to 0, no modem mode.

String to send to the modem to reset it.
Sent at powerup and after the modem drops carrier.
Defaults to ATZ

String to look for that indicates a connection
Defaults to CONNECT

Password that needs to be entered in modem mode
before access to granted. To set a blank password
send a ',' in the password field.

The initalization string should accomplish the following:

1. Set the modem to a known state.
AT&F resets it to the factory setting.
2. Autoanswer the phone without and additional help

50=1

3. No echo in command mode. This is very important, if the
modem echos in command mode it will cause the radio to
'talk to itself' forever.

EO turns off echo in the command mode
4., Flow control off. There are no flow control lines to the

radio,

and XON/XOFF is not used.

&K0 turns off flow control
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$TO, FROM, ACK, 32,1, AT&F-SMS=1#VLS=5E0L3S0=1&K0, CONNECT, , *hh
This will setup the modem to autoanswer the phone, not echo in
command mode, no flow contrecl, Speaker at maximum volume. This

string is for the Multitech MultimodemDSVD and it enables the
voice+data mode of operation.

EEPROM Read Request 33
©sio,Emow,ack,33,sTARTENDFRR
This command is not yet implemented in the radio.
This function is used to request a dump of the EEPROM storage of
the SEA 235 radio. The EEPROM contains all of the 'personality!'

of the radio, including stored bins, alphanumeric tads, etc.

The contents of the EEPROM will be returned by packet #34 in
16 byte blocks of data (or less if required).

START is the starting address (in HEX) of the data to be read.
END is the ending address (in HEX) of the data to be read.

Include a map of the eeprom?
eg. Request a dump of EEPROM data from 0x0000 thru OxO0O0FF

$10,$11,,33,0000,00FF*hh Dump 0x0000 to Ox00FF from EEPROM

EEPROM Read Update 34

$TO, 10,ACK, 34, START, DATAL, ...*hh

This command is not yet implemented in the radio.

This packet is used transfer the contents of the EEPROM. Each
packet indicates the EEPROM address of the first byte in the
data stream. Each byte is separated by a comma from the previous

and the address increases by 1 for each byte.

START is the starting address of the data in HEX.
DATA is one byte of data in HEX.

eg. dump of data from 0x0000 thru 0x0010

$11,10,Aa,34,0000,01,02,03,04,05,06,07,08,09,0A,0B,0C,0D,0E,OF, 10*hh
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0 = OFF

1 = SEABUS-2 SEND ON (RS485 interface)
2 = SEABUS-232 SEND ON (RS232 interface)
3 = SEND Packet #44 on BOTH SEABUS-2 and SEABUS-~-232

NECODE Radio's current NECODE ID {(not implemented)

AUDIO Temporarily change the radio's audio source for the
current channel only. A channel or mode change will set
the audio source to the default for the selected mode (see
the SSBAF and TLXAF settings below.

ok ok This setting is overridden by the SSB or TLX AF settings
if they are included in the same sentence.

0 = SEABUS audio

1 = DB-9 adapter audio

REMOTE This setting cause the RS485 interface to be turned off,
leaving the RS232 interface as the only radio controller.
At powerup the radio is in the Normal mode of operation.

ot When switching in and out of Remote Only mode with SEA 235
RT v1.18 and previous the REMOTE field must be the only
parameter in the configuration command. When setting
other options the REMOTE field should be left blank (,,)
so that it isn't changed.

0 = Normal operation

1 = Remote mode (no RS485 packets)

SSBAF This setting is saved to EEPROM when it is changed, and
it is recalled from EEPROM at powerup
0 = MIC audio input is the default on non TLX frequencies
1 = DBY9 audio input is the default on non TLX frequencies

TLXAF This setting is saved to EEPROM when it is changed, and
it is recalled from EEPROM at powerup
0 MIC audio input is the default on TLX and TLX-GW
1 = DBY9 audio input is the default on TLX and TLX-GW

POWER 0 = Normal Power shutdown operation (default at powerup)

Low voltage, high temperature, bad swr turn down the
power level.

1 = Override power shutdown. Low voltage, high temperature
will not turn down the power level. High SWR will still
turn down the power. This is reset to 0 at powerup.

SPAUSE Added in v1.20+, requires hardware modification to the
radio to operate in the Analog PTT/Scan Pause.

0 = Digital PTT input, no Scan Pause operation

1 = Analog PTT/Scan Pause input
Internally pin 66 of the HCll processor needs to be
connected to pin 24.

Externally connect a 10k resistor in series with the
Scan Pause line and the PTT input. When pulled low
this will pause a scan. In non-scan mode it will act
like PTT.

When a device sets any of these radio configurations it is -
recommended that it first read the current state of the radio and !
when it is finished using the radio that it restore the previous

-24-
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parameters. This will allow more devices to successfully use the
- radio.

For example, if a device need to change the SQL setting it should
record the current SQL setting (using packet #36 and #37), set it
SQL value that it needs to use. When it is finished operating the
device should then restore the original SQL setting.

Examples:
$10,11,,38,1,0,5,0,,0,,0,1,0,0*%hh Set Everything
$10,11,,38,,,10,,,,,,,*hh Set only SQL
$10,11,,38,,,,++.,1,,,*hh Remote mode On
$10,11,,38,,,+:+++0,,,%hh Remote mode Off

Retrieve the Serial Number 39

$10, FROM, ACK, 39, 0, SERIAL*hh

This command returns the serial number from the radio, up to
8 characters long.

Send:
$10, FROM, ACK, 39, 0, *hh

Receive
$FROM, $10,ACK, 39,1, SERIAL*hh

Save ASCII TAG for a bin 40

$10, FROM, ACK, 40, BIN,ASCII TAG*hh

Save a 7 digit ASCII TAG for a scratchpad BIN without affecting
any previously stored frequency in the bin.

BIN is the bin numbexr from 1 to 200
ASCII TAG is the 7 digit ascii string to store for this bin. It

can include spaces, but not , * or §$

eg. Set the ASCII TAG for bin 23 to KMI1603
$10,11,,40,23,KMI1603*hh

The ASCII TAG can be ERASED by leaving the ASCII TAG field blank.

eg. Erase the TAG for bin 14
$10,11,,40,14,*hh

<25-
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HAM / Marine mode selection 43

$10, FROM, ACK, 43, MODE, LOCK*hh

MODE = 0 sets Marine mode

MODE = 1 sets HAM mode

LOCK = 0 or blank deces nothing

LOCK = 1 locks TX FREQ to the current RX FREQ

In ham mode the RX/TX clarifier is enabled, clarifier limits are
removed, the RT indicates Ham mode to the control heads with a
'F' flag.

Bargraph update packet 44

$10, FROM, ACK, 44, DATA*hh

This packet is sent by the RT so that the control head can update
its bargraph. This packet is sent by the RT once a second, and
does not require an ACK.

By default the bargraph packet is not sent. The attached control
head will request that it be sent at powerup. Other devices can
then request that it not be sent by using the Set Radio
Configuration packet (#38)

The packet can be sent over the SEABUS-2 bus only, the RS232 bus
only, or over both of them at the same time.

Two tone test mode 45

$10, FROM, ACK, 45, TTONE*hh

TTONE
TTONE

I

0 turns off the special two tone test TX
1 turns on the special two tone test TX

When this mode is on a PTT will generate a 2-tone output.
It is always off at powerup.

AGC/VOGAD Control 46

$10, FROM, ACK, 46, CMND, SSBAGC, TLXAGC, VOGAD*hh

CMND = O Request a Status update

CMND = 1 Status update

CMND = 2 Set the AGC value

SSBAGC AGC setting for SSB channels (0-3)

-26-
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- Use the mode flags to control the state that the radio is in.

CH 11 sends a ,I, to the RT

RT sends an update with ,I, to all control heads
RT is now in intercom mode, PTT doesn't transmit, audio is routed
to seabus instead. RT includes ,I, in all status updates.

CH 12 sends a command ,I0, Intercom off command.

RT sends a normal update, radioc is now back in normal mode

CH 11 sends a ,Il11-14, to the RT

RT sends an update with ,I11-14, to all control heads
CH1l and 14 keep their audio enabled. CH 12 & 13 mute their
audio. RT include ,I11-14, in all status updates.

CH 11 sends a command ,I0, - intercom off command to exit

RT sends a normal update, radio is now back in normal mode

CH 11 sends a ,P, to the RT - private mode
RT sends an update with ,Pl1,
all subsequent updates contain this flag to keep other CH audio
muted.
All CH other than #11 mute their audio
CH 11 can now use the radio w/o others hearing
CH 11 sends a ,P00, command - private off
RT sends a normal update, radio is back to normal operation.

— While in an intercom or private mode any control head can send
an intercom off command. How this is generated is up to the
control head software.




