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| ntr oduction

TheTen-Tec model 516 DSP HF QRPtransceiver isaproduct that isdefined more by firmwarethan hardware.
Thetransceiver, front panel and PC Interfaceis controlled by firmware running on asingle 16 bit DSP processor oper-

ating at 30 MHz.
Ten-Tec has produced thisdocument asastarting point for software devel opers undertaking the devel opment of a

PC based interface program for the Argonaut V.

| nterface Settings

TheRS-232 serid interfaceon the Argonaut V isasoftwareimplementation of asmple UART. Theinterface
parametersarefixed at 1200 baud, No Parity, 8 Databits, 1 Stop bit. Hardware handshaking or softwareflow control
isnot available onthemodel 516.

Conventionsused in thismanual

Numeric Types.
0x0A, OAh Hexadecima Numbers.
10 Decima Number.
‘A ASCII character code.
example: ASCII A’ isOx41.
BCD Binary Coded Decima format
example: decimal 25is0x25inBCD format
Rev1.2 Argonaut V' Programmer’s Reference Guide 3
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TheArgonaut V Command Set

The Argonaut V command set issimilar to the command setsfor the RX-320 & RX-350receiversand Pegasus &
Jupiter Transceivers.

Every effort has been madeto keep theindividual commandsassimpleaspossible.

Ingeneral an Argonaut V ingtructionisatwo character command which may befollowed by dataand then terminated
by acarriagereturn <cr>. Theinterface operateswith binary dataand unless otherwise noted all commandsthat require
numeric datawill need that datato bein binary format. Using abinary format requiresfewer byteswhen compared to
an ASCII format. Inbinary format anumber like 25 decimal isrepresented as 19 hexadecimal or 19h or may be
written as0x19. All refer to the same number.

The DSP system providescontrol over the FRONT PANEL user interfaceaswell asMODE, FREQUENCY, FIL-
TER, and other features. In addition, the DSP can respond to requestsfor SSGNAL STRENGTH, DSPFIRMWARE
REVISION and other statusinformation.

Ingeneral, the Argonaut V will accept any provided dataasbeing valid. It isup the programmer to ensurethat the
supplied dataiscorrect. Whereacommand hasalimited number of dataoptionsfailureto provideavalid selection may
resultintheradio choosing adefault setting. Therewill beno notificationthat thedataisinvaid. Whereacommandis
unrecognized theradio will send back aresponse consisting of asingleletter ‘Z’ followed by acarriagereturn <cr>.
Some commands may have datafieldsthat may contain the binary number OxOd whichisasothecarriagereturn
character. Thefirmwareintheradiowhichisresponsiblefor parsing the command stringshastheintelligenceto properly
handle carriagereturns (0x0d) embedded inthe datafield.

Becausethe Argonaut V was built to be reprogrammed in-system the command set presented hereis subject to change
or enhancement. Wewill makeevery effort to make the system backward compatible with existing documented com-
mandswhenever possible. However, the Argonaut V isan HF TRANSCEIVER PLATFORM that could host avariety
of radio services. Personsor companies devel oping control softwarefor thetransceiver should not assumethat theradio
isoperating original factory firmware but rather should alwaysquery theradio’sfirmwarerevision to ensure compatibil-

Ity.

G/Z Response:

Every command and query to theradio will cause not only the expected response as documented, but also, following
theresponse, aone-character result code meaning " Good" or "no-good.” Thiscodeiseither "G<cr>" or "Z<cr>." The
"G" codeisissued when acommand isrecognized, REGARDLESS OF DATA VALIDITY. Thatis, if yousenda
frequency command with out-of-boundsdata, theradiowill fill issuea"G" response. The"Z" responseissent when
the Argonaut parser doesnot recognizeacommandat all. If, forinstance, a"?D" command were sent, theradio would
respondwith"Z<cr>" indicating that it did not recognize the command code.
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Argonaut V Command Set Quick List

Firmwareversion 1.07

*A Vo A Freq (binary)
*B VfoB Freqg (binary)
*E Vio/MemA/B

*J Attn

*K Noise Blanker

*M Set Receiver Modes
*O Split Mode

*p PBT setting

*R Recdl mem

*S StoreMem

*W Filter Selection

*X DSP Restart Command

#0 Goto Receive

#1 Goto Transmit
Disable Transmitter
Enable Transmitter
Keyer Off

Set Keyer Speed

HFEHE

vfo A query

vfo B query

Vfo/MemA/B

Forward Power

query squelch knob position
query Attenuator setting
query Noise Blanker setting
query receive modes

query Split

PBT query

query reflected power

query S-units

Query Version

bandwidth query

Query signa strength
Query analog portion of signal strength

RRIIPBIZ2RS2AAIR

Mode Codes
'0'-AM
'1'-USB
'2'-LSB
'3-CW
‘4 -FM

Rev 1.2 Argonaut V' Programmer’s Reference Guide
Argonaut V Firmware Updates at www.rfsquared.com



Restart and Notify

Thiscommand will causetheradioto do asoftwarerestart. Upon start-up theradiowill issuethe start message“ RA--
DIO START” indicating that itisinitialized and ready to accept commands. Sending thiscommand to the Argonaut-V
will causethe DSPfirmwaretoreinitalize and generatethe“RADIO START” message. Thiscommand can beused to
determinethat a Ten-Tec Flash Based radio isattached.

format: *riX <cer>

where: ‘X’=isthe ASCII ‘X’ character (0x58)
<cr>=ASCII carriagereturn (0x0D)

response; “ RADIOSTART”

Recelve M odes
The Argonaut-V supportsAM,FM,L SB,USB,and CW modes.

format: “** ‘M’ vifoAmode vfoBmode <cr>

where: “** =the ASCII **’ symbol (0x2a).
‘M’ =the ASCII M character (Ox4d).
vfoAmode, vfoBmode=

ASCII ‘0’ (0x30) for AM mode
ASCII “1’ (0x31) for USB mode
ASCII *2' (0x32) for LSB mode
ASCII “3 (0x33) for CW mode
ASCII ‘4’ (0x34) for FM mode

<cr>=ASClII carriagereturn (0xOD) character.
response; G/Z Response

example: *M1l<cr>for USB on VFO-A, USB ON VFO-B.
M23<cr>for LSB on VFO-A, CW on VFO-B.
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Receive

Filter

The Argonaut-V containsalarge number of selectablefiltersthat canbeusedin AM, LSB, USB, and CW modes.

Filter #

':‘ISLO@\I@U‘I#O.)I\)I—‘O

format:
where

response:

example:

Bandwidth
200
250
300
350
400
450
500
550
600
650
700
750

“*T W fn<cr>

“** =the ASCII **’ symbol (0x2a).

‘W’ =the ASCII W (0x57) character.

fn=afilter number intherange 0 thru 33 (binary). From Table 1 below.
<cr>=ASCII carriagereturn (0x0OD) character.

G/Z Response

*W 0x10 <cr> for filter number 16, 2100 Hz bandwidth.

Filter # Bandwidth Filter # Bandwidth
12 800 24 1800
13 850 25 1900
14 900 26 2000
15 950 27 2100
16 1000 28 2200
17 1100 29 2300
18 1200 30 2400
19 1300 31 2500
20 1400 32 2600
21 1500 33 2700
22 1600 34 2800
23 1700 35 2900
36 3000

Frequency Tuning

Tuningthe Argonaut V over the serid interfaceisaccomplished by two commandsthat providefor frequency entry into
either the A or B vfo. Thefrequency dataisthe desired frequency in Hz formatted asa4 byte binary number.

Rev1.2

format:
where

r esponse:

examplel:

examplel:

default:

“*"['A or ‘B’] b3 b2 b1 b0 <cr>

“** =the ASCII **’ symbol (0x2a).
A =the ASCII ‘A’ character (0x41).

B =the ASCII ‘B’ character (0x42).

b3-b0 =

Frequency in Hz asa4 byte binary number. Themost significant byteisb3.
Theleast sgnificant byteisbO.

G/Z Response

* A <0x00> <0xed> <0xel> <0xc0> <0x0d> would set the A vfo to
15,000,000 Hz or 15 MHz.

*B <0x00> <0x5b> <0x2b> <0xd8> <0x0d> would set the B vfo to
5,975,000 Hz or 5.975 MHz.

none

Argonaut V Programmer’s Reference Guide 7
Argonaut V Firmware Updates at www.rfsquared.com



Split Mode

Thiscommand isused to turn Split mode on and off.

format: “*'['O'] n<cr>
where: “** =the ASCII **’ symbol (0x2a).
‘O’ =the ASCI| letter O (OxOx4f)
n=0x00=SPLIT OFF, 0x01=SPLIT ON
response: G/Z Response

example: *( <0x01> <0x0d> would turn SPLIT ON.

default: none

Passband Tuning (PBT)

The passband tuning range of the Argonaut-V is+/- 2.99 kHz. Settingthe PBT to O will turn the passband tuning
control OFF. The dataformat isa2 byte binary number which representsthe PBT valuein Hz.

format: “** P pl b0 <cr>

where: “** =the ASCII **’ symbol (0x2a).
P=theASCII ‘A’ character (0x50 ).
bl1-b0 =

PBT frequency in Hz asasigned 2 byte binary number. Themost significant byteisbl.
Theleast significant byteisbO.

response: G/Z Response
examplel:  *P<0x03> <0xe8> <0x0d>would set the PBT to 1000 Hz.
example2:  *P<0x00> <0x00> <0x0d>would set the PBT to OFF.

default: none

Argonaut V Programmer’s Reference Guide Rev 1.2
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VEOs or Memory M ode Select

Theactive VFO can be set using thiscommand. Also, theradio can be set to MEM or VFO mode.

format:
where
response:
example:

default:

“*’['E'] vmab <cr>

“** =the ASCII **’ symbol (0x2a).

vm=ASCII ‘V’ for VFOmodeor ASCII ‘M’ for MEM mode.
ab=ASCII ‘A for VFO A or ASCII ‘B’ for VFO B.

G/Z Response

* EVA<Ox0d> would sdlect VFO modewith VFO A active.

none

RF Attenuator Control

An RF Attenuator may be switched in or out under software control. The Attenuator appliesapproximately 15 db of
attenuation. Becausethiscontrol directly affectsthe RF hardwarethiswill directly affect S-Unit responsesand Squelch

Setings.
format:
where
response:
example:
default:
Rev1.2

“*7*J ch<cr>
“** =the ASCII **’ symbol (0x2a).
Jisthe ASCII ‘T (Ox4A) character
ch=Setting

‘1’ (0x31) = ON

‘0" (0x30) = OFF
<cr>=ASCII carriagereturn (0x0D)
G/Z Response

* J<0x30><0x0d> setsthe Attenuator OFF.

Off

Argonaut V Programmer’s Reference Guide 9
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Memory Store

The Argonaut VV has 100 memories. The memory storecommand will writethe current contentsof A and B VFOsto

theindicated memory channd.

format:
where

I esponse:

example:

*7 'S nn<cr>

“** =the ASCII **’ symbol (0x2a).

‘S =the ASCII Scharacter (0x53).

nn =thememory channel inaonebyte binary format (range 1-100).
<cr>=ASClI carriagereturn (0x0OD) character.

G/Z Response

*S<0x10><0x0d>would writethe current vfoto
memory channel 16 (0x10). If SPLIT modeison,
both VFO'’sarewritten to memory channel 16.

After performingaMemory Writeusing the* Scommand, thememory isnot permanent (nonvolatile) until adummy
writeto nonexistant memory 255 isperformed. Thistriggersawriteof theentire 100 memory block into FLASH
storage. The FLASH writeroutineistime-intensive and should only be performed at theend of al of thedesired

memory writes.

Memory Recall

TheArgonaut V has 100 memories. Thememory recall command will recall the selected memory channel. If the
memory isempty the operation will not be performed. If thememory dataisvalid the stored datawill replacethevfo

contents.
format:
where
I eSponse;
example:
10

“*" 'R’ nn<cr>

“** =the ASCII **’ symbol (0x2a).

‘R’ =the ASCII R character (0x52 ).

nn =thememory channel in aone byte binary format (range 1-100).
<cr>=ASCII carriagereturn (0x0OD) character.

G/Z Response

* R <0x10><0x0d> would recall the contents of memory channel 16tothe
current VFO. If thememory were stored whiletheradiowasin SPLIT
operation both VFOswill berecalled.

Argonaut V Programmer’s Reference Guide Rev 1.2
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"Write Memory Direct" /" Read Memory Direct" Command:

Thiscommand allowsaPC control program to dump or restore radio memory channel datawithout the necessity of
restoringinto acurrent VFO. Thiscommand isdesigned to make backupsor reloadsmuch faster. Infact, acontrol
program may usethiscommand asafaster method of setting many user parameters, by Writing Direct to an unused
memory location, thenissuing a* R command to activatethose settings. The command format isasfollows:

* @<binary memory number><19 bytesof binary data>

2@<binary memory number>

* @<255>

The* @<255> causesawrite of the entire 100-memory block to FLASH storage, and isequivalent to * S<255>.
Hereisthe 19-bytedataisformat:

Byte Length Content

1 NON-EMPTY bit

SPLIT bit

SKIPbit

BW index

CW BW index

SUB TONE on/off

SUB TONE vdue

MODE index of current VFO
FREQUENCY of current VFO
FM SHIFT index of current VFO
MODE index of other VFO
FREQUENCY of other VFO
FM SHIFT index of other VFO

RPOoO~NOOIAWNEO

RPRARRRPRRARRRPRRRPR

All 19 bytesarerequired for every * @ command.
These parametersrequireexplanation:

NON-EMPTY, SPLIT and SKIPareall one-byte values, and are bool ean values containing either O=falseand 1=true.
(notethat trueisNOT -1 or Oxff)

NON-EMPTY describeswhether amemory containsdata. EMPTY memories(NON-EMPTY =0) display as"--.---
---." You can erase memories by sending the* @ command with NON-EMPTY set to zero, and therest of thedata,
though required, can beany normal vaues.

SPLIT carriesthestatus of radio SPLIT mode. If thismemory bit isset, upon recall by auser with FUNC-V/M,
BOTH VFOSarerecalled. If thishitisclear, only thecurrent VFO will be overwritten.

Rev1.2 Argonaut V' Programmer’s Reference Guide 1
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SKIP setsor clearsthe SCAN SKIPflag, sameasuser set FUNC-SKIPin MEM mode.

BW index isalookup into the 37-filter table. Thisindex rangesfrom0to36. NOTE: Thefilter tablevaluesare
displayed as2 X filter bandwidthin AM mode. Thefilter tableisasfollows:

Index Bandwidth
0 200
1 250
2 300
3 350
4 400
5 450
6 500
7 550
8 600
9 650
10 700
11 750
12 800
13 850
14 900
15 950
16 1000
17 1100
18 1200
19 1300
20 1400
21 1500
22 1600
23 1700
24 1800
25 1900
26 2000
27 2100
28 2200
29 2300
30 2400
31 2500
32 2600
33 2700
34 2800
35 2900
36 3000

12
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CW BW index usesexactly the sametable, but thisfilter isused only in CW mode.

SUB TONE referstothe FM CTCSS generator.

SUB TONE ON/OFF enablesor disables CTCSS generation during FM transmit.

SUB TONE index isalookup, smilar to BW, into thefollowing 42-entry CTCSStablewithindicesranging fromOto
41.

Index CTCSSToneFrequency

0 67.0
1 69.3
2 71.9
3 74.4
4 77.0
5 79.7
6 82.5
7 85.4
8 88.5
9 91.5
10 94.8
11 97.4
12 100.0
13 103.5
14 107.2
15 110.9
16 114.8
17 118.8
18 123.0
19 127.3
20 131.8
21 136.5
22 141.3
23 146.2
24 1514
25 156.7
26 162.2
27 167.9
28 173.8
29 179.9
30 186.2
31 192.8
32 203.5
33 206.5
34 210.7
35 2181
36 225.7
Rev1.2 Argonaut V' Programmer’s Reference Guide 13
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37 229.1

38 233.6
39 241.8
40 250.3
41 254.1

MODE of current VFO: (Please notethat theindex in this parameter isdescribed in hexadecimal, andisASCI| for "0,
1,234

Index Mode
0x30 AM
0x31 USB
0x32 LSB
0x33 CW
0x34 FM

FREQUENCY of current VFO:

Four bytesin M SB..L SB format represent thefrequency in Hz.
For example,

<0x01><0x14><0xA4><0x50> indicates 18.130000M Hz.

FM SHIFT index of current VFO

-100KHz
-100KHz
OKHz

+100KHz
+100KHz

A WNEFLO

(theextratableentriesareacarryover from 6-meter operation on the model 526 wherethere werefive possible shift
vaues)

Argonaut V Programmer’s Reference Guide Rev 1.2
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Goto Recelve

Usedto placethe Argonaut V inreceive. Complement of the#1 GOTO TRANSMIT command.
format: ‘# 0 <cr>
where: ‘“# =the ASCII ‘# symbol (0x23).
‘0’ =the ASCII number zero (0x0x30)
response: G/Z Response

example: #0<0x0d>would placetheradioin receive.

Goto Transmit

Usedto placethe Argonaut V intransmit. Complement of the#1 GOTO RECEIV E command.
format: ‘#'1 <cr>
where: ‘# =the ASCII ‘# symbol (0x23).
‘1" =the ASCII number 1 (0x0x31)
response: G/Z Response

example: #1<0x0d>would placetheradioin transmit.

RS-232-1nitiated Transmit Watchdog Timer:

A three-minute timer has been added to comply with 47CFR97.213(b) "Remote control of a station” in case of
remote-site installation of the Argonaut V. Thistimer begins a countdown upon initiation of transmit via the
"#1" command. Thistimer isreset by ANY RS-232 command, and does not require constant "heartbeat" polling
asinthe Pegasus. If transmit isinitated by "#1" and no further RS-232 commands are received within three
minutes, the transceiver unkeys. Thistimer is NOT active for normal microphone PTT operation.

Keyer Off

Thiscommand turns OFF theinternal keyer tofacilitatethe use of an external key or keyer.
format: ‘# ‘6 <cr>
where: ‘# =the ASCII ‘# symbol (0x23).

‘6’ =the ASCII number six (0x0x36)
response; G/Z Response

example: #6<0x0d> would turntheinternal keyer OFF. Toturnthekeyer ON see SET KEYER
SPEED command.

Set Keyer Speed

Set the Operating speed of the Argonaut V' sinternal keyer. can be set from 1-40 wpm. A setting of O turnsthe keyer
off.

format: ‘#'7'n<cr>
where: ‘# =the ASCII ‘# symbol (0x23).
7" =the ASCII number seven (0x0x37)
n=keyer speed in binary format (range 0-40)
response: G/Z Response

example: #7<0x10><0x0d> would set the keyer to 16 wpm.

Rev1.2 Argonaut V' Programmer’s Reference Guide 15
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Transmitter Control:

A new command pair has been added to inhibit/enable transmit.
"#4'  Disablestranamit
"#5'  Enablesnormd tranamit

Noise Blanker

TheNoiseBlanker (nb) isavailablefor useinall modes.
format: “*7 ‘K’ nbannr <cr>
where: “** =the ASCII **’ symbol (Ox2A)
‘K’=isthe ASCII ‘K’ character (0x4B)
nb = Noise Blanker State (0 =off action 1-9)
<cr>=ASClI carriagereturn (0x0OD)
response: none.

example: *K<0x05><0x0d>
SetstheNoise Blanker to 5
default: nb off.

uer

The Argonaut query commandsallow ahost PC to determinethe state of variousradio controls. Ingenera, each
control setting command hasaquery counterpart. Seethe specific command for theformat of the datareturned.

format: ‘? ch<cr>
where: ‘?=isthe ASCII *? (Ox3F) character
ch=ASCII code of the parameter
query vio A frequency
query vfo B frequency
query Vfo/Memmode & Vo A/B selection
query Forward Power (Bridge Voltage)
query squelch knob position
query Attenuator setting
query NB setting
query receive modes
query SPLIT setting
query PBT
query reflected power
query S-units
query Version
query bandwidth
query DSPand Analog signal strength
query AGCvoltage

THAMI N

&

RRIIFBIIZ LR
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For mat of Query Responses

‘“?A’ (VFO A Frequency Query)
String responseformatted as per frequency setting command
‘?B’ (VFO B Frequency Query)
String responseformatted as per frequency setting command
‘?E’ (Vfo/Mem mode & Vfo A/B selection)
String responseformatted as per setting command
“?F (Query Forward Power)
Bridge Forward Voltage A/D reading. Single byte (0-255).
‘“?H’ (Query Squelch Knob Position)
A/D reading indicating Squel ch knob position. Single byte (0-255).
‘?J (Query Attenuator setting)
String responseformatted as per setting command
‘?K’ (Query Noise Blanker setting)
String responseformatted as per setting command
‘“?M’ ( Query Receive M odes)
String responseformatted as per setting command
‘20’ (Query Split setting)
String responseformatted as per setting command
‘“?P" (Query PBT adjustment)
String responseformatted as per setting command
‘“?R’ (Query Reflected Power)
Bridge Reflected Voltage A/D reading. Singlebyte (0-255).
‘?S (Query Signal Strength)
Respondswiththeletter ‘S followed by thesignd strengthin‘S' units.
Thedataformat isa2 bytebinary string. The upper part of the number isthe
signd strengthin‘S' unitswhilethelower partisthefractiona part of thesigna in‘S' units.
‘“?V’ (Version Query)
String responseintheform‘VER 1010-516" whichindicatesversion 1.010 for model 516.
“?W’ (Query Filter Setting)
String responseformatted as per setting command
“?X’ (Query Signal Strength)

‘“?Y’ (Query AGC Voltage)

Rev1.2 Argonaut V' Programmer’s Reference Guide 17
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?S Query Reponse:

Thissignal-strength query respondswith the result expressed in S-units, with two bytesfor theresponseasfollows: the
first byteistheinteger S-unitsand the second byteisthefractional S-units, inunitsof 1/256 of 1 S-unit. For example, if
thesgna strength

IN DECIMAL were S-7-and-a-half, theresponsefromthe"?S" query would be:
"S<0x07><0x80>where 0x07 is S-7 and 0x80 is 128/256 of an S-unit.

Of course, the Argonaut isnot expected to respond with extreme precision, but S-9 should represent approximately -
73dBm.

?X Response:

X<IFsigMSB><IF sig L SB><analog AGC byte><cr>

wherethefirst two bytesrepresent a16-byte value which describesthe signal strength that the DSPisseeing. Thethird
byte describesthe anal og signd strength for very strong signalsintheradiofront end. Thefront-end AGC only acti-
vatesfor signalsabove approximately S-9+10. Thetwo AGC signashavedifferent decay rates, so theremay be
unusual interactionsif the DSP I F strength issimply added to thefront-end AGC value.

?C General Status Query:

Thiscommand givesthefollowing response;
C<bytel><byte?2><cr>
where<bytel> and <byte2> represent 16 status bitsdescribing various conditions of the Argonaut V.

Bitwise description of thetwo bytes:
BYTEL BYTE2
XOOOOKKX YXOOOOKA

WhereA isasinglebit indicating thetransmit/receive state of thetransceiver. 0=RECEIVE
1=TRANSMIT

Currently only the LSB of byte2 isused; the othersarereserved for future expansion.

Argonaut V Programmer’s Reference Guide Rev 1.2
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RevisonNotes
Revison1.1-First Release

Revision 1.2 - Second Release - Appliesto Firmware Version 1.07 and later
M odified documentation for Memory Store (* S) command.
Added description of G/Z response.

Added detail ed description of the ?Sresponse.

Corrected description of the ?2X command

Added expanded description of the ?X response.

Corrected erroneous description of the ?B command.

Added * @/?@ command direct memory write commands.
Added”?C” query transmit/receive command.

Added 3-minutewatchdog timer for softwareinitiated transmit.
Added #4/#5 command for alow/inhibit transmit.
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