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| ntr oduction

Ten-Tec has produced thisdocument asastarting point for software devel opers undertaking the devel opment of a
PC based Orion (M odel 565) Interface program. The Ten-Tec Orion DSP HF transceiver isaproduct that isdefined
moreby firmwarethan hardware. Assuch, it issubject to change based on customer needs. Theinformation presented
hereisbased on version x.xx of the Orion firmware. It isadvisableto check for amore recent update at the Ten-Tec

firmware update site, www.rfsquared.com.

Information contai ned in thisdocument appliesto firmwareversion 1.367 and | ater.

Conventionsused in thismanual

Numeric Types.
O0x0A, OAh Hexadecima Numbers.
10 Decima Number.
‘A ASCI|I character code.
example: ASCII A’ isOx41.
BCD Binary Coded Decimal format

example: decima 25is0x25in BCD format

Orion Programmer’ s Reference Guide Rev 1.2
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| nterface Settings

TheRS-232 serid interface onthe Orioniscontrolled by aUart Peripheral of the DragonBall processor located
ontheLogic/DSPboard. Theinterface parametersarefixed at 57,600 baud, No Parity, 8 Databits, 1 Stop bit. The
UART useshardware handshaking to control the dataflow between the PC and theradio. The host PC should be set to
useRTS/CTSsgndling.

The diagram below shows the wiring and associated signalsfor a9 pinto 9 pin
seria cable required to connect the Orion transceiver to a standard PC. If you pur-
chase a premade serial cable it should be a straight through cable.

Computer Pin Orion
CD. 1 N.C.
RXD 2 Serial DataOut
TXD 3 Seria Dataln
DTR. 4 N.C.
GND 5 GND
DSR. 6 N.C.
RTS (out) 7 RTS(in)
CTS(in) 8 CTS(out)
RI. 9 N.C.
COMPUTER ORION
5 1 1 5
a & B g
Female Male DB-9
Rev 1.2 Orion Programmer’s Reference Guide 5
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TheORION Command Set

The Orion command set issimilar to the command setsfor the RX-320 & RX-350 receiversand Pegasus/Jupiter
transcaivers.

Thecommand set isextensive and every effort hasbeen madeto keep theindividua commandsassmpleaspossible.
Although the ORION interface operatesat 57,600 baud short commands are used to keep the processing overhead
toaminimum.

In general an ORION instructionisatwo or three character command which may befollowed by dataand then
terminated by acarriagereturn <cr>. The ORION operateswith plain-text dataunlessotherwise noted. This
eliminatesthe need to provide specia pre-formatting to the databefore sendingit to theradio.

The ORION interface requiresthat databein aformat compatiblewith each command. Programmers should ensure
that the supplied dataiscorrect. Whereacommand isunrecognized or dataisinvalid theradiowill send back a
response consisting of theletters* Z!” followed by thefirst 2 charactersof the command string that caused the error
andfinaly, acarriagereturn <cr>. Command charactersare case sensitive! Ingeneral, thequery areidentical tothe
set command except thecommand isprefixedwitha‘ ? character.

Becausethe ORION wasbuilt to be reprogrammed in-system the command set presented hereis subject to change
or enhancement. Wewill make every effort to makethe system backward compatible with existing documented
commandswhenever possible. However, the ORION isan HF TRASNCEIVER PLATFORM that could host a
variety of radio services. Personsor companiesdevel oping control softwarefor the ORION should not assumethat
theradioisoperating original factory firmware but rather should awaysquery theradio’sfirmwarerevisonto ensure

compatibility.

Restart and Notify

Thiscommand will causetheradio to do asoftwarerestart. Upon start-up theradio will issuethe start message
“ORION START” indicating that it isinitialized and ready to accept commands. Sending thiscommand to the ORION
will causethe DSPfirmwareto reinitalize and generatethe” ORION START” message. Thiscommand can beused to
determinethat a Ten-Tec Flash Based radioisattached.

format: XX <er>
where: ‘X'=isthe ASCII * X’ character (0x58)
<cr>=ASClI carriagereturn (0x0OD)
response; “ ORION START”
Orion Programmer’ s Reference Guide Rev 1.2
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Receiver Modes
The ORION supportsAM,FM,LSB,USB,UCW,LCW & FSK modes.

Setting: *RMM<mode_code><cr>for mainreceiver.
*RSM<mode_code><cr> for sub receiver.

<mode_code>=Mainreceiver Mode
ASCII 0’ (0x30) for USB mode
ASCII 1’ (0x31) for LSB mode
ASCII ‘2" (0x32) for UCW mode
ASCII “3 (0x33) for LCW mode
ASCII ‘4’ (0x34) for AM mode
ASCII ‘5 (0x33) for FM mode
ASCII ‘6 (0x34) for FSK mode
<cr>=ASCII carriagereturn (0xOD) character.

examples.
*RMM1<cr> SetsMain Receiver to LSB mode.
*RMM 2<cr> SetsMain Receiver to UCW mode.

*RSM4<cr> Sets Sub Receiver to AM mode.
*RSM5<cr> Sets Sub Receiver to FM mode.

Query: ?RMM<cr>for main receiver.
PRSM<cr>for subreceiver.

Radiowill respond with @RMM<mode code><cr> for main receiver.
and @RSM<mode code><cr> for sub receiver.

sampleresponses:
@RMM2<cr> Indicatesmainreceiver isin UCW mode.

@RSMO<cr> Indicates sub receiver in USB mode.

Rev 1.2 Orion Programmer’s Reference Guide
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Audio Level Controls

The*U’ command isused to set the volume of each receiver and select how the audio isrouted the speaker and head-
phones. Aswith other commands, the datafieldsare unformatted text strings.

Settingtheaudio volumeof thereceivers.

Setting: *UM<vaue><cr>for mainreceiver.

*US<vaue><cr>for subreceiver.
*UB<vaue><cr>for both recelvers.
<value>=volume setting. range 0 (off) to 255 (maximum volume setting).
<cr>=ASClII carriagereturn (0x0D)

examples.

*UM125<cr> setsmainreceiver volumeto 125.

*US90<cr>  setssubreceiver volumeto 90.

*UB200<cr> setsboththemainreceiver volumeand sub receiver volume set to 200.

Query: UM <cr> for main receiver
US<cr>for subreceiver

sample responses.

@UM50<cr>  Indicatesmainvolumeat 50.
@US0<cr> Indicatessub audio at 0.
@UM163S255<cr>

Responsefrom Both Query inicatesboth
volumesttings.

Orion Programmer’ s Reference Guide Rev 1.2
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Binaur al Receive Control

A variationof the* U’ command providesfor control of Binaural Receive Mode.

Setting: *UR<s><cr>
<s>= L eft headphone output selection.
‘M’ for Main Receiver.
‘S for Sub Receiver
‘O’ for Off.
<cr>=ASCII carriagereturn (0x0D)
examples:
*URM<cr>  SetsBinaura Receivemodefor themainreceiver.
*URS<cr> SetsBinaural Receive modefor thesub receiver.
*URO<cr>  TurnsOFF Binaural Recelvemode.

Query: UR<cr>
sample responses:
@URO<cr>  IndicatesBinaural Receive ModeisOFF

@URM<cr> IndicatesBinaural Receilve Modeenabled for themainrecaver.

Rev 1.2 Orion Programmer’s Reference Guide 9
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Speaker & Headphone Settings

Routing Speaker and Headphone Outputs
A variation of the*U’ command providesfor control of receiver audio routing. Thisform differsfrom thevolume setting

Setting: *UC<Iv><rv<sv><cr>
<lv>= L eft headphone output selection.
‘M’ for Main Recelver.
‘S for Sub Receiver
‘B’ for Both Receivers.
<rv>= Right headphone output selection.
‘M’ for Main Recelver.
‘S for Sub Receiver
‘B’ for Both Receivers.
<sv>= Speaker output selection.
‘M’ for Main Recelver.
‘S for Sub Receiver
‘B’ for Both Receivers.
<cr>=ASCII carriagereturn (0x0D)
examples:
*UCBBB<cr> Setsaudio of both receiversto thethe L eft, Right & Speaker outputs.
*UCM SB<cr> RoutesMain Receiver to the L eft headphone and the speaker and
routes Sub Recelver to the Right Headphone and the speaker.

Query: UC<cr>

sample responses:

@uUCBBB<cr> Indicates L ft, Right and Speaker will containaudio
fromBOTH receivers.
@UCMSB<cr> Indicates
L eft heedphone=main receiver audio.
Right headphone=sub receiver audio.

Speaker = Audio from bothreceivers.

Orion Programmer’ s Reference Guide Rev 1.2
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Recelve Filter

The ORION doesnot contain apredefined DSPfilter set. When afilter isselected the DSP createsthe requested filter
on-the-fly. Filters can be programmed between 100 and 6000 Hz to aresolution of 1 Hz.

Setting: *RMF<bw> <cr>for main receiver
* RSF<bw> <cr> for sub recelver

<bm>=receiver bandwidth 100hz to 6000 hz.
<cr>=carriagereturn.

examples.
*RMF1200<cr>
Setsmainreceiver fillter bandwidthto 1200 Hz.

*RSF6000<cr>
Satssubrecaiver fillter bandwidthto 6 kHz.

Query: ?RMF<cr>for mainreceiver.
?RSF<cr> for subreceiver.

sampleresponses.
@RMF2400<cr>
indicatesthemain receiver filter is2400 Hz wide.
@RSF400<cr>
indicatesthe sub receiver filter is400 Hz wide.

Rev 1.2 Orion Programmer’s Reference Guide 11
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Antenna Selections

The Orion containstwo transcel ver antennaportsand an auxillary receiver port.
Setting: *KA[antl][ant2][rxant] <cr>

[ant1l] = Antennal Selection
‘S for rx/tx.
‘M’ for mainreceiver.
‘B’ for both.
‘N’ for not assigned

[ant2] = Antenna2 Selection
‘S for rx/tx.
‘M’ for mainreceiver.
‘B’ for both.
‘N’ for not assigned

[rxant] = Auxillary Receive AntennaSelection
‘S for rx/tx.
‘M’ for mainreceiver.
‘B’ for both.
‘N* for not assigned.

<cr>=ASCII carriagereturn (0x0OD)

NOTE: Mainrx/tx must beassigned to either ANT1 or ANT2.

examples: * KAMMM<cr>
Sats Antenna ltothe Tx, Sub Rx and setsaux rx for themainreceiver.

* KAMSN<cr>
SatsAntennaltotheMain Rx and Tx, Sub Rx on Antenna 2. Aux antennanot
el ected.

* KABNN<cr>
Sats AntennaltotheMain Rx and Tx and Sub Rx. Antenna 2 and Aux
antennanot selected.

Query: KA<cr>

sampleresponses.
@KAMMM~<cr>

Indicates Antennal to the Tx, Sub Rx and setsaux rx for themain receiver.

@KAMSN<cr>
IndicatesAnt 1tothe Main Rx and Tx, Sub Rx on Ant 2. Aux antennanot sel ected.

Orion Programmer’ s Reference Guide Rev 1.2
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Frequency Tuning

Extensivetuning cababilitiesare built into the Orion command set. Besidesindependent of the A and B VFOs, theradio
may betunedin ABSOLUTE, OFFSET or INCREMENTAL modesusing plain-text character strings. In addition,
compatibility with other Ten-Tec transceiversismaintained through a4-byte binary frequency tuning mode.

ABSOLUTE:
The abosol ute tuning mode providesameansto tunethevfo directly to the desired frequency. The command prefix is
*AFfor VFOA or *BFfor VFOB. Thetarget frequency may be specifiedinHz or MHz.

examplel: * AF14.250<cr> tunes VFOA to 14.250
example2: *BF10.113<cr> tuned VFOB t0 10.113
example3: * AF10.113<cr>tuned VFOA t0 10.113

OFFSET:
Theoffset tuning mode allowsaV FO to be adjusted by agiven amount. The command prefix is* A+ or * A-for VFOA
and*B+ or *B- for VFOB. Theoffset amount isspecifiedin Hz.

examplel: if VFOA is10.150 MHz then* A-1000<cr>would change VFOA t0 10.149 MHz
example2: if VFOB is3.980000 MHz then * A+500<cr> would change V FOB to 3.980500 MHz
example3: if VFOB is7.100000 MHz then* A+1<cr>would change VFOB to 7.100001 MHz

NOTE!! Changessmaller than current step sizewill beignored.

INCREMENTAL.:

Theincrementa tuning modealowsavfoto be stepped up or downinincrementsof the selected tuning step. The
comamnd prefix is* AS+ or *AS- for VFOA and *BS+ or *BS- for VFOB. Theincrement isspecifiedin stepsand
hasarange of +/- 32767 steps.

examplel: * AS+10 causes VFOA to moveupinfrequency by 10 tuning steps
example2: *BS+10 causesVFOB to move up in frequency by 10 tuning steps
example3: * AS-22 causes VFOA to move downinfrequency by 22 tuning steps

Rev 1.2 Orion Programmer’s Reference Guide 13
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4-Byte Binary Format
A 4-bytebinary format may a so be used to set the VFO frequency. Thisis provided to be backward compatible with

other Ten-Tecradi o+ % ['A’ or ‘B'] b3 b2 b1 b0 <cr>
where: “** =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 sugnificant byteisb3.
Theleast sgnificant byteisbO.

examplel:  *A <Ox00> <0Oxe4> <0xel> <0xc0> <0x0d>would set the A vfoto
15,000,000 Hz or 15 MHz.

example2:  *B <0x00> <0x5b> <0x2b> <0xd8> <0x0d> would set the B vfo to
5,975,000 Hz or 5.975 MHz.

default: none

QUERY: ?AF<cr>for ASCII frequency of VFOA.
?BF<cr>for ASCII frequency of VFOB.
?A<cr>for VFOA contentsin 4-byteformat.
?B<cr>for VFOB contentsin 4-byteformat.

responseexamples:.
@AF14200000<cr>
IndicatesVFOA setto 14.2 MHz.

@A <0x00><0x6A><0xCF><0xC0> <cr>
Indictes VFOA setto 7 MHzin 4-byteformat.

Orion Programmer’ s Reference Guide Rev 1.2
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Passband Tuning (PBT)

The passband tuning range of the ORION is+/- 8000 Hz. Settingthe PBT to O will turn the passband tuning control
OFF. Thedataformat isan ASCII number which representsthe PBT valuein Hz.

Setting: *RMP<pbt_val> <cr>for mainreceiver
*RSP<pbt_va><cr>for subreceiver.

<pbt_val>=Passbhand offsetin Hz. Range +/- 8000 Hz.
<cr>=ASClI carriagereturn (0xOD) character.

examples.
*RMP150<cr>
would set theMain Receiver’sPBT to +150 Hz.
*RMP-200<cr>
would set theMain Receiver’sPBT to-200 Hz.
*RSP+200<cr>
would set the Sub Receiver’'sPBT to +200 Hz.

Query:
RMP<cr>for mainreceve.
?RSP<cr> for sub receiver.

sampleresponses.
@RMP-200<cr>
Indicatesmainrecelver PBT valueisset to-200 Hz.

@RSPO<cr>
Indicatessub recelver PBT issetto 0.

Rev 1.2 Orion Programmer’s Reference Guide 15
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VFO L ock/Unlock

Locking aVFO preventsunintended frequency tuning. Each VFO can Locked/Unlocked independently.

Setting:

*AlL<cr>toLock VFOA.

* AU<cr>to Unlock VFOA.
*BL<cr>to Lock VFOB.
*BU<cr>to Unlock VFOB.
<cr>=ASClII carriagereturn (0x0D)

examples. *AL<cr> LocksVFO-A.

Query:

*BL<cr> LocksVFO-B.
* AU<cr> UnlocksVFO-A.

?AU or ?AL for VFOA.
7BU or BL for VFOB.

samplesresponse:

16

@AL<cr>indicatesVFOA islocked.
@AU<cr> indicates VFOA isunlocked.

Orion Programmer’ s Reference Guide
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AGC Mode Control

Setting: *RMA<agc_mode> <cr>for mainreceiver.
*RSA<agc_mode> <cr>for subreceiver.

<agc_mode> = Receiver AGC mode
O = off
F=fast
M =medium
S=dow
P=program

examples: *RMAF<cr>
setsmainreceiver AGC operationto FAST.

*RSAS<cr>
sets sub receiver AGC operation to SLOW.

*RMAO<cr>
setsmain receiver agc to OFF.

Query:
7RMA for mainreceiver.
7RSA for subrecever.

sampleresponses.
@RMAO<cr>
Indicatesmainreceiver AGCisOFF.
@RSAF<cr>
Indicatessub receiver issetto FAST AGC.

Rev 1.2 Orion Programmer’s Reference Guide
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RF Gain Control

Therelative RF gain can be controlled over arangeof 0-100. A setting of O representsfull RF gain whereas a setting of
100 representsthe maximum RF gain level. Becausethiscontrol directly affectsthe RF hardwarethiswill directly affect
S-Unit responses and Squel ch settings.

Setting: *RMG<gain_vaue><cr>for mainreceiver
*RSG<gainvalue><cr>for subreceiver.

<gain_vaue> = Receiver RF gain. Range 1-100.
<cr>=carriagereturn.

examples: *RMG100<cr>
Setsmainreceiver rf gainto 100.

*RSG50<cr>
Setssub Receiver RF Gainto 50.

*RSGl<cr>
Sets Sub Receiver RFGainto 1.

Query:
?PRMGfor mainreceiver.
?RSG for subreceiver.

sampleresponses.

@RMG100<cr>
indicatesmain receiver RF Gain setting at 100%.

@RSG50<cr>
indicates sub receiver RF Gain setting at 50%.

Orion Programmer’ s Reference Guide Rev 1.2
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RF Attenuator

Setting: *RMT][val] <cr>for mainreceiver.
*RST([val] <cr>for subreceiver.

[vel]=

For Attenuator

‘0’ (0x30) = OFF

‘1’ (0x31) =6dB

‘2" (0x32)=12dB

‘3’ (0x33) =18dB
<cr>=ASClI carriagereturn (0x0OD)

examples. *RMTO<cr>
setstheMain Receiver Attenuator OFF.
* RST2<cr>
setsthe Sub Recelver Attenuator to 12 dB.
* RSTO<cr>
setsthe Sub Receiver Attenuator to OFF.
* RMT1<cr>
setsthe Main Receiver Attenuator to 6 dB.

Query:
PRMT for mainreceve.
?RST for subreciever.

sampleresponses.
@RMT1<cr>
indicatesmainreceiver attenuator set to 6 dB.

@RSTO0<cr>
indicates sub receiver attenuator set to OFF.

Rev 1.2 Orion Programmer’s Reference Guide
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VFEO Assignments

The Orion containstwo independent VV FOs coupl ed to aham-bands-only transceiver and general-coverage sub-
receiver. Beforethemain receiver, transmitter or sub-receiver can betuned it must be associated with one of thetwo
availablevfos. TheVFO assgnment command alowsfor arranging thereceiver/transmitter/V FO combinations. In
genera thisisasmple processbut the contents of aparticular VFO may prevent the assignment. When aV FO contains
afrequency that isout-of-rangefor theintended receiver/transmitter ALL theassgmentsarereected and the Orion will
respond with an error string indicating the particular VFO that is out-of -range.

format: *KV[mrx][srx][mtx] <cr>

[mrx] =V FO associated withthemain receiver.
‘A for VFOA.
‘B’ for VFOB.

[srx] = VFO associated with the sub receiver.
‘A for VFOA.
‘B’ for VFOB.
‘N ‘ for no assgnment.

[mtx] = VFO associated with thetransmitter.
‘A for VFOA.
‘B’ for VFOB.
‘N’ for no assgnment.

<cr>=ASClI carriagereturn (0x0OD)

response: If not possibleto makethe assignementstheradiowill respond with
Z! A<cr>indicating VFOA out-of-range
or
Z!B<cr>indicating VFOB out-of-range
or
Z!AB<cr>indicating BOTH out-of-range

examples: * KVAAA<cr>
Set Main Rx, Sub Rx and Tx to VFOA.

* KVABA<cr>
SetsMain Rx and TX to VFOA and Sub Rx to VFOB.

* KVA <cr> Set Main Rx to VFOA and removes associ ation with Sub receiver

and Tranamitter.
Query:
Kv<cr>
sampleresponse:

@KVABA<cr>
indicatesmainreceiver on VFOA, sub receiver on VFOB and main transmitter on
VFOA.

Orion Programmer’ s Reference Guide Rev 1.2
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Squelch (all mode)

Thesquelchisactiveinall modes. Each receiver hasaseperate setting. The adjustment rangeisOto-127 dBm.

Setting: *RM S<setting><cr>for mainreceiver.
*RSS<setting> for sub receiver.

<setting>=0t0-127 dBm;
<cr>=ASCII carriagereturn (0x0OD)

examples. *RM S-50<cr>
Setsmain receiver squelchto-50dBm.

*RSS50<cr>
Setssub receiver squelchto-50 dBm.

Query:
RMS<cr>for mainreceve.
?RSS<cr> for sub receiver.

samplerespones.
@RMS-127<cr>
Indicatesmain receiver squelch setto-127 dBm.

@RSS0<cr>
Indicatesmainreceiver squelch setto0dBm.

Rev 1.2 Orion Programmer’s Reference Guide 21
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Memory Store

The ORION contains 200 memories. Thememory storecommand will writethe current contentsof A and B VFOsto
theindicated memory channd.

format: *KWA<memory> <cr>for VFOA
*KWB<memory><cr>for VFOB

where: <memory> =thememory channel. Range 0 to 200.
<cr>=ASCII carriagereturn (0x0OD) character.

response: none.

examplel:  *KWA10<0x0d>
would writethe contents of vfo A to memory channel 10.

example2:  *KWB100<0x0d>
would writethe contents of vfo B to memory channel 100.

Memory Recall

The ORION contains 200 memories. Thememory recall command will recall the selected memory channd. If thethe
memory isempty the operation will not be performed. If the memory dataisvaid the stored datawill replacethevfo
contents.

format: *KRA<memory> <cr>for recal toVFO A
*KRB<memory> <cr>for recall toVFO B

where:
<memory> =thememory channel inaone byte binary format 1 to 200.
<cr>=ASClI carriagereturn (0x0OD) character.

response: none.

examplel: *KRA20<cr>would recall the contents of memory channel 20to VFOA.

example2: *KRB190<cr>would recall the contents of memory channel 190to VFO B.
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Noise Blanker, Automatic Notch and Noise Reduction

TheNoiseBlanker (nb), Automatic Notch (an) and Noise Reduction (nr) areavailablefor useinal modes. They
can beusedindividually or together.

format: *RMN<A/B/N><val><cr>for mainrecevey.
*RSN<A/B/N><val><cr> for subreceiver.
where
<A/B/N>=
A for Automatic Notch
B for Noise Blanker
N for Noise Reduction
<val>=1to9for setting or Ofor off..
<cr>=ASCII carriagereturn (0x0D)
I eSponse; none.

examplel:  *RMNNb5<cr>
Setsthe main receiver noisereduction to asetting of 5.

example2:  *RSNAbL<cr>

Setsthe sub receiver automatic notch to asetting of 9.
example2:  *RSNB<cr>

Setsthe sub receiver noise blanker to OFF.
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CW & Keyer Settings

format: *CK1<cr>toturn keyer ON.
*CKO<cr>toturn keyer OFF.
*CS<val><cr> for keyer speed setting. Range 10 to 60.
*CW<val><cr> for weighting. Range 50to 150.
* CT<val><cr> for sidetonefrequency. Range 300-1200.
*CV<va><cr> for sdetonevolume. Range 0 to 100.
*CD<va><cr>for CW attach/decay dynamics. Range 3to 10 ms.
*CQ<val><cr>for QSK delay setting. Range 0to 100.

examples. * CW90<0x0d>
Set Keyer weighting to 90%.

*CS35<0x0d>
Set Keyer speed to 35 wpm.

*CK1<0x0d>
TurnsKeyer ON.

*CK0<0x0d>
TurnsKeyer Off.

* CV35<0x0d>
Setssidetonevolumeto 35%.

*CT800<0x0d>
Setssidetonefrequency to 800 Hz.

Query: 2CK<cr>totest keyer On/Off.
2CS<cr> toread keyer speed setting.
2CW<cr> toread weighting setting.
2CT<cr>toread sidetone frequency.
2CV<cr>toread sidetone volume.
2CD<cr>to read CW attach/decay dynamics.
2CQ<cr>toread QSK delay setting.

sampleresponses.
@CKO0O<cr>
Indicates CW Keyer isOFF.

@C40<cr>
Indicates CW Speed set to 40 WPM.
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Keying Command

Format: *TK<cr>tokey thetransmitter
*TU<cr> to unkey thetransmitter.

exanple
*TK<cr>
Will key thetransmitter.
*TU<cr>
Will unkey thetranamitter.
Query: No Associated Query

Microphone Gain

Sating:
*TM<val><cr> Range0to 100.

examples.
*TM50<cr>
SetsMicrophone Gain to 50%.
*TM100<cr>
SetsMicrophone Gain to 100%.
Query:
?TM<cr>

examplesresponse:
@TM50<cr>
IndicatesMicrophone Gain set to 50%
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Transmit Audio M onitor
Sdting: *TO<va><cr>Range0to 100.

Example
*TO50<cr>
Setsthe Monitor Output to 50%.
*TOO<cr>
Turnsthe Monitor Output OFF.

Queary: ?TO<cr>
Sampleresponse:

@TO45<cr>
I ndicates Monitor Output set to 45%.

Transmit Power
Sating: *TP<val><cr> Range0to 100

Example
*TP100<cr>
Setsthe Transmit Power to 100%.
*TPO<cr>
Turnsoff the Tranamitter.

Query: ?TP<cr>
Sampleresponse:
@TP100<cr>
Indicates Transmit Power set to 100%

@TPO<cr>
| ndicatesthe Transmitter isdisabled.
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SSB Transmit Bandwidth

Sdting: * TR<bw><cr>
Where bw isbetween 900 and 3900.

example
*TF3000<cr>
Setsthetransmit filter to 3kHz.
*TF3900<cr>
Setsthetransmit filter to 3.9kHz.

Query:
7TF<cr>

Sample Response:
@TF1500<cr>
| ndicatesthe Transmit Filter set to 1500 Hz.

@TF900<cr>
I ndicatesthe Transmit Filter set to 900 Hz.

Speech Processor

Sdting:
*TS<val><cr> Range0-9 (0=OFF)

Example
*TS0<cr>
Turnsoff the speech processor
*TSb<cr>
Sets speech processor to level 5.

Query:
?TS<cr>

sampleresponse:
@TS0<cr>
Indicatesthe Speech Procesor isturned OFF.

@TS9<cr>
I ndi cates the SPeech Processor set toleve 9.
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VOX Controls

Sdting:
*TV1<cr>TurnsVOX ON.
*TVO<cr> TurnsVOX OFF.
*TG<val><cr> SetsVox Trigger Level. Range 0to 100.
*TA<va><cr> SetsAnti-Vox Level. Range 0to 100.

*TH<val><cr> Sets Vox Hang Time. Range 0 to 10 seconds. in 0.01 second increments.

example
*TH2<cr>
SetsVox Hang to 2 seconds.
*TA35<cr>
SetsAnti-Vox level to 35%.
*TG20<cr>
SetsVox trigger level to 20%.

Query:
?TG<cr>for Vox Trigger Leve
PTA<cr>for Anti Vox Levdl.
?TH<cr>for Vox Hang Time.

sampleresponses.
@TH3<cr>
Indicates Vox Hang time of 3 seconds.
@TAB0<cr>
Indicates Anti-Vox level of 50%.
@TG50<cr>
I ndicates Vox Trigger level of 50%.

Tuner Controls
SAting:

*TTO<cr>to Disablethe Optiona Interna Tuner.
*TT1<cr>to EnabletheOptional Internal Tuner.
*TTT<cr>tolnitiaiteaTuneCycle

Example
*TTl<cr>
Enabledthelnterna Tuner.
*TTT<cr>
Startsa Tune Operation.
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Keying L oops and Key-Out Delay

Sating:
*TL11<cr> ToenableKeying Loop #1.
*TL10<cr>to Disable Keying Loop #1.
*TL21<cr> To enable Keying Loop #2.
*TL20<cr> to Disable Keying Loop #2.
*TD1<va><cr>to set External T/R Output #1 delay. Range 0to 100.
*TD2<va><cr>to set External T/R Output #2 delay. Range 0to 100.

Examples
*TD150<cr>
SetsExternal T/R Output #1 delay to 50%.

*TL1d<cr>
EnablesKeying Loop #1.

Query:
?TL1<cr>for KeyingLoop 1.
?TL2<cr>for Keying Loop 2.
?TD1<cr>for T/R delay of Output #1.
?TD2<cr>for T/R delay of Output #2.

Sample Responses:.
@TD150<cr>
Indicates External Delay for Output #1 is set to 50%

@TL11<cr>
IndicatesKeying Loop#1iseanbled.

Transverter Control
SAting:

*TX1<cr>to enablethetransverter outputs.
*TX0<cr>to disablethetransverter outputs.

Query:
7TX<cr>

sampleresponse:
@TXO0<cr>
Indicatesthetransverter outputsisdisabled.
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Signal Strength Query
Format:

?S<cr>
Radiowill respond with thesgina strenth reading of bothreceivers.
Theresponseformat is.
@SRM<main Svalue>S<sub Svauel><cr>if theradioisinreceive
or
@STF<fwd watts>R<ref watts>S<swr><cr>

sampleresponses.
@SRM 10S5<cr>
Indicatesan s-meter reading of 10 for themainreceiver, and
areading of 5for the sub-receiver.

@STF50R2S1.1<cr>
Indicatestheradioisintransmit with aforward power of 50 wetts.
A refelected power of 2 wattsand an SWR of 1.1:1.

Preamp Control

SAting: *RMEL<cr>toturn Main Receiver Preamp On.
*RMEO<cr>to turn Main Receiver Preamp Off.
Sub-Receiver does not contain a Preamp.

Query:
RME<cr>

sampleresponse:
@RME1<cr>indicateste PreampisOn.
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Receiver Tuning Step
SAting:

*RMI<step><cr> for themain receiver.
*RSI<step><cr> for thesub receiver.
Allowed Stepsare....
1,10,100,1000,5000,10000,100000

sample
*RM15000<cr>
Setsmainreceiver stepto 5kHz.
*RSI100<cr>
Setssub receiver stepto 100 Hz.
Query:
PRMI<cr>for mainreceiver tuning step.
PRSI <cr>for sub receiver tuning step.

sampleresponses.

@RMI1100<cr>
I ndicatesmain receiver tuning step at 100 Hz.

@RS 1<cr>
Indicatessub receiver tuning step at 1 Hz.

Query Response Prefix Character Option
The Query response character isthe @ character by default. However, it may be set to any printable character.

SAting:
*Q<chr><cr> to set the query response character.
exanple
*Q$<cr>
Setsthe query response character to the dollar sign character.

* Q* <rC>
Setsthe query response character tothe* symbol.

Thisdefaultsback to the @ symbol when power isremoved from theradio.
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RIT/XIT Setting

SHting:
*RMR<va><cr>for mainreceiver RIT.
*RSR<va><cr>for subreceiver RIT.
*RMX<va><cr>forman XIT.

<va>range+/- 8000 Hz.
Sub receiver doesnot contain an XIT setting.

exanple
*RMX500<cr>
Setsmain XI1T to +500 Hz.
*RSRO<cr>
Setssub receiver RITtoO.

Query:
?PRMR<cr>for mainreceiver RIT.
PRMX<cr>forman XIT.
?RSR<cr> for subreceiver RIT.

sampleresponses.
@RMR200<cr>
Indicatesmainreceiver RIT setto 200 Hz.

@RSR1000<cr>
Indicatessubreceiver RIT set to 1000 Hz.
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302 Remote K eypad/Encoder Control

The Orion supportsuse of 302 Remote K eypad/Encoder aswith other Ten-Tec tranceivers. In additionto thetypical
302 operations presented in the Orion’smenu the Orion alowsfor aspecia Pod Routing mode. Inthismode, button
presses and encoder movements on the Remote Pod bypassthe radio and are sent to the host PC viathe Orion’s serial
port. Thisalowsprogrammer’ sto extend the 302 functionaity when the Orionisunder PC contral.

SAting:
*P1<cr> To enablerouting of Pod activity to the Host PC.
*PO<cr> To disablerouting of Pod routing to the Host PC and resume normal Pod operations

exanple
*Pl<cr>
Enables Pod Routing.
*PO<cr>
DisablesPod Routing.
Query:
?P<cr>

sampleresponses.
@PO<cr>
I ndi cates Pod Routing Not enabled.
@P1<cr>
Indicates Pod Routing isEnabled.

When Pod Routing isenabled the Orion will send indormation tot he Host PC in responseto Pod activity asidicated
bel ow.
Encoder Movement:
Encoder steps are counted and transmitted to the Host.
@PVn<cr>
Wherenisasigned ascii number
Example
@PV 10<cr>
Encoder moved 10 stepsclockwise.
@PV-5<cr>
Encoder moved 5 steps counterclockwise.
Keypad:
The Orion sendsinformation to the Host inicating key-up and key-down activities. Key-Upisthe
keycode+128. Keycodesare ASCII numeric valuesprefixed with* @PK’.

KEY # KEY # KEY # KEY # KEY #

‘Fr 17 ‘F2 18 ‘F3 19 ° 46 ‘0 0

‘E 13 ‘1 1 ‘2 2 ‘3 3 4 4

‘5 5 ‘6 6 ‘7 7 ‘8 8 ‘9 9

Example
@PK19<cr> IndicatesF3 key depressed
@PK 147<cr> Indicates F3 key releaseed
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CW Character Send

Version 1.367 of the Orion firmware added anew CW Send feature. Thisalowsthe Orionto transmit CW codes
based on ASCI| characters. In addition to the standard a phabet the ORion can transmit special procedural symbolsas
indicated in thetable bel ow. Thiscommand has no associated query command.

CW istransmitted using the Orion’scurrent CW settings. The Internal Keyer must be enabled, otherwisethe Send CW
commandisignored.

Sdting:
/c<cr> Send the CW character or Procedural Symbol indicated by ‘c’.
example

/b<cr>

Sendthe CW letter ‘b’
Iw<cr>

Sendthe CW letter ‘w’
ASCII CW Transmitted
* AA TrafficHandling Signd
+ AR Procedural Symbol
$ SK Procedural Symbol
A KN Procedural Symbol
? Question Mark
: Period
= BT
/ DN
: Comma
; Semi-Colon
: Colon
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Transmitter Control Group

Command| Group |Function Sub Function and Data Parameter
*
T Transmitter Group
K Key The Transmitter
U Unkey The Transmitter
M Range 0-100 Microphone Gain
®) Range 0-100 Monitor Output
P Range 0-100 Tx Power
F Tx Filter
V Vox Control
Zero Off
One On
A Range 0-100 Antivox
G Range 0-100 Vox Gain
H Range 0-100 Vox Hang
S Range 0-100 Speech Processor
T | Tuner Sub Group
Zero Disable
One Enable
T | Start Tune Operation
L Keying Loop Group
One Antenna 1 Select
Zero Disable
One Enable
Two Antenna 2 Select
Zero Disable
One Enable
D 0 to 100 T/R Delay
X Transverter Control
Zero Disable
One Enable
| Range 0-100 Aux Input Gain
I
Rev 1.2 Orion Programmer’ s Reference Guide 35

Orion Firmware Updatesat www.rfsquared.com



Main Receiver Control Group

Command| Group |Function Sub Function and Data Parameter

* I I I I
Receiver Group

M Main Receiver Select

M Range 0-7
F Range 100-6000
A
F
M
S
P
H range needed
D range needed
T range needed
S range needed
X range needed
R range needed
I 1,10,100,1000,5000,10000,100000
G range 0-100
T
Zero
One
Two
Three
P range needed

Mode Select
Receive Filter

AGC Sub Group
Fast AGC

Medium AGC

Slow AGC

Program AGC
Program AGC Hang
Program AGC Decay
Program AGC Threshold
Squelch Setting

XIT Setting

RIT Setting

Step Setting

RF Gain

Attenuator Setting
Off

6 dB

12 dB

18 dB

Passband Tuning
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Sub Receiver Control Group

Command| Group |Function Sub Function and Data Parameter
* I I I I
Receiver Group
S Sub Receiver Select

M Range 0-7
F Range 100-6000
A

F

M

S

P

H

D

T
S 0to -127
X +/- 2000
R +/- 2000
I 1,10,100,1000,5000,10000,100000
G 1-100
T

Zero

One

Two

Three
P +/- 8000

Mode Select
Receive Filter

AGC Sub Group
Fast AGC

Medium AGC

Slow AGC

Program AGC
Program AGC Hang
Program AGC Decay
Program AGC Threshold
Squelch Setting

XIT Setting

RIT Setting

Step Setting

RF Gain

Attenuator Setting
Off

6 dB

12 dB

18 dB

Passband Tuning
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Main Receiver Query Group

> mZ

—|O|T

X0

??7?

—{®

Mode Select
Receive Filter

AGC Sub Group
Fast AGC

Medium AGC

Slow AGC

Program AGC
Program AGC Hang
Program AGC Decay
Program AGC Threshold
Squelch Setting

XIT Setting

RIT Setting

Step Setting

RF Gain

Attenuator Setting
Off

6 dB

12 dB

18 dB

Passband Tuning
Tuning Increment

Command| Group |Function Sub Function and Data Parameter
? | | Query Command Prefix
Receiver Group
M Main Receiver Select
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Sub Receiver Query Group

Command| Group [Function Sub Function and Data Parameter
? | | Query Command Prefix
Receiver Group
S Sub Receiver Select

>[T[=

—|O|XT

X0

?2??

—H{®

Mode Select
Receive Filter

AGC Sub Group
Fast AGC

Medium AGC

Slow AGC

Program AGC
Program AGC Hang
Program AGC Decay
Program AGC Threshold
Squelch Setting

XIT Setting

RIT Setting

Step Setting

RF Gain

Attenuator Setting
Off

6 dB

12 dB

18 dB

Passband Tuning
Tuning Step
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40

VEO Control Group

Command| Group |Function Sub Function and Data Parameter
* | | | |
A VFO A Setting
L Lock VFO
U Unlock VFO
F Set VFO Frequency
S +/-steps (max +/-16385) Step VFO by # of steps
plus range 0 to 30000000 add to frequency
minus range 0 to 30000000 subtract from frequency
default binary 4 byte format | Set VFO Frequency
B VFO B Setting
L Lock VFO
U Unlock VFO
F Set VFO Frequency
S DS (max +/-16385) Step VFO by # of steps
plus e 0 to 30000000 add to frequency
minus e 0 to 30000000 subtract from frequency
default binary 4 byte format Set VFO Frequency
Audio Control Group
Command| Group |Function Sub Function and Data Parameter
* I I I |
U Speaker/Headphone Control Group

M Range 0 - 100 Main Volume

S Range 0 - 100 Sub Volume

B Range 0 - 100 Both Volumes Set to Same

Speaker Left Right
C M/S/B M/S/B M/S/B Speaker/Headphone Select
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Antenna Control Group

Memory Access Functions

Command

Group [Function Junction and Data Parameter
* Set Command Prefix
Antenna & VFO Selection
Main Rx | Sub Rx | Main Tx
V A/B A/B/N A/B/N VFO Assignments
Ant 1 Ant 2 Aux Ant
A M/S/B M/S/B M/S/B/N |Antenna Assignments
M Select Main Receiver
S Select Sub Receiver
W A/B memory number |Write A or B to memory
R A/B memory number |Read A or B from memory

Rev 1.2
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REVISION NOTES

Manual Revision 1.1 associated with firmwarerevision 1.346.
Added Binaural Receive command to the serial interface.

Manual Revision 1.2 associated with firmwar erevision 1.366
Added CW character transmit to the PC interface
Documented POD routing command.
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