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The GroupID of 255 has the similar function of addressing all Groups, and messages with
this GroupID are accepted by units of any Group.  DestinationID addressing (including
broadcast) still applies.

The GroupID of 0 implies that the unit does not use addressing at all, and is inserted by
checking the No Addressing Used checkbox.

Modem Parameter Configuration

Figure 14 - Modem Parameters tab

Transmitter key-up time

This time is allowed to elapse before any data is sent, to ensure that the radio is ready. 
The value depends on the particular radio fitted.

Squelch to start of preamble

During receive, the modem allows this period to elapse after the squelch has operated
before reporting a missing preamble.

No of preamble blocks

The number of preamble blocks which will be sent after the key-up time.  Too few will not
allow the remote receiver to establish sync, too many will waste transmission time.  9 is a
typical value.

AT Commands Guard Time

Sets the minimum time in ms required to elapse either side of the ‘+++’ AT command
string for it to be recognised as such.  15ms is a typical value.  See p.22 for details.
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Test Message Period

The time which is allowed to elapse in between transmissions of the test string in
response to the ATI3 command, in tens of milliseconds.

RX-TX Priority

Normally, the Orion will not transmit if the squelch indicates that there is already a
transmission on frequency.  However, where there is interference, this box may be
checked to transmit regardless.

Inverted TX audio, Inverted RX audio

Some radio modules invert the audio (modem) TX and/or RX signal.  Using these
checkboxes, the signal can be restored to the original polarity by correcting the inversion.

Over-Air Baud Rate

Selects an over-air baud rate appropriate to the radio bandwidth and the data rate you
propose to send over the air.  19200 bps can be used with a 25kHz channel, and 9600 or
4800 bps in a 12.5kHz channel.

Sync Tolerance

Regular sync frames of known content are sent over the link.  Sometimes they are
imperfect, but because of forward error correction this does not indicate that the data is
unusable.  This value indicates the number of imperfections which can be tolerated, and is
usually set at 4.
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OPERATION

LED Indications

Three LED indicators are visible on the front panel, with the following meanings:

Yellow Status Slow blink (every 2 seconds) indicates normal operation.

Fast flash (5Hz) indicates one of the following:

v  the receiver is detecting carrier with no data modulated on it

v  the modem is in AT command mode

v  the radio module is reporting a lock error

v  the modem is not configured

Green RX Steady on state indicates valid data reception or
communication with the GUI software.

Red TX On when the radio is transmitting.
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APPENDIX A: AT COMMAND CODES

Normally the GUI is the best way to configure, control and interrogate a local Orion unit. 
However, if you want to use your own equipment and software to do this, you can use
either of the serial ports to send ASCII AT commands and receive replies, which are listed
in this Appendix.

As is standard for AT commands, configuration is differentiated from other data by
sending a special code.  The next three sections explain how to enter Command Mode,
the syntax used during configuration, and how to exit Command Mode and return to
sending and receiving data normally.  The remaining sections list the commands in detail.

In this part of the manual, characters which are sent or received literally through the port
are shown as such.  Non-printing characters such as the Enter key, or the carriage return
and line feed characters, are shown thus: <enter>, <CR>, <LF>.

Where <enter> is shown, the unit expects to receive the characters <CR><LF> (ASCII
codes 0A and 0D hex, 13 and 10 decimal).  Most terminals send these codes in response
to the <enter> key, but the keystrokes <ctrl+M><ctrl+J> are equivalent.

Important: Any configuration changes made will only be saved to the
non-volatile memory when you issue a write command (AT&W). 
Otherwise, the modem will return to its former settings when it is
powered down.

Entering Command Mode (+++)

Command Mode is activated with the string

[wait]+++[wait]<enter>

where [wait] is a period when no data is sent to the unit.  It must be at least the period set
by ATS154=, default value 10ms.

The unit responds with:

OK<CR><LF>

The unit is now ready to be configured. 

v Transmission and reception are blocked during Command Mode.

In order to be recognised as the Command Mode instruction rather than data, these
conditions must be fulfilled:

v The RTS line must be set (negative)

v No data must be sent to the unit for at least the time set by ATS154= 

v The symbol + must be sent three times consecutively immediately following
the wait period, with no intervening characters.

v Again, no data must be sent to the unit for at least the time set by ATS154=
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v The next data received by the unit must be <CR><LF> (usually sent from a
terminal by keying <enter>)

If any of these conditions is not fulfilled, then the string "+++" will be transmitted as normal
data.  Note that one or more consecutive “+” characters in the input data may be held in
the unit until it is determined that it is not a Command Mode instruction.

Command Syntax

Once in Command Mode, commands are issued by sending codes consisting of ASCII
characters.

All commands start with the characters AT. Further characters are added to identify the
particular command.  Most commands have two versions, to set or read parameter(s),
indicated by = or ? respectively.  When setting, parameters may follow the =, separated
by commas.  Commands are terminated with <CR><LF>.

After setting a parameter the unit responds with:

OK<CR><LF> if a valid entry and

ERROR<CR><LF> if an invalid entry

For example, the parity type can be set to even using:

ATB1=1<enter>

to which the unit responds

OK<CR><LF>

The current value of most parameters can be found out by adding a question mark instead
of equals to the end of the code which sets it, for example:

ATB1?<enter>

to which the unit responds

1<CR><LF>

Capital letters MUST be used for all command instructions. 

Where a command takes a numeric parameter, the number of possible places before and
after the decimal point (as applicable) are shown in the command references as lower-
case characters.  For example, a frequency could be shown as xxxx.xxxxxx.  (The actual
valid range will be stated.)
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Leading zeros and the plus sign for positive values may be entered or omitted.  Thus
these strings are considered valid entries for a parameter shown as xxx:

      1
    01
  001
    +1
  +01
+001

whereas 0001 is not (too many places).

Where a number of places are shown after a decimal point, the decimal point must be
entered, but no leading zero is required before the point, and not all the trailing spaces
need be filled.  Thus these strings are some of the acceptable entries for a parameter
shown as xxx.xxxxxx:

    0.0625
    0.062500
      .0625
      .062500
    +.0625

whereas 000062500 is not (missing decimal point).

Where several parameters are shown to a command, they must all be entered, separated
by commas.  No parameter may be omitted by placing two commas together. 

No spaces may be included anywhere in the command string: the equals sign is followed
immediately by a parameter if required, and where there are multiple parameters, they are
separated by commas only.

Ending Command Mode (ATO)

v Before ending Command Mode, make sure that you save any changes you
wish to keep by issuing the AT&W command.

Command Mode is ended by inputting the string

ATO<enter>  (letter O, not zero)

The unit responds with

OK<CR><LF>

The unit is now ready for normal data transmission, and if a new baud rate was set, it now
comes into effect.
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A Note About Baud Rate

The baud rate which you set on port Serial A and Serial B, using commands ATB0= and
ATB3= respectively, applies both to user data/telemetry commands and also to AT
Command Mode.  If you change the rate, it takes effect when you leave command mode
(ATO).  After this, you need to change the baud rate at the GUI or other terminal to suit
before you can go back into command mode.

As with all commands, changes are lost when power to the unit is removed and restored,
unless they were saved using AT&W.

If you are unable to communicate with the unit because the baud rate is unknown, refer to
the table below and try the other three or four possibilities.
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AT Commands and Parameters Reference

Management

Command Parameters
Description Set Syntax Read

Syntax
Parameter  Description Value or Range Meaning of Values Default

Value
Start Command mode +++
AT entry Guard time ATS154=nnn ATS154? nnn Guard time 0 to 255 ms 10
Restore factory parameters AT&Y8
Serial number ATSN=XXXXXXXX ATSN? XXXXXXXX 8 digit serial number.

Can only be written
once

00000000 -
99999999

Serial number

Software version information ATI9? Returned Version info Text string Version and issue
Radio module type ATRMT=ssssssss ATRMT? ssssssss Text string, radio SX150 Radio name

name SX150(G) Radio name
8 ASCII characters SX450 Radio name
maximum. SX450(G) Radio name
Can only be written SX850 Radio name
once G-MAX Radio name

Orion behaviour mode ATM1=mm ATM1? mm Code for mode MI Internal Polling Control
ME External Polling Control
MR Repeater
MU User Data only MU

Display all parameters ATT? Returned Comma-separated
string of all readable

parameter values (see
Appendix C on page

41)

Dependent on
mode ATM1

Dependent on mode ATM1

Save changes to non-volatile
memory

AT&W

End Command Mode (note:
letter O not zero)

ATO
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Unit Supervision and Test

Command Parameters
Description Set Syntax Read

Syntax
Parameter  Description Value or

Range
Meaning of Values Default

Value
Master control of whether outstation
may initiate transmission (spontaneous, 

ATS330=m ATS330? m Enable/inhibit 0 No transmissions may be
initiated

ack or alarm). 1 Transmissions may be initiated 1
Failsafe behaviour for whole unit ATS188=b ATS188? b Failsafe behaviour 0 No failsafe action on comms

failure or low battery.
1 Failsafe action on comms failure

or low battery dictated by setting
on individual outputs

Set alert output trigger source ATS337=s ATS337? s Code for source(s) 0 0 = never triggered 0
1 1 = RF link & PSU
2 2 = I/O alarms
3 3 = both

Alert output ‘on’ period following trigger ATS336=t ATS336? t ‘On’ period 0 Alert output is not used 0
1 to 65535 Units of 10ms

Read supply  level ATBL? Returned ADC level 0 - 1023 Proportional to supply voltage
High/Low PSU trip level ATS172=b,c,d,e ATS172? b ADC reading at or below 0 No alarm 0

which = alarm condition 1 - 1023 ADC reading (proportional to
voltage)

c ADC reading at or above 0 No alarm 0
which = alarm condition 1-1023 ADC reading (proportional to

voltage)
d Low PSU dwell time 0-255 time in units of 10ms 1
e High PSU dwell time 0-255 time in units of 10ms 1

RSSI (Received Signal Strength ATS156? - Returned value 0 - 1023 Proportional to RSSI
Indicator) for last message received. XX Not available
Read no. of TX packets sent ATS184? Returned Packets sent 1 to 7 Packets
Output Preamble (Test mode) ATI2=b ATI2? b On or off 0 or 1 0 = off, 1 = on 0
Output test string (“The quick brown...”) ATI3=b ATI3? b On or off 0 or 1 0 = off, 1 = on 0
Test message period (Period between
repetitions of test message switched by
ATI3)

ATS162=nnn ATS162? nnn Period between test
messages 

1 to 255 period in units of 10ms 60

All test modes off ATI10=n ATI10? n All tests status 0 All tests off 0
1 (return

value only)
Some test(s) still active
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Over-Air

Command Parameters
Description Set Syntax Read

Syntax
Parameter  Description Value or Range Meaning of Values Default

Value
The following parameters are fixed properties of, or values appropriate to, the radio which the system needs to know.
Top of switching bandwidth ATFHB=xxxx.xxxxxxx ATFHB? xxxx.xxxxxxx Highest frequency Depends on

radio
Frequency in MHz

Bottom of switching
bandwidth

ATFLB=xxxx.xxxxxxx ATFLB? xxxx.xxxxxxx Lowest frequency Depends on
radio

Frequency in MHz

Comparison Frequency ATFC=c ATFC? c Code for frequency 0 FC = 6.25 kHz
1 FC = 10.0 kHz
2 FC = 12.5 kHz
3 FC = 20 kHz
4 FC = 25 kHz

IF Frequency ATFIF=xxxx.xxxxxxx ATFIF? xxxx.xxxxxxx IF frequency Depends on
radio

Frequency in MHz

TX delay ATPT=n ATPT? n Delay appropriate to
radio

2 to 29 Delay in ms

Number of preambles ATS165=n ATS165? n Number of preambles 2 to 9 Number of preambles
Inverted symbol state ATS167=n ATS167? n Code for inversion 0 None invert

type 1 TX invert
2 RX invert
3 Both invert

Squelch delay ATS168=n ATS168? n Delay appropriate to
radio

2 to 9 ms

The following parameters set the values contained in a table of possible transmit frequencies, and any offset to be applied to the reception frequency.  These must lie
within the radio’s capabilities defined above.
Centre frequency = Channel
0

ATS155=nnn.nnnnn ATS155? nnn.nnnnn Centre frequency Depends on
radio

MHz

Channel step size ATS161=n ATS161? n Code for channel step 0 6.25kHz
1 10kHz
2 12.5kHz 2
3 20kHz
4 25kHz

TX to RX frequency offset ATRXOFF=sxxx.xxxxxx ATRXOFF? s Sign (direction of + [ascii plus] Rx freq is higher than Tx  + 
offset). May be
omitted for plus.

- [ascii minus] Rx freq is lower than Tx

xxx.xxxxxx Offset Depends on
radio

Offset in MHz 0
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Command Parameters
Description Set Syntax Read

Syntax
Parameter  Description Value or Range Meaning of Values Default

Value
The following two parameters determine the operating frequency in use at any time.  If a channel is selected, then Operating Frequency takes on the contained Tx
value.  If Operating Frequency is set directly, then it must be to a value contained in the table, and Channel Number takes on the corresponding channel number.
Channel number -99 to +99 ATS157=snn ATS157? s Sign (direction of + [ascii plus] Positive channel offset  + 

offset) - [ascii minus] Negative channel offset
nn Channel offset 0 to 99 Offset From Channel 0 0

Operating Frequency AT&F=xxxx.xxxxxxx AT&F? xxxx.xxxxxxx Transmit frequency Depends on
radio

Frequency in MHz

Modem over air protocol ATM0=pp ATM0? pp Code for protocol TR Transparent (sampling)
mode

TS Standard mode
TU FEC mode TU
TP Packet mode

Number of retries in TP
mode

ATPRT=n ATPRT? n Number of retries 2 to 19 Number of retries 2

Power level ATS160=b ATS160? b Power level 0 or 1 0 = low power, 1 = high 0
Over the air symbol rate ATS163=n ATS163? n Code for symbol rate 1 2400 s/s

(Max depends on 2 4800 s/s 2
channel spacing) 3 9600 s/s

Sync tolerance ATS166=n ATS166? n Code for number of 0 0 mismatches
mismatches to tolerate 1 2 mismatches 2

2 4 mismatches
3 6 mismatches

RX-TX priority ATS180=b ATS180? b Priority 0 or 1 0=TX waits, 1=TX anytime 0
Read data quality ATS158? - Returned value 0 - 255 Data Quality

XX Not available
No. of acks  missed before
raising a Comms alarm

ATS185=n ATS185? n No of missed acks 1 to 10 Acks 10

Delay period to wait before
attempting to transmit in
repeater mode

ATS186=t ATS186? t Delay period 0 - 256 Time in units of 10ms 50

The max no of times to
attempt 

ATS187=t ATS187? t Max number of times 0 Suspend repeater

transmission in repeater
mode (then give up)

to try 1 to 7 Number of times to try 1
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Serial Ports

Command Parameters
Description Set Syntax Read

Syntax
Parameter  Description Value or Range Meaning of Values Default

Value
Baud rate on primary serial port ATB0=b ATB0? b Code for baud rate 1 4800

2 9600
3 19200
4 38400 4
5 1200
6 2400

Parity on primary serial port ATB1=p ATB1? p Code for parity 1 even
2 odd
3 none 3

Hardware mode on primary serial port ATB2=h ATB2? h Code for hardware 1 RS232 (RTS CTS)
mode 2 RS232 (XonXoff)

3 RS232 (No handshake) 3
4 RS422 (XonXoff)
5 RS422 (No handshake)
6 RS485 (No handshake)

Data bits on primary serial port ATB5=n ATB5? n Number of bits 7 or 8 Number of bits 8
Baud rate on secondary serial port ATB3=b ATB3? b Code for baud rate 1 4800

2 9600
3 19200
4 38400 4

Parity on secondary serial port ATB4=p ATB4? p Code for parity 1 even
2 odd
3 none 3
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Addressing and Polling

Command Parameters
Description Set Syntax Read

Syntax
Parameter  Description Value or

Range
Meaning of Values Default

Value
Group ID ATS169=nnn ATS169? nnn Group ID 0 Ignore addressing

1 to 254 Normal group addresses
255 Broadcast group

Unit ID (sent as SourceID with over-the- ATS170=nnn ATS170? nnn Unique Unit ID 0 Unit is master in its group
air messages) 1 to 254 Unit is an outstation in its group
Destination ID ATS171=nnn ATS171? nnn Destination ID for 0 to 254 Messages sent to unit with this ID

messages 255 Message sent to all units in group
Polling timer AND message initiation
behaviour.

ATS183=t,u ATS183? t Polling period 0 In I-mode, Master:
No polling (Spontaneous Mode)

In I-mode, Outstation:
No polling (Spontaneous Mode)

0

The effect of this command depends on the
mode (ATM1=MI or ATM1=ME),
andwhether the unit is an outstation
(ATS170=1-254) or a master (ATS170=0)

In E-mode, Master:
Ignored

In E-mode, Outstation:
Ignored (no poll timeout alarm)

1 to 65535 In I-mode: Master:
Unit polls with this period.

In I-mode: Outstation:
Unit expects polls with this
period, and raises comms alarm
if exceeded by 3s.

In E-mode: Master:
Ignored (poll is external).

In E-mode: Outstation:
Unit expects polls with this
period, and raises comms alarm
if exceeded by 3s.

u Polling period units T units are 10s
S units are 1s S
H units are 100ms
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Telemetry Input/Output

Command Parameters
Description Set Syntax Read

Syntax
Parameter  Description Value or

Range
Meaning of Values Default

Value
Digital input n configuration ATS312n=p,t,d,s ATS312n? n Input number  1 to 4

p Pulse count or digital input 0 or 1 0 = digital input, 1 = pulse counter 0
t Dig alarm enable/  0 No alarm 0

 Count to trigger alarm 1 - 65535 Alarm (digital)(any non-zero value)
Alarm when count reached (pulse)

d Dwell time for digital alarm/
Dwell for spontaneous/

Min pulse width for count

1 - 255 units of 10ms 1

s Trigger edge for dig alarm/
Trigger edge for count

0 or 1 0 = high to low
1 = low to high

0

Digital input n as PTT (i.e. closure ATS316=n ATS316? n Input to use as PTT 0 No input acts as PTT 0
to 0V turns transmitter on)  1 to 4 Use this input as PTT
Read digital input n level ATS314n? n Input number  1 to 4

Return value Input state 0 or 1 0 = low, 1 = high
Read Pulse Count at input n & reset ATS181n? n Input number  1 to 4
to 0 Returned

value
Pulse count 0 to

65535
Pulses counted at input 1 since the
last reset

Digital output n configuration ATS318n= f,e ATS318n? n Output number 1 to 4
f Failsafe level 0 Output low

1 Output high
e Failsafe enable 0 No change on failsafe 0

1 Level as programmed on failsafe
Digital output n level ATS320n=m ATS320n? n Output number  1 to 4

m Output state 0 or 1 0 = low, 1 = high 1
Analogue input n h/w configuration ATS300n=m ATS300n? n Input number 1 to 4

m Input type 1 20mA
2 0 to 2.5V
3 0 to 5V
4 0 to 10V 4= 10V

Analogue input n Alarm Parameters ATS302n=l,d,s ATS302n? n Input number 1 to 4
 l Alarm level 0 No alarm 0

1 to 1023 ADC level for alarm
 d Dwell time 0-255 in units of 10ms 0

s Direction 0 or 1 0 = high to low
1 = low to high

0
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Command Parameters
Description Set Syntax Read

Syntax
Parameter  Description Value or

Range
Meaning of Values Default

Value
Dead band and dwell time for ATS304n=l,t ATS304n? n Input number  1 to 4
spontaneous reporting of analogue l Dead band 0 to 255 ADC bits 10
port n t Dwell time 0 to 255 units of 10ms 100
Read Analogue input n   ATS301n? n Input number  1 to 4

Returned
value

ADC level 0 to 1023 Proportional to input full scale

Analogue output n h/w configuration ATS305n=m,f,e ATS305n? n Output number  1 to 4
m Output type 1 20mA

2 0 to 2.5V
3 0 to 5V
4 0 to 10V 4= 10V

f Failsafe DAC level 0 to 1023 ADC level, proportional to output
full scale.

e Failsafe enable 0 No change on failsafe 0
1 Level as programmed on failsafe

Analogue output n value ATS306n=a ATS306n? n Output number  1 to 4
a Output value 0 to 1023 ADC level , proportional to output

full scale.
0

Analogue output port for RSSI ATS310=n ATS310? n Analogue output port for 0 Don’t output RSSI anywhere 0
RSSI 1 - 4 Output RSSI on this analogue port

ATS335? a If an input is in the alarm 0 No alarm
state, the corresponding 1  Analogue input 1 alarm
value is added to a. For 2  Analogue input 2 alarm
example, a=10 indicates 4  Analogue input 3 alarm
an alarm at inputs 2 and 4. 8  Analogue input 4 alarm

d If an input is in the alarm 0 No alarm
state, the corresponding 1 Digital input 1
value is added to d. For 2 Digital input 2
example, d=10 indicates 4 Digital input 3
an alarm at inputs 2 and 4. 8 Digital input 4

l Link (comms) alarm 0 or 1 0 = link OK, 1 = link fail
p PSU alarm 0 or 1 0 = PSU OK, 1 = PSU fail
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APPENDIX B: OVER-AIR COMMAND CODES

Normally the GUI is the best way to configure, control and interrogate a remote Orion unit. 
However, if you want to use your own equipment and software to do this, you can use the
serial port of the local Orion to send over-air commands and receive corresponding
replies, which are listed in this Appendix.

Summary of Messages and Responses

The table below summarises the message codes used over the air between the base
station and the outstation.  These codes are sent with other necessary information, such
as outstation ID, command parameters etc., and the full syntax is shown in the table
starting on page 37, 38, 39, 40.

There are three types of transaction:

1. The base station tells the outstation to do something, and the outstation
confirms with an acknowledgement that repeats the original information as a
check (shown here as Set).

2. The base station asks the outstation for information, and the outstation
reports back with the information (shown here as Read and Report).

3. An alarm occurs at the outstation, causing it to initiate a transmission
sending some information to the base station (shown here as Initiate).

Thus, for example, the message 26 from the base station should always be followed by
the reply 56 from the outstation, and the transaction has the meaning:

“Set the PSU low trip level to X”;  “I have set the PSU low trip level to X”
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Message Syntax

In the sections listing the various commands, the following abbreviations etc. are used:

Pulse Count Input = 2 byte value which is state of counter from last poll or power-on

Analogue input = 10 bit ADC value sent as 2 bytes

Analogue output = 10 bit ADC value sent as 2 bytes

IDS = ID bytes (1 digit ID number) of source

IDD = ID bytes (1 digit ID number) of destination

Note that base station will always be ID = 0

CH = CHECKSUM: additive sum of bytes in message where CH is
the low order byte of the sum of all the bytes in the message,
apart from the first three. I.e. for an 04 IDS IDH 20 message,
CH =  the sum of 20. 

nn (any character) = 1 byte data

mmmm (any char) = 2 byte data

After a set command is sent, the unit will reply with a confirmation message.  All I/O config
will be stored in EEPROM until an AT&W command is issued (serial port), or ‘store config’
over-air message (04 IDS IDD 27 CH) is received, when it will transfer it to non-volatile
storage.
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Description Set Read Syntax

Base Command Outstation Reply Base Command Outstation Reply

Unit
Poll outstation (“Are
you there?” and battery
level).

04 IDS IDD 20
CH

04 IDS IDD 50
bbbb CH 

- - Level: byte bbbb contains a value 0 to 1023, where 0 = 0V and
1023 = 20.46V DC

Set PSU low or high
alarm level

04 IDS IDD 26
bbbb cccc dd
ee CH

04 IDS IDD 56
bbbb cccc dd
ee CH

04 IDS IDD 34
CH

04 IDS IDD 64
bbbb cccc dd ee
CH

bbbb = low alarm trip level 0 - 1023, at or below which a
housekeeping alarm is raised. cccc = high alarm trip level 0 - 1023,
at or above which a housekeeping alarm is raised.

dd = low dwell time, ee = high dwell time, value 1 -255 = no. of
10ms periods, 0 = no dwell time (react immediately)

Store config in non-
volatile memory.

04 IDS IDD 27
CH

04 IDS IDD 57
CH

- - Until this command is acted upon or AT&W is issued locally, all
changes are lost at power-down.

Set Channel of
outstation 

04 IDS IDD 28
aa ff CH

04 IDS IDD 58
aa ff CH

- - Up or Down: byte aa = ASCII + (decimal 43)  to increase channel
number, ASCII - (decimal 45) to reduce channel number.

Channel No.: byte ff contains binary value 0 to 99, the number of 
the channel to go to in the direction indicated. (+0 and -0 are
identical)

Channel change will occur after the acknowledge message has
been sent.

Set TX power level 04 IDS IDD 29
bb CH

04 IDS IDD 59
bb CH

If bb = 0 then LOW, if bb = 1 then HIGH. Power change occurs
before acknowledge message (59) is sent.

Read channel/TX
power level

- - 04 IDS IDD 46
CH

04 IDS IDD 76 aa
ff pp CH

Up or Down: byte aa = ASCII + (decimal 43)  to increase channel
number, ASCII - (decimal 45) to reduce channel number.

Channel No.: byte ff contains binary value 0 to 99, the number of 
the channel in the direction indicated. (+0 and -0 are identical)

pp = 0, low power and pp = 1, high power
Read RSSI Value (for
last message received)

- - 04 IDS IDD 44
CH

04 IDS IDD 74
aaaa CH

Signal strength: aaaa = 1 - 1023

General
I/O Acknowledge 04 IDS IDD 15

CH
- - -

Alarm Acknowledge 04 IDS IDD 16
CH

- - -
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Description Set Read Syntax

Base Command Outstation Reply Base Command Outstation Reply

Digital Ports
Digital inputs - - 04 IDS IDD 41

CH
04 IDS IDD 71 nn
CH

State: byte nn bits 0 to 3 represent ports 1 to 4 respectively.  Value
0 = Low, 1 = High

Set digital outputs (all
ports)

04 IDS IDD 24
nn CH

04 IDS IDD 54
nn CH

04 IDS IDD 48
CH

04 IDS IDD 78 nn
CH

State: byte nn bits 0 to 3 represent ports 1 to 4 respectively.  Value
0 = Low, 1 = High

Read pulse count
(which will reset
counter)

- - 04 IDS IDD 45
nn CH

04 IDS IDD 75 nn
cccc CH

Port number: nn = 1 to 4 

Count: cccc = 0 to 65535

Digital input
configuration.

04 IDS IDD 21
pp tttt uuuu
vvvv wwww dd
ee ff gg ss CH

04 IDS IDD 51
pp tttt uuuu
vvvv wwww dd
ee ff gg ss
CH

04 IDS IDD 31
CH

04 IDS IDD 61 pp
tttt uuuu vvvv
wwww dd ee ff gg
ss CH

Pulse count: byte pp bits 0 to 3 represent ports 1 to 4 respectively:
1 = digital input, 0 = pulse counter 

Enable/Count: bytes tttt uuuu vvvv wwww represent ports 1 to 4
respectively: 0 = no alarm, any non-zero value up to 65535 is
enable alarm for digital or trigger level for pulse counter.

Dwell time: bytes dd,ee,ff,gg represent ports 1 to 4 respectively: 1 -
255 = no. of 10ms periods, 0 = no dwell time (react immediately)

Direction: byte ss bits 0 to 3 represent ports 1 to 4 respectively: 0 =
a High to Low change, 1 = a Low to High change

Digital output
configuration

04 IDS IDD 30
ff ee CH

04 IDS IDD 60
ff ee CH

04 IDS IDD 33
CH

04 IDS IDD 63 ff
ee CH

Failsafe Level: byte ff bits 0 to 3 represent ports 1 to 4 respectively. 
Value 0 = Low, 1 = High

Failsafe Enable: byte ee bits 0 to 3 represent ports 1 to 4
respectively.  Value 0 = no change on failsafe, 1 = level as
programmed on failsafe.
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Description Set Read Syntax

Base Command Outstation Reply Base Command Outstation Reply

Analogue Ports
Analogue input levels - - 04 IDS IDD 40

CH
04 IDS IDD 70
mmmm, nnnn, oooo,
pppp CH

Level: bytes mmmm, nnnn, oooo, pppp represent ports 1 to 4
respectively. Value 0 to 1023 represents proportion of full scale
output.

Analogue input range
and alarm conditions

04 IDS IDD 22
cc llll mmmm
nnnn oooo dd
ee ff gg ss CH

04 IDS IDD 52
cc llll mmmm
nnnn oooo dd
ee ff gg ss
CH

04 IDS IDD 32
CH

04 IDS IDD 62 cc
llll mmmm nnnn
oooo dd ee ff gg
ss CH

Input range: byte cc bits 0/1, 2/3, 4/5, 6/7 represent ports 1 to 4
respectively. 

Value 00 = 0-20mA, 01 = 0-2.5V, 10=0-5V,  11=0-10V

Alarm: bytes  llll, mmmm, nnnn, oooo  represent ports 1 to 4
respectively.  Value 1 - 1023 = alarm level, 0 = no alarm

Dwell time: bytes dd,ee,ff,gg represent ports 1 to 4 respectively: 1 -
255 = no. of 10ms periods, 0 = no dwell time (react immediately)

Direction:  byte ss bits 0 to 3 represent ports 1 to 4 respectively: 0
= if level changes from higher to alarm level or lower (and remains
there for dwell time), 1 = if level changes from lower to alarm level
or higher (and remains there for dwell time)

Analogue output
configuration 

04 IDS IDD 35
cc llll mmmm
nnnn oooo dd
CH

04 IDS IDD 65
cc llll mmmm
nnnn oooo dd
CH

04 IDS IDD 49
CH

04 IDS IDD 79 cc
llll mmmm nnnn
oooo dd CH

Input range: byte cc bits 0/1, 2/3, 4/5, 6/7 represent ports 1 to 4
respectively. 

Value 00 = 0-20mA, 01 = 0-2.5V, 10=0-5V,  11=0-10V

Failsafe level: bytes  llll, mmmm, nnnn, oooo  represent ports 1 to 4
respectively.  Value 0 - 1023.

Failsafe enable: byte dd bits 0 to 3 represent ports 1 to 4
respectively: 0 = no change on failsafe, 1 = level as programmed
on failsafe.

Analogue output levels
(all ports)

04 IDS IDD 23
mmmm nnnn oooo
pppp CH

04 IDS IDD 53
mmmm nnnn
oooo pppp CH

04 IDS IDD 47
CH

04 IDS IDD 77
mmmm nnnn oooo
pppp CH

Level: bytes mmmm, nnnn, oooo, pppp represent ports 1 to 4
respectively. Value 0 to 1023 represents proportion of full scale
output.
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Description Set Read Syntax

Base Command Outstation Reply Base Command Outstation Reply

Alarms initiated by outstation (expecting ack 04 IDS IDD 16 CH from base station)
Digital input alarm
(Outstation initiates)

- - - 04 IDS IDD 91 bb
CH

State: byte bb bits 0 to 3 represent ports 1 to 4 respectively. Value
0 = Low, 1 = High

Alarm: byte bb bits 5 to 7 represent ports 1 to 4 respectively. Value
1 = alarm set, 0 = alarm clear.

Analogue input alarm
(Outstation initiates)

- - - 04 IDS IDD 92
aaaa bbbb cccc
dddd CH

Level: bytes mmmm, nnnn, oooo, pppp represent ports 1 to 4
respectively. Value 0 to 1023 in bits 0 to 9 represents proportion of
full scale output.  Bit 15 of each pair of bytes is alarm status: 1 =
alarm set, 0 = alarm clear.

Pulse count alarm
(Outstation initiates)

Count is not reset.

- - - 04 IDS IDD 93 nn
aaaa CH

Port number: nn = 1 to 4 

Count: aaaa = 1 - 1023

PSU alarm (high or
low) (Outstation
initiates)

- - - 04 IDS IDD 94
bbbb aa CH

Level: bbbb = 1 - 1023

Alarm: byte aa = 1 for alarm, 0 for clear
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APPENDIX C: ATT? PARAMETER STRING STRUCTURE

The Orion responds to the ATT? command by returning the data which could be obtained
by issuing all the read commands (those ending in a question mark).  It is chiefly intended
to be read by a computer, and is therefore presented with few annotations.

The data is presented as a number of strings separated with <CRLF>, and each string
consists of a series of comma-separated parameters.  In some cases, several parameters
correspond to a single AT...? register.  For example, ATS3181? returns the three
parameters Output number, Failsafe level, Failsafe enable.  Where a parameter is not
applicable, a (comma-separated) blank is left in the string.

The order in which register contents are displayed is shown in the table below.  For each
register, you can determine the number of parameters, the order in which they are
returned, and their significance, from the register’s entry in the table of Appendix A.

AT register displayed Description
ATI9, Firmware version and date

ATSN, Serial number

ATB0, Primary baudrate

ATB1, Primary parity

ATB2, Primary handshake

ATB3, Secondary baudrate

ATB4, Secondary parity

ATS154, Guard time

ATRMT, Radio module type

ATFC, Radio comparison frequency

ATFLB, Radio low bandwidth

ATFHB, Radio high bandwidth

ATS155, Table centre frequency

ATS157, Table channel number

ATS161, Table channel step

AT&F, TX frequency

ATRXOFF, RX offset

Calculated RX frq, RX frequency (= AT&F + ATRXOFF)

ATFIF, Radio IF frequency

ATS163, Radio baudrate

ATS167, Inverted symbol

ATS168, Squelch delay

ATS160, Power level

ATI10, Test mode active

ATS162, Test message period

ATM0, Over air protocol

ATM1, Orion mode

ATS165, Preambles
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ATS166, Frame sync tolerance

ATS156, RSSI

ATS158, Data quality

ATS169, Group ID

ATS170, Unit ID

ATS171, Destination ID

ATS172, PSU high/low trip levels and dwell times

ATBL, PSU level

ATPRT, Number of retries

ATPT, TX delay

ATS180, TXRX priority

ATS186, Repeater wait period

ATS187, Repeater times to try

ATS330, Master control of TX initiation

ATS336, Alert time

ATS337, Alert trigger source

ATS184, Number of TX packets

ATS185, Number of missed packets

ATS183, Polling timer

ATS188, Failsafe switch

ATS310, RSSI to analogue port

ATS316 Digital input as PTT

<CRLF> [End of string]

<CRLF> [New string]

ANALOGUE INPUT 1, [Literal-text annotation]

ATS3001, Analogue In 1 input type

ATS3011, Analogue In 1 level

ATS3021, Analogue In 1 alarm settings

ATS3041 Analogue In 1 spontaneous reporting settings

<CRLF> [New string]

ANALOGUE INPUT 2, [Literal-text annotation]

ATS3002, Analogue In 2 input type

ATS3012, Analogue In 2 level

ATS3022, Analogue In 2 alarm settings

ATS3042 Analogue In 2 spontaneous reporting settings

<CRLF> [New string]

ANALOGUE INPUT 3, [Literal-text annotation]

ATS3003, Analogue In 3 input type

ATS3013, Analogue In 3 level

ATS3023, Analogue In 3 alarm settings

ATS3043 Analogue In 3 spontaneous reporting settings
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<CRLF> [New string]

ANALOGUE INPUT 4, [Literal-text annotation]

ATS3004, Analogue In 4 input type

ATS3014, Analogue In 4 level

ATS3024, Analogue In 4 alarm settings

ATS3044 Analogue In 4 spontaneous reporting settings

<CRLF> [New string]

ANALOGUE OUTPUT 1, [Literal-text annotation]

ATS3051, Analogue Out 1 output type and failsafe

ATS3061 Analogue Out 1 level

<CRLF> [New string]

ANALOGUE OUTPUT 2, [Literal-text annotation]

ATS3052, Analogue Out 2 output type and failsafe

ATS3062 Analogue Out 2 level

<CRLF> [New string]

ANALOGUE OUTPUT 3 , [Literal-text annotation]

ATS3053, Analogue Out 3 output type and failsafe

ATS3063 Analogue Out 3 level

<CRLF> [New string]

ANALOGUE OUTPUT 4, [Literal-text annotation]

ATS3054, Analogue Out 4 output type and failsafe

ATS3064 Analogue Out 4 level

<CRLF> [New string]

DIGITAL INPUT 1, [Literal-text annotation]

ATS3121, Digital input 1 configuration

ATS3141, Digital input 1 logic level

ATS1811* Digital input 1 pulse count*

<CRLF> [New string]

DIGITAL INPUT 2, [Literal-text annotation]

ATS3122, Digital input 2 configuration

ATS3142, Digital input 2 logic level

ATS1812* Digital input 2 pulse count*

<CRLF> [New string]

DIGITAL INPUT 3, [Literal-text annotation]

ATS3123, Digital input 3 configuration

ATS3143, Digital input 3 logic level

ATS1813* Digital input 3 pulse count*

<CRLF> [New string]

DIGITAL INPUT 4, [Literal-text annotation]

ATS3124, Digital input 4 configuration

ATS31441, Digital input 4 logic level
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ATS1814* Digital input 4 pulse count*

<CRLF> [New string]

DIGITAL OUTPUT 1, [Literal-text annotation]

ATS3181, Digital output 1 configuration

ATS3201 Digital output 1 logic level

<CRLF> [New string]

DIGITAL OUTPUT 2, [Literal-text annotation]

ATS3182, Digital output 2 configuration

ATS3202 Digital output 2 logic level

<CRLF> [New string]

DIGITAL OUTPUT 3, [Literal-text annotation]

ATS3183, Digital output 3 configuration

ATS3203 Digital output 3 logic level

<CRLF> [New string]

DIGITAL OUTPUT 4, [Literal-text annotation]

ATS3184, Digital output 4 configuration

ATS3204 Digital output 4 logic level

<CRLF> [End of string]

OK [Literal-text prompt]

* Issuing the command ATT? does not reset pulse counters.


