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Easytone The easy way to encode and decode tone signaling. Introduction

Introduction

The EasytoneO computer program is an easy to use method of programming the Genave
Communications Signal ProcessorO (CSPO).

The CSP runs on the Genave Operating SystemO (GOS0 ). GOS is a computer language
that was specifically designed for use with communications signaling protocols.

Easytone harnesses the power of GOS in a straightforward manner. Easytoneisa“fill in
the blanks’” method of encoding and decoding communications signals. It allowsyou to
quickly set up the CSP for your particular application.

Easytone istechnically called acompiler. It takes the information that you supply when
you fill in the Easytone blanks and changes it to the GOS format. This changeover is very
fast, usually taking less than 5 seconds to complete.

EasytoneO software program

Tone Decode

| |

|  Tone Encode | g
| DtmfDecode | Cinker.

| DtmfEncode |—= irigm;ssna::]g E)hnee R Csp

| Inputs | cohesive group.

| Messages |

| Actions |

The linked information is sent to the CSP's memory where it is stored. After you have
programmed and tested the CSP, it may be disconnected from your computer. The CSP
can now function as a stand-alone device, controlling all of its own functions based on the
program you devel oped.

Copyright 1995 - 2001, Genave / NRC, Inc. 1 v1.3



Easytone The easy way to encode and decode tone signaling. Basics

Tone Signaling Basics

DTMF

Dual Tone Multiple Frequency -DTMF signals are used in many communications
applications. The most prominent use is Touch-Tone ® telephones.

When used in other communications signaling such as two-way radio, microwave, etc., a
string of DTMF numbersis sent as a group. The decoder that receives the code string
makes a determination from the content of the code, exactly what operation to perform.
Different codes could turn an output on or off, display messages, cause the unit to reply
with field information, etc.

There are 16 DTMF codes that can be detected and generated. They are the normal 0to 9
that you find on your telephone, as well asthe special characters# and *.

Additionally there are four more digits that are used for special signaling, that you will not
generally find these on your standard tel ephone but are used in codes for
communications systems. They are designated as A, B, C and D characters.

Each DTMF character is made up of two separate tones known as the Row and the
Column tones. The following matrix shows the tones generated for each character.

Row Tones
697 Hz

770 Hz
852 Hz

941 Hz

1209 1336 1477 1633 Hz
Column Tones

When a DTMF character is sent, it is composed of both the Row and Column tones that
are generated at the same time. If, for example, you were to send the digit 1, the tones 697
Hz and 1209 Hz would be generated.

The decoder picks up the two tones, filters them back into their two groups, and decides
that they represent the digit 1.

Copyright 1995 - 2001, Genave / NRC, Inc. 2 v1.3



Easytone The easy way to encode and decode tone signaling. Basics

Tones:

Tone signaling in various formats is used in communications for purposes such as
activating pagers, turning on/off equipment, switching repeaters, emergency sirens,
remote controlling of equipment, sending transmitter tones, Morse code, etc.

Although tone signaling does not have the flexibility that DTMF code addresses allow, it
has been in use for many years and operates well for functions that do not require the
addressable nature of DTMF.

Most tone signaling used in communications consists of a single tone generated for a
minimum length of time, or two tones that are generated in sequence. The two tones are
different in frequency and each has its own minimum length of time. There are also other
signaling codes such asfive tone, six tone, etc. However, it isthe single and two tone
types that will be discussed here.

AN
Il IV

<+— Tone ‘A’ —» | | 4— Tone'BB ——— |

The Two-tone signal is composed of two separate tones that are generated one after the
other. Thefirst tone generated is called the ‘A’ tone, while the second tone isreferred to
asthe ‘B’ tone.

Though most formats go from the A tone to the B tone with no space, there are some
formats that do contain a minimum period between the A and B tones where no tones are
generated. Thisisreferred to asthe ‘inter-tone time'. The figure above shows such an
inter-tone time. The CSP can decode tone formats with or without the inter-tone time.

Copyright 1995 - 2001, Genave / NRC, Inc. 3 v1.3




Easytone The easy way to encode and decode tone signaling. Basics

There are two items necessary for either an A or aB tone to be valid.
Frequency
Duration

A tone must be the correct frequency or must fall within a specified set of limits called a
“Bandpass’ which lies above and below the correct frequency. In addition, the length of
time that the tone is present, isimportant. The tone must be present for a minimum length
of time beforeit is considered valid.

If atoneisthe correct frequency, but it is not present for along enough time, it is
considered invalid.

The A tone timing can (and usually is) different from the minimum timing of the B tone.
Thisisdone to prevent ssimpler decoders from being confused regarding which toneis
being presented to them.

Reviewing the above information, you can see that a two-tone signal must meet four
criteriato be considered valid,

Correct ‘A’ tone.
Duration of ‘A’ tone meets or exceeds minimum time for format.
Correct ‘B’ tone.
Duration of ‘B’ tone meets or exceeds minimum time for format.

If any of the four criteria are not met, the tones are considered invalid by the CSP and
they areignored. The CSP will then continue to monitor for valid tone groups.

Copyright 1995 - 2001, Genave / NRC, Inc. 4 v1.3



Easytone The easy way to encode and decode tone signaling. Basics

Single/Burst Tone

Single/Burst type signal

| | |

The Single and Burst tones are individud tones. The difference between them isthat a
Burst tone is generally less than 1 second in length, while the Single tone is 1 second or
longer in duration. For the sake of discussion, we will refer to both of them as*Single’
tones.

The single tones are like the two-tone signal, but lack a‘B’ tone. The single toneis one
frequency that is generated for a minimum duration.

The single tone must be the correct frequency. In addition, the length of time that the tone
IS present, is also important. The tone must be present for a minimum length of time
beforeit is considered valid.

If atone isthe correct frequency, but it is not present for along enough time, it is
considered invalid. Any invalid single tones are disregarded by the CSP which then
continues monitoring for valid tones.

Copyright 1995 - 2001, Genave / NRC, Inc. 5 v1.3



Easytone: The easy way to encode and decode tone signals Overview

Tutorial

The CSPis easy to setup and use. This step-by-step tutorial will take you through the
entire process of programming a CSP with a sample application.

Software Installation:

The Easytone software program can operate either from afloppy disk, or from a hard
drive. If possible, use ahard drive, it will speed up the program screen changes.

For the tutorial, we will install the software onto your hard drive and run the Easytone
program from that point.

Create anew directory on your hard drive. It will be called CSP.
MD \CSP
Change to the new directory.

CD \CSP

Insert the Easytone program disk into the floppy disk drive and copy the information
from the floppy to the hard drive.

COPY A:** if thefloppy isdrive A
or

COPY B:*.* if theprogram disk isin drive B.

After your computer has loaded the program onto your hard drive, you should remove
the floppy disk and store it safely away.

Copyright 1995 - 2001, Genave / NRC, Inc. 6 v1.3



Easytone: The easy way to encode and decode tone signals Overview

Starting Easytone:

Start the program by typing Easytone. After afew seconds the program will begin and
show you the opening screen.

If your computer has an LCD or monochrome screen, you may want to start the program
by typing Easytone /M. Thiswill strip the normal colors from the program, and will
instead display in high contrast black and white.

NONAME . CSF Communications Signal Processor 14:01:20
File Signals Messages Actions Inputs Link Options exXit
Project files - Open, Save, Delete, Print, ...

Information Window
Easytone (tm)

The easy way to encode and decode signals
with the Communications Signal Processor

Copyright 1995, Genave/NRC, Inc.
1120 ZZ0th Street UWest
Farmington, HN 55024 U3A

At the top of the screen are the possible selections that you can make, they are called the
“Menu Options’. To chose one of the menu options, use the arrow keysto move the
highlighted selection box to your choice, and press Enter.

If you arein another part of the Easytone program and want to return to the Main screen,
use the Esc. key to “back out” of any options that your are working in.

To Exit the Easytone program, you can either select “eXit” on the menu bar with the
arrow keys and press Enter, or you may pressthe “X” key from the main screen. Either
one of these two methods will exit you from the program and return you to the
computers operating system.

Copyright 1995 - 2001, Genave / NRC, Inc. 7 v1.3



Easytone: The easy way to encode and decode tone signals Overview

Job Description:

Before proceeding further, you will need to identify exactly what you want the CSP to do.

For the purpose of the tutorial, you will program the CSP to act as a tone decoder that will
latch and unlatch arelay, aswell as give amessage viathe LCD screen.

The tones 330.5 and 410.0 will be used to turn the output on, while the tones 635.0 and
2810.0 will turn the output off.

In both cases, the tones codes will use one second/three second timing.

Signals - Tone Decode Message Screen Action Codes
330.5 Hz & 410.0 Hz . “Output is . Latch On
1 second / 3 second Latched On”
Output #1
/
©) ©)
635.0 Hz & 2810.0 Hz | “Output Off” . Latch Off
1second / 3 second

The diagram above gives a brief overview of the program you will be entering.
Information will be entered into each of the respective areas, Tone-Decoding, Message
and Actions.

The linker will then gather al of the information and send it to the CSP’ s on-board
memory whereit will be stored.

Copyright 1995 - 2001, Genave / NRC, Inc. 8 v1.3



Easytone: The easy way to encode and decode tone signals Overview

File:

Y ou will need to start afile on your disk using a name that will be particular to this
application.

Highlight the File option on the Main menu using the arrow keys, then press
Enter.

Next select the Save As option and press Enter.

Thiswill bring up a screen that requests a filename to use.

I]pen Save Lock sAuve as Close Reset Delete Print sYstem eXit

Type TEST and press the Enter key.

Easytone automatically adds the .CSP to the end of the name asit is opening afile on you
disk. The upper left side of the Easytone screen will now show the name of the file you
areworking with, TEST.CSP.

Pressing the Esc. key will return you to the Main screen.

Copyright 1995 - 2001, Genave / NRC, Inc. 9 v1.3



Easytone: The easy way to encode and decode tone signals Overview

Actions:

It isusually best to begin by programming the information for the Actions.

Select the Actions option on the main screen and press Enter.

The Actions screen will now appear. There are two columns that you will use while
defining an Action. The “Action Name” which is a short name that describes the function
of the action, and the “Action Code” which is the program code that the CSP actually
uses to run your commands.

Y ou will first enter the information to turn the output on.

Press F3 to jump to the Name column.

Type Latch On inthefirst line, memory slot 40.
Pressthe F4 key to move the cursor back to the Action Code column.

TypeR1=1;

The R1 instructs the CSP to use output number one. While the =1; compl etes the
statement and means ‘ turn the output on’.

Y ou will now enter the information to turn the output off.
Pressthe Down Arrow key to move down one line.

Press F3 to jump to the Name column.

Type Latch Off on the second line, memory slot 41.
Pressthe F4 key to move the cursor back to the Action Code column.

Type R1=0;

The R1 instructs the CSP to use output number one. While the =0; completesthe
statement and means * turn the output off’.

Copyright 1995 - 2001, Genave / NRC, Inc. 10 v1.3



Easytone: The easy way to encode and decode tone signals Overview

Y ou now have entered al of the Action information, and the computer screen should
match the one below.

File I Signals Hessﬁges. ﬁctiuns' inpufé Liﬁk Options eXit

Page Up Edit Name

Page Doun

Y ou will periodically need to save the workfile information you have entered, to the disk.

This can be done by either selecting the File option from the Main screen, and then
selecting Save, or you can use the shortcut method.

The shortcut isto press the F2 function key. If you look at the bottom of the screen, you
can see the words “ F2 Save”. When you press the F2 key, all of the information in your
workfile is saved to the disk.

Pressthe F2 key, then press the Enter key to save your work to the disk.

Y ou can now return to the Main screen by pressing the Esc. key.

Copyright 1995 - 2001, Genave / NRC, Inc. 11 v1.3



Easytone: The easy way to encode and decode tone signals Overview

Message:

Y ou will now enter the information that will display on the LCD screen and be sent to the
serial communications port when the tones are successfully decoded.

Select the Messages option on the main screen and press Enter.

The Messages screen will now appear. Y ou will see ten of the possible thirty messages
displayed on the screen at any time.

To view the other messages, highlight the page up or page down buttons and press Enter.
A new screen will appear with the next group of ten messages.

Y ou will now enter the two messages to be displayed.
Type“Output is latched on” into message line number one.
Pressthe arrow down key, you will now be at message line two.

Type “Output Off”.

Both messages have now been entered. Y our computer screen should look like the
example below.

File - lSignalS Hessﬁgesl 'ﬁctiunsﬂ Inputs  Link Options exXit

Page Up

Page Down

Pressthe F2 key, then press the Enter key to save your work to the disk.
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Y ou can now return to the Main screen by pressing the Esc. key.
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Tones:

Y ou now need to enter the Tone frequency and timing information for the decoder. These
numbers will be used to compare against the received tones to search for a match.

To enter the Tone decoder screen.

Select the Signals option on the main screen and press Enter.
Select the Tones option on the main screen and press Enter.

Select the Decode option on the main screen and press Enter.

The cursor will start at the “ Tone A Frequency” field.

Enter the‘A’ frequency of 330.5 and pressthe arrow right key.
The cursor will now be at the“Tone A Timing” field.

Enter the value of .7,

The .7 seconds isthe 1 second first tone time minus .3 seconds. This difference allows for
variationsin encoder timing, keyup delay, etc.

Continue entering the ‘B’ frequency of 410.0, with atime of 2.7 seconds.

The screen cursor should now be on the Message column. Pressing the Enter key will
open a selection window which will display all of the messages that have been entered.

Use the arrow keys to highlight the message “ Output islatched on” and press
Enter

The selection window will disappear and “Output islatc” will appear in the message
column. Due to space constraints, only the first fourteen characters of amessage are

displayed.

Use the arrow keys to move to the Actions column, press the Enter key.

A selection window with the Action Names will appear.
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Select “Latch On” and press the Enter key.
The Action column will display “Latch On”.

Using the arrow keys, move to the next line and enter the data for the next
group of tones, messages, and actions.

“A” Frequency: 635.0

“A” Minimum Time: .7

“B” Fregquency: 2810.0

“B” Minimum Time: 2.7

Message: “Output Off”
Action Name: Latch Off

Y our screen should now ook like the example below.

Pressthe F2 key, then press the Enter key to save your work to the disk.

Y ou have completed the data entry for your job. It is now timeto link the data and send it
to the CSP.
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Return to the Main screen by pressing the Esc. key.
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Link

With all of the information entered into the Easytone program, it is now time for Easytone
to gather the data and send it to the CSP.

With no power applied to the CSP, attach the RS-232C “ Serial Cable” between your
computer seriad communications port number one, and the CSP backplane. Note: if serial
port one on your computer is already in use, then attach the cable to serial port number
two. Then go to the Main Menu and select the Options/System menu. Switch to serial
port 2, and return back to the link screen and continue.

The CSPusesa9 pin “AT” type connector. If your computer uses a 25 pin type of
connector you will need to use an adapter that changes from the 25 pinto the 9 pin
standard.

Apply power to the CSP.
To enter the Link screen.

Select the Link option on the Main screen and press Enter.

The Send option will be highlighted. This command will link the file, store the linked
information to the disk, and then send the compiled data to the CSP where it will be
stored in the CSP’s memory.

While the Send option is highlighted, press Enter to start the link process.

As Easytone links the data, the screen will keep you advised of the progress.

Additionally, while the CSP is receiving data, you will notice that the LED is blinking as
the datais being received.

After the all of theinformation is sent to the CSP, the link screen clears and returns to
normal.
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Y our screen should look something like the example below.

r T E—
Link and transmit the data to a CSP

Y ou may now turn the power off to the CSP, and remove the programming cable.

The CSP now contains the information you supplied. Y ou should now verify its operation
by sending it the tones and checking its outputs. When you are satisfied of its operation, it
isready to begin work.

A CSP can be reprogrammed at any time. Y ou simply enter the information into the
respective screens and perform another Link-Send.

New information will overwrite the old information in the CSP.

Ideas

This may be the end of the tutorial, but it is only the beginning of your introduction to the
power of the CSP. With Easytone, you can quickly come up with solutions to Tone and
DTMF signaling problems that have been impossible to address before.

To get your imagination going, here are afew programming tidbits. Try designing ...

1) A decoder for a Fire Department that automatically opens the correct fire doors,
depending upon which paging signal it decodes.

2) A two-tone decoder that, for security reasons, will only activate when the tones are
received twice within athirty second period.

3) A site alarm that monitors the inputs, and sends a DTMF code when an alarm
condition occurs. With the memory capability, the CSP can easily count how may times
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the alarm has been tripped, and can refrain from transmitting additional alarm signals
within atime period to avoid tying up the channel.

4) An advanced remote channel switching device. The CSP can go through several steps
to switch transmitters, antennas, power sources, etc., with only one signal.

5) Siren system decoder. With all of the timers and intelligence on board. The CSP can
the signal decoding, and also any motor cycling action that is needed.

6) Dual system decoder. Since the CSP monitors both DTMF and Tone signals at the
sametime. A system can be controlled from two different activation points, with different
encoders. The CSP makes any differencestotally transparent to the equipment.

7) The CSP has very high noise immunity. Decoders that suffer from interference from
background noise or open microphones can be replaced by the CSP with excellent
results.

8) Rolling Code Security. The digital nature of the CSP allows codes to be changed with
every action. Both for Encoding and Decoding. This ability is not limited to DTMF. You
can actually program the CSP to change the two-tone signd with every action.

9) Simple to Complex encoders can be programmed with ease. The on-board LCD driver
gives you the ability to prompt the operator through a menu selection if necessary.

10) Double press encoder. Using the on-board timers, you can require that the operator
press an activation button twice within, for example, 30 seconds before the signal is sent.
This avoids accidental activation, but still only requires one finger to operate the encoder.

11) A very low cost SCADA system. Using CSP's at both the main control point, and
field units. Information can be gathered and control signalsissued with minimum effort.
The serial communications port can be attached to a printer to log any action or activity.

12) ANI status display. Since the CSP can decode most formats, it can provide an
enhanced ANI status display, including maps.

These are just afew of the many, many applications that are now possible due to the
power of the CSP.

Copyright 1995 - 2001, Genave / NRC, Inc. 19 v1.3



Easytone: The easy way to encode and decode tone signals Overview

Program Overview:

Easytone isamenu driven program. It isdivided into areas for signal decoding, signa
encoding, messages, input actions, output actions, etc.

A choice is made by highlighting a selection with the right/left arrow keys, then pressing
the Enter key.

If you have amouse, you can use to move the cursor to an area then press the left mouse
button.

To exit an area, press the Esc. key, or use the right mouse button to exit.

NONAME . CSP Communications Signal Processor 14:01:20
File Signals Messages Actions Inputs Link Options eXit
Project files - Open, Save, Delete, Print, ...

Information Window
Easytone (tn)

The easy way to encode and decode signals
with the Communications Signal Processor

Copyright 1995, GenaverNRC, Inc.
1120 2Z20th Street West
Farmington, MN 55024 US3A

‘Help:

Easytone hasabuilt in “Help” file that will display context sensitive help anytime you
press the F1 function key on your computer keyboard.

‘ Save:

To alow you to save your file quickly, F2 function key on your keyboard has been
reserved for this purpose.

Any timethe F2 key is pressed, the file that you are working upon will be updated with
any changes you have made. (Please see Save: -F2 on page 21 for additional information).
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Files:

When the Easytone program isfirst started, it will either load the last file that you were
working on, or it will load the NONAME.CSP workfile. The Noname.csp workfileisa
default name and should not be used to save information.

The name of the workfile will be displayed in the upper left section of the screen.

Open Save Lock sAve as Close HReset Delete Print sYstem eXit

F:NET

Ok
File Description
Cancel

Open:

This selection will display alist of files that have already been developed and saved.
All of thesefileswill have a.CSP extension.

To select afile, use the up/down arrow keys to highlight the name of the file you want to
open, then press Enter. The OK button will be highlighted. Press Enter again and the file
will load.

When the file isloaded, its name will be shown in the upper left section of the screen.

Save: -F2

This updates the file information on the disk. The changes that you make to thefile are
stored in memory until you save the information to the disk. If you make changes but do
not save them to disk, then these changes will be lost when you exit the program, or if
you |lose computer power.
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When you save afile to the disk, you will be asked to verify the save command before the
old dataon the disk is overwritten with the new data.

Lock

Easytone provides the ability to “Lock” afile. Thisis used to prevent easily overwriting a
project file that you want to preserve as atemplate for future projects.

When you have finished entering the Action, Message and all other information for the
project. Y ou select the “Lock” item and press enter. The notation “Locked” appear on the
screen to remind you that the file is locked.

When you attempt to save datato a“Locked” file, Easytone prompts you with the same
screen used in “Save As...”. Thus you are required to save the new information or any
changes to the locked file using a new filename.

To unlock afile, usethe“Lock” menu item again and the file will unlock and allow you to
make changes as before.

Save As:

This command will save the workfile datain the memory under anew name. Y ou enter
the new file name, and the computer will supply the .CSP suffix.

The computer will check to seeif afile with that name already exists. If it does exist, the
program will ask for verification of the command before it overwrites the old data with the
new information.

The*“File Description” areaisfor your use to enter detailed information about the purpose
of thefile, any special notes, or installation instructions. Thisinformation is aso printed
when you use the Print command from the menu list.

Close

When you are done editing afile, you can Closeit using this command. When you
“Close” afile, Easytone returnsto the default “Nofile.csp” as the filename.

Y ou should make sure that you save your work prior to closing any file.

It is not necessary to close afile when you are done with it, however if you perfer to have
Easytone start with “Nofile.csp” it will be necessary to close files when you are done with
them.
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Reset:

Use this command to clear out al the data that may be in memory and zero out all
frequencies.

New clears out the information in memory only. You will need to Save to disk after the
New command, if you want to clear the information on the hard disk.

Once you use the New command and Save to disk, all information that may have been
stored under the filename is erased and cannot be restored.

Delete:

To erase afile on the disk that you no longer need, use the pick file menu, select the
filename, then press the Enter key two times. The file will be erased.

Besides erasing the .CSP file, the Delete command will also search out and erase files with
the same filename but also have the .PRN, .MAP, and .LNK filename extensions.

Print

Y ou may print the contents of the working file at any time. All of the information
contained in the Tone, DTMF, Inputs, Action, Message and Options screens will be
printed.

Printing does not alter any information that you may have entered. It simply sends the
datato your printer or afile so you can examine it further, fax it, give it to a another
person, or store it away for archival purposes.

To print the information, select the print menu option and press enter.

Y ou are now presented with a smaller window that prompts you to select where you want
the information sent to. There are three options.

Printer number 1 - (LPT1)
Printer number 2 - (LPT2)

Fle

Most computers come equipped with LPT1 as part of their standard configuration. So this
isthefirst selection highlighted.
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If your computer has the provision for a second line printer, thisis usually attached as
LPT2. Not many computers have this extra option.

Y our third choice isto print the information directly to afile on your disk. Thisis used
when you do not have a printer hooked to your computer, or if you intend to transmit the
information via modem, digital fax, etc. whereit is easier to perform when the dataiis
already stored in electronic form.

When using the File option, anew fileis created on the disk where the program resides.
The name of the print file is the same name as your work file, except the .CSP is changed
to .PRN to denote a print file.

If, for example, your work file was called “SIRENS.CSP”, the print file would be named
“SIRENS.PRN".

If aprint file has previously been created, it will be overwritten with the new information.

A print file contains the information in ASCII format. Thisisthe most basic text structure,
and allows you to use most any word processor to view, edit or send the resulting file.

Y ou can also print thefile at alater time by using DOS commands. After exiting the
Easytone program, make sure you are in the same directory asthefile.

Y ou now enter

TYPE <filename.prn>>LPT1

The <filename.prn> is the name of the print file. Using the above example you would
have entered TY PE SIRENS.PRN > LPT1. Thiswould have sent thefile directly to your
printer attached to printer port number 1 (LPT1).

Next select where you want the information sent to. Using the arrow keys, highlight your
selection and press the Enter key.
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Y ou are now prompted to make sure the printer isready to go (if you are using the
printer). When you are ready, press the Enter key. If you want to cancel the print
command, press Esc.

System:

Easytone provides this command to allow you to temporarily jump out to the DOS
system, in case you need to look up afile, change date, change time, etc.

Do not run large fileswhen you are in the DOS shell, or memory problems may occur.

To exit the DOS shell and return to Easytone, type Exit at the DOS prompt.

Exit:

This command will return you to the main menu.
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Signals:

The signals menu item is used to enter information about encoding and decoding. There
are severd different formats available.

Tones:

Single and two-tone codes can be decoded and encoded with this command.

Decode:

Y ou are presented with a screen that allows you to enter up to ten tone groups, using
either single tone or two-tone formats

SIRENS .CSP Communications Signal Processor 14:01:20
Tones DTHF 56 FSKE Morse eXit
Decode Encode eXit
Tone Decoder
I Tone A | I Tone B |
Freq. Time Freq. Time Message Action
Hz sec Hz SEC
1 1360.0 FEniy 1470.0 1.7 vfittack fActivat wAttack
Z 1360.0 2 1587.0 1.7 viilert Activate wAlert
3 1360.0 2T 1851.0 1.7 ¥Cancel Activat vCancel
4 0.0 0.0 0.0 0.0 ¥None ¥None
5 0.0 0.0 0.0 0.0 »None rHone
(i} 0.0 0.0 0.0 0.0 ¥None vNone
? 0.0 0.0 0.0 0.0 »None vNone
8 0.0 0.0 0.0 0.0 vNone vNone
9 0.0 0.0 0.0 0.0 rNone rNone
10 0.0 0.0 0.0 0.0 ¥None ¥None
| Ok B Help |

Fl1-Help FZ-5Save

‘ToneA Frequency:

Thisisthe frequency, in Hertz, of the first tone. Frequencies can range from 200 Hz to
5000 Hz.

‘ToneA Time:

The minimum time that Tone A must be present in order to be considered valid. In most
instances you will want to use the minimum format time, minus .3 seconds. If, for
example, the format specifiesthat the A timeistwo seconds long, you first subtract .3
seconds from the two seconds and enter the result of 1.7 seconds as the time.

The reason for subtracting .3 secondsisto allow for timing variances from encoders,
keyup delay, etc.
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Tone B Frequency:

Thisisthe frequency, in Hertz, of the second tone. Frequencies can range from 200 Hz to
5000 Hz.

In the event that you want to program only asingle tone, enter 9999 for the second tone.
The CSP treatsthisas a‘Wildcard’ number and allows any, or no tone to be considered
valid. Thus only the first tone must meet the specifications that are entered.

ToneB Time:

Thisisthe minimum time that Tone B must be present in order to be considered valid. In
most instances you will want to use the minimum format time, minus .3 seconds. If, for
example, the format specifies that the B time is two seconds long, you subtract .3 seconds
from the two seconds and use the result of 1.7 seconds to enter asthe time.

The reason for subtracting .3 secondsisto allow for timing variances from encoders,
keyup delay, etc.

If you are programming only a single tone for the group, enter 0 as the minimum time.
The zero for the minimum time coupled with the 9999 for the B Frequency, allows the
CSP to concentrate on only the first tone.

Message:

Upon a successful decode of the tones and timing for the tone group, the CSP will write a
message to the LCD screen and/or the serial output.

Y ou can enter up to 30 messages in the Messages screen that you access from the main
menu. In this Tone/Decode screen you can select one of the 30 messages to be displayed
when the tones are decoded.

To select amessage, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol.
When you have selected the one you want to work with, press the Enter key.

A list of selections will appear. The current selection is highlighted. Use the up and down
arrows to select which message you want to appear. When you have your choice
highlighted, press the Enter key to transfer your selection to the Messages field. Dueto
space congtraints, only thefirst 10 characters of the message will be displayed. However,
at link time the entire message will be linked to the tone group.

If you do not want to send a message, you may select ‘None’ on the very first line of the
list. The word None will not be displayed as a message. It merely advises both you and
the compiler that no message will be linked.
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Action:

Upon a successful decode of the tones and timing for the tone group, the CSP will
perform a predetermined action of your choice.

Y ou can enter up to 60 actions in the Actions screen that you access from the main menu.
In this Tone/Decode screen you can select one of the 60 messages to be displayed when
the tones are decoded.

To select an action, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol.
When you have selected the one you want to work with, press the Enter key.

A list of selectionswill appear. The current selection is highlighted. Use the up and down
arrows to select which Action you want to invoke. When you have your choice
highlighted, press the Enter key to transfer your selection to the Action field. The name of
the Action will be displayed. However, at link time the entire action will be linked to the
tone group.

If you do not want to invoke an action, you may select ‘None’ on the very first line of the
list. The word None is not an Action name, it merely advises both you and the compiler
that no action will be run.
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Encode:

Y ou are presented with a screen that allows you to enter up to ten tone groups, using
either single tones or two-tone formats. These tones are considered an “ Action’, as such
they are treated like any other action and can be sent when an input goes active, atone or
DTMF signal is decoded, or when invoked by another action as part of the normal CSP
routine.

When aTone Encode isinvoked, there is afive step process that takes place.

1) Pre-Message: Send a message to the screen.

2) Pre-Action:  Perform an action, such akeying up atransmitter.

3) Encode Tones.Generatethe‘A’ and ‘B’ tones.

4) Post-Message: Clear the screen and send another message.

5) Post-Action: Perform another action, such as un-keying a transmitter.
SIRENS.CSP Conmunications Signal Processor 14:01:20

Tones DTHF 56 F3K Horse eXit
eXit

Decode Encode

Tone Encoder
Pre- Pre- r—Tome A—— —Tone B——  Post Post-
Message fiction Freq. Tine Freq. Time Message fiction
Hz SEC Hz SEC
1 iTaging H ¥Tx 1 On 410.5 1.0 349.0 3.0 vComplete ¥Ix 1 Off
Z vMeisvill ¥Tx 1 On 330.5 6.0 0.0 0.0 vComplete ¥Ix 1 Off
3 wNone ¥None 0.0 0.0 0.0 0.0 rMNone ¥MNone
4 wyNone ¥None 0.0 0.0 0.0 0.0 rMone ¥MNone
5 vNone ¥None 0.0 0.0 0.0 0.9  ¥MNone rNone
6 vNone vHone 0.0 0.0 9.0 0.9  vHone rHone
? ¥None ¥None 0.0 0.0 0.0 0.0 rMNone vNone
8 wNone ¥None 0.0 0.0 0.0 0.0 rNone vMNone
9 wNone ¥None 0.0 0.0 0.0 0.0 rMNone ¥MNone
10 ¥None ¥None 0.0 0.0 0.0 0.0 rMone ¥MNone
|0k B Help |

Pre-Message:

The CSP will write amessage to the LCD screen and/or the serial outpuit.

Y ou are able to enter up to 30 messages in the Messages screen that is accessed from the
main menu. In the Tone/Decode screen you can select one of the 30 messages to be
displayed when the tones are decoded.

To select amessage, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol
on one of the ten tone lines. When you have selected the one you want to work with, you
press the Enter key.

A list of selections will appear. The current selection is highlighted. Y ou can use the up
and down arrows to select which message you want to display. When you have your
choice highlighted, press the Enter key to transfer your selection to the Messages field.
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Due to space constraints, only the first 10 characters of the message will be displayed.
However, at link time the entire message will be linked to the tone group.

If you do not want to send a message, you may select ‘None’ on the very first line of the
list. The word None will not be displayed as a message. It merely advises both you and
the compiler that no message will be linked.

Pre-Action:

The CSP will perform a predetermined action prior to generating tones.

Y ou are able to enter up to 60 actions in the Actions screen that is accessed from the main
menu. In this Tone/Decode screen you can select one of the 60 messages to be displayed
when the tones are decoded.

To select an action, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol
on one of the ten tone lines. When you have selected the one you want to work with, you
press the Enter key.

A list of selectionswill appear. The current selection is highlighted. Y ou can use the up
and down arrows to select the Action you want to invoke. When you have your choice
highlighted, press the Enter key to transfer your selection to the Action field. The name of
the Action will be displayed. However, at link time the entire action will be linked to the
tone group.

If you do not want to invoke an action, you may select ‘None’ on the very first line of the
list. The word None is not an Action name, it merely advises both you and the compiler
that no action will be run.

‘ToneA Frequency:

Thisisthe frequency, in Hertz, of the first tone. Frequencies can range from 200 Hz to
5000 Hz.

‘ToneA Time:

The time, in seconds, that Tone A will be generated.

‘Tone B Frequency:

Thisisthe frequency, in Hertz, of the second tone. Frequencies can range from 200 Hz to
5000 Hz.

In the event that you want to generate only a single tone, enter O for the tone B frequency.
The CSP will then generate the A tone only.
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ToneB Time:

Thetime, in seconds, that Tone B will be generated.

If you are programming only a single tone for the group, enter 0 as the minimum time for
the B tone. The zero for the minimum time coupled with the O for the B Frequency,
allows the CSP to generate only the A tone.

Post Message:

The CSPwill erase the LCD and then write a message to the screen. The method of
selecting the message is the same as the Pre-Message described above.

If you do not want to send a message, you may select ‘None’ on the very first line of the
list. The word None will not be displayed as a message. It merely advises both you and
the compiler that no message will be linked.

Post Action:

The CSP will generate another Action if requested. The method of selecting the Actionis
the same as the Pre-Action described above.

If you do not want to invoke an action, you may select ‘None’ on the very first line of the
list. The word None is not an Action name, it merely advises both you and the compiler
that no action will be run.
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DTMF:

DTMF (Dua Tone Multiple Frequencies) codes can be decoded and encoded with this
command.

Decode;

Y ou are presented with a screen that allows you to enter up to ten DTMF memory codes
that the CSP will attempt match with codes received. When the DTMF code received
matches one in the CSP's memory, the reset of the group consisting of the Message and
Action is performed by the CSP.

Tones DINF . 56
Decode Encode

ThisDTMF code will be compared with the DTMF codes received.

The code can be up to 36 charactersin length, and can consist of the standard characters 0
to 9, aswell asthe characters*, #, A, B, C, and D.

Sample code
12539
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If you used the above example, when the code 12539 was received by the CSP, it would
search through the DTMF codes and find a match with 12539. With this valid match, the
CSP would run the Message and Action you had specified to operate with that code.

Sample code
9361A0571C84#1*028B28741032917492BA2

Asthe above code demonstrates, Easytone can enter DTMF code can be up to 36
characterslong.

Variable Codes

Since the CSP uses GOS as its operating system, it has the ability to search for codesin
ways that were never before possible. Y ou can search for codes that can change
depending upon the status of outputs, inputs, on-board switch settings, variables, etc. It s,
without a doubt, one of the most powerful decoding systems available.

Y ou are no longer limited only to static DTMF codes such as 127431. By using the
“variableinserter” you can alter the DTMF memory code that you are attempting to
match.

A variable inserter is designated by the left and right brackets|[ ]. Place the variable
information between the brackets. After the CSP hasreceived aDTMF code and is
searching its DTMF memory for avalid match, it uses the information inside the variable
inserter as a basis for amatch.

The variable inserter can contain information such as the position of the on-board switch
provided on the CSP-105 mode.

Example

87[PS]54
In this example, the variable inserter substitutes the switch setting. If, for example, the
switch was set to 6, then the DTMF code 87654 would be valid and the Message and
Action for that code would be run. Using the switch in this method is perfect when you
have many unitsin the field, and want to give them their own codes by simply moving
the on-board switch.

The variable inserter can al'so work with the inputs or outputs, on afull port, upper nibble,
lower nibble, or an individual basis.

Example

419[PC][PB]71
Examining the above code, you can see that the variable inserter can be used more than
once on the same code. In the above example, it looks for a match at position 4 by using
the value of the input port, upper nibble. Next, in position 5 it substitutes the value of the
input port, lower nibble.
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Wildcards

There may be situations where you want to allow any DTMF character to bevalidina
code position. For thisyou will still use the variable inserter, but you will use the X
character. In this context the X represents any DTMF character and is called a Wildcard
character.

Sample Code

654[X]19

In the above example, any DTMF digit or character would satisfy the X in the variable
inserter. Codes such as 654319, 654519, 654712, etc. would all be valid codes.

It is permissible to have multiple wildcards in the same DTMF memory code.

Sample code
65[X][X]19[X]
The above example shows the ability to have multiple wildcards in the same DTMF

memory code. Using this example DTMF codes like 6592196, 6565190, 6580198, etc. are
al valid codes and all would run the Messages and Actions for that code.

Non-Matched DTMF Codes

In the event that the DTMF code was unable to find a match in the DTMF memory. The
CSP has the ability to run aspecial Action for working with the DTMF codes that did not
have a match.

To use the Non-match ability, use the special Action name “Non-match” for the Action
code you want to invoke anytime a DTMF code match cannot be made. If, for example,
you want to make Action 42 the Non-matched DTMF Action, go to the Action screen,
place the blinking cursor in the Action Name field of memory slot 42, and type “Non-
Match”. Then any time a DTMF code failsto find amatch, Action 42 will be run.

The non-matched Action can perform anything a standard Action can, but is especially
useful for logging non-matched codes, keeping track of the length of DTMF codes that
are on-the-air, or how often particular code groups or characters are sent.

If the CSP can not locate the Action number that you have entered for the non-matched
Action, it jJumps over the request and continues as normal.

In the CSP-105 the maximum value for the non-matched Action number is 255. Any
number higher will produce unpredictable results.
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Message:

Upon a successful DTMF decode of the code group, the CSP can write a message to the
L CD screen and/or the serial output.

Y ou can enter up to 30 messages in the Messages screen that is accessed from the main
menu. In this DTMF/Decode screen you can select one of the 30 messages to be
displayed when the tones are decoded.

To select amessage, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol,
When you have selected the message you want to work with, press the Enter key.

A list of selections will appear. The current selection is highlighted. Y ou can use the up
and down arrows to select which message you want to display. Once you have your
choice highlighted, press the Enter key to transfer your selection to the Messages field.
Due to space constraints, only the first 10 characters of the message will be displayed.
However, at link time the entire message will be linked to the tone group.

If you do not want to send a message, you may select ‘None’ on the very first line of the
list. The word None will not be displayed as a message. It merely advises both you and
the compiler that no message will be linked.

Action:

Upon a successful DTMF code match, the CSP will perform a predetermined action.

From the Main menu, you can access the Actions screen and enter up to 60 Actions. In
this DTMF/Decode screen you can select one of the 60 messagesto be displayed when
the tones are decoded.

To select an action, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol.
When you have selected the one you want to work with, press the Enter key.

A list of selectionswill appear. The current selection is highlighted. Use the up and down
arrows to select which Action you want to invoke then press the Enter key to transfer
your selection to the Action field. The name of the Action will be displayed. However, at
link time the entire action will be linked to the tone group.

If you do not want to invoke an action, you may select ‘None’ on the very first line of the
list. The word None is not an Action name, it merely advises both you and the compiler
that no action will be run.
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Encode:

Y ou are presented with a screen that allows you to enter up to ten DTMF code groups.
These codes are considered an * Action’, as such they are treated like any other action and
can be sent when an input goes active, atone or DTMF signal is decoded or when
invoked by another action as part of the normal CSP routine.

When aDTMF Encode isinvoked, there is afive step process that occursin order.

1) Pre-Message: Send a message to the screen.

2) Pre-Action:  Perform an action, such akeying up atransmitter.

3) DTMF Code: Generate the DTMF code.

4) Post-Message:Clear the screen and send another message.

5) Post-Action: Perform another action, such as un-keying a transmitter.

SIRENS.CSP Communications Signal Processor 14:01:20
Tones DTMF 56 FSK Morse eXit
Decode Encode eXit
DTHF Encoder
Pre- Pre- Post Post-
Message fiction r——— DINF Code ——— 1 HMessage Action
1 vAttack C »Tx 1 On wi157##1 vAttack Ac vTx 1 Off
2 vAalert Co »Ix 1 On w157#82 vilert Act ¥Tx 1 Off
3 vCancel A ¥Tx 1 On w1574#4 ¥Cancel Ac iTx 1 Off
4 vNone ¥None ¥ vNone vNone
5 wNone vNone v vNone vNone
6 wNone wNone v vNone vNone
7 vNone rNone ¥ rNone vNone
8 wNone ¥None ¥ rNone ¥None
9 wNone ¥None ¥ vNone ¥None
10 ¥None vNone v vNone vNone
| Ok B Help |

Fil-Help FZ-Save

Pre-Message:

The CSP will write amessage to the LCD screen and/or the serial output.

Y ou enter up to 30 messages in the M essages screen that is accessed from the main menu.
In this Tone/Decode screen you can select one of the 30 messages to be displayed when
the tones are decoded.

To select amessage, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol.
When you have selected the one you want to work with, you press the Enter key.
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A list of selections will appear. The current selection is highlighted. Use the up and down
arrows to select the message you want to display, then press the Enter key to transfer
your selection to the Messages field. Due to space constraints, only the first 10 characters
of the message will be displayed. However, at link time the entire message will be linked
to the tone group.

If you do not want to send a message, you may select ‘None' on the very first line of the
list. The word None will not be displayed as a message. It merely advises both you and
the compiler that no message will be linked.

Pre-Action:

The CSP will perform a predetermined action before generating DTMF codes.

Y ou are able to enter up to 60 actions in the Actions screen that you access from the main
menu. In this Tone/Decode screen you can select one of the 60 messages to be displayed
when the tones are decoded.

To select an action, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol.
When you have selected the one you want to work with, you press the Enter key.

A list of selectionswill appear. The current selection is highlighted. Use the up and down
arrows to select which action you want to invoke, then press the Enter key to transfer
your selection to the Action field. The name of the Action will be displayed. However, at
link time the entire action will be linked to the tone group.

If you do not want to invoke an action, you may select ‘None’ on the very first line of the
list. The word None is not an Action name, it merely advises both you and the compiler
that no action will be run.

DTMF Code:

Thisisthe DTMF code that the CSP will generate.

The code can be up to 36 charactersin length, and can consist of the standard characters 0
to 9, aswell asthe characters*, #, A, B, C, and D.

Sample code
36195

If you used the above example, the code 36195 would be generated by the CSP.

Sample code
1598B#87407A45CD59861010#525*BD372C1

Copyright 1995 - 2001, Genave / NRC, Inc. 37 v1.3



Easytone The easy way to encode and decode tone signaling. DTMF - Encode

As the above code demonstrates, your code can be up to 36 characters long.

Variable Codes

Since the CSP uses GOS as its operating system, it has the ability to send codes that
contain variable information such as the status of outputs, inputs, on-board switch
settings, variables, etc.

Y ou are no longer limited only to a static DTMF code such as 127431. By using the
“variable inserter” you can change the DTMF code that is generated.

A variable inserter is designated by the left and right brackets| ].

Place the variable information between the brackets. Asthe DTMF codeisbeing
generated, it uses the information inside the brackets to retrieve information from the CSP
and use the return value in the DTMF code.

The variable inserter can contain information such as the position of the on-board switch
provided on the CSP-105 mode.

Example
91[PS]3
In this example the CSP will come across the variable inserter that substitutes the on

board switch setting. If, for example, the switch was set to 6, then the DTMF code 9163
would be generated.

Using the switch in this method is useful when you have many unitsin the field, and want
to assign each unit its own code by moving the on-board switch.

The variable inserter can al'so work with the inputs or outputs, on afull port, upper nibble,
lower nibble, or an individual basis.

Example

19[PA]75
Examining the above code, you see that the variable inserter can be used to transmit the
current status of the full input port.

In the above example, the value of the input port is placed starting at position number 3 of
the DTMF code.

If, for example, input number 2 was active. The CSP would generate the DTMF code
19275.

Post Message:

The CSP will erase the LCD and then write a message to the screen. The method of
selecting the message is the same as the Pre-Message described above.
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If you do not want to send a message, you may select ‘None’ on the very first line of the
list. The word None will not be displayed as a message. It merely advises both you and
the compiler that no message will be linked.

Post Action:

The CSP will generate another Action if requested. The method of selecting the Actionis
the same as the Pre-Action described above.

If you do not want to invoke an action, you may select ‘None’ on the very first line of the
list. The word None is not an Action name, it merely advises both you and the compiler
that no action will be run.
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Messages:

Y ou can store up to 30 messages in memory, each message may be up to 60 charactersin
length. These messages are sent to the LCD screen and/or the Serial Communications
Port as needed to fulfill decode, encode, and input groups.

Enter the messages by using the M essages sel ection from the Main menu.

SIRENS .CSP Communications Signal Processor 14:01:20
Signals Messages Actions Inputs Link Options eXit
Edit Messages
Msg.
# i i i i i
1 Attack Signal has been detected.
2 Sheriff’s Office has Activated Tornado Alert!?
3 nAll Sirens Canceled
4  Press switch 1 again, within 10 seconds to activate sirens.
5 Meisville Fire Department, All Call Fire.
6 Transmitter has been tested, system is operational.
? Transmitter failed test, awtomatically switching to backup.
8 Touwer Light Alarm.
9 nAll sirens have acknowledged signal, all units are sounding.
10 Activating all pagers, press switch within 3 seconds to abort.
LCD Screen Width
| Page Up | (x) 16 Columns
| 0k | | Help | () 20 Columns
( ) 40 Columns

Fl-Help FZ-5Save

Initially you will see space for 10 messages. By pressing the Page Down key on your
keyboard, you will see the next twenty messages, in groups of ten on the screen at atime.

The messages are entered in preparation for being used. The only time amessage is pulled
from the group and used in the CSP, iswhen it is specifically called by an encode,
decode, input, etc. in the form of a Pre-Message, Post Message, or standard M essage.

Thus, you may have possibly fifteen messages, but only use five of them for a particular
application that you are making.

To enter anew message or to change an existing message, place the cursor on the line you
want to work on, and begin typing the information.

The standard keyboard arrow keys, backspace, end and home keys allow you to edit the
message to suit your needs.

By toggling between the insert and the overwrite cursor using the ‘Insert’ key on the
keyboard, you can easily insert new text or spaces between existing words or |etters.
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Screen Markers

Y ou may notice periodic ‘| symbols on the top of the screen. These markersindicate the
new line position for various size LCD screens.

The default sizeis a 16 character wide screen. Each marker is the start of anew line where
the LCD driver will move the cursor to anew line.

There are three screen sizes standard with Easytone, 16, 20 and 40 columns wide. By
using the selection fields in the lower right corner of the screen, you can select a new
screen size. If you change sizes, you must page up or down, then back to the original page
before the marker changes take effect.

Markers exist for your convince to help you align messages for maximum readability and
impact. They do not affect the program in any way.
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Actions:

Actions are amethod of commanding the CSP to perform some type of changeinits
outputs, internal memories, encoding tones, or any other operations available with the
GOS programming language.

Y ou can store 60 Actionsin memory, from memory slot 40 to slot 99.

SIRENS.CSP Conmunications Signal Processor 14:01:20
File Signals Messages fActions Inputs Link Options eXit

User Defined Actions

Memory

Nane fiction Program Code 5lot
Attack R1=1:H1000:R1=0; 40
Alert R2=1:H1000:R2=0; 41
Fire R3=1:H1000:R3=0: 42
Cancel R4=1:H1000:R4=0: 43
Flash #6 0Q1,180,1,1,”R6=1","R6=0",’R6=0": 44
flarn #5 02,600,2,1,"R5’,’R5", R5=0"; 45
Tx 1 On  R?=1: 416
Tx 1 Off R?=0; 4?7
48
START-UFP nA33:RK8=1:5 Relay #8 is engaged on startup.: 49

| Page Up [N Edit Nane |
[0k _J Help |

Fi-Help FZ-Save F3-Mame F4-Code F5-Clear Line F10-Ref.

A memory ‘dot’ isanumber that Easytone uses when it links the working file you are
using. The linker uses the slot number to advise other sections of the Easytone file where
the Action can be found. A memory slot can also be called afunction number, for those
familiar with the GOS language.

The Slot number is displayed for reference when including it in another Action code
during ajump (for advanced programming only).

Using Actions, you have a central location for al of the ‘low level’ instructions to be
performed upon command.

Name:

Since many actions may look cryptic upon first glance, it is useful to assign a short name
that is descriptive of the work that the action will perform.

“Open#1”, “Rlyl1 Off”, “Key #6”, etc. would be an example of names that could be used.
Names can consist of numbers, letters and characters.
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To change aname or enter a new name, first place the cursor in the name field by pressing
function key F3. The cursor will stay on the same line asin the Action column, but it will
now move over to the Name column.

Now enter the new information for the name.

While in the name column, use the up and down arrowsto select anew Nameline. The
page up and page down keys will show the rest of the 60 Action Program Codes while
leaving the cursor in the Name column.

Start-up

Start-up isaspecia Action Name. It is used to denote the Action Code that will be run
when the CSP isfirst powered up or reset. The Start-up code is useful for displaying an
initial message or to set outputs or countersto initial defaults.

No-match

No-match isaspecia Action Name. After aDTMF code isreceived the CSP attemptsto
find amatch in the DTMF memory. If amatch is not found, the CSP can run the Action
Code that you prepared for the No-match. This Action Code can count signals, alert how
close aninvalid code wasto avalid code, etc.

Action Program Code:

The Action codeis agroup of statements that control the operation of the CSP when they
are invoked.

They are accessed by pop-up listsin the Signals menu, as well as the Inputs menu.

In the above menus, select the action you want to run when a signal is decoded, when an
input becomes active, or during an encode sequence.

The codeitself consists of standard GOS commands. These commands are very short
‘token’ based commands that are designed to use minimum memory but provide
maximum speed and versatility.

To change or enter anew Action Code, you must first place the cursor in the Action Code
field by pressing function key F4. The cursor will stay on the same line asin the Name
column, but will now move over to the Action Code column.

Y ou may now enter the new information for the Action Code.
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While in the Action Code column, use the up and down arrows to select anew Action
line. The page up and page down keys will show the rest of the 60 Action Program Codes
while leaving the cursor in the Action column.

An example of the codesisthe “R” command that is used to control the outputs.
There are eight outputs that can be controlled on an individual or group basis.
“R” followed by a number from 1 to 8 will control that individual output.

Sample Code
R1=1;
The above code would turn output number one on. “On” isthe state where the output is

active. In the case of the CSP-105, where active low logic isused, “On” means that the
output istaken to ground.

Sample code
R7=0;

Thiswill turn output number seven off, which will remove the reference to ground and
cut off any current flow that may have been present.

If output number seven had been off, then nothing would have happen.

The Action code can consist of up to 60 characters of commands.

Sample code
R6=1;R8=0;RB=5;H2000;RA=0;SDone;

The above exampleisagroup of statements that are strung together. If, for example, you
entered the statements into Action Code number 45, and Action code 45 isinvoked by
another part of the program, the following would occur.

Output number 6 would turn on, output number 8 would turn off, the lower nibble
(RB controls outputs 1, 2, 3 and 4 as agroup) would equal 5, which means that
outputs 1 and 4 would turn on. Next, the H2000 command would halt the

program for 2000 milli-seconds (2 seconds), after which all of the outputs would
be turned off by the full port command RA=0;

At theend of it all, the say command ‘S would display the word “Done” to the LCD
screen.
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Asyou will notice, the construction of an Action string is very important. There are afew
rules that must be adhered to for proper operation.
1) Individua statements must be separated by semi-colons*“;”.

2) There can be no spaces in any commands or instructions, except for the Say
command which may contain spaces as part of its normal text.

3) Theending character of an Action Code must be the semi-colon “;”.

As shown above, an Action Code can be quite versatile. For additional information on the
GOS language, please see the Commands section, or the book “GOS - Programmer s
Reference Guide”.

The Action Codes are entered in preparation for use. The only time an Action is pulled
from memory and used in the CSP, iswhen it is specifically called by an encode, decode,
input, etc. in the form of a Pre-Action, Post Action, or standard Action.

Thus you may have possibly twenty commonly used Action Codes, but only use eight of
them for an application that you are constructing.
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Inputs:

The CSP contains eight inputs that can be connected to external switches, sensors,
controls, etc.

These the inputs can be used in several ways.
1) Inputs can be examined by an Action code, with the results determining a course

of action.

2) Theinput values, individual, lower nibble, upper nibble, or full port, can be used
as part of aDTMF code.

3) Theinputs, onanindividual basis, can be used to activate a Message and Action
Code.

The “Inputs’ selection from the main menu deals with the third option shown above.

File "S.ignals Hessﬁges T Actions I.npu.t.s' = Link Options eXit

The CSP continually monitors the eight inputs to determine whether any of the inputs
“goes active’. The CSP uses “active low” logic, this means that when an input is pulled to
board/power ground, it is considered active.

When an input becomes active, the CSP checksto seeif you have programmed a
Message or Action to take place.

If aMessage or Action is specified, the CSP will run the combination each time that the
input goes low.
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A search is performed only when an input goes from alogic high (unconnected) to alogic
low (ground). No search is attempted when the input is released from the ground potential
and risesto alogic high.

Contact Bounce

When you use relays or switches to activate the inputs, a certain allowance is made to
compensate for the mechanical nature of these devices.

Anytime a switch or relay closes, the contacts on the device “bounce” dightly while they
settle. Since the CSP is a high speed processor, it could literally count each and every one
of the bounces as another input closure, even though the bounces are extremely fast.

To prevent this, and alow you to take advantage of general use switches and relays, GOS
has built-in debounce program. It waits up to 150 milli-seconds for the input to settle
down, after which time the input is considered active.

Message:

The CSP will write a message to the LCD screen and/or the serial output.

Y ou enter up to 30 messages in the Messages screen that is accessed from the main menu.
In this Tone/Decode screen you can select one of 30 messages to be displayed when the
tones are decoded.

To select amessage, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol.
When you have selected the one you want to work with, press the Enter key.

A list of selectionswill appear. The current selection is highlighted. Use the up and down
arrows to select which message you want to display. Once your choice is highlighted,
press the Enter key to transfer your selection to the Messages field. Due to space
constraints, only the first 10 characters of the message will be displayed. However, at link
time the entire message will be linked to the tone group.

If you do not want to send a message, you may select ‘None’ on the very first line of the
list. The word None will not be displayed as a message. It merely advises both you and
the compiler that no message will be linked.

Action:

The CSP will perform a predetermined action when an input is activated.

Y ou are able to enter up to 60 actionsin the Actions screen which is accessed from the
main menu. In this Tone/Decode screen you can select one of the 60 messagesto be
displayed when the inputs are active.
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To select an action, use the cursor arrow keys, or the mouse to highlight the ‘v’ symbol.
When you have selected the Action you want to work with, press the Enter key.

A list of selections called the “ Group Selection” will appear. The groups appear as
follows.

Action Action Codes.

Tone Tone Encode table.
DTMF DTMF Encodetable.
5/6 5/6 Code tables.

FSK Frequency Shift Keying table.

Morse Morse code table.

Select which Group you want to link into this action. Action codes are the actions that
you have aready entered through the Action screen.

File e Signals Hessﬁges . ﬁc:t ions t11puts Link Options eXit

The other Groups provide direct access to the Encode information for their respective
signd.
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If, for example, you want to send the tone signal number 1, that you had previously
entered, when input number 4 went active. Highlight “Tones’ with the arrow keys, then
press Enter. The screen will change to display the 10 tone encode lines. By again using the
arrow keys, highlighting the entry “ Tone->1" and pressing Enter, the information in the
Tone Encode screen, line number 4 would be linked into the Inputs screen.

SIRENS .CSP Communications Signal Frocessor 14:01:20
Signals Messages Actions Inputs Link Options eXit

Switch Input Action

) None Action

r

| Tone->2 vittack

-] Tone->3 vAlert

| Tone->4 ¥Cancel
Tone->5 @lone—>1
Tone->6 ¥DTHMF->2
Tone->7 ¥Tone->2
Tone->8 vNone
Tone->9 vNone
Tone->10

F1-Help FZ-Save

After you have linked the entire program, and sent the information to the CSP, Each time
input number 4 goes active, the messages, actions, and tones for tone signal number 1 will
be invoked and transmitted.

The Action code selection is the same as a tone selection. After you have selected Action
from the Group, a new screen is displayed with the Action code names and the current
selection highlighted. Use the up and down arrows to select which message you want to

displayed.
When your choiceis highlighted, press the Enter key to transfer your selection to the

Action field. The name of the Action will be displayed. At link time the entire action will
be available and linked to the tone group.

If you do not want to invoke an action, you may select ‘None’ on the very first line of the
list. The word None is not an Action name, it merely advises both you and the compiler
that no action will be run.

Copyright 1995 - 2001, Genave / NRC, Inc. 49 v1.3



Easytone The easy way to encode and decode tone signaling. Link

Link:

The Link menu contains various menu selections that deal with compiler action or with
communications to and from the CSP that you are connected to.

Link:

The Link command is used to compile all of the various menus and screens that you have
entered information and data into.

After the information is compiled, you are advised of the result of the Link. Easytone will
report any errors it found during the link.

Easytone software program

.CSP file

Tone Decode

Tone Encode

Dtmf Decode s“ Linker.

Compiles all of the
information into one

————»
7‘ cohesive group.

I |
I |
I |
| Dtmf Encode | ‘
I |
I |
I |

Inputs
Messages Results of Link,
_ “good”, “bad”, and
Actions errors located.

After the Link is completed, Easytone displays the amount of memory the Linked file will
occupy inthe CSPwhen itis*“Uploaded” (sent to the CSP).

Y ou must compare the amount of memory displayed to the memory size of the CSP
model you will be uploading to. The linked memory must be equal to or smaller than the
CSP’ s memory.

The CSP-105, for example, has 2K (2048) of program memory available for your
program. If your linked file exceeds this number, your program will not operate properly.

TheLink is often used as a quick check of program size and to locate errorsin your
program. Y ou can check these items prior to uploading the program to the CSP.
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Save:

The Save command is used to compile al of the various menus and screens that you have
entered information and data into. It performs the same as the Link, however it also
stores the Linked file to your computer disk at the end of the link.

After the information is compiled, it is stored to anew file. The name of thefileisthe
same as the work file. However, the ending “.CSP” suffix is changed to “.LNK” which
stands for “Linked file”.

The information contained in your main file, with the*.CSP” suffix, is not affected in any
way.

Easytone software program

.CSP file

Tone Decode

Tone Encode

Linker.
Compiles all of the
information into one
cohesive group.

Dtmf Decode

W4

I |
I |
I |
| Dtmf Encode |
I |
I |
I |

Inputs I
Messages .LNK
_ File Developed
Actions and stored to disk

After thelink is completed, Easytone displays the amount of memory the Linked file will
occupy inthe CSPwhen it is*“Uploaded” (sent to the CSP).

Y ou must compare the amount of memory displayed to the memory size of the CSP
model you will be uploading to. The linked memory must be equal to or smaller than the
CSP’ s memory.

The CSP-105, for example, has 2K (2048) of program memory available for your
program. If your linked file exceeds this number, your program will not operate properly.
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Send:

The Send menu option is an extension of the Link command described above.
The Send command, performs alink, creating or updating the “.LNK” file.
If the link is successful, the Send command uploads the link file to the CSP.

Easytone software program

Compile
Information CSP
LNK Communications >
Compiled file with the CSP I:I

After the entire program has been uploaded, Easytone terminates communications with
the CSP and returns to the Send screen.

While a Send isin progress, you may terminate the command by pressing the Esc. key.

Re-Send:

The Re-send option does not perform alink. Instead it opens an already linked file and
uploadsit to the CSP.

Easytone software program

.LNK |:|

. . Communications >
Compiled file < I:I

CSP

y

with the CSP

The Re-send is useful when you have aready linked afile and need to send it again such
aswhen you are programming several CSP's.
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It isalso useful to upload aLinked file that you have made changes to by using the View
option. If you used either the Save or Send options after manually making changes to the
linked file, those changes would be overwritten to the disk.

However, by using the Re-send option, no relink is performed, and the file is sent with
any manual changes that you have made.

View:

There are times that you may need to manually “tweak” alinked file. This option allows
you to manually edit alinked file by using either the Link or Send options.

Using View, open the file and make any necessary changes to the linked file.

A88;SActivate;

A88;R1=1;R3;
<—

LNK A88:TAL850;

Compiled file

1
_— o O 0O

After you have saved any changes, use the Re-send option to upload the new program.

The View option contains no safties and therefore should be used with caution. Any
changes you make to the linked file will be uploaded to the CSP, without any error
checking.

This option should be used only after you have read and understood the GOS Language
Manual.

Interactive:

Since the CSP can communicate in real-time with other computers, it isonly natural that
Easytone should give you access to this power.

The Interactive option opens atwo-way data communications path to the CSP, allowing
you to communicate directly with the GOS command processor through your computer.

Y ou can query, command, test, check, and generally control all aspects of the CSP.
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SIRENS.CSP Comnunications Signal Processor 14:01:20
Send Re—=end View Interactive

RX - Info. received from the CSF
Attack Button Pressed

The value in X2 is 412
Paging Fire Dept.

Fi-Help FZ-Save

Testing a program that you have uploaded is generally performed in the interactive mode.
This allows you to view responses from the CSP, override particular actions, and alter
memory contents and variables to check for program execution.

All GOS commands can be entered by the keyboard. As you type, the characters are
shown at the bottom of the screen. Y ou can use the Backspace key to make any changes.

When you press the Enter key, the string of commands at the bottom of the Interactive
screen are sent as one group that the CSP receives and works on like anormal Action
Code.

Due to memory limitations, a string cannot exceed sixty charactersin length.

Y ou can use the Alt-C key to clear the screen of the replies from the CSP in the event it
becomes cluttered. This clearing affects only your local computer screen and does not
erase any memory datain either your computer or the CSP.
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Options

Y ou may customize the way that Easytone operates and change default settings for the
communications port you wish to use on your computer, name of files, etc.

Thisis accomplished through the Options menus.

When you make changes to any of the Options, you will need to Save the file to retain the
data.

The Options that you enter are particular to that file. This means that you can have distinct
settings for different filenames. Options settings are stored with each file.

System Options

= Térjet Link.' .'. Sgsfeﬁ -

' Defaults for New Files

serial port to use:

Path and nane of file editor

Ok Help

Serial Port

When Easytone communicates with the CSP, it uses a serial communications port on
your computer.

These ports are numbered 1, 2, 3 or 4. Most computers use either number 1 or 2 for
normal communications.

Easytone will initially select serial port number 1. If you want to change that setting,
highlight your choice using the arrow keys, then press Enter.

Thiswill disable the old communications port setting, and place an * beside the new
selection.
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File Editor

When you use the ‘View’ option in the Link menu, an external file editor isloaded for
editing thefile.

Some programmers have afavorite editor that they may prefer to use. In that case, the
name and path of the file editor may be changed to the new editor.

Easytone will pass the name of the file to be edited when it calls the editor.

New File Defaults

When you begin anew file using “Noname.csp” as the starting point, or when you
“Reset” the datain afile. Easy tone uses the data from the “New File Defaults’ asthe
basis for the default values which are trasfered to the “ Options/Target” fields.

See “Target” for additional information on the data and its use.

Target
== .Tair'.get Link. .'. Sgsterr; -
DITHF SPEC"' S SCREEN INFDO.
MEMORY
TONE DATA
Mark Time

Y ou can change the time that the CSP generates a DTMF tone, which is referred to as the
Mark time.

Thetimeisentered in milli-seconds. There are 1000 milli-seconds in one second.
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Space Time

Y ou can change the time that the CSP waits between each DTMF tone, thisisreferred to
as the Spacetime.

Thetimeisentered in milli-seconds. There are 1000 milli-seconds in one second.

Decode Delay

When the CSP recelves a DTMF character, it starts an internal timer. When this timer
expires before another DTMF character is received, GOS considers the DTMF word as
complete and submitsit for review and possible matching against the DTMF codes the
customer islooking for.

If another DTMF character is received before thisinternal timer has expired, the DTMF
character is added to the DTMF word and the timer isreset to the maximum time to start
its timing from the beginning.

The default delay after the last digit isreceived, until GOS considersthe DTMF code as
completeis 1 second.

If the decoder is receiving information from a manual encoder (someone “punching in”
onedigit at atime”) you will need to extend the timing to alonger period such as 10
seconds.

If you are receiving the DTMF codes from a“ Store & Forward” type of encoder, you
may want to increase the Decode Delay to afaster time to prevent it accepting datafrom
hand entry.

Bandwidth

The CSP tone decoder has the ability to lock on and track tones that may not be exactly
on frequency.

It iscommon for a standard tone encoder to be slightly higher or lower in frequency, due
to age of components, alignment, mechanical stress, etc.

Since the decoder of the CSPisfully digital, it is more precise than most encoders. To
alow for dlight variations in the received tone, Easytone has an adjustable bandwidth
Setting.

The bandwidth number you enter is the amount that the received tone can vary above or
below the ideal frequency you are seeking and still be considered valid.

If, for example, you are seeking a frequency of 410 Hz a bandwidth of 10 Hz would allow
the received frequency to go up to 420 Hz or go down to 400 Hz, and still be considered a
correct match for the 410 Hz.
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L ow Bandstop

Sincethe CSPisdigital in nature, you can select a point where the CSP no longer accepts
any frequency if itisbelow acertain level. Thisiscaled the“Low Bandstop”. Any
frequency below this frequency will be ignored.

High Bandstop

Y ou can select a point where the CSP ignores all frequencies above a particular

frequency, thisis called the “High Bandstop”. The default is 4000 Hz but can be altered to
Suit your needs.

LCD Screen Rows

When you compile a project, information is attached that instructs the CSP to address a
particular size of LCD screen.

Most CSP's can work with either 1 or 2 line (row) Liquid Crystal Display modules. Y ou
use thisfield to advise the CSP which it will be working with.

LCD Screen Columns

When you compile a project, information is attached that instructs the CSP to address a
particular size of LCD screen.

CSP's can work with a 1 to 40 character wide (columns) Liquid Crystal Display module.
Use thisfield to advise the CSP which it will be working with.

Even if you do not have an LCD attached to the CSP, use either 1 row by 16 columns, or
2 rows by 8 columns as a default for the Row and Column fields.

Program Memory

While Easytone isin the process of Linking your program, it keeps track of the size of the
program to insure that it does not exceed the memory size of the particular CSP you are
using.

It anecessary to advise Easytone of the maximum size of the CSP you are Linking for.
Y ou usethisfield to enter thisinformation.

Y ou will normally set most CSP' s to 2000.

Copyright 1995 - 2001, Genave / NRC, Inc. 58 v1.3



Easytonem The easy way to encode and decode tone signaling. Options

DTMF & Sw Memory

Asin the program memory, you advise Easytone of the size of the memory used to store
the DTMF codes you wish to decode and any Switch (inputs) actions that will be taken
upon the closure of an input.

Y ou will normally set most CSP' sto 250.

Link Options

Tarjet Link. . ) System

Include all Actions: Clear memories prior to upload
Include all Messages: Lock memory after upload

Beep when upload completed

Include All Functions

Normally, Easytone will only link actionsthat it finds used in an Action, Pre-Action or
Post Action fields.

Y ou have the ability to override this part of the program and force all functions to be
stored to the CSP memory.

This override would normally be used for advanced programming situations where the
.LNK filewould be modified later viathe View menu command.
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Include All M essages

Normally, Easytone will only link Messages that have previously been used in a Message,
Pre-Message or Post Message fields.

Y ou have the ability to override this part of the program and force all functions to be
stored to the CSP memory.

This override would normally be used for advanced programming situations where the
.LNK file would be modified later viathe View menu command.

Clear Memories

When Easytone uploads your program to the CSP, it normally will first clear all of the
memories in the CSP to prevent any program corruption that may be caused by old data.

Experienced programmers can disable the “memory clear” function for test purposes.

The “memory clear” function will also unlock the memory if the lock function was
enabled during the last upload.

Lock Memory

The CSP can lock its Function Memory after you have uploaded a program. Thiswill
protect your program from viewing, and inadvertent overwriting.

During initial programming and testing of your program, you will not usually lock the
memory. Y ou will want to be able to view and debug your program.

Y ou may, however, wish to lock the memory on the completed program. Check the Y es
box to lock the memory after the program has been uploaded.

Beep on Upload

Normally, Easytone will “Beep” when it has completed the upload. Y ou may disable this
feature by checking the No box.
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Commands

Command: ?- Inquire

Description: Inquire command is used to query the GOS memory, operating system, etc.

Basic form
Syntax: ?<statement, math, evaluation, variable, input, output, etc.>

An Inquire command tells the CSP that you are requesting it give you certain information
about an evaluation, input, output, memory, etc. The CSP will respond with the answer to
your questions, and it will direct that answer to the communications port only. The
answer to an Inquire does not go to the LCD screen. If the communications port has been
disabled, it will be re-enabled for the result of the Inquire, and then disabled again.

In either instance, the CSP would respond with the information, and then add a Carriage
Return. This automatically moves your computer screen down one line with every
Inquire.

Return Vaue: Result of the expression evaluation.

Examples:

7Pl In the sample code, you are inquiring the current status of input number 1.
If input number 1 was active, the CSP would transmit ‘1’ if it was

not active it would transmit *0’.

?2*5+10 Using the standard left to right evaluation of the math process, the result
would be 20, which the CSP would display.

?2V4>N7 Comparisonsreturn 1 if the comparisonistrue, or O if itisfase. In this
exampleif V4 was greater than the value of N7, then CSP would return 1.
However, if V4 was equal to or lessthan N7, the CSP would return O.

Command: A- Aux Codes

Description: A codes are Auxiliary (Aux) codes used to perform functions that affect
memory and screen functions.
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Command: D- DTMF Generate

Syntax: D(dtmf_string)

Function: DTMF tones are generated by this command. Remarks: The DTMF generator
uses both tone generators A and B to generate Dual Tone Multi Frequency signals.

Note: Any tones that are being generated by the CSP when you involke this command,
will be overwritten, and will not be restored when the DTMF code is complete. If, for
instance, the CSP was generating a tone of 1000 Hz. The 1000 Hz tone would cease when
the DTMF code started to send. After DTMF codes have been sent, the CSP turns both
generators off.

The DTMF generator is capable of producing all 16 digits which consists of digits 0-9,
letters A, B, C & D, aswell asthe# and * signs.

When avariableis sent, e.g. [N1], theentire value is sent. So in the example, if N1 = 9624,
then the DTMF code transmitted would be the digits 9, 6, 2, 4.

Return value: None.
Examples:

D135AB#*7 ;sendsaDTMF string of 135AB#*7
D1634*1 ;sendsaDTMF string of 1634* 1

D[PY ;sends the data from board switch
D[RA] ;sends the data from the outputs
D[V1]] ;sends the data stored in variable V1
D[N1] ;sends the data stored in variable N1
D[X1] ;sends the data stored in variable X1

D123[N5]7 ;if N5=456 then it would send the DTMF string 1234567

D246[PS 10 ;if the on-board switchisset to ‘8 the DTMF string 246810 would be
sent.

DIN1][X4][PS[N7] You canusemorethan onevariableinserter inaDTMF code.

Related items: Time of silence, in milli-seconds, before consdering a code completeis
stored in X20, DTMF mark speed in msec is derived from X 21, while the Space timing is
stored in X22, the status of the memory lock (0 unlocked, 1 locked ) can be read from
X23.V20=DTMF Decoder Enable, V21=L ength of received DTMF Code, V22=DTMF
clear timer, V23=New DTMF code, V24=New DTMF Character.
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Command: d- Dtmf Dissect

Function: Dissect and return value of last DTMF string.
Syntax:

d(position)
d(position” L” length)

Remarks: When acomplete DTMF string is received, it is stored in a special register so the
CSP can continue to receive new DTMF signals while allowing the previous string to be
examined and used by your programs.

The d command retrieves the value of aDTMF digit, part of aDTMF string, or the entire
string from the last fully received DTMF code.

The d command needs at least one number attached to it. The number is the beginning
position in the string that the value needsto be retrieved from. Positions begin at 1 and go
up to the length of the string.

When it is necessary to look at more than one position in the DTMF string, you must also
include alength. Thisreturns the value of the string to its starting “position”, and
continuing “length” positions. The L character is used to separate the starting location
from the length.

When used with the non-digitsin aDTMF string, the following istrue...
A=10, B=11, C=12, D=13, *=14, #=15

Return value: Vaue of DTMF string up to 65000;

Example: If aDTMF string of 1357902 has just been received.

d3 ;would return 5, the number in position 3 of the string
dé ;would return O
d2L3  ;start at second position, length to
returnis 3, would return 357
dlL6  ;startat position 1, length to returnise6,
would return some invalid number
since 135790 is beyond the 65000 limit.

Notes: Variables cannot be used in a Dissect command. i.e. dV4 cannot be used.
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Command: H- Hold

Function: Hold the program for a specified time.

Syntax: H(time_in_msec)

Remarks: The H command will temporarily delay program execution for a specified
duration. During this time the busy light will stay on, DTMF and Tone decoders will till
operate, and any timersthat are active will continue to operate.

After the Hold time is up, program execution will continue at the next statement following
the Hold.

Return value: None

Example:

H1000 hold for 1000 milli-seconds (1 second)

H5 hold for 5 msec

HN4 hold for thetimethat is stored in variable N4

Command: I- If

Function: “If” decision. Evaluatesavariable, input, output, etc., and decidesif it istrue or
false. If it istrue, then the statement right after the If is executed. In the case where the
expression evaluates false, then the program jumpsto the“E”, (which is called an Endif)
Jumping over the expression in-between.

Syntax: | (evaluation);<program to do if true>;E;
| (evaluation);<program to do if true; @;<program to do if false>;E;

Remarks: The expression to evaluate can be a ssmple one such asIR1=1;<do this>;E; or
it can be a complex math expression such asIN1+N2+N3>5;<do this>;E; the math
expression is evaluated from left to right.

A true expression is any that evaluates to a number that is greater than zero. A false
expression is any that returns 0.

The @ character is caled “ Otherwise”, when used in an If expression, the program
following it will be executed in case the If evaluation turns out to be false.
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If's can be “nested”. This means you can have an If statement located inside of another If.
If’s can be nested down to alevel of 64000 statements.

Example:

11+2=3;
Sls Equal to;
E

Since 1+2 does equal three, the statement within the If will be executed and the CSP will
display “Is Equal to”.

11+2<5;
SlIs Less Than;
@;

Sls Equal or Greater than;

E;
Sincethevalue of 1+2 (3) islessthan 5, the If evaluation istrue. This causes the first

statement to be executed and the Otherwise statement to be jumped over. So in this case
the CSP would display “IsLess Than”.

11+6-2=N1,;
Sls Equal;
IPC=10;
SSw. Equals Ten;

@;

Sls not equal to;

E;

The math expression evaluatesto 5. If the value stored in N1 is 5, then the first If
statement will execute and the Otherwise will be ignored. If the valuein N1 is not exactly
5, then the if statement will evaluate false, the first statement will be jumped over, and the
statement in the Otherwise areawill be executed.

IP1=1;
RB=RC-1;
E;
In the above example you use the status of the input switch number 1 in your evaluation.

If the switch is being pressed, then the evaluation is true and the statement is executed. If
the switch is not being pressed, the statement isjumped over. The statement in this case
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will make the outputs in the lower nibble match the outputs in the upper nibble, minus
one.

IRB>2;
SLower nibble is greater than zero;

E;
The above example looks at the status of the lower nibble (first four) outputs and uses
that information as the basis for the evaluation. If no outputs or only output number 1is
on, then the if evaluation is true and the statement is executed. If any more than that are
on, then the evaluation is false and the statement is jumped over. Since you are looking at
the lower nibble only, the status of the upper nibble (outputs 5 to 8) is never examined,
and they will not effect this function.

Related items: Break-1f character “i” (small letter “eye”) will force ajump out of al
nested if’ s and continue running the program after the top level endif.
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Command: J- Jump

Function: Jump. Directs the program to jump to another Action and continue executing
the program from there.

Syntax: J(program number)

Remarks: If aprogram number cannot be found, the program stops and returnsto the
main scan mode.

Note: The Jump command must not be used in a timer string, asit could cause
unpredictable results.

A Jump isaone-way command, it is used to jump to another Action.

Example:

IN1>10;
Jo1;
E;
In the above example, the value in N1 is compared to the number 10. If N1 is greater than
10, the statement is executed and the program Jumps to Action 91. If thevaluein N1is
less than or equal to 10, the If evaluation isfalse. The statement is passed over and the
jump never occurs.

IX5)3;
J80;
@;
J9O;

E;

Using the same basic premise as the first example, you compare the variable X5 to the
static amount of 3. If X5 is greater than or equal to 3, then the If evaluation istrue and a
jump is executed to Action 80. In case the If evaluation comes out false, then the first
statement is passed over and the Otherwise statement is executed. This causes ajump to
Action 90 and the statement will continue running.
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Command: j- Jump, Multi

Function: Jump string. Executes two or more Actionsin arow.

Syntax: j(Action address 1, Action address 2, ...)

Remarks: When you need to execute up to 5 Actions in a sequence, thej command
simplifies the matter. The jump string can hold up to 19 characters, including the commas
separating the Action numbers.

The Action string is loaded into memory then each Action is executed in sequence. As
each Action is completed (or terminated early), the next Action in the string is executed
until al of the strings are done.

If an Action cannot be found, the remaining string is aborted.
Example:

| j101,41,180,102,44,

The above example shows agroup of several Actionsthat may be run in sequence. First
Action 101 isrun, after which Action 41, 180, 102 and 44 are run one after the other. It is
permissible for one of the above Actionsto jump to other Actions with the Jcommand.
However, no other Actions can try to reload the multi-jump string command.
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Command: |- Leave-if

Function: Leave all of the current “1f” statements.
Syntax:
| (small L Letter)

Remarks: The leave-if command is designed to break out of ‘If’ statements, even if they
are nested. In some instances you may use nested Ifs to make an involved decision. The
leave-if provides asimple way to jump from the most nested level all the way to the first
level, then proceed after the endif ‘E’ at the end of the first level.

Example:

Sample code
15>3;
12+2<7;
14+3=4,
IPA=2;
v I «——(small L Letter)
E;
E;
S This is a test;

v
v E

E;
In this above example, you have 4 levels of nested If statements. The first three If
evaluations are true, so GOS keeps going into the nest.

Command: N- Variables

Function: User variable, RAM.

Syntax: N(variable number)
Remarks: The N variables can contain numbers from 0 to 65000. The N variables are used
to keep counts, totals, frequencies, or any other type of data needed to run an Action.

The N variables are dynamic in nature. When power isturned off to the CSP, all values
stored in the N variables are lost.

A special command of double plus or double minus allows you to simply increment or
decrement the N value by one. For example, if you want to increment the value stored in
N5 by 1, you would enter N5=N5+1 or use the shorthand method of N5++.

Copyright 1995 - 2001, Genave / NRC, Inc. 69 v1.3



Communications Signal Processor - CSP Commands

When avariableisused in astring, it needsto be enclosed in brackets[ and ]. The strings
where the N variables need to be enclosed in brackets include DTMF strings and “ Say”
strings.

Examples:
N1=X7*3;

The variable N1 is assigned the math result of the value stored in X7 multiplied by 3. If
the value in X7 was 100, then the value of 300 would be stored to N1.

N1--;
The value in N1 would be decremented by one. If N1 contained 234 before the
decrement, it would contain 233 after it.

S The value of N4 is [N4];

Here you insert the value of avariable directly into a Say statement by using avariable
inserter. When the Say statement comes upon the brackets, it does not print them, instead
it will retrieve the value of the variable inside of the brackets, and print the value. If in the
above example, N4 contained 9251 then the CSP would display “The value of N4 is
9251".

‘ D1234[N6+20]4##;

A variable and the variable inserter can also be used in the DTMF generate command. As
shown above, anormal DTMF code would be sent, but a value stored in memory slot N6
as part of the DTMF code would be used. In this example, you can see that the valueis
also augmented by a static value of 20 beforeit is sent. If, for example, N6 contained the
value of 30 then the statement would generate the DTMF code 1234504##. The 50 was
inserted as the result of the N6 value of 30 being added to 20.

IN3>4;SGreater ;E;

The variable can be used in comparisons. In the above example, the valuein N3 is
compared against the static value of 4. If it is greater than 4, the Say statement is executed.
If it isnot greater, then the statement inside the If is passed over.
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Command: P- Inputs

Function: Input ports and switch values.

Syntax: P(location)

Remarks: Inputs can be looked at in several different ways; full width, upper four bits,
lower four bits, etc.

PA returns the value of the entire 8 bits. The value of PA can be from zero to 255.
PB returns the value of the lower four bits of the input port.

PC returns the value of the upper four bits of the input port.

PS returns the value of the on-board switch.

Examples:

N1=PA;

The value of the entire input port is stored to variable N1. If input number 1 was active
then 1 would be stored to N1. If input 2 were active then 2 would be stored to N1. If input
3 were active then the value of 4 would be stored to N1. If input 4 were active then the
value of 8 would be stored to N1. The following table gives the port wide values for the
inputs.

The full port input provides the decimal representation of the hexadecimal inputs. Thisis
determined by adding the individual active inputs as follows,

Input Value Input Value
1 1 5 16

2 2 6 32

3 4 7 o4

4 8 8 128

Asyou can see, if you use asituation, for example, where inputs 3 and 7 are both active,
their values of 4 and 64 are added to get the result of 68.

‘RC=PC;

The upper nibble of the inputs (inputs 5 to 8) are directly assigned to the upper nibble of
the outputs (outputs 5 to 8).
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IPS>5;
J101;
@;
J106;

E;

The on-board switch of the CSP-105 is examined and used in the If evaluation. If the
switch setting is greater than 5, the evaluation is true and the Jump to Action 101 would
be executed. If the switch was set to a number lower than 6, the evaluation would be false
and the Otherwise statement would execute, which would cause a Jump to Action 106.

Command: Q- Timers

Function: Loads and starts independent timers.

Syntax: Q(timer number),<total time in seconds>,<on time in seconds>,
<off timein seconds>, <on code>, <off code>, <ending code>;

Remarks: The CSP contains several independent timers, once these timers are started,
they can be left alone to complete their function.

The times may be from 1 second to 65000 seconds.
On, Off, and Ending codes may contain codes up to 19 charactersin length.

All codes must be contained within single quote marks.

Examples:

Q1,180,5,7,’R1=1",’R1=0",'R1=0;N1++;
Load timer #1 for amaximum life of 180 seconds (3 minutes). The on time will be 5
seconds and the off time will be 7 seconds. R1=1 isthe on code, and R1=0 isthe off code.

When the timer life is complete after 3 minutes, R1=0 will turn off output number 1, and
N21++ will increment that variable to keep track of how many times the timer was run.

Q1,180,180,0,,RA=RA+1", *'IRA>5;RA=0;E;";

Load timer #1 for amaximum life of 180 seconds. Y ou may execute one instruction when
you load the timer, and then wait until the end of the 3 minutes before executing afina
instruction. To perform this simply make the on time equal to the total life time, and make
the off time equal to zero. Since there will not be an off code used, simply enter a space
between the single quotation marks for the off code.

In the above example, the timer is started and the outputs are incremented by one, then
the timer waits for three minutes. After the timer life is up, the ending code checksif the
outputs are over 5 in value. If they are, all outputswill be set to zero. If the output port
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valueis not greater than 5, the If statement is jumped over and the outputs are | eft
disregarded.

Q2,60,1,1,R1’,’R1’'R1=0";
Load timer #2 for atotal life of 60 seconds (1 minute). You want an on and off time of 1
second each so you enter 1 second for each. The on and off codes are the same, ‘R1’.
Thiswill cause output number 1 to reverse its previous state each timeit isrun (toggle). At
the end of the 1 minute time, the ending code will reset output number 1 to off with the
code‘R1=0'.

QV3,N2,v4,V5,'R4=1;R6=0",’'R4=0;R6=1",’'R4=0;R6=0";
Variables can be used in timersjust as easily as static values. In the above examples, V3
would contain which timer to load, #1 or #2. N2 contains the value of the total timer life,
while V4 and V5 contain the on and off times respectively. Examining the codes, you will
see that outputs 4 and 6 will be turned on opposite of each other, and they will reverse
states when the on or off timeis complete.

Command: g- Timers, Control

Function: Restarts a previously loaded timer.

Syntax: q(timer number), <total time in seconds>,

Remarks: Many timesit isonly necessary to restart atimer. Once the individual codes and
timing have been loaded into memory using the *Q’ (capitol Q) command, you can use
the‘q (small q) command to restart (or stop) atimer.

If atimer isrunning, you can stop the timer by entering

g(timer number),0,
Note, it isimportant to place the comma after the total life time.

Examples:

q1,60,
Restart timer #1, life of timer will be 60 seconds.

q2,N1,
Restart timer #2, life of timer will bethe value stored in N1.
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q1,0,
Stop timer #1. When atimer is stopped prior to its normal ending, the Ending Code will
still be executed.

qX7,V3,

Work on the timer that variable X7 holds, either 1 or 2. Either restart it with anew timeif
V3 contains a value greater than O, or turn the timer off if V3 isequal to zero.

Command: R- Outputs

Function: Turns outputs on/off.

Syntax: R(bit number)
R(upper or lower nibble)
R(port)

Remarks: The outputs are controlled by this command.
R(individua bit number 1 to 8)

Affects only one output. When used with only the bit number such as R3, thiscommand
toggles the bit between on and off with each statement. When used with an expression,
the expression is assigned to the bit. If the expression evaluates to zero then the output is
set to zero. If the expression is not zero, then the output is set to one.

RA works with the entire 8 bits at the same time. Sinceit is 8 bits, the value can be 0 to
255. RA without any expression will turn all outputs off. If avalue greater than 255 is
stored to RA, unpredictable outputs will occur.

RB affects the lower group of bits 1 to 4, it isreferred to as the lower nibble.

RC affects the upper group of bits5 to 8, it isreferred to as the upper nibble.

Copyright 1995 - 2001, Genave / NRC, Inc. 74 v1.3



Communications Signal Processor - CSP Commands

The following table can be used to aid your calculations.
Value Output

1

2

4

8
16
32
64
128

O~NOUITPA, WN PR

To usethetable, first establish which outputs you want to turn on. Then add up the values
for each output.

If, for example, you want outputs 8, 5 and 1 to turn on, you would add the associated
values for each output, resulting in 128+16+1. The sum of 149 isthe value that you would
use to turn on the outputs 8,5 & 1.

Examples:
R1, thiswill toggle (reverse states) on output 1
RA=134, causes outputs 8, 3 and 2 to activate. Any other outputs that were on will

turn off.
RA=V10+10; cause the outputs to change to value in variable V10 plus 10.
RB=15; working with the lower nibble only, causes outputs 1,2,3 and 4 to turn on.
RC=RB; makes the upper output nibble the same as the lower output nibble.

IRA>30; STest; E; Using the information about the full output port, checks to seeif
the value of the outputs are greater than the value 30. If the evaluation is
true the CSP will display “Test”.

RA=PS; Make the outputs match the value of the on-board switch.
RC=PS; Make the upper nibble equal to the value of the on-board switch.
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Command: S- Say

Function: Sends text statements to the LCD, printer, or computer screen.

Syntax: S(text to send)

Remarks: Send will transmit the text to the LCD, out the serial port, or both depending
upon the status of the LCD Enable and Serial Enable variables.

Thetext can also transmit the current settings of variables when the variable is enclosed in
[] brackets. If, for example, N1 contains the value of 27910 then the statement
‘SCurrent value is [N1]
would display Current value is 27910
By putting a caret * before any character, the character is sent as a control code. *Jisa
carriage return for computer screens and printers.
Examples:
‘SThis is a test
CSPwill display This is a test.

‘SThe last DTMF code was [D]

Use the variable inserter to display the entire DTMF code that was last received. If in this
example, the last DTMF code that was received was * 27194 then the CSP would display
The | ast DTMF code was *27194.

SCurrent value of port A is [PA]

Again using the variable inserter, thistime you insert the value of the input port into the
text statement. If only switch 8 was active when this statement was run, the CSP would
display Current value of Port A is 128.

SMath can be done inside of say, total is [N1+12*2]

Complex math statements can be run from inside the variable inserter as shown above.
Assuming that variable N1 is equal to 100 then the CSP would display “Mat h can be
done inside of a say, total is 2400". Themath performedinsideof a
variable inserter follows the same left to right sequence as a normal math function.

SCurrent switch setting is [PS]
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The variableinserter is used to display the current value of the board switch of the CSP-
105. If the switch was set to C, then the CSP would display Current swi t ch
setting is 12.

Command: T- Generate Tones

Function: Generates audio tone.

Syntax: T(generator A or generator B)
Remarks: The CSP contains two independently controllable tone generators. They can
generate tones from 250 Hz to 5000 Hz.

The CSP works only with real numbers, no fractions.

Examples:

‘ TA300;
Using generator A, produce a 300 Hz tone.

‘ TANI;
Using generator A, produce atone whose frequency is based on the value in N1.

‘TBV&
Using generator B, produce atone who' s frequency is based on thevaluein V3

‘ TBPS*100;

Using tone generator B, produce atone that is based upon the current switch setting of the
on-board switch, multiplied by 100. If, for example, the switch was set to 9, then the CSP
would generate atone frequency of 900 Hz.

TANI1+N2;

Generate atone from generator A. The frequency of the tone produced will be the sum of
variables N1 and N2. If, for example, N1 was 1000 and N2 was 500. The CSP would
generate the frequency 1500 Hz.
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Command: U- Until

Function: Loop “Until” command.

Syntax: U(evaluation);<statements to execute until true>;E;
UT(max time),(evaluation); <statements>;E;

Remarks: The Until command will perform a statement until the evaluation returns atrue.
Trueisany number other than zero.

The Until command can also have a maximum time associated with it. If the evaluation
does not return true within the time period specified, it will automatically break out of the
loop at the end of thetime.

Y ou can also break out of aloop by using the ‘b’ break command.
All Until commands must end with the E command.
Examples:

UP1=1;
A33;
SPress Sw. 1 to continue;
H250;

E;

Until input switch #1 goes active, keep clearing the screen and displaying “Press Sw. 1 to
continue”, then wait 250 milli-seconds (1/4 second), after which you go back to the start
of the loop and check to seeif input #1 is pressed yet.

UT2000,P7=1;
A33;
SPress Sw. 7 within 2 seconds;
H250;

E;

The example above includes a maximum time in the Until statement. If the user does not
press the switch that is attached to input number 7, within the 2000 milli-second (2
second) limit, then the maximum time automatically forces the loop to terminate and the
Action continues running any statements that may be after the ending ‘E’.
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UT5000,P5=1;
IP4=1;
b;

E;
IP5=1;
SSw. 5 Pressed,;
E;
IP4=1;
SSw. 4 broke loop;

In the above example, the Until loop is set up to be broken if input number 5 goes active,
or it theloop runsfor 5 seconds. Inside of the loop, if input number 4 goes active, the ‘b’
breaks the loop.

After theloop is exited by any of the above means, you now check to see how the loop
was exited. If it was exited by input number 5 the LCD will display Sw. 5 Pressed.

If the loop was broken by input number 4 going active, the display will show Sw. 4
br oke | oop.

Command: V- Variable

Function: RAM variables that are controlled by the user’s program, or that contain
settings that can vary the action of the CSP, such as turning on and off the frequency
counter, etc.

Syntax: V(variable number)
Remarks: The V variables are used to store smaller numbers. They can hold from 0 to
255. Only real numbers can be stored, no negatives or fractions in the CSP-105.

Since they are stored as RAM, any values will be lost when power isremoved from the
CSP. When power is restored the pre-determined variables are set-up with default values.

Examples:
V1=10; Store the value of 10 to variable V 10.
V9=100-10*2; Store the result of 100-10*2 (180) to variable V9.

V7=V1+V3; Storethe result of adding the variablesVV1 and V3.

V8++: Increment the value of V8 by one. If it was 3, it would now be4.
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Command: W- While

Function: Loop “While” command.

Syntax: U(evaluation);<statementsto execute until true>;E;
UT (max time),(evaluation);<statements>;E;

Remarks: The While command will perform a statement while the evaluation returns a
true. True isany number other than zero.

The While command can aso have a maximum time associated with it. If the evaluation
does not return false within the time period specified, it will automatically break out of the
loop at the end of thetime.

Y ou can also break out of aloop by using the ‘b’ break command.
All While commands must end with the E command.
Examples:

WP1=0;
A33;
SPress Sw. 1 to continue;
H250;

E;

In the above example, input number 1 is checked by the While evaluation. Aslong asthe
input is not active, zero, then the loop will continue. When the input turns from inactive to
active, then the loop will break.

WT5000,P5=0;
IP4=1;
b;

E;
IP5=1;
SSw. 5 Pressed;

E;
In the above example, you now have atime limit attached to the While evaluation. In this

instance, thetimeis set for 5000 milli-seconds. If the loop is not broken by input number
5 going active, before the 2 second count is reached, a break is forced by the timer.

The Action then checksto see if input #5 was the one to break the loop, and displays
finding.
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Command: X - Variable

Function: User variable, EEPROM

Syntax: X (variable number)

Remarks. The X variables can contain numbers from 0 to 65000. The X variables are used
to keep counts, totals, frequencies, or any other type of data needed to run an Action.

The X variables are static in nature, when power is turned off to the CSP, all values stored
inthe X variablesis saved.

A special command of double plus or double minus allows you to simply increment or
decrement the X value by one. For example, if you want to increment the value stored in
X2 by 1, youwould enter X2=X2+1 or use the shorthand method of X2++.

When avariableisused in astring, it needsto be enclosed in brackets[ and ]. The strings
where the X variables need to be enclosed in brackets include DTMF strings, and “ Say”
strings.

Examples:
X1=N7*3; Store the result of variable N7 multiplied by 3, to X1.
X1--; Decrement value of X1 by one. If X1 was 92 it will now be 91.

SThevalueof X4is[X4]; Insert thevaue of X4 into the Say statement.
D1234[ X6+ 20]4##; Add 20 to the valuein X6 and use the result in aDTMF code.

IX3>4;Greater ;E; Evauate X3. If it isgreater than four, display Greater on LCD.
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Appendix A

Main Codes
Code | Desc. Example Notes
? Inquire ?X21 Used to communicate with the CSP from other computers
! Done V1++;SHello;! Used to designate the end of a function, DTMF code, or
Sw.
; Delimiter X5=1:V2++: Separates statements in a function.
@ Otherwise | IP1=1;V1++@;V2 | Runs statements when the If evaluation proves false.
++:E
A Aux Codes Secondary operations. See Aux codes for further
information on all of the Aux codes available.
b Break W1;IP1=1;b;E;E Provides method of breaking out of a loop. Function
continues after the end command.
D DTMF D12345 Generates a DTMF signal comprised of the code
Generate following the D command. See variables X21 & X22 for
timing.
d DTMF d3 or d3L5 Returns value of a sub-string using the most recently
Dissect received DTMF code.
E Endif IP1=1;N7++E Designates the end of a loop or decision statement.
Endwhile WP1=1;SY;E
Enduntil UP1=0;SN;E
F FSK FString of data Transmits Frequency Shift Keying data. All formats.
H Hold H1000 Delays program execution for time stated. Time in msec.
| IF IP1=1;X1++E Decision command. One or more statements contained
inside of the If. Must have an Endif ‘E’ as final.
J Jump J101 Redirects program to run another function.
Code | Desc. Example Notes
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j Multi-jump |j101,102,103; Runs multiple functions in a row.
I Leave IP1=1;E Leaves a group of nested If's in a logical manner.
N N Variable | N4=2+5*1000 Memory Variable. Values from 0 to 65535. Data in the N
variables is not retained when power is removed.
P Inputs IPA=12;V1++;E | Searches the input port as directed. Returns the value for
further use in a decision, Say command, etc.
Q Timers Q1,200,1,1,.... Loads timers with information and times. Timers then
operate independently of main program.
q Restart/ ql,0, Restarts a previously loaded timer when the second
Halt number is greater than zero. Stops timer when zero.
Timers 42,200,
R Outputs R1=1; RA=136 Controls the 8 bit output lines. Either individually, upper or

lower nibble, or full port.

S Say SHello World Sends text and variable information to LCD screen
and/or other computers or printers.

T Tone Gen. | TA1200; TB330 Independently operates the dual tone generators.

U Until UP1=1;N1++E Until loop. Executes statements Until evaluation is True.

\Y V Variable | V1=143; V1++ Memory Variable. Values from 0 to 255. Data in the V
variables is not retained when power is removed.

wW While WP1=0;N3++;E While loop. Executes statements While evaluation is
True.

X X Variable | X3=4200, X5++ Memory Variable. Values from 0 to 65535. Data in the X
variables is retained when power is removed.
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Aux Codes
Code | Description Example | Notes
Al | Restart CSP | Al Reboots the CSP. Same as turning power off and
on.
A3 | Baud Rate A3,50 Changes serial port baud rate. 2400=50, 1200=51,
600=52
A5 | Clear Dtmf A5 Clears Registers associated with decoding DTMF
signals.
A6 | Version A6 Sends GOS Version # via Serial Output.
A7 | Debug On A7 Turns program debugger on so you see program
execution.
A8 | Debug Off A8 Turns program debugger off.
A12 | Timer Life Al2 Transfers current remaining timer lives into N8 and
NO.
A30 | Row & Col A30,1,1 | Adjusts the LCD cursor position.
0
A33 | Clear LCD A33 Clears LCD screen, positions cursor at row 1,
column 1.
A51 | Program A51,1;1 | Stores information to the Tone code memory.
Tones 000,30, : .
2000.10 A51,<slot>;<freq A>,<time A>,<freq B>,<time
161 ’ B>,<function>
A52 | Read Tones | A52,slot | Reads all Tone code memory information stores it in
N10,V10,N11,V11,and V9 for job number.
Ab54 | Store Tone A54,6 Stores variables in memory, as a tone group.
A55 | Clear Tones | A55,55 | Erases All Tone code groups from memory.
A56 | Reset Tones | A56 Resets to zero, all variables associated with tone
decoding
A80 | Function A80,0 Changes the memory pointer in the Function
Address Memory.
A81 | Write Funct. | A81;{10 | Writes the entire string after the semi-colon to
1}S Function memory.
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A82 | Read Funct. | A82,0 Reads and displays Function memory.
A83 | Lock Mem. A83,83 | Locks Pgm memory. Prevents Writes and Reads.
A85 | Action A85,0 Changes the memory pointer in the Action Memory.
Address
A86 | Write Action | A86;D1 | Writes the entire string after the semi-colon to
01, Action memory.
A87 | Read Action | A87 Reads and displays Action memory.
A139 | Erase Funct | A139,0 | Erases the Function memory starting at a given
address.
A148 | Erase Action | A148,0 | Erases the Action memory starting at the given
address.
A157 | Reset CSP A157,15 | Erases all memories, Resets variables to defaults,
7 restarts. Unlocks memory if it had been locked.
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“V” Variables
Num Used As Default Notes
0 User 0
1 User 0
2 User 0
3 User 0
4 User 0
5 User 0
6 User 0
7 User 0
8 User 0
9 valid_tone_fun 0 Available for general use, unless are adding
tone codes with A51.
10 ‘A’ Tone 0 Received tone time in 10th’s of second.
Time Maximum time is 25.5 seconds, then wraps to
0.
11 ‘B’ Tone 0 Received tone time in 10th’s of second.
Time Maximum time is 25.5 seconds, then wraps to
0.
12 Send Freq 0 When this is set to 1, and the frequency counter
Cntr to is active (see V15) then all frequency counter
Serial data is updated to serial port twice per sec.
13 Tone 1 Used to turn the Tone Decoder on and off.
Decoder Zero is off, one is on.
Enable
14 Valid Tone 0 0 indicates no valid tone match. Any other
number indicates match and specifically the
number is the function that is run.
15 Freq. 0 Turns the frequency counter option on and off.
Counter Zero is off, 1 is on.
16 Current 1 Provides data on the current line position of the
Row LCD cursor. LCD rows start at row 1.
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17 | Current Col. Provides data on the current column position of
cursor. LCD columns start at column 1.
18 LCD Turns the LCD driver on and off. When Off any S
Off / On (Say) strings are ignored. Zero is Off, one On.
19 Serial Port Turns Serial Port driver on and off. When Off,
Off / On any S (Say) strings are ignored. Zero is off.
20 Dtmf Used to turn the DTMF Decoder on and off. Zero
Decoder is off, 1 is on.
Enable
21 Number of Contains length of current DTMF code.
DTMF
Digits
22 Dtmf timer Timer used to count the time-out delay.
23 New Dtmf Set to 1 when a new DTMF code has been
Code received.
24 New DTMF Set to 1 when a new DTMF character has been
Character received.
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“N” Variables

All N variablesarein RAM, and any data stored in them will not be retained when power
isremoved. The values stored can be integers from 0 to 65535, inclusive.

Num Used As Default Notes

0 User 0

1 User 0

2 User 0

3 User 0

4 User 0

5 User 0

6 User 0

7 User 0

8 User/Special 0 Also used as temporary storage when using
Aux code A80.
Used to hold Remaining Timer #1 life when
Al12 command.

9 User/Special 0 Also used as temporary storage when using
Aux code A85.
Used to hold Remaining Timer #2 life when
Al12 command is run.

10 ‘A’ Tone 0 When a valid Tone code group has been

Freq. detected, this will hold the First tone frequency.
11 ‘B’ Tone 0 When a valid Tone code group has been
Freq. detected, this will hold the Second tone

frequency.
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“X" Variables

All X variables are in EEPROM, so they will be retained even when power is removed.
The values stored can be integers from 0 to 65535, inclusive.

Num Used As | Default Notes
0 User
1 User
2 User
3 User
4 User
5 User
6 User
7 User
8 User
9 User
10 User
11 LCD Lines 1 Maximum number of lines on the LCD Screen.
12 LCD Width 16 Character width of the LCD Screen.
13 | Serial Baud 50 Baud Rate Code. 50=2400, 51=1200, 52=600,
53=300.
14 Start-up 0 Function number to run when power is first
Funct. applied.
15 Reserved
16 No DTMF 99 Function to run when a DTMF code cannot find a
Match match.
17 Bandwidth 10 Number of Hz a Tone signal can be off freq.,
while still valid.
18 Low 250 | Frequency in Hz, where the digital filter rolls off
Bandpass tones.
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19 High 4000 | Frequency in Hz, after which all tones are rolled
Bandpass off.
20 DTMF 6 Time in 10™s of a second that defines the period
Time-delay of inactivity before a DTMF code is considered
complete. 6 = .6 seconds.
21 DTMF Mark 100 | Time in milli-seconds that a DTMF character is
generated. 100 = .1 seconds.
22 DTMF 100 | Time in milli-seconds on inter-character silence
Space for DTMF. 100 = .1 seconds.
23 Memory 0 Holds status of memory lock. Refreshed upon
Locked power up or software restart.
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