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TYPE 100 VOICE RTY

1.0 INTRODUCTION

This document explaing the basic operation of the TEST INC, Type 100 voice
RTU/SCADA system. The system is designed and manufactured by TEST INC. Inc,
Greina La,  The basic hardware and software features are covered so that the
systam can be set up and operated with a minimum of aparator training.

1.7 SYSTEM DESCRIPTION

The Type 100 RTU/SCADA is & microprocessor based annunciator and
control system designed 1o provide voice annunciation and telephone line or radio
system interfacing. The unit operates as a first out annunciator, where a new
alarm candition places the systern in alarm status. In addition to providing aptional
local annunciation, the unit will use the telephone line or radio channel 10 seek a
respanse to the new atarm condition,

In addition to the callout functions, the unit will accept incoming calls 1o
allow remote operators to examine system status and to control outputs,

The standard Type 100 provides more functions than is normally needed by
a single installation, and the user only need learn about the features related 1o his
particutar application. However, some awareness of the overail capabilities af the
Type 100 may provide additional applications of the unit using the existing
available commands.

1.2 START UP PROCEDURFE

CAUTION: The following procedures and testing are functional, Under no
circumstances are voltage breakdown tests or insulation resistance (ests 10 bhe
performed without first consulting the factory. Serious component damage could
result due 1o stray capacitive caupling effects, unless proper procedures are
followed.

CAUTION:

VOLTAGES DANGEROUS TO LIFE ARE PRESENT WHEN 120 VAC POWER IS
APPLIED TQ THIS UNIT.

1. For AC powered units, connect 120VAC to the input terminals marked "AC
INPUT™ and turn on the "AC POWER" switch. This will apply power to the
hattery charger circuit. DC powered systems should be connected to 12
VDC., Turn on the "DC POWER” switch to apply power from the internal
battery to the circuit board.

2. After a few seconds, an "Agtivity” LED located on the Type 100 PCB will
begin 10 blink, {f does not flagh within % seconds, press the CPU RESET
pushbutton located on the circuit board.

TOTAL ENGINEERING SERVICES TEAM 08/17/8¢
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3. Depress the TEST pushbutton located on the keypad and pushbutton panel.
The Type 100 should speak a specific phrase which has been pre-
programmaed at the factory and is different for each unit. Al "Arnunciator
LEDS" and "Common Alarm LED” should momentarily light.

4. i‘éf}W‘yGU are ready 1o connect up the field wiring as shown on the
drawingis) normally included with your system, and begin performing the
procedures as outlined in the following paragraphs.

5. A final initial comment worth neting! When you enter any data inie the
Type 100 via the keypad, every block of data must first be prefixed with a
"Hand end with a "#". The first block of data that must be entered, is the
"Access Code". Even though this code is changeable (see CODE}, it has
been factory preset at "ART" or 278, Thersfore, when you first start up, 1o
begin your program entry procedure, depress any key on the keypad. The
machine will prompt, "Enter Access Code”. You will then enter a "*" then
the numbers "278" followed by a "#". The machine will prompt, "Enter
Command”. At this time you can enter the next desired command. All of
these commands and more are explained in detail in the following
paragraphs,

1.3 AVAILABLE COMMANDS

The unit accepts a variety of commands from either the telephone line or the
local keypad. The commands provide for system contrel, phone line control,
annunciator control, and input/output control. The commands are explained below
in detail. All commands are entered using a general purpose command interface
a#ls0 explained healow.

TOTAL ENGINFERING SERVICES TEAM Q8511797
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ANNURCIATOR
i
225
737
TRES
7828
5278
54782585
5478
138674
729258
T29542

Type 100 COMMARND REFERENCE BY CATEGORY

Al commands start with a * and end witha #
Only enter the letters shown in CAFPS, ignore lower case.

CONTROLS
RPT
ACKnowledgsa
RES

POLL
STATus
LAST
LISTALL
LIST
SETMSG
S5AYALL
SAYLIB

CUTPOT CONTROLS

51
£33
6583
TH5T3

ON
OFF
our
PULSE

TNPUY CONTROLS

53276
3547
467
25625
276
2ATHB2ES
129

LEARN
FLIP
INP
BLOCK
ARM

ARM ALL
BAW

COMMUNICATIONS CONTROL

293
2255
347
14358
oo

BYE
CALL
DIR
BIAL

DNRIT CONPFIGURATION

8392633
2633

43

8443
3283
7764
F2726
468376
738638
7386347
7382273

NEWCODE
COLR

in

TIME
LATE
PROG
PARAK
ITHTERN
SETRET
SETNRTSE
SETBABRE

268378278 COLDSTART

9i76
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Report current alarms

Stop first out

Reset pending alarms

List current alarma

Check single polnt status
Say most recent Fiecst Out alm
LIST RILJ. ALARM POINTSH

list only current alarns

et the codes for a message
Say all alarm point messages
Speak library phrases

Turn on an outputb

Turn off an ocutput

Check ocutput point status
Fulse a single output

Memorize ourrent inputs,

Invert current NO/NC STATUS

Check status 1f any input channel
Stop a single alarm channel
Enable a single alarm channel
Enable all channels

Read Raw swltceh inpat status

Terminate compunications

Set and announce phone nunbers

Set ourrent active phone directory
Uag systam as a phone

Quick repesat of the last command.

Change the access code

Say the access code

Bay station ID nunmber

set tLime and date

game 88 time

Announge Program vaergion

Sat paramster valus {gee list)
Intarnal dats accesses

et nebtwork pavamebers

{ moere than one aet at a time)

Set basge address of on-board polnts
Bame as a first time hardwarg reset
Same as pushing reset button.

87117891
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1.4 ALPHABETICAL LISTING

COMMARD
RAME

ACKNOWLEDGE

AGATN

5EM ALARM

HEM ARLL

BLOCK ALM
BYER

WHO TO CALL
CODE SPEAK
DATE BEYT

DIRECTORY
FLIP NO/NC
ID ANNOUNCE
INPUT CHECK

LasT F.Q
LEARN 8W'S
LIST ALARMS
LIST ALL
NEW CODE

HITRUT BTAT
QUTRET OFF
OUTET ON
PARAMETER
POLL

PROGRAR 1D

RAW INPUT
REPORT
RESET
SET RIBGS

STATUS
TIME BET

ALPHA
CODE

e g i o i iy

ARM
ARMATLL

BLOCK
BYE
CAY
€O
BATE

DIR
FLIP
LD
INg

LAST
LEARN
LIST
LIsSTALL
NEWCODE

QuUT
OQFF
ON
PARAK
POLL

PROG

RAW
RPT
RES
RINGS

5ETAT
TIME

HUMBER
CODE

276
2762545

25625
293
2255
2633
3283

341
3547
43
467

5278
53476
5478
BE4787255
5392633

688
633
b6
T2726
T65B

T84

129
8
137
T4647

1828
8443
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Reset the first out condition.

ulck way to repeat last coammand,

Arm 8 gingle alarm point,
Arm all alarm channels.

Block out a single alagm,
Tarminate the link up,

Set and announce phone numbers.
Speak current access code.

Set clock time and date {DATE).

Set active divecltory entries.

Change NOJ/NC Contact for 1 point.

Speak location In.
Cheak atatus of any input.

Speak most recent First Out Alarm.

Learn currant contact positlons,

List all currently active alarms.

List all alarmg with status,
Set a new Access Coda.

Cheok status of an output channel.
Turn eff a specific output channel,
Tarn on a specific output channel.

Zet parameter functions.

Poll and speak all current alarms.

hanounce Program Verslon &
Library Serial Number.

Raad raw field switeh status,
Ligt any Figst Oubk alarm.

Set pumber of rings belore answer.

Check status of a singls alamm,

et clock timg and date{same as DATE)

(09711787
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1.5 SOFTWARE REVISION HISTORY

2.15
216

2.17

2.18
2.19

2.20

2.21

2.22

2.23
2.24

The foliowing software revision list details the features added to recent
varsions of the program. Use the PRQG command 1o determine the specific
version installed in each Type 100. Contact TEST if your program version is
lacking any features your desire so that a software upgrade can be arranged.

5-29-89
6-13-88
6-19-89

9-18-89
11-23-89

11-27-89

12-15-89

11-03-80

02/9
09/01/91

Added oputput channel off-hook control param number 29,
Added remote printer support. Mise internal improvements,

Fixed bug in PULSE command on expansion cutputs. Added horn
timeout parameter.

Internal version - never released,

Fixed bug in ring counter. Added timing parameters tor dial tone and
ringback detection. Added LED debug parameter.

Added parameters 41 through 44, Enhanced ringback detection and
associated callout procedures. Added output verification routines,
Added max callout count. Added output pulse duration parameter.
Improved precision of timing procedures,

Added parameter 45 Param 45 detergﬁiﬁes how many 10ms periods
gutputs are pulsed when then PULSE command is used. This affects all
outpuis,

Added parameters 46 and 47. The tape recorder mode accessed with
the special *12345# password entry uses these params to determine
how long to wait before anncuncing messages and the message mode
to use. This release also improves the blind callout "hello™ messages.
Improvement also made in the "hello" messages durnng ringback
detection on callout.

Internal Release for testing.

Complete rewrite using AD-2500 Assembler for DOS, Added multiplex
input feature to allow paratlel interface to TEST RTU systems and other
automated equipment, Added remote ACK, RES, TEST input points
{params 50-52).

TOIAL ENGINEERING SERVICES TEAM CHri/8F
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2.0 KFYPAD COMMAND INTERFACE

The Type 100 uses a digitized voice and the DTMF {Touch-Tone)} telephone
keypad as the means of operator communication with the unit. Telephones
withaut built-in Touch-Tone keypads can be used if a separate DTMF generator is
held up to the phone mouthpiece. This is not as reliable as the built-in tones, but
will wark in most cases.

In addition, most units have & local keypad that duplicates the action of
someong catling in on the telephone line. Any function possible from the telephone
is also available at the local keypad.

Communication is started by calling the unit and waiting for it to answer.
Use of the local keypad is started by pressing any key and waiting for the unit's
response. When the local keypad is in operation, a LED marked "keypad” will be
on.

The unit will always request some type of information from the operator and
then wait for a response. The typical pattern is for the unit to start a command,
and then request one of more numerical entries as the command is processed.
When the command is completed, the unit will ask for anather command.
Commands that do not require any operator data entry (like ACK) will cause the
unit to say "OK” to signal that the command has been completed. The session is
terminated when the operator enters the "BYE" command or if the operator fails 1o
enter a command within 60 seconds.

Commands are given nameas that can be spelled out on the telephone keypad
using the letters associated with certain digits on the phone. Alternately, the
operator may choose to remember the number patterns for some commands to
speed command entry.  In any case, commands are actually madeg up of strings of
numbers that can be transmitted over the phone. A telephone keypad Is normally
arranged as follows:

ABC DEF
1 2 3

GHI JKL MNOG
4 5 6

PRS TUuv WXY
7 8 9

* ¥ P4

The letters making up a command are entered by hitting the numbers
assigned to the alphabetic characters, For example, the command acknowledge is
given the name ALK, and is entered by using the numbers 225. Command entry is
done by first hitting the "*" {star) key on the keypad, and then entering the digits
making up the command. All commands and data entry are started with a * and

TOTAL ENGINEERING SERVICFS TEAM D9/71/81
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tersinated with the "#" {pound) key. The unit only accepts digits between the *
anc # keys. H a mistake is made during a command or data entry, the * key can
be used to restart the entry sequence. This is always true except during telephone
number entries as explained later. In general however, the * key can be used to
restart @ command or data entry sequence.

Sometimes, the operation of the unit requires a "null” entry. This is simply a
blank response, similar to just hitting the [ENTER] key on a computer. The nnull
entry for the Type 100 is the 2 key sequence *# with nothing else in between.
The unit accepts this as a blank, and the response will depend on the command. It
is normally used 1o tell the unit to report an existing value rather than to enter &
new one.

The commands explained below are divided into functional groups. The
tunction of each cammand is explained and the associated prompts and operator
responses are detailed.

2.1 PASSWORD ENTRY

The systam requires that a passward be entered prior (o any cammand entry
session. The password can be any sequence of numbers {(that may represent
letters if desired) up to a max length of 10. Usually, a nickname for the igcation is
used so that the digits can be easily remembered by using the letters on the
telephone keypad. The default password is "278", which stands for "ART", but
this shouid be changed for each location,

Passwords areg entered just like any other command, You start with the star
* character, and complete with the pound # c¢haracter. An error in the eniry
requires that you use the * key and start the entire entry over.

2.2 RECORDER (ANSWER MACHINE] MODE

Software version 2.22 and tater provides a special access code that places
tne urit in recorder mode. The main purpose of this feature is 10 allow the unit 1o
nlace calls to telephone answering machines. By placing the special code
{*123454) in the outgoing message of the answering machine, the user can queus
the unit to anngunce the current first out alarm as well as any other current alarms,

Placing the tones in the recorded message may require a hand held tone
generator {Radio shack # 43-139), which cost less than $20. The touch tones
required to signal the unit will be ignored by any human callers to the answering
machine, but will cause the Type 100 1o begin the recorder mode sequence.

Therefore, some mention of the tones may be required in the outygeoing
message so that a human caller will not think the touch tones are the tone that
signals the start of voice recording, Here is a suggested massage:

Hello, this is Bubba. [ can't come to the phone right now, so please leave a
message after the steady tone., Please ignore the touch tones, and wait
for the steady tone before speaking.... *12345#... .beeepecerap!

TOTAL ENGINEERING SERVICES TEAM 031197
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Using this message style, the user will know when to start talking and the
Type 100 can hear it's special tone sequence just before it starts talking.

some recorders take a few seconds to stop talking and start listening to the
caller. To accommodate this, the Type 100 has parameter number 46 that
determines how long after the *12345# sequence the unit should wait before
tatking. During the wait period, the unit says "hello” over and over 1o kill time,
Some experimenting with the time delay on each recorded will be required to
determing how long the unit should wait before beginning its announcement.

After the delay, the unit will say the location phrase (stored in the space for
non-gxistant alarm point 129}, and then it will announce the current first out alarm.
If parameter 47 is 0, the unit will terminate the call right away. If parameter 47 is
non Q, then the Type 100 will perform the equivalent of the POLL command where
it announces all current alarms, including the current first out ane again.

Note that a successful connection in recorder mode does not automaticaily
ACK the system unless parameter 48 is non zero. 1f equal to 0, then the systemn
continues dawn the call list. If non zero, then the system is ACK’'d just as if
someone had pushed the ACK button or had entered a valid access code,

3.0 SYSTEM CONTROL CONMIMANDS
3.7 PURPOSE

The system control commands are used to set and control the basic system
operation, Functions such as access code revision and session termination are
contrelled by these commands.

3.2 AGAIN (00)

The AGAIN command is a quick way 1o repeat the fast command entered
into the unit, It can be used to avoid having 1o enter long sequences of command
digits when the last command needs to be done again. Simply enter *O0# to
repeat the last command.

3.3 BYE (293)

The BYE command is used to terminate the command session. The unit will
announce "terminating communications™ and will go back to standby mode.

TOTAL ENGINEERING SERVICES TEAM 09/11/97
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3.4 CODE (2633)

CODE is used to announce the current system access code, The unit will
say "current access code is" followed by the digits of the access code. [f no
access code is installed, the unit will say "current access code is empty". The
default start up access code is "ART" (278).

3.5 DATE (3283} or TIME (8463)

DATE allows the operator to set the cufrent time and date for the CPU real
time clock {use with the printer option.] When the unit asks for a number, enter
the time and date as 12 digits as follows:

HOUR MIN SFECS MONTH DATE YEAR

For example, entering 142530042386 would mean 14:25:30 on April 23,
1986. This exact format must be used, including the 24 hour military clock, The
printer will print the current time and date after setting the clock so thatl the
operator may verify correct setting., 1f a null entry is made, the umt will simply
print the current time and date.

3.6 ID (43)

ID will cause the unit to announce the system identification phrase, or
systemn D, This is useful it the user has more than one Type 100 nstalled and is
unsure of which one is online.

3.7 NEWCODE (6392633)

NEWCODE is used to set a new accass code into the system. The unit will
announce "enter new access code” and walt for the data entry. f a null data entry
is given (staply *# with nothing in between), the unit will simply announce the
current access gode. The default access code is 278 (ART).

The code can be up to 7 digits long. Entering a code of 9889989 (seven
nines} will disabie the access code feature. If the code is disabled, the Type 100
will enter the command made immediately without requesting an access code,

3.8 PROG (7764)

This utility command will announce the software program version number
and the serial number of the user's library ROM. This is useful in troublesheating
to make sure the proper memory devices are installed in the unit. If a printer is
attached, the system will print out several configuration parameters such as
network address, number of nodes attached, and the number of local alarm points.

TOTAL FNGINEERING SERVICES TEAM 09/11/81
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4.0 PHONE LINE CONTROL COMMANDS
4.1 PURPOSE

These commands are used to adjust and announce functions in the unit
related to the phone ling. Features like setting the phone numbers to be called and
the various delay periods fall into this group.

4.2 CALL (2255)

The Type 100 stores phone numbers in a list called the "Directory”. The
CALL command is used to set and announce the phone numbers stored in the
directory, while the DIR command is used to activate certain numbers in the
current directory. There are 16 positions in the directory, with the last one being
reserved for the remote printer phone number if this option is installed. Not all of
the positions have to be used, as the unit will skip any that are empty even if they
are active in the Directory.

The CALL command is used to change the phone number of a particular
directory position in the list. The position {directory number) must be given in order
to access the correct phone number. The unit will ask "Enter directory number”
and await a number from 1 through 16. The unit will then ask "Enter new phone
number” and await the new number. If a null data line is entered (*# alane), the
unit will simply announce the current phone number for that directory position.

Entering phone numbers is slightly different from other data entry
procedures. After the entry is started with the * key, the unit accepts all digits
entered until the # key is entered. The * key (after the initial * to start the entry)
is used to indicate that a pause in the phone dialing sequence is needed. The digit
entered after the * key will be the number of seconds the unit will wait before
proceeding with the phone call. A delay of 4 secands would be entered as *4
within the phone number itself. A delay of 0 seconds is a special code to tell the
unit to wait for another dial tone before proceeding.

Entering a phone number consisting of at least 7 consecutive nines will
cause that phone directory position to become inactive, When the unit announces
the phone number, it will either say the digits in the number or will say that the
number is deleted. Any pauses in the number will be announced as "0ff 0" or
"Off" tollowed by the number of seconds to wait.

Faor example, the following sequence would be followed to change the phone
number for pasition 2:
1. Enter *2255# to start the CALL command.
2. The unit will say "Enter Phone Directory Number”.
3. Enter *2# 1o select position 2.
4

The unit will say "Enter New Phone Number”.

TOTAL ENGINEERING SERVICES TEAM 09/11/91
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5, Enter *55512344# to set the phone number to 555-1234.

or Eoter *9*055512344# to make the unit dial 9 (to get an outside line), then wait
far another dial tone. After getting the dial tone, continue to dial 5b55-1234.

or Enter *9%41*35551234 to make the unit dial 9, wait 4 seconds, dial 1 (for
long distance) and wait 3 seconds, then dial 555-1234.

or Enter *# alone to have the unit announce the current contents of phone
number position 2,

or Enter *99999994# to disable phone number position 2.

Note: that the CALL command only changes or deletes numbers from the
directory. The numbers that will be used during an alarm condition is controlied by
the DIR command below:

4.3 DIR (347)

The Type 100 has a directory of 16 numbers that control which phone
numbers used during an alarm. The DIR command is used to give the Type 100 a
list of directory positions to use during the callout sequence. The command is
started by entering DIR (347) and waiting for the unit to ask "Enter Directory
Number". If a null response is entered, the unit will announce the current active
directory positions. If at least one entry is made, then the old list of active
directory positions is deleted and a new one is started. |t is not possible (o enable
or_disable single directory positions. The complete list must be entered with each
use of the DIR command.

For example, suppose that the Type 100 is set up with 10 valid phone
numbers in the directory {positions 1 through 10). The command sequence to
enable directory positions 2,6,9,and 10 is as follows:

*DIR# - Start the DIR command

(unit prompts)

*2# -IYisable all previous entries and enable position 2.
r6H - Add position 6 to the list.

(unit prompts)

*Q# - Add position 9 to the list.

(unit prompts)

*10# - Add position 10 to the list.

{unit prampts)

4 - A null entry completes command and  starts the

announce seguence,
(unit says "CURRENT DIRECTORY 1S...2....6...9...10")

Note that the CALL command and the DIR command have separate but
related functions. The CALL command is used to change or delete the contents of

TOTAL ENGINEERING SERVICES TEAM 09/71/91
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a directory position. The DIR command is used 1o enable a list ol directory
positions to be used during a callout sequence. [t is possible to use DIR to enable a
positian that does not have a valid phone number. |f this is the case, the Type 100
will simply skip that position even though the position was in the directory list.
Only valid {(non deleted} phone numbers are used during a callout.

4.4 DIAL {3425}

Using the caommand will place the Type 100 into a cailout condition and
allow the use of the local keypad 1o generate touch tone codes, This command is
normally used to test the condition of the phone line by letting the unit operate as
a simple phone.

Once started, the unit will remain in the phone mode until a time-out occurs
or the operator enters the star * key b times in sequence,

5.0 ANNUNCIATOR CONTROL COMMANDS
5.1 PURPOSE

These commands control the annunciater functions of the system such as
setting normally open or closed contact positions and announcing current alarms.

52 ACK (225)

The ACK {for acknowledge} command is used to reset the first out condition
of the annunciator., When ever a new alarm comes in, the system will be In first
oyt alarm condition until either acknowledged with this command or by a local
operatar with the external pushbutton, After completing the command, the unit
simpiy says "OK".

53 ARM (276)

The unit has the ability to individually block alarm points so that an alarm
that is causing repeated phone calls can be blocked. The ARM command is used
to restore alarm status to a point that is currently blocked (see BLOCK command
helow). The system will ask "Enter glarm number” and await entry of the aiarm
point to be armed. The respanse will be "OK" if compieted or "COMMARND
CANCELED™ if an Input error is made.

TOTAL ENGINEERING BERVICES TEAM (671191
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54 ARMALL (276255)

This command arms all of the alarm points so that none of them are blocked
(see block command). This basically enables all of the installed points as active
alarm positions. The unit will respond with "OK" when complete.

3.5 BLOCK (25625])

The unit has the ability to block out certain alarm points that may be causing
repeated alarms, The block command will ask "Enter atarm number” and will
accept the alarm channel to be blocked. A null or incorrect entry will result in
"COMMAND CANCELED" while a valid entry will resuit in "OK".

56 FLIP (3547)

The Type 100 can accept elther normally open {clogse an alarm) or ngrmaily
closed {open on alarm) field switches on any alarm point.  The FUP command is
then used to invert the setting for specific alarm points. The unit will ask "Enter
atarm number” and await data entry. If a valid entry is made the unit will respond
"OKY i an error is made, the unit will respond "Command canceled”,

5.7 LAST (5278)

The unit always remembers the last alarm that caused a first out alarm
condition, even if the alarm has been acknowledged to clear the condition. The
LAST command will cause the system to announce the alarm that caused the most
recent {or current) first out alarm condition.

Thig iz ugeful if the ACK command has been used to clear the first out
condition, but the operator failed 1o check which alarm had caused the condition,

5.8 LEARN (53276)

The unit has the ability to examine the current positien of all of the alarm
inputs and make these the no-alarm position. This eliminates the need o
individually set normally apen or closed status for every input. If the switches can
all ne nlaced in the no alarm state, the LEARN command will allow very quick
setup. If most of the inputs can beg placed in the no-alarm state, the LEARN
command can be used followed by one or more FLIP commands to set the
remaining alarm points.

TOTAL ENGINEERING SERVICES TEAM (39711787
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59 LIST (5478)

LIST will eause the sysiem to scan down the alarm table and print cut any
alarms that are currently active. If no alarms are active, the unit prints "no currant
alarms”. This is a printing version of the POLL command.

510 LISTALL (5478255)

LISTALL will cause the printing of ALL alarm points and their current status.
In place of the normal time and date, the unit prints IN ALARM or CLEAR
depending on the point status. This command can be aborted at any time by
pressing any key while the printing is in progress.

511 POLL (7655)

The unit can poll all of the alarm channels and announce any that are in
alarm. The POLL command starts the unit scanning down the alarm table and will
announce all active alarms. Active alarms are those that have fleld switches in the
alarm state and have not been blocked with the BLOCK command. A momentary
contact closure that caused a first out condition, which has ben ACK'd and then
went away, will not be detected by the POLL command.

The POLL command can take considerable time te complete in a targe
systert with many gctive alarms. The listing of the alarms can be terminated by
antering any numhber on the keypad. It this happens, the unit responds with
"COMMAND CANCELED”.

5.12 RESET -RES- (737)

The Type 100 software provides tor a annunciator RESET capability on all
alarm points. When RESET is being used, alarm points are kept active until both
the field contact has cieared and a subseqguent RESET command 8 executed (or the
Reset button is pressed). This allows for the capture ¢f momentary contact
gperation that would be lost if that particular contact was not the first aut. The
unit treats the momentary closure as a valid alarm until a RESET is performed,
Note that the RESET command is shortenaed to RES (737) for ease of use.

A RESET cannot be done while the unit is in FIRST QUT alarm made, 50 a
RESET normally follows an ACK command. An attempt 1o use the RESET
command during a first out condition will cause the unit to announce "COMMARND
CANCELED” rather than the usual "QK".

The RESET feature can be disabled by installing a jumper in place of the
normally open RESET push button, This jumper will cause all alarms {except the
first out} to clear as soon as the field contact clears. Only currently active field
contacts will be treated as alarms, and no RESET command or button presses is
neaded. However, mamentary alarms occurring during a first out condition will not
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be stored by the unit.

5.13 REPORT -RPT- (778)

The RPT {short for REPORT) command is used to announce the first out
alarm, if there is one. The cormmand will cause the unit to say the first out alarm
phrase or 1o anncunce "There are no new alarms™. This command is useful if the
operator is calling in to check on the unit or has been on line for a long time and
wants 1o see if any new alarms have come in while the unit was in command
mode.

514 STAT (7828)

The STAT {short for status) command allows reporting on specific alarm
channels, The unit will ask for the alarm number and will wait for data entry. The
unit will then announce the alarm phrase and either "OFF" or "ON", depending on
the state of the alarm. The alarm condition takes into account the normally
open/ciosed selection of the alarm as well as the block feature. If the alarm switeh
is in the alarm state and the point is not blocked, then it is "ON". Otherwise, the
alarm is off. Note that this does not refer to the field contact position, but the
alarm condition. To check the field contact status, see the RAW and INP
commands.

6.0 INPUT/QUTPUT POINT CONTROL
6.1 PURPOSE

These commands are used to examine and set specific input and cutput
points on the system. Input points are all switches connected to the unit {including
annunciator inputs), while outputs are any designated output channels not
associated with the annunciator logic. These are normally relays connected to the
system to provide remote control via the Type 100. In systems with no local
annunciator lamps, the relays normally used to drive the lamps can be used as
general purpose outputs.

The various input commands allow examination of raw system level inputs,
field contact inputs, and togical alarm states. These use related, but different
concepts and are provided for diagnostic reasons. Maost users will enly require the
STATUS command which reports on actual alarm status.

*E*IMPORTANT =~

The eight (B} on-board output relays are at tocations 241-248 in the Type 100
address space. Therefore, the output lzbeled "Number 17 on the chrouit board and

TOTAL ENGINEERING SERVICES TEAM 09/11/81
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ori the drawings is system point number 241, Output 2 is point 242, etc.

6.2 QUTPUT VERIFICATION

A setup parameter {number 42} is included in program versions 2.20 and
tater that determines if the Type 100 will require output point verification before
daing any output related commands. H the parameter is non 0, then the output
channel will be requested twice before any output functions are dane. This will
provide additional security when operating outputs on marginal phoane fines. When
active, the program will ask for the output channel, then ask again, before
continuing with the ON, OFF, or PULSE commands. The command will only
function i both entries match.

6.3 INP (467}

The INP (short for INPUT} command allows the status of any systenm ievel
input to be examined. The unit will ask "Enter input number™ and wait for the
input peint to be provided by the operator. If the inputs is active, the unit will
respond with "ON", If the switch is inactive, the unit will respond with "OFF". If
an error is made, the unit will say "Command canceled”. The inputs correspand 1o
the list provided in section 6.9 below,

6.4 OUT (688)

The OUT (short for OUTPUT) command is used to check on the status of
any output channel (to see if it has been turned off or on}. The unit will ask "Enter
output channel number” and awalt data entry. If the output is currently active, the
unit will say "ON". If the output is inactive, the unit will say "OFF",

6.5 OFF (633)

The OFF command is used 1o turn off specific output channels, The unit will
ask "Enter output channel” and await data entry. 1f a valid entry is made, the
output will be made inactive and the unit will say "OK". If an error is made, the
urtit will say "command capceled”. Keep in mind that the on-board relays are
positioned at address 241-248 in the system output tahle,

6.6 ON (66)

The ON command is used to turn on specific output channels, The unit will
ask “"enter gutput channel" and await data entry. If a valid entry is made, the
output will be made active and the unit will say "OK”. If an error is made, the unit
will say "command canceled”. Keep in mind that the on-board relays are
positioned at address 2471-248 in the system output table.
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6.7 PULSE (78573)

The unit can puise any output (off or on} for one cycle by using the PULSE
command. A cycle consists of the number of 10 millisecond periods contained in
parameter #45. The system keeps track of the current status of all cutputs, so
uging the pulse command (rather than 8 combination of OFF and ON commands)
‘glieves the operator from knowing the current state of an output., H the output is
on, the unit will pulse it off for one cycle. If the output is off, the unit will puse it
on for one cyele

The unit will ask "enter channel number” and awalt data entry. If an invalid
or null entry is made, the unit will announce "Command canceled”. f a valid entry
is made, the unit will pulse the selected output and then announce "CK™.

Param 45 is calibrated in 10ms periods {1/100th of a second), so entering
100 in this position will cause a one second puise to be provided by this command,
A 10 second pulse will require an entry of 1000, while a 45 second pulse requires
an entry of 4500.

Keep in mind that the on-board relays are positioned at address 241-248 in
the system output {able.

6.8 RAW (729)

The RAW command allows access to the input point image as read directly
from the field switches {or over the multiplex inputs]. This image consists of off-on
status information for the actual field switch regardless of its NO/NC or blocked
status, This command is useful in diagnostic aperations so that the operation of
the "front end” of the point scanner can be examined. Operation is very similar (o
the INP command described above,

6.9 INPUT/QUTPUT CHANNEL MAP

All input and output points used internallty by the Type 100 have channe!
addressas just like alarm inputs and control outputs. These channel numbers are
listed here for special applications that need 1o examine or control these points.

INPUT CHAN i o o e FUNCTTON v oo o oo som s s mom o s o s o

1-128 Normal Alarm Inputs

129 Special Location Phrase (not actual input).

228 Acknowledge Input

229 Alarm Reset Input

230 Test Button Input

231 Call Out Disable Input

TOTAL ENGINEERING SERVICES TEAM 09711797
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QUITPUT CHAKR @ e FURNCTION = oo o o o
225 Local Keypad Enable LED

226 Alarm Resel HNeeded LED

228 Horn Output Relay

229 Push to Talk Relay

240 -248 Control Relay oOutputs 1~-8 on the main board.

7.0 PARAMETER SETTINGS

The Type 100 RTU has a number of "parameters” that controf various
aspects of the operation. These parameters are stored in a table, and are all
zhanged with a single command {PARAM). The value stored in each parameter can
e o Boolean (True/False) entry, a binary pattern, or a numeric value. Regardless of
e use, all parameters are entered with the PARAM command as decimal values,

Boolean values are always 0 or non (. The actual non O value does not
matter, If itis O, it is false. If non O, then it is true. Normally, the value of 1
should he used to indicate a TRUE setting, although any non O value will work.

Binary variables are used to hold values where individual bits in the value
have a meaning. Entry of these values requires conversion from binary to decimal,
and vice versa when examining values, For example, the value 12 15 equivaient to
the binary pattern 1100, In a binary parameter, the value of 12 is meaningless to
the Type 100, but the value if each individual 1 or O Is important. Normally, each
bit is used to represent a specific setting or other Trua/False setting that together
form a single value.

Numaearie entries are just that.. .numbers used by the system. Numerics are
hings like delay times, ring counts, a‘}f the unit 1D number,

Each parameter is accessed with the PARAM (72726} command. The user
then enters the parameter number, and then the new value. f a nuli {*#) is
egntered for the new value, the unit will just announce the previous value.

In the table below, each parameter will be explained and identified as a
True/False, Binary, or Numeric entry.

CONTROL PARAMETERS

Each parameter Is set or read with the PARAM command. They are listed
here in numerical order, separated by general function.

7.7 CALLOUT CONTROLS

3 CALL OUT DELAY NUMERIC Sets the number of seconds the unit will wait
hetween call out attempts. Default is 60 seconds. The time between each
phone number in the call list is determined by param 43.
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4

12

13

14

18

19

23

34

37

38

CALL QUT WAIT NUMERIC  Sets number of seconds before the first call
put attempt is made. This allows for ipcal ACK before calling out. Default
value is 10 Secs.

CALLOUT TiME QUTY  NUMERIC Sets the number of seconds the unit will
wait for someone to answer the call out attempt., Default is 45 seconds.

FIRST RINGBACK WAIT PERIOD NUMERIC Sets the number of seconds
the unit will wait to hear a ringback tone when calling out, I heard within
this time period, the unit will wait for ringbacks to stop before assuming
saomeona has answered. 1T not heard, the unit does a blind callout wherg it
keeps saying "hello™ and waits for someone (o type a key, Default (s now 6

seconds plus the initial 2 second built in delay.

accur. It < >0, DTMF "TouchTone” dialing will occur.

PULSE - TONE DIAL SELECTION TRUE/FALSE  1f set to O, pulse dialing will

DIAL TONE MASK #1  BINARY Sets a 4 hit pattern that the unit will aceept

for a valid dial tone. Each hit corresponds to a specific frequency detected
by the call prograss detector. The bits are:

BIT  FREQ VALUE

O 350 Hz 1

1 400 Hz 2

2 440 Hz 4

3 480 Hz. 8

MNormally, a dial tone consists of 350 and 440, so bits O and 2 are =1 10
give a value of 5 {0101 binary}, whicn is the default. Other tone
combinations are possible, however depending on the telco system,

dial tone detection, possible from an outside line. Default is 400H2z and
A480Hz which is 1010 = 10 decimal,

TOUCH TONE TIMING ADJUSTMENTS BINARY Lsb is the number of 10ms
periods the tone is off. Msb is the number of 10ms periods tone 5 on.
Default is 70ms on and 70ms off, or (7 * 286) + 7 = 1799,

hook time during all communications sessions. This acts as an overall time
out with a default of 10 minutes.

RING BACK BIT PATTERN #1 BINARY This is vary simiiar to the dial tone

mask in parameter numbers 18 and 19, except it represents the pattern for a
ring back signal during dialouts. Default is 12 {440 and 480 Hz}.

RING BACK BIT PATTERN #2 BINARY Alternate pattern to #36 above.
Either pattern will cause the unit to detect a ring back. Defauit is also 12
(480 + 440Hz).

INITIAL RING BACK DELAY MNUMERIC Numbear of seconds that program
should wait after dialing to let any connect tones pass before altempting to
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40

41

43

detect a ring back. This is useful in systems that have call progress tones
similar 1o tingback that occur as the call s being placed,

DHAL TONE QUALIFICATION PERIOD  NUMERIC Dial tones must be
continuously present for this number of 10 milli-second periods before
considered valid, Default is 150 (150 * 10ms) = 1.5 seconds.

RING BACK TONE QUALIFICATION PERIOD NUMERIC Audible ringing
{ringbacks} must be continuously present for this number of 10 milli-second
periods before considered valid. Default is 5Q (50 * 10ms) = 1/2 second.

SECONDS BETWEEN EACH PHONE NUMBER  NUMERIC  While processing
the call list, the system will wait this number of second between each
mumber on the list. The defaull is O seconds, so numbers will be processed
quickly. The time between call cycles on the entire list is controller by
parameter 3.

MAX NUMBER OF CALLOUT CYCLES NUMERIC  To avoid endless
callouts, the system can be set up to have a maximum number of callout
cycies determined by this parameater. If 0, the unit will call farever, Any non
zera number up to 285 ¢an be specified.

7.2 CALL-IN CONTROLS

5 NUMBER OF BINGS NUMERIC Sets number of rings to wait before the unit
will answer a call, Default is 2.

21 CALL IN ENABLE TRUE/FALSE If < > 0, the unit will accept call ins. Set
10 O will tell the unit to ignore the ring indicator on in-caming calls. The
default it < >0, so unit will answer phonae,

7.3 PA AND RADIO CONTROLS

1 PA ANNOUNCEMENT TRUE/FALSE If < >0, the unit will announce each
new alarm using the PTT output to key the PA system or radio, If =0, no
local announcaement is made, Defaultis <> 0

2 PA WAIT TIME  NUMERIC Controls number of seconds between local PA
or radio system announcements. Default is 80 seconds.

22 PA ANNOQUNCEMENT DELAY NUMERIC Specifias the numiber of secands
to wait hefore making the first PA announcement. if O, announcement is
made right away. Default is 0 seconds.
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7.4 ANNUNCIATOR CONTROLS

7

10

11

15

16

17

20

33

50

AUTO ACK ERABLE TRUE/FALSE  If set < >0, the unit will automatically
ACK any first out alarms as soon as a valid password is entered. 1 set to O,
the operator must use the ACK command the hard way.

contact scans that the unit must see 1o consider a field contact in alarm.
This is used to filter out noise and nuisance contacts. The default value is 2.
Fach scan is 20 ms long.

RESET CALLOUT REQUEST TRUE/FALSE If < >0, the unit will callout
whenever an alarm contact returns to normal. If O, the unit will callout only
on new alarms, Default is < >0,

LOCAL LAMP ENABLE TRUE/FALSE If < >0, the unit will use the local
LED s like atarm point indicators., H =0, the LEDS can be used for other
purposes, The default is <> 0. This is NOT THE SAME as the FOLLOW
narameter below.

FIELD SWITCH POLARITY TRUE/FALSE If =0, the unit assumes normally
open contacts that close on alarm, H < >0, the opposite is true. Default is
0 for contacts that close on alarm. This only affects the init:al alarm states

which can be overridden by the FLIP command,

8 bhit pattern that contrals which on-board relays will follow their
corresponding alarm point lamp. A 1 in each position causes the relay to
follow the lamp. A O will let the relay be used for other things.

For exarmple, a setting of 3 (binary 0000001 1) will cause the first 2 relays to
follow the alarm point indicators, including Hashing as needed. A setting of
2585 (hinary T1111111) will cause them all to follow, while a setting of O
will cause none of the relays to follow. Good luck with your binary
conversions (available for 50 cents apiece from ART 2.},

e A AR e 2L B S

point groups are locally connected to the Type 100, Defauit is 1 for the built
in 8 input points.

DEFAULT MESSAGE STYLE BINARY Controls the default message style.
Bit 0 =1 causes the unit to say "Channel” before each message. Bit 1=1
causes the unit to say "NUMBER" before the point number. The default is 3,
so the unit will say "CHANNEL NUMBER" hefore each alarm paint number
during announcements,

HORN TIMEQUT NUMERIC f < > (O, this will determing the number of
minutes the horn will blow on gach new alarm. Default is 15 minutes.

REMOTE ACK CHANNEL NUMERIC If < >0, then this peoint in the input
table will be used as an ACK signal. Same action as the normal ACK push
hutton.
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51 REMOTE RES CHANNEL NUMERIC I < >0, then this point in the input
table will be used as an RES signal. Same action as the normal RES push
buiton,

52 REMOTE TEST CHANNEL NUMEC If < >0, then this point in the input
table will be used as an TEST signail. Same action as the normal TEST push
button.

7.5 COMMAND ENTRY SETUPS

8 COMMAND TIMEQUT DELAY NUMERIC Sets number of seconds the unit
will wait between key entries before timing out and terminating
communications. Default is 60 seconds.

7.6 MISCELLANEQUS SETUPS

39 LED DEBUG CONTROL  NUMERIC The 8 LED's normally used for alarm
staius can be used as a debug aid by setting this param non 0. The possible
values are as follows:

1. Show raw call progress tones in lower 4 bits,
Led 1 = 350 Hz
Led 2 = 400 Hz
Led 3 = 440 Hz { By the way, middle A on piano)
Led 4 = 480 Hz
2. Show preocessed line status in lower 4 bits:
Led 1 = Ring Indicator
Led 2 = Touch Tone Detected
Led 3 = Ring Back Detected
Led 4 = Dial Tone Detected
3. Show incoming rings as they are counted down in binary.
4. BSBhow ABCII value of keypresses or touch-tones

42  OUTPUT VERIFICATION TRUE/FALSE i non O, then the program will
raquest output channels twice before processing ouiput related commands.
Command will proceed only if both inputs match.

45  QUTPUT PULSE LENGTH  NUMERIC The PULSE command is used to
toggle an output for a number of 10ms periods specified by this parameter.
If O is specified, the default of 100 periods {1 second)} is used. This
parameter affects all outputs used by the PULSE command.

46  SECS TO WAIT BEFORE RECORDER ANNOUNCEMENTS  NUMERIC When
the system responds to the special 12345 access code, it enters recorder
fanswer machine! mode and waits this number of seconds before making its
announcement,
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47  TYPE OF RESPONSE IN RECORDER MODE  NUMERIC Recorder mode
causes the system 1o announce its location phrase, then the cutrent first out
alarm. {f this param is 0, the system hangs up right away. it non O, then
the system will perform a POLL command prior to disconnecting.

48  RECORDER MODE AUTO ACK AFTER ANNOUNCEMENT TRUE/FALSE
After performing an answering machine announcement, the system wiil
perform an alarm ACK If this param is non 0. If O, the system will continue
down the call list,

49 POINT SCAN PROTOCOL.  NUMERIC
0 Normal Paint Scan
1 Multiplexed Point Scan
2 Multiplexed Point Scan using Reverse Logic
See Section 10 for more information on the scan protocols,

7.7 SERIAL PRINTER SETUPS

24 SERIAL PORT O BAUD RATE  NUMERIC Set to 300, 1200, 2400,4800, or
9600 baud. Detault is 1200.

25 SERIAL PORT 1 BAUD RATE  NUMERIC Same as above,

26 DEFAULT PRINTER PORY NUMERIC Set ta Q or 1 to indicate printaer port.
Defauit is 1,

27 PRINTER DELAY TICKS NUMERIC To handle siow printers, the unit will
delay this many 10ms periods between each character sent to the printer.
Default is 3.

29  OFF-HOOK OUTPUT RELAY CONTROL  NUMERIC This parameter specifies
the output relay to be actuated with ever the phone line or radio channel is
being accessed, Any cutput relay can be specified. A value of O will cause
this function to be disabled.

30 PRINTER DELAY NUMERIC Number of seconds to wait for a remote
printer connaction in modem based systems. Default is 60 seconds.

1 MAXIMUM SECONDS PRINTER STAYS ON-LINE  NUMERIC During remote
printer sessions, the program will monitor the time connected to the remote
nrinter and disconnect if this time is exceeded. Default is 180 seconds.

32 MINUTES BETWEEN PRINTER CALLOUTS NUMERIC The time between
printer callout attempis. Default is 2 minutes.

35 PRINTER LIST CONTROL NUMERIC This controls the format of point
listings during remote printer sessions. A vatue ot O will cause only the
panding alarm messages 1o be printed, If non Q, a listing will be produced
after the pending messages. A value of 1 will cause all points to be listed
{similar to LISTALL command}. A value of 2 will cause only current alarms
to be listed {similar to almiist command}.
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7.8 NETWORK CONFIGURATION

6 SERIAL NUMBER NUMERIC Sets an 1D numbar that the unit will use o
identify itself during remote operations. Default is 1,

28  NETWOQRK CALLOUT ENABLE TRUE/FALSE If set < >0, the unit will
attempt to reach other Type 100 when calling out by using touch tane
comimand sequence. f 0, the unit will not try network links on callout, The
unit is always ready 1o receive network inputs. Default is 0.

7.9 TYPE 100 PARAMETERS - NUMERIC LISTING

1 FA Announcement

2 PA wait time

3 Call out delay

% Call out wait

5 Rumber of Rings

& Serial Number

7 RAutc ACK Enable

8 Command Timecut delay

4 Annunciatsor Scana

10 feset Callout Request

11 Loeai Lamp Enable

12 Callout Time Out

13 First Ringback Wait Period

14 Pulse ~ Tone/Dial selection

iB Field Switceh polarity

16 Relay follow settings

17 Number of local boards

18 Dial Tone mask #1

19 Dial Tone maslk #2

20 Default message sgtyle

21 Call in enable

2z PA Anpouncenmant delay

23 Touch Tone Timing Adjustments

24 Berial port O baud rate

25 Serial port 1 baud rate

) Default printer port

27 Printar Delay ticks

28 Network Callout Enable

249 Gff-honk Output Relay Control

30 Printer Delay

31 Maximum Seconds Printer atays on-line

32 Minutes Between Printer Callcuts

33 Horn Timeout

34 Gff Hook Timsout

s Printer List Control

36 Ring Back Bit Pattern #1

a7 Ring Back Blt Pattern #2

a8 Initial Ring Back Delay

39 LED Debug Control

40 Pial Tone gualification puriod

41 Ring Back tons gualification period

42 Output Verification OFF/ON

43 Seconds Between Each Phone Nusber callout
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44 HAX Number of Callout Cyclies

45 Output Pulese Length

46 S5ECS to Wailt Before Recorder Apnouncements
47 Type of Response in Recorder Mode

4B Recorder Mode Aubto Ack After Announcement
4% Peint Scan Protoool

50 Remwote ACK Channel

51 Remote RES Channel

52 Remote TEET Channel

8.0 Type 100 MESSAGE FORMATS

The Type 100 has a fixed number of available atarm point message sirings.
These strings can be empty {causing a default "channel Number” type message) or
the string can contain a list of library phrase numbers. At cold start time, the first
128 are nulied out with a 255 decimal as the first and only code for each point.
Each alarm point can have 10 codes, the lagt of which must be g 255 to mark the
end of the message. Therefore, 9 phrases can be stored for each alarm point,

The message for point 129 is actually the unit location phrase. 1t defaults to
messages 10, 254, 255 s0 that the unit will say "TEST INC. Type 100 Number ”
foliowed by the vaiue stored in the unit 1D parameter. You can re-program this
paint to be a location phrase or whatever you want, hased on the available
message phrases installed in the Voice Library in the unit,

8.1 LIBRARY PHRASES

The Type 100 has a set of required phrases that are stored in the library
ROM set. The first 44 are required to operate the unit, and additional message
phrases are added after the required ones. Each phrase has an 1D number assigned
by the order it was loaded in the rom set, and a printout of the library contents is
provided with each Type 100. If the printout is not available, the SAYALL
command can be used (o have the unit recite the phrases, one after another,
bheginning at a specified phrase number.

There are other phrase codes that are built into the system that are helpful in
pragraming message sirings. These are various length pauses that are explainad
below,
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Entry

COe
255
254

253
252
251
2580
249
248

RESCRIPTION
ZERO

ORE

T

THREE
FOUR

FIVE

21X

BEVEN
EIGHT
NINE
SIGNON
READY

QK

ENTER
HUMBEHR
ERHOR
BIRECTORY
HELLG
GOODEYE
CHAKNEL
ON

OFF
ACCEES CODE

Entry DESCRIPTION

23
24
25
26
27
a8
25
30
31
32
33
14
35
36
37
38
A9
50
41
42
43
44
25%

FIRST OUT
ALARM
CURRENT
is
COMMUNTCTIONS
CALLOUT
ENABLED
DISABLED
COMMAND
aLp

NEW
PARAMETER
CANCELLED
EMPTY
VALUR
PHONE
QUTPUT
IRPUT
PROGRAM
LIBRARY
FALLURE
MG

End of Hesgsage Marker

SPECLAL CODE FUNCTTON

STOP code that lndicates end of message.

Causes the word “"number " followed by the contents of

the unit ID parameter to be spoken,
2 mecond Pause

1.5 gecond pauss

1 second pause

-5 second panse
<28 second paune
.10 gecond pause

8.2 SETTING UP THE PHRASES

The first step is deciding what phrases are needed.

these phrases:

Paint 1
Point 2
Paint 3

Example library phrases;

Phrase 46 “Boiler Room”

"Boiler Roam High Temperature”
"Boiler Room High Pressure”
"Boiler room Low Temperature”

Phrase 47 "High"
Phrase 48 "Low"”

Phrase 49 "Temperature”

Phrase 50 "Pressure”
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First , we will write down the phrase codes for each point.

Point 1 46,47,49,255 "Boller Room", "high", "temperature”, stop
Point 2  46,47,50,255 "Boiler Room”, "high", "pressure”, stop

and so on. Note that each point ends in a 255 1o mark the end of the phrase.

8.3 PROGRAMMING THE PHRASES

Once the phrase lists {or strings) are determined, each point must be
programmed with its own message code sequence. Ag mentioned, atl alarm
messages are nulled out with a 255 at cold start, This will force the unit to say
"channel Number” followed by the point number. This may suffice for many
applications. Howevaer, if custom phrases are to be installed, the SETMSG (set
massage *7386744) command is used. It will ask for the point to he programmed,
and then accept up to 10 codes that will be assigned to that point, The phrases
are entered one at a time in the usual parameter entry method. The unit will
accept up to 10 codes, and will stop when yvou enter 2585 as a code. Hf all went
weil, the unit will recite the entire phrase back 1o you.

To simply check a phrase, or to cancel the entry in progress, simply enter a
*# as a code. The unit will not change the present contents of the point message
string and will recite the ariginal contents.

Back to the example above. We start the Type 100 as usual, then enter
SETMSG (*7386744#) to request a set message action. The unit asks for the point
number, and we tell it *1# for point number one. We then enter as follows:

Y464 *A4T# *49# *25B#

This will assign the desired codes {0 point aumber 1. All points are done in
the same manner. The unit should retain the programmed phrase strings as long as
power is maintained on the ram. This is dane with a Dallas Semiconducior "Smart
Socket” installed under the ram chip of the main circuit board. This device
provides the battery backup necessary to maintain the Type 100 configuration
information when main power is removed.

HELPFUL COMMANDS
Several commands that are helpful in checking the messages. They are:

SAYALL (729255} Say all of the alarm point massages. Hold a
key down to stop the process.

SAYLIB (728542) Say library phrases in order. You will be
prompted for the lib phrase number to start with
50 you won't have to listen to all phrases. Hold
a key down 1o cancel while it is running.
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9.0 Type 100 NETWORK SETUP
9.7 INTRORUCTION

The Type 100 network system will allow one unit 1o "talk’ to another unit
and exchange information over the telephone line. To implement this Type 100 has
a special command, SETNET (738638). This command operates much like the
PARAM command except that entries range from 0-255 rather than 0-64K as in
PARAM.

Another command, SETNETS {(7386387) is similar except that the unit will
only prompt for the first location to be programmed. After the first one it will ask
"enter new value” automatically for the next parameter until a null entry is made.
This makes it gasier to program lots of locations.

The SETNET entry list starts with 3 entries that only appear once. The
entries following the first three are groups of 4 values, one group for each network
unit {or node}, in order for an other unit to be able to call this unit, an entry for the
remote must appear in this table. Also, entries must be contiguous with no blank
or empty spaces in the list,

The first three entries are as follows:

PARAM

NUM FUNCTION

1 ID of this unit when calling other units.

2 Number of 8 point alarm groups used by all of the network inputs
connected to this unit,

3 Number of remote network units that will be connected,

Each remote unift will have a 4 byte entry in the network table that lpoks like
this:

First Remote Unit |d.

Second Number of alarm points to bring in from the remote unit, starting with
point #1 of the remote unit's list.

Third Number of points in our alarm list that precede the first alarm point
from this remote,

Fourth Reply code to ofther unit when point status is transferred. Vaius =0
will send a NOP, while < >0 causes this unit to ACK the other unit.
A NOP will tet the calling unit proceed down it's Directory list and call
other units.

The tabie below indicates the SETNET parameter number for different remote
unit positions. For example, whan programming the values for the third remote
unit, we will use the SETNET parameters 12, 13, 14, and 15 which are the First
thru Fourth values for that remote. Note that the first 3 bytes in the table control
how many units and points are in the complete system, while the individual entries
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only control the specs for a single unit.

9.2 SETNET COMMAND PARAMETERS

[~~~ PARAMETER NUMBER--——-~|

Remote FIRST SECOND  THIRD FOURTH
NODE in POINTS OFFSET  REPLY
1 4 5 5 7

P g 9 10 i1

3 i2 13 14 15

4 16 17 i8 19

5 40 21 22 23

6 24 25 26 27

7 28 29 30 31

] 32 33 34 i5

9 36 37 a8 39

10 40 471 42 %3

11 44 45 46 47

12 48 44 50 51

13 52 53 54 55

14 56 57 58 59
9.3 EXAMPLE

Lets set up a 3 unit network where 3 units will be calling to a single Type
100. Specs are as follow:

INET POTNTS 15
Local 8 100
Rem #1 4 1
Ram #2 2 2
Ham #3 6 3

The alarm map for the main unit will ook as follows:

Points 1-8 Local inputs
911 Remote #1
12~13 Remote #2
1414 Raemote #3
TOTAEL ENGINEERING SERVICES TEAM G9/711791
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The SETNET parameters must be prograrmmed one at a time as follows:

PARAM VALUE  FUNCTION

1 100 Leocal unit ID

2 2 Number of 8 Bit groups used by remote inputs
3 3 Number of remotes that will connect
4 1 Remote #1 ID

5 3 Number of points for rem #1

& 8 Offset into local alarm table

7 0 Do not ack remote #1

5 Remote #2 1D

6 2 Number of points from Rem #2

7 11 Offset into local alarm table (8+3)
8 1 Parform ACK on remote #2 callin

3 3 Remote #3 id

10 & Number of points from Rem #3

11 13 Offset in alarm table (8+3+2)

12 1 Do ACK on rem #3 callins

10.0 POINT SCAN OPTIONS

Normally the Type 100 updates its internal status list based on the off-on
position of switches connected to individual input points, Each switch corresponds
to a single point in the table. Software version 2.24 introduced alternate interface
methods that can be specified with parameter number 43, A setting of 0 causes
the unit to operate in the traditional manner, where gach input corresponds to a
single alarm point.

This saection describes the various intarface protocols supported by the Type
100 software. The available protocols are described below. Note that only a
singte protocol can be active at any one time.

10.1 MULTIPLEX INPUT SCAN

The multiplexed protocols {param 48 set to 1 or 2} provide a simpler method
of interfacing other automated equipment that can provide alarm point information
as a binary coded signal. With thig scheme, the normal 8 inputs on the Type 100
main board become & multiplexed input channel. The lower 6 points {1-6} are used
to interface the point number to be manipulated in the Type 100 memory. Input 7
is used as a "clear” signal, and input 8 is used as a "set” signal. When using the
multiplex protecol, the Type 100 looks at all 8 switches inputs as a unit, rather
than one bit at & time. |f any input switches are set, then the unit uses the lower 6
switch positions to determine the channel number (1-63), and sets or clears that
point based on the position of inputs 7 and 8. [f neither 7 ar 8 is active, then
nothing happens. If both are active, then again nothing happens. Protocol option
1 uses normal positive logic, while aption 2 uses negative logic. This is provided
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10 accommodate either output type from the connected eqguipmeant,

Far example, if an external system wants 1o signal the Type 100 that point
11 has gone into alarm, it would provide a signal patiern as follows:

8 7 & 5 4 3 é 1
ON off off off ON off ON QN

Switch positions 4, 3, 2, and 1 form a binary pattern 1811, which is
squivalent to 11 decimal. Switch position 8 indicates that this channel is in the
abnormal {alarm) position. When reading this 8 bit pattern, the Type 100 will
update the status of point 11 to indicate that the point Is active. The resuit is the
same as if a switch on input number 11 of a standard Type 100 had closed. All
other actions of the unit are the same, including alarming and callout activity.

The advantage of the multiplex protocoel is that up to 63 points can be
mmterfaced without the use of an expansion board, Also, output points on the
controlling unit that are normally used to connect to the Type 100 are not required.

IMPORTANT The Type 100 rnust be set up for the correct number of 8
input "boards"” that would normaily have been required for the amount of inputs to
be processed. This is necessary to cause the system to scan the internal point
tables for the propoer number of channels. For example, if the system is 10 be set
up for 24 multiplexed inputs, then the board setting must be 3 (3 * §=24). The
scanning logic will anly took at the lowest 8 real inputs, but will map the
muttiplexed input points into a table 24 paints long.

Protoco! option 1 uses the switch inputs in their normal mode, where a
closed switch {opto-isolator active) indicates a logical 1", Protocol option 2
inverts the inputs, so that an open switch appears as a logical "1". Both oplions
are provided to accommaodate various system interfaces that use positive or
negative logic outputs. The TEST Type 1000 and 1200 interface driver described
below uses option 1 {positive logic).

10.2 TEST PC BASED RTU INTERFACE

The following section applies to the TEST inc. RTU Type 1000 and 1200
systems only, and assumes some farmifiarity with the setup and operation of those
units. The following will cover configuration of the larger RTU 50 that it can be
interfaced with the Type 100 using the parallel printer port ot the RTU connected
to the normal switch inputs of the Type 100. Other RTU systermns can use @ simiiar
interface method subject 1o the limitations of the hardware,

The multiplex protocol can be used to interface the Type 100 with a TEST
Type 1000 or 1200 PC Based RTU system. These units have a built-in driver
calted "T100" that will allow mapping of the RTU channels to multiplexed inputs of
the Type 100. The basic idea is to configure the RTU s¢ that it maps groups of
channels into cantiguous blocks in the Type 100 atarm point table. For example,
the status of RTU STATUS INPUT Points 1-8 can be mapped into Type 100
channets 1-8, and RTU STATUS QUTPUT Points 1-8 can be mapgped into Type 100
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channels 8-16. The mapping is completely under the user’s control based on the
contents of the driver configuration file, which is a simple text file similar to other
RTU /O driver files.

The RTU points are specitied in groups of contiguous channels in typical RTU
range style such as $1:816 or a1:a8. The driver will treat these poinis as a unit,
and will examing each one in sequence. The starting position in the Type 100
point map must also be specified so that the driver can propearly "map” the RTU
points into the Type 100 alarm table. The starting position in the Type 100 list is
ali that is needed. The driver will start there, and add one 1o each sequential RTU
channel being scanned. So, to specify a group, the driver must be told the RTU
point range and the starting Type 100 input channel, The rest happens
sutomatically when the driver executes.

For example, suppose we want to scan RTU output points 9 through 14 into
the Type 100 input range of 17-22. The mapping will put Output 9 into Input 17,
output 10 inte Input 18, and s0 on as follows:

i CHANHNEL TYPE 100 MPX INPUT
09 17
QLo 18
011 i9
Q12 20
013 21
014 22

The driver will scan each defined block and constantly send out the status of
each RTU channel, one after another, on each pass through the driver. The driver
uses the "abnormal” status of a channel to determine if it should multiplex a "set”
ar a "clear” for each channel. The channel number {retative to the Type 100) is
sant out on port bits 0-5 {corresponding to Type 100 switch inputs 1-61. If the
channel is normal, the driver seis bit 6 of the ocutput port {connected to switeh
input 7). If the channel is abnormal, the driver sets bit 7 {connected to swilch
input 8}, Either bit 6 or 7 is always used to indicate the status of the channetl,

A complets, typical RTU driver file is as follows:

mag Reading Type 100 configuration file

port 1 $FF ; Parallel port 1 using negative logic ocutputs
BCAN col:o8 1 ; RTU start, Count, Type 100 Start

gean viivh 9

The tirst line is just @ message line that will display a line of text on the
RTW's CRT during startup. The next line (port) sets up a driver on parallel printer
port 1. The §FF is a mask that is used to flip each bit before it is output to the
narallel port. This is necessary to provide the "negative logic” necessary 1o drive
the Type 100 Opto Isolated inputs. Note that the $FF is optional as this is the
default value used if none is provided on this line.

The first SCAN line takes Outputr channels 1 through 8 and maps them into
the Type 100 RTU heginning at alarm point 1. The next line takes value channeis
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1 through 8 and maps them starting at channel 9, so they occupy alarm points 9
through 16,

The PORT line can specify any of the paralle! ports (1 through 4}, and the
driver will look up the actual port address from the system's BIOS table. if a
number larger than 4 is specified, then the driver will use that as the actual port
address. This can be used if a special interface board is used rather than the
normal paraliel printer port. Note that the use of a dollar sign (%) is the software's
method of specifying hex notation. The decimal equivalent of $FF is 255, and this
could have been used instead of §FF.

The optional logic mask {$FF in the example} must tollow the port number,
and is used in an Exclusive Or {XOR) operation. When the driver calculates the &
bit pattern 1o output, it does not simply send the pattern out the port. Just prior to
the cutput operation, the driver will XOR the bit pattern with the specified mask.
Any mask can be used, although the most common gnes will be $00 and $FF. A
value of $00 causes the pattern to be sent as-is, while the value of $FF will cause
aach bit ta be flipped. Al 1's become 0's, and vice versa, Other patterns wel
cause any bit positions with a 1 in the mask to be flipped. The masi is optionai,
and defaults 1o $FF if not specified.

The T100 driver must be installed in the SCADA software in a manner
similar to the Metrabus or Generic 1/0 driver. The configuration file for the overall
system setup must contain a driver task, and a DRIVER command line must be
spacified to tell the system the type of driver and the name ¢f the T100
configuration file. As an example, an RTU named VR220 might have fines like this
in the .DAT file:

LR

task,Driver,T-100 Driver, ,2
Driver T100 VR220.100 ; Load the Type 100 interface driver
This is just a portion of the overall file contents, and the System Resign

Manual should be consulted for further information on setting up the SCADA
system configuration files,
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The wiring between the RTU and the Type 100 is typically as follows:

[ oo RTU STDEww | | TYPE 100 SIDE~—w-—mw== |
DATA PORT TYPE 100 MULTIPLEY

BIT DB-25 Term Strip FURCTTON

0 p — : 3 Adviress Bit 0
1 3 2 Address Bit 2
2 4 3 address Bit 2
3 5 el Address Bit 3
4 & 5 Address Bit 4
5 7 & Address Bit 5
& B e 7 aint Clear Bit
7 - 8 Point Set Bit
Gnd 18~2% G common Ground

The Type 100 inputs are normally activated by closing a switch from the
tarminal strip to ground. This completes a circuit through an opto-isolator thatl is
connected to the switch input supply voltage, Therefore, grounding a switch input
sctivates that input point. A grounded switch looks like a lagical "17 to the Type
100 software. The Type 1200 RTU T100 driver must be set up for negative logic
(via the SFF mask) so that a logical "1" is indicated with a ground signal at the DB-
25 output of the printer port. This ground will appear to the Type 100 software as
a fogical "1".

All of the wires do not need to be run if only a few inputs are to bhe
multiplexed. For example, if only 10 points are needed, then wires on switch
inputs B and 6 are not needed. This is because the inputs for 1-4 can specify input
points 1 through 15, Keep in mind that wires to the set and ciear inputs must
always be run.

IMPORTANT: The supply voltage for the Type 100 inputs must be b volts
0O or jessgl. This s because the parallel port of the computer is a TTL device, and
voltages over b will damage the circuit. The standard Type 100 uses the unit
supply voltage as the switch supply, and this may be 12 to 20 VD(C. The Type
100 must be wired to use 5 VOC, which can bhe obtained from the RTU it
11ecessary.

When using the Type 100 with muitiplex inputs, it may be desirable to
increase the number of scans required for a point to go into alarm,  This will
reduce false inputs caused by glitches on the interface line, especially an units
connected via a PG parallel port, These ports are often manipulated when the PC
"boots"” up, and these glitches can appear as alarm signals. Setting the scan count
(parameter number 8) to a number in the range of 20-50 will add a slignt delay to
he time the unit will respond, but will eliminate many nuisance trips,

10.3 REMOTE ACK, RESET, AND TEST

The normal methods of acknowledging and resetting alarm conditions is tg
use the local push buttons or use keypad commands. The unit can use normai
mput peints to do these functions as specified in parameters 50, 51, and 2. If
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these parameters are non 0, then they represent an input channel that, when
active, causes the system 1o do the equivalent of the push button or command
action,

Parameters 50, 51, and 52 are used to store the remote input point for the
ACK, RESET, and TEST push button functions.  For example, if input 41 is
specified as the ACK input, then the system will check that input on each ACK
button scan. 1f the peoint is active, the unit will perform an ACK operation. In
addition, the unit forces the state of the specified input to be inactive, 50 that it
only has effect on the one pass. If the point is connected to a real switch, then it
will be activated again on the next point scan, which will cause the ACK to repeat
as long as the remote switch is activated. This would be similar to holding the
ACK push bution on the unit.

If the remote ACK point is interfaced using the multiplex option, then it will
be set with one code and reset with angther {over the multipiexer). 11 the Type
100 missed the reset code, then the remote ACK or RESET might remain active
indefinitely. To avoid this possible hangup, the Type 100 always resets the ACK
and RES input points internally after each check. 5o, even if the multiplexed signal
to clear these points is missed, the unit will have removed the active state anyway.

The most likely use of these inputs is to provide the TEST Type 1200 RTU
with the capability of ACKing and RESETing the Type 100 without having to wire
these push buttons individually. It also allows all sorts of games to be played with
the netwuark intsrface.

11.0 TYPE 100 CALIBRATION AND COMM SETUP

The Type 100 monitors the phone line for a number of special 1ones called
“call progress tones"” and DTMF {touch) tongs. There are several adjustment in
hoth hardware and software that allow the unit to be adapted o many diftferent
phone systems, Including cellular coverage.

17.71 QUTPUT LEVEL ADJUSTMENTS

The Type 100 circuit board has 3 hardware adiustments that determing the
gutput volume frony the unit to the phone line. Thase control the touch tone
output volume, the voice volume, and the overall volume. The goat in adjusting is
1o provide a signal level that is similar to that of a standard phone,

Se1 the overall voiume pot (R8) to a middie position 1o start, Place unit in
the DIAL command, and press touch tones. Adjust pot R3 until the tone volume is
similar to that of a touch tone phone connected as an extension phone.

Use the SAYLIB command to have the unit announce all of the library
massages. Then, adiust the voice volume pot {RB) to provide the loudest, clearest
voice. if set too loud, the voice will hecome distorted.

Further adjust the main volume pot to provide a loud, clear signal that does
not distort either the touch tones or the voice output.
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The on-board amplifier volume {(R27) should be adjusted last after sefting the
overall voiume level.

11.2 USING THE LEDs FOR DIAGNOSTICS

Software versions 2.18 and later can use the on-board LED display to
moritor various system functions, When in debug meode, the LEDs no longer
operate as atarm indicators., System parameter number 38 controls the debugy
function, and setting it to O restores normal operation.

Setting debug to 1T will cause the system to display all accesses ta the call
progress detector in the first 4 LED positions. The value of these LEDs 15 explained
below. This can be used to determine the exact frequencies used by cach phone
system for dial tones and ring back signals.

Debug velue 2 uses the LEDs to display general tone detection within the
program. Each of the first 4 leds has a specific value as follows:

ted 1 Ring Indicator

Led 2 Touch Tone detected

Led 3 Qualified ringback tone detected
Led 4 Qusnlified dialtone detected.

Note that debug 2 s different from debug 1 because 1 shows the actual
frequencies being detected at any instant, while debug 2 shows the program’s call
progress stale including any time delays needed to qualify call progress tones. For
example, Debug 2 will not show Led 3 until the dial tone has been present for the
number of 10ms periods specified in parameter 40,

Debug 3 provides a down counter of the rings needed for the Type 100 1o
answer the phone. When the first ring {8 detected, the LED display is loaded with
the count {in binary of course). As each ring is detected, the count (and display) is
decremented. The unit will answer when the count reaches 0. This is useful to
troubleshoot ring detection problems. Nore that the count is displayed in binary
with the most significant bit on the left, not on the right as in normal hinary
representations.

Debug 4 uses the LED's to display touch tone and local keypad keypresses
as they are accessed by the unit. The last accessed code is left in the display.
The code is the ASCH code for the character being processed. The LED display
would be as follows:
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CHAR HEX 1 2 3 4 5 6 7 8 <— LED POSITION
0 30h - - - X X - -
1 31h X - - R X - -
2 32h - X - - X X - -
3 33h X X - - x X - -
4 34h - - X - X X - -
5 35h X - X - X X - -
6 36h - X b4 - X X - -
7 37h X ¥ X - X X - =
& 38h - - ~ X X X - -
9 39h X - - ¥ X X -
@ 40h - - - - - - X -
# 23h X X - - - ¥ - -

Note that the LER's are positioned left 1o right, which is opposite from
normal binary number representation. The least significant bit is LED 1 on the left,
not on the right. If this is a problem for you, you might try standing on your head
while maonitoring the LED's as this will put them in the correct right-to-left order.

11.3 CALL PROGRESS DETECTION

Call progress 1ones used by the Type 100 include the dial tone and the
audible ringing {ringback}. The tones consist of one or more specific frequencies,
The Type 100 can detect each of these frequencies separately, and uses a "bit
pattern” to match tones for specific functions. These tanes are somewhat
standardized by Ma Bel as follows:

B e it T

Fregueno 480 440 400 350 Hz.

i i i e, A b e S e SE TP AR W e e TR W W G, v T L s Ak A WS S AN RGN e e I T Sy T e e RS A W

Dial tone 0 1 0 1

Ringback 1 1 0 0

Bit Position 3 2 1 0 <= Internally

Led Position 4 3 2 i <- On display

Value 8 4 2 1 <- Mask Value per bit

This table shows the Bell standard frequencies and how they are represented
irn the Type 100. For example, a standard Bell dial tone consists of 440 and 350
Hz. When in debug mode, this will turn on LED's 1 and 3 {numbered left to right
on ¢ircuit board). These are internally accessed as bits O and 2 of the call nrogress
detector device. The decimal values for these bits are 4 and 1.

All this information is needed to set up the parameter that 1ells the Type 100
what tones to expect for a dial tone. By sefting parameter 3% to 1, the unit will
display call progress accesses on the LED's. Looking at the LED s white listening
to the call will aliow verification of what tones the Type 100 is hearing during
various parts of a call. The DIAL command can be used to use the Type 100 as a
phone to place a call. The LED's will flash to indicate the call progress tones being
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detected.

Many PBX and electronic phones do not use standard dial tone frequencies.
By monitoring the actual callout, the proper bit pattern and its decimal equivalent
value for the dial tene mask can be determined from the table above. Aflter
determining the LED's that are on during a dial torne, add up the values provided (o
obtain the decimal value of the dial tone mask. The standard one is 350 and 440
Hz, LEDs 1 and 3, value 1 and 4, for & total of 5.

The ringback heard during a callout has a similar system but uses different
tones, The Bell standard is 440 and 480 Hz, which show on LEDs 3 and 4. These
have values of 4 and 8, so a standard ringback value is 8+4 =12,

11.4 CALL PROGRESS TONE DURATIONS

The Bell specification for call progress codes includes both the tones required
and their duration. Unfortunately, the exact timing may vary from system 1o
system for a variety of reasons. Electronic phones operating within a facility, and
special systems such as cellular coverage otten provide alternate timing for the call
progress iones,

The Type 100 has 2 timing settings in parameters 40 and 41 to cantrol the
qualifying times for both dial tones and ringbacks, The value is in 10ms
increments, so a value of 100 is equivaient to 1 second. When timing the tones,
the program examines the call progress tone to deilect any change in the value
during the entire timing period, not just at the start and end.

For example, a standard dial tone must be present for at least 1.5 seconds
before becoming valid. Shorter times are used for things like busy, off-hook alarm,
a1, The same i5 true for the ringback. So, the Type 100 allows the gualification
times for these tones to be adjusted to suit each individual system. The default
values will work in most cases.

Setting the dial-tone time shorter allows for a quicker caltout, especiaily on
weak phoneg systems. Howewvaer, setting it to low will cause false dial tone
detections during random voice and other line noise. The Type 100 disconnects
the phone ling when it detects a disl-tone atl any time ather than when i wants (o
place a call. Therefore, a low setting may produce unintentional disconnects during
otherwise normal operation.

Setting the dial-tone time to long is not as much of a problem. It may
prevent dialouts if there is noise on the line that momentarily clears the dial-tone
detector during the timing period. It also lengthens the time that the unit can
detect a disconnect if the caller hangs up without using the BYE command.

The ringback time is less critical because it is only used during callouts to
detect when the phone has been answered. The worse that can happen here is
that the unit will start talking 10 soon after hearing a false ringback.

Note that it is possible to set the dial-tone and ring-back patterns to stmilar
values., Each one has 2 possible settings to accommodate inside and outsida dial-
tongs. If the phone system uses the same tones for dial-tone and ringback, then
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the timing parameier may become critical in setting the system up to praperly
decode the tones., For example, an alternating dial-tone 15 often used in electronic
systems to indicate busy on an internal line. Every system is different and will
have to be understood hefore the Type 100 can be properly configured,

11.5 CALLOUT TIMING

Because each Type 100 instaliation has different communications
requirements, the unit has a number of timing parameters that allow adjustment of
the callout procedure. In order to adjust these parameters, it is important to
understand haw the unit processes callouts. The important callout parameters here
are:

PARAM FUNCTION

3 Seconds between calling cycles,

4 Seconds before the first callout attempt.

12 Seconds for overall callout timeout (gach number).
13 First ringback wait period.

38 Delay to wait before checking ringbacks.

43 Time between each number in the DIR list,

When an alarm occurs, the unit wilt go into an initial caliout wait period
determined by Parameter 4. This will allow a local operator time to ACK the unit
before a callout attempt is made.

After the initial callout period, the umit will start a callout cycle. A cycle
consists of attempts to reach a phone number from the active number list. This list
is set up with the CALL and DIR commands. Only valid entries in the list will be
processad.

A callout attempf is made on each number, in furn, until an ACK is recewved.
The in-between call timing is controlled by Parameter 43. This provides the
number of seconds that the unit will wait in between each phone number on the
list. If Param 43 is zero, then the numbers are processed one after another with no
wait in-between. Another parameter, number 3, controls the time between each
CYCLE, not each number,

When each number is called, the unit will normally wait up to 10 seconds for
a valid dial tone before calling out. This is necessary because some phone systems
have significant delays when granting access 1o an outside fine. This regquirement
can be overridden by using a WAIT as part of the phone number {see the CALL
command}.

After the number is dialed, the unit will wait a small number of seconds
(Param 38) to allow line switching noise to clear. Then, the unit expects 1o hear
"ringbacks", which is the audible ringing noise the phone makes when placing a
call. The unit will wait for the number of seconds in Param 13 before going into an
alternate callout mode.

Assuming that at least one ringback is heard, the unit will Histen for the
ringback to stop. Whaen it ends, it means that the normal ringback silence period
has occcurred, of it means that someone has answeraed the phone. The unit cannot
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tall which has happened without waiting for another ringback. Se, during the
silence, it says "Hello” to tell anyone listening that an Type 100 is on the lina. It
no additional ringbacks are heard in 6 secords, the unit assumes that the phone
has been answeared and someong is on the line. H a ringback returns, the unit
stiould shut up and time the naxt ringback.

if the first ringback was nevor heard, it means that the phona line is very
weak (nat uncommon in remoete locations) or that someone answered before the
first ringback occurred. In this case, the unit starts to say "hello” and the location
name to allow anyone answering 1o enter the access code. This is called a blind
caliout, and is not as reliable as ithe normal ringback detection method but works
weli enough if ihe operators are ready for the calls.

12.0 TYPE 700 NOTES

The following notes may answer often asked guestions an configuring and
operating the Type 100,

1. Alarm point 129 is actually the location phrase that is spoken each time the
unit answers or calls out. The phrase defaults to "TEST Type 100 Number”
fallowed by the unit number set in the network parameter table (defaull is
1}, Program the location phrase just as any other point (SETMSG).

2. All paints can be either Norm open or Norm Closed on a point by point basis.
At cold start, all points are set to NQO, close on atarm. Use the FLIF ar
LEARN command to change the normal state of any inputs.

3. The SCAN command will adjust the number of sequential point scans that
the unit will require before considering a point to be in alarm. This is used to
eliminate noise spikes and other momentary closures from appearing as
actual atarms. This only affects NO {close on alarm) points. Points that
open on alarm always alarm immediately. Each scan is 20ms, 50 using to
rmany scans may cause the unit 1o miss momentary contact closures.,

4. The reset push button can be wired closed to eliminate the need for resetting
alarms after they clear. if left open, 8 RESET command or a push button will
have o be used to clear any alarms after the field contact clears. Normally,
loave thig jumped.

The fuse on the board is for field contact power that is brought out to the
terminal strip. This power is monitored separately by the unit and a blown
fuse will cause the unit to call out and indicate a system alarm. The fuse
must be installed even if the field contact voltage is gotten from somewhaere
alse.

f %3]

G. The smartsocket battery backup device must be installed under the RAM in
the first memory socket. If 2 smartwatch is installed, it goes under the First
voice library socket (the third memory socket).
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7. Printers must be RS-232 serial devices connected 1o either serial port. The
default is port 1 (CRT port), 1200 baud. This can be changed with the
PARAM command if desired.

8. The use of parameter #29, Off-Hook Relay, will allow special configuration
of the communications line when the unit is off-hook. Applications include
activation of ampfification or attenuation equipment and miscellaneous alarm
triggering.

9. Use the sensitivity setling jumpers to adiust the unit to varying phone line
conditions. These affect the unit's response to call progress tones {diatl
tones, ringbacks, etc) as well as the DTMF Touch Tones. Refer the layout
drawing for location and positions for these jumpers,

10, A serial terminal {or PC using communications program) can be connectad to
the Type 100 using the header at P7. The pinout is designed to connocet
directly to an IBM-PC 25 pin serial connector, The type 100 will sense the
presence of the connection and send periods to the terminal at 1200 band.
The use can press [ENTER] to allow an auto-baud procedure to detect g
different baud rate. When the autobaud completes, the user will be jeft in a
moniter program that allows manipulation of the Type 100 internais. The
Type 100 must be equipped with the RS-232 converter componenis in order
for this option to be used. After connected, enter a ? to get help on using
the momnor.
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TYPE 100 INDEX

Abnormal, 33, 34

ACK, &, 7, 8,10, 14, 15, 16, 21, 23, 25, 26, 27, 30, 32, 36, 37, 1

Actuated, 25

Address, B, 1}, 17, 18, 19, 3b, 36

Alarm, 3, 4,5, 6, 9,10, 11,13, 14, 156, 16, 17,18, 20, 22, 23, 24, 25,27, 28,
28, 30, 31, 32, 33, 34, 35, 36, 38, 40, 41, 42, 43

Amplification, 38, 43

ANNUNCIATOR, 1, 2,3, 4,5, 14,16, 17, 23, 26

Answer, 5, 8, 9, 21, 22, 24, 38, 42

Applications, 3, 18, 28, 43

ARM, 1. 86,8, 14

ARMALL 1, 6, 15

ART, 4,49, 11, 23

ASCI, 24, 38

Assembler, 7

Attached, 11

Artenuation, 43

Audible, 22, 39, 41

AUTO, 23, @5, 26, 27

Auto-haud, 43

Await, 12, 14, 1h, 18,19

Backup, 29, 42

Hand, 43

Hase, &

Hattery, 3, 29, 44

BALUD, 25, 26, 43

Beeeseessap, 9

Bell, 39, 40

Binary, 20, 21, 23, 24,32, 33, 38, 39
BiOS, 35

Bit, 20, 21, 23, 26, 32, 33, 34, 35, 346, 38, 38, 40
Blank, 9, 30

Bling, 7, 21, 42

Bhirk, 3

BEOCK, 1, 4,5, 8, 14,15, 18, 17, 34
Board, 3. 17, 20, 29, 32, 33, 35, 37, 39, 42
ROARDS, 23, 26, 33

Boolaan, 20

HBubba, 9

Bug, 7

Built-in, 8, 33

Busy, 40, 41

Button, %, 10, 16, 19, 23, 24, 37, 42
BYE, 1,5, 6, 8, 10, 40

Byte, 30

CALIBRATION, 2, 3
L

7
CALL, 1, 2, 5, 8, 10, 12, 13, 19, 20, 21, 22, 24, 25, 26, 30, 37, 38, 39, 40, 41,
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Caller, 9, 1G, 40

Cailin, 32

Caliout, 3, 7. 13, 14, 20, 21, 22, 23, 25, 26, 27, 28, 33, 44, 41, a2

CANCELED, 14, 15, 15, 18, 19

Capacitive, 3

CAUTION, 3

Cellular Phone, 37, 40

Channel, 3, 8, 6, 7, 18, 18, 18, 23, 24, 25, 27, 28, 29, 32, 33, 34, 35, 37

Charger, 3

Clear, 15, 16, 32, 34, 36, 37, 41, 42

Clock, 6, 11

Closure, 16, 42

CODE, 4,5, 6,9,10, 11, 12, 24, 27, 28, 28, 30, 37, 38, 42

COLDSTARY, b

COMM, 37

COMMANIYL 2,4, 5,8, 7,8, 8,10, 11, 12,13, 14, 15, 16, V7, 18, 19, 20, 23,
24, 28,26, 27, 28, 29, 30, 31, 35, 37, 39, 40, 41, 42, 43

COMMUNICATIONS, 2, B, B, 14, 21, 24, 47, 43

Computer, 8§, 38

Configuration, 2, 5, 11, 28, 28, 33, 34, 356, 43

Cannected, 3, 17, 23, 25, 30, 32, 33, 34, 38, 37, 43

Connection, 10, 25, 43

Cantact, 6, 7, 14, 16,17, 23, 42

CONTROL, 1, 2, 3,4, 5, 7,10, 12, 13, 14, 17, 19, 20, 24, 25, 26, 30, 31, 34,
37,40

CPL, 3, 11

CRT, 34, 43

Cyrie, 19, 41

Cycles, 22, 27, 41

Balias, 29

Damage, 3, 358

DANGERQUS, 3

DAY, 35

Data, 4, 5, 8, 8, 11, 12, 18,17, 18, 19, 36
DATE, 1,5, 6, 11, 16

Debug, 7, 24, 26, 48, 39

Dacimat, 20, 21, 27, 33, 35, 38, 40

Decode, 41

DR 8

Default, 8, 11, 20, 21, 22, 23, 24, 25, 26, 27, 34, 40, 42, 43
Delay, 10, 12, 20, 23, 22, 24, 25, 28, 36, 41
Delate, 12, 13, 14

Dasign, 35

Dutector, 21, 38, 38. 40

Diagnostics, 2, 38

DAL, 1,5, 7,12, 13, 14, 21, 22, 24, 26, 37, 38, 39, 40, 41, 43
Dialtone, 38, 40, 41

Cgit, 12

Digitized, 8

DHR, 1, 8, 6, 12, 13, 14, 41
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Directory, b, 68, 12, 13, 14, 28, 30
Disconnect, 25, 40

Display, 24, 38, 39

D05, 7

Drawings, 18

Oriver, 33, 34, 38, 386

DTMF 8, 21, 37, 43

Empty, 31,12, 27, 28, 30

Fnable 5, 13, 14, 20, 22, 23, 28

ENABLED, 28

Entry, 2,4, 7, 8.9, 11,12, 13,14, 15, 17,18, 19, 20, 24, 28, 23, 30

Error, 9, 14, 15, 18, 28

Example, 2, 8, 11, 12, 13, 20, 23, 28, 29, 30, 371, 33, 34, 35, 36, 37, 38, 39, 40,
41

Extension, 37

External, 14, 33

Faileg, 8, 15, 28

Features, 3, 7, 12

FF, 34, 35, 36

Figld, 4, 6, 15, 16, 17, 19, 23, 28, 42

Filter, 23

First, 3, 4, 5, 8, 8,9, 10, 14, 15, 16, 17, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31,
34, 38, 41, 42

FOLLOW, 23, 26, 31, 35

FREC), 21, 38, 38, 40

Functions, 3, 6, 10, 12, 13, 14, 18, 36, 37, 38, 39

Fusa, 42

(Glitches, 36

Gnd, 36

GOODHEYE, 28

Grounding, 36

Groups, 9, 23, 30, 32, 343, 34

Hangup, 37

Hardware, 3, 5§, 33, 37
Header, 43

Heilo, 7, 9, 10, 21, 28, 42
Hex, 35, 39

History, 7

Horn, 7, 20, 23, 26
HOUR, 11

Human, 8

Hz, 21, 24, 39, 40

IBM-PC, 43

i1, 5,6, 11, 20, 28, 27, 28, 30, 31, 32
identification, 11

image, 19
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Indicator, 22, 24, 38

indicators, 23, 38

INP, 2, 5, 8,17, 18,18

INPUT, 2,3, 4,5,6,7, 14,18, 17, 18, 19, 23, 24, 28, 32, 33, 34, 346, 37
Inputs, 5, 15, 17, 18, 19, 24, 28, 30, 31, 32, 33, 34, 356, 37, 42
ingtallation, 3, 41

Instant, 38

Insulation, 3

INTERFACE, 1, 2, 4, 7, 8, 32, 33, 35, 38, 37

interfaced, 33, 37

INTERN, B

isclated, 34

Jumnpers, 43

Keypad, 4, 8, 9, 14, 18, 20, 36, 38
Keyprasses, 24, 38
Keys, 8

Lamps, 17

LAST 1,5, 8, 10,12, 15, 27, 38

LEARN, 1, 3, b, 6, 15, 42

LFD, 3,4, 7,8, 20, 23, 24, 26, 38, 39

Library, 2. 5,8, ¥\, 27, 28, 29, 37, 42

Light, 4

LINE, 1, 3, 4, 8, 12, 13, 14, 17, 21, 24, 25, 30, 34, 35, 36, 37, 40, 41, 42, 43
LIST, 1,5, 6, 7,10, 12, 13, 14, 18, 18, 20, 22, 25, 26, 27, 30, 32, 34, 41
LISTALL, 1, 5,6, 18, 25

Local, 3, 4, 8, 11, 14, 17, 20, 21, 22, 23, 26, 31, 32, 38, 38, 41

Logic, 17, 25, 34, 33, 34, 35, 36

Loudest, 37

Lab, 21

Mapping, 33, 34

MASK, 21, 26, 34, 3b, 36, 39, 40

Meamorize, 5

Memary, 11, 32, 42

MESSAGE, 2, 8, 7,8, 10, 23, 26, 27, 28, 249, 34
Messages, B, 7, 25, 27, 28, 37

Microprogessor, 3

Miillisecond, 19, 22

Mode, 7, 8, 10, 11,14, 16, 17, 24, 25, 27, 33, 38, 39, 41
Madem, 25

Monitor, 21, 25, 38, 43

Monitoring, 39, 40

Monitors, 37

MONTH, 11

Mouthpiecs, 8

MIPX, 34

Mg, 7, 18, 21, 22, 23, 24, 25, 38, 40, 42

Msh, 21

Msg, 34
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Multiplex, 2, 7, 19, 32, 33, 34, 36, 37
Multiplexed, 2B, 32, 33, 36, 37

NAME, 8, 8, 35, 42

NG, B, 6,19

Negative, 32, 33, 34, 38

Netther, 32

Network, 2, B, 11, 26, 30, 31, 37, 42

NEWCODE, 1, 8, 6, 11

Nigkname, §

NOP, 30

Narmal, 16, 19, 23, 24, 28, 32, 33, 34, 35, 38, 38, 38, 40, 41, 42

NOTES, 2, 42

MNg-atarm, 15

Nuisance, 23, 36

NuH, 8, 11, 12,13, 18, 19, 20, 30

NUM, 30

Wumber, 5, 6, 7,8, 9, 10,11, 12, 13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, X7, 28, 298, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 41, 42

Numaric, 2, 20, 21, 22, 23, 24, 258, 26

OFFSET, M1, 32

Off-hook, 7. 25, 26, 40, 43

Off-on, 18, 32

OK, 8, 14, 15,16, 18, 19, 28

Old, 13, 28

Onling, 11

On-hoard, B, 17, 18, 19, 23, 38

ON-LINE, 28, 28

Dperator, 3, 8, 8, 11, 14, 15, 17, 18, 19, 23, 41
OPTIONS, 2, 32, 33

Opto, 34, 33, 36

Outgoing, 3

OUTPUT, 2, 4, 5,6, 7, 17, 18, 18, 20, 22, 24, 2b, 26, 27, 28, 33, 34, 3h, 36, 37
Thieputs, 3, 7, 17, 18, 13, 20, 24, 33, 34

Qwn, 208

FA, 2, 22,28

Panel, 4

Paragraphs, 4

Paratiel, 7, 33, 34, 3, 36

PARAM, b, 6, 7, 19, 20, 24, 25, 30, 32, 41, 43

FARAMETER, 2, 58, 6, 7, 10, 18, 14, 20, 21, 22, 23, 24, 25, 27, 28, 28, 30, 31,
32,38, 38, 38, 41, 42, 43

Parameters, 2, B, 7, 11, 20, 28, 36, 31, 32, 38, 37, 40, 41

Password, 7, 9, 43

Pattarn, 8, 20, 21, 23, 26, 33, 35, 39, 40

Pause, 12, 27, 28

FBX, 40

P, 33, 36, 43

PCB, 3

Pending, 8, 2b
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Partod, 10, 21, 22, 28, 40, 41

Periods, 7, 12, 19, 21, 22, 24, 25, 34, 43

PHONE, 1.4, 5, 6, 8,9, 12,13, 14, 18, 20, 22, 25, 26, 28, 37, 38, 39, 40, 41,
4z, 43

Phrase, 4, 10, 11, 17, 19, 258, 27, 28, 28, 42

Phrases, 2, b, 27, 28, 28

Piano, 24

Pinout, 43

FOINT, 2.5, 6, 10, 14, 15, 16, 17, 18, 13, 23, 24, 25, 27, 28, 29, 30, 32, 33,
34, 3G, 37, 42

POINTS, &, 7, 11, 14, 15, 16, 17,19, 23, 25, 28, 30, 31, 32, 33, 34, 35, 36, 37,
47

POLARITY, 23, 26

POLL, 1, B, 6, 10,16, 26

FORT, 25, 26, 33, 34, 35, 36, 43

Positive, 32, 33

Pot, 37

Found, 9

FOWER, 3, 29, 42

Prefixad, 4

Fressad, 18

Prassure, 28, 28

Printer, 2, 7, 11, 12, 16, 25, 26, 33, 34, 35, 36

Prior, 8, 25, 35

Problem, 38, 398, 40

PROG, 1,5, 8, 7. 11

Program, 4, B, §, 7, 11, 18, 21, 24, 25, 28, 30, 38, 40, 42, 43

Pragramming, 2, 29, 30

Progress, 2, 16, 21, 22, 24, 28, 37, 38, 39, 40, 43

Prompt, 4, 30

Prompts, 9, 13

FROTOQCOL, 25, 27, 32, 33

PTTY, 22

PULSE, 2,8, 7, 18,14, 21, 24, 28, 27

Pushbutton, 3, 4, 14

QUALIFCATION, 22, 26, 40
{uestions, 42
Cusug, 9

Hadio, 2, 3, 8, 22, 25

Bam, 29, 42

Handom, 40

RATE, 26, 26, 43

RAW, B, G, 17,18, 24
Hecetve, 26, 41

Racite, 27, 24

Recorder, 7, 8, 10, 24, 25, 27
Retay, 20, 23, 25, 26, 43
Flemote, 2,3, 7, 12, 17, 23, 24, 25, 28, 27, 30, 31, 32, 36, 37, 42
Repart, &, 6, 9, 17

Request, 8, 23, 24, 26, 20
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Requirerments, 41

RES, 1, 2,5,6,7,16, 24, 27, 37

RESET, 3,5, 8, 14, 16, 18, 20, 23, 26, 36, 37, 42
Resistance, 3

Response, 3, 8, 8, 13, 14, 25, 27, 43
Restart, 8

Rewiston, 1, 7, 10

Re-program, 27

Right-to-left, 38

Ring, 7, 20, 21, 22, 24, 26, 38

Ringback, 7, 21, 22, 26, 38, 39, 40, 41, 42
Ringbacks, 21, 22, 40, 41, 42, 42

Hinging, 22, 3%, 41

RINGS, 6, 22, 24, 26, 38

ROM, 11, 27

BPT, 2, 5, 6,17

RS-232, 43

RYLL 1, 2,3, 7, 20, 33, 34, 3%, 36, 37
Run, 24, 36

Say, B, 8,10, 11, 12, 17,18, 23, 27, 29, 47

SAYALL, 6, 27, 28

SAYLIE, b, 29, 37

SCADA, 1,3, 3%

SCAN, 2,16, 23, 25, 27, 32, 33, 34, 36, 37, 42

Scanner, 19

Scanning, 16, 33

Seans, 2, 23, 26, 36, 42

Seconds, 3, 8, 16, 12,13, 20, 21, 22, 24, 25, 28, 40, 41, 42

SECS, 11, 21, 24, 27

Security, 18

Semiconductor, 29

Sensitivity, 43

Sequance, 9, 10, 12, 13, 14, 28, 29, 34

Serial, 2, 6, 11, 25, 26, 43

Set, 3, 5,06, 10, Y1, 12,13, 16, v, 20, 21, 22, 23, 25, 26, 27, 29, 3%, 32, 33,
34, 36, 37, 39, 40, 41, 42

SETBASBE, &

SETMSEG, 5, 28, 42

Semaer, 2,5, 30, 31, 32

SETNETS, &, 30

SETTINGS, 2, 20, 23, 28, 40

SETUPR 2, 16,18, 30, 33, 35, 37

Signai, 8, 9, 21, 23, 24, 32, 33, 38, 37

Signals, 9, 36, 38

SIGNON, 28

Silence, 41, 42

Smartsocket, 42

Smartwatch, 42

Socket, 78, 42

Software, 1, 3, 7. 8, 11,16, 32, 35, 36, 37, 38

Spaces, 30
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Speak, 4, b, 6

Star, 8, 8, 14

Start, 1, 3,4, 5,8, 8, 10, ¥, 12,13, 27, 28, 34, 37, 40, 41, 42

STAT, 2,6, 17

State, 1%, 16, 17, 19, 37, 38, 42

Status, 3. 6, 8, 14, 15, 16, 17, 18,149, 24, 30, 17, 33, 34

Stored, 10, 12, 17, 20, 27, 37

Strings, 8, 27, 28

Strip, 36, 42

Styls, 10, 23, 26, 34

Bwitch, 3, 8, 6, 17, 18, 19, 23, 26, 32, 23, 34, 36, 37

System, 1, 3, 4, 5,9, 10, 11, 14, 15, 16, 17, 18, 18, 20, 21, 22, 24, 25, 27, 30,
33, 35, 37, 38, 40, 41, 42

SYSTEMS, 1,3, 7, 17, 22, 25, 43, 37, 40, 41

Tatle, 16, 18, 19, 20, 23, 24, 30, 32, 33, 34, 35, 38, 40, 42
Talk, 20, 30, 10, 40

Tape, 7

Telephone, 3, 4, 8, ¢, 30

Temperatyre, 28, 29

Farminal, 36, 42, 43

Terminate, 5, §, 10

Testing, 3, 7

Toxt, 34

TIORS, 20, 26

Time, 4, 5, 6, 10, 11, 16, 17, 20, 21, 22, 25, 26, 27, 19, 32, 36, 38, a0, 41, 432
Tmeout, 7, 14, 21, 23, 24, 28, 41

Timing, 2, 7, 21, 24, 28, 40, 41

Toggle, 24

Tone, 2, 7.8, 10, 12,13, 14, 271, 22, 24, 26, 37, 38, 34, 40, 11
Tones, 8, 9, 21, 22, 24, 37, 38, 39, 40, 41, 43

Touch, 8, 14, 21, 24, 26, 37, 38, 43

Touchlone, 8, 21, 24

Training, 3

Transmitted, 8

Triggeving, 43

Troubleshoot, 117, 38

True, 9, 20, 21, 22, 23, 24, 25, 26, 40

TTL, 36

Update, 32, 33

Upgrade, 7

User, 3, 9, 10, 11, 20, 43
Utitity, 11

Valid, 10, 18, 14, 1%, 16, 1B, 19, 271, 22, 23, 40, 41
Values, 20, 24, 30, 39, 40

Variables, 20

Verification, 2, 7, 11, 18, 24, 26, 39

varsion, 1,5, 6, 7,9, 11, 18, 32

Voige, 3, 8, 9, 27, 37, 40, 42

Vopitage, 3, 36, 42
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Volume, 37, 38

Wait, 7, 8, 9, 10, 11, 12,13, 17, 18, 20, 21, 22, 24, 2b, 286, 27, 41
WARM, 5

Wire, 37

Wirad, 36, 42

Word, 28

Write, 29

XOR, 35

YEAR, 11
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