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1. INTRODUCTION

The Advanced Computer Conmtrols ITC-32 Intelligent
Touch-Tone Control FEoard offers low cost, compact, high
performance remote control and status monmitorinag capability.
Microcomputer control provides a level of capability and
flexibility not possible in discrete logic desians.

The ITC-32 control board provides 28 remote control
logic outputs which may be commanded remotely using standard
Touch-Tone signalling over a radio link or a dial wup
telephone 1line. Urnique +tone response messages for each
command verify correct command entry, and allow
interrogation of logic output states without changing them.
Logic sense inputs may be interroaated remotely as well.
Alarm inputs may cause the control board to key a radio
transmitter and send a3 tone encoded alarm message, or
autodial ouwt over the telephone line to one or more
prestored telephone numbers.

In addition to the ITC-32 control board’s remote
control and monitorine capabilities, several additional
specialized functions are provided imcluding a2 basic two-way
radio repeater COR, identifier, and timer function, plus
support for frequency synthesized remote base, or radio
linking applications.

The characteristics of the ITC-32 are field
programmable through a "Personality PROM", which may
optionally customize many of the characteristics of the
control board. The format of the Personality FROM is fully
documented in this manuwal to allow the user to make changes
to his system independant of the factory (factory support
also available).

The ITC-32 control board uses a state of the art CMOS
digital DTMF tone decoder for fast, reliable decoding with
virtually no falsing. The 1logie I/0 is desigred for
simplest interface to a variety of equipment and sensors.

The ITC-32 control board is well suited for wse in
industrial control and wmonitoring applications such as
vtilities, pipelines, irrigation systems, and cable TV
operations. Security applications include remote site alarm
reporting, such as wvalve and pump station, agricultural
systems, computer rooms, and cold storage facilities.
Additional applications include commercial and amateur
repeater and remote base station control.

1-1 vi.z, 7/83)
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*

*

*

2. FEATURES AND SPECIFICATIONS

2.1 Standard Features
Microcomputer controlled
State-of-the-art tore decodina
Easy to interface
28 remotely commandable outputs, high/low/pulse
4 remote sense / alarm inputs
Command outputs individually or in groups

Comtrol and monitor over radio or telephone

Telephone auto-answer (with Telephone Interface Board)

Morse or torne encoded response messages

Support for off-board speech synthesizer for
voice response messages

Repeater COR/ID/Timer functions, remote base
frequency programming

2.2 Personality FROM

Optionally available from factory or user proarammable

Fully documented for wser reprogaramming in the field

Custom command codes for each function
Custom response messages

Custom alarm autodial telephone numbers
Repeater ID messaae, timer values

Compatible with 2716, 2732, 2764 EFROMs

2.3 Telephone Interface EBoard
Direct interface to telephone line
Ring detect, offhook control, audio in/out

Received audio aqc, electromic hybrid

2-1 (vi.z,

7/83)
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Touch-

Audio

Z2+4 Specifications

Tone Receiver?
Mitel MTBB40/65
146 digit (standard 2 of 8)
Dynamic Range - 30 db
Twist - +-10 dg
Acceptable S/N - 12 dB
Decode Time - 40 ms
Excellent voice talkoff

Input?
Impedance - 100K
Level - 70 mV to 2.5 V pesk to peak

Telephome Interface (optionsl):

Loagic

L.ogic

Logic

Logic

Morse

Via ACC’s FCC registered or non-registered
Telephone Interface EBoard

Outputs:
8 remote control, buffered
20 remote control, unbuffered
Fush-to-Talk (for response messages and
repeater functioms, buffered)
Mute (during Touch-Tome transmission, buffered)
Morse Code keying

Output Characteristics?
Buffered - 100 mA, 60V, open "collector" VMOS
TTL Level -~ low = .8 volt max at 2.0 mA
high = 2.4 volt min at -400 uA

Irputst
4 remote status monitor / alarm
Carrier Operated Switch (repeater function)
FL (repeater functiorn)

Input Characteristics!
10K input impedarce
Low = .8 volts max
High = 2.4 volts min
Compatible with TTL, 5/12 volt CMOS, etc.

Code / Tone Output!
1 volt p-p, 20K output impedance

Command Codes!t

Configurable wp to 15 diait

2-2 (Vvi.2,

7/83)
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Fersonality FROM (optional)!?
Available from factory
Fully documented for user reprogramming
Compatible with 2716, 2732, 2744 EFROM devices
Individual custom command codes for each function
Customized respornse and alarm messages
Alarm autodial phone numbers
Repeater ID messages
Repeater timer values

Repeater Control Functions:

COR, ID, courtesy tone, hang timer, timeout timer,
carrier/FL operation,; repeater on/off

Remote Ease Furnctions:@

Remote Ease on/off, receive only / tramsmit / off
3 digit EBCD logic outputs plus offset bits for
frequency synthesizer

Alarm Gereration?
Autodial phorie numbers (up to 20 digit including pauses),
or transmitter keying with alarm messages

Fower: +8 to +14 volis DC, 250 mA typical, 400 mA max
(low current version available for special applications)

Operating Temperature Kange:
0 - 70 degrees C (-30 to +85 degree range available)

Size! 4.5" x 6.5

Cormector! 44 pin dual row 156" (Vector Ré44 or equiv.)

=
2.5

Elock Diagram

ITC-32 INTELLIGENT TOUCH-TONE CONTROL BOARD

ﬁ‘uplﬂg e e ] %> Open Collector Outputs*
Touch-Tone Receiver
(gl et Command Decoder 5> TTL Level Outputs
\ l“"p‘ of Morse/Tone Response Generator G: Universal logic level
1 a::daz | Alarm Gener ator alarm/status monitor inputs
e = e e o o Repeater Control Functions L PTT*
1/0 Buffers le— COS
; Voltage Regulator [ PL
telephone line Personality PROM ——= Morse/Tone
+8 10 14V e King

4

*High voitage, high current buffered

2-3 (vi.2, 7/83)
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3. FPHYSICAL CHARACTERISTICS

3.1 ITC-32 Board Layout

TELEPHONE INTERFACE
CDN,I:IECTOR (91)

- 4,50 — —-
250 —9= |- 4,07 —i=

AN

Ay

-0cs J1

£
1
| 9]
Va
B —

UE

s - PERSONALITY EPROM SELECT
EPROM ¢

JUMPER 2-1 2716
JUMPER 2-3 2732, 2764

5.6C
;
El .
PERSONALITY | i 6.5
EPROM ED DIP SWITCH FUNCTIONS i 5
TYPE SELECT 3 i
1 ON - Repeater Mode On !
OFF- Repeater Mode Off |
2 ON - Tone Encoded Response :
bIP i OFF- Morse Code Response g
SWITCH ‘E‘.) 3 ON - FCC Registered Telephone Interface
4 OFF- Non-registered Telephone Interface !
300 —- 3.90 i
140 '
A fF’I 25 ¥ /
<
ol 1 J ¥

|
1/0 CONHECTOR (P1) (Z)

3-1 (vi.2, 7/83)
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3.2 Telephone Interface EBoard Lasout

<t oc

g 5.5

et
Fary
\Y

e
P - A3
J1 i
__TELEPHONE LINE g3
CONNECTOR ‘
2,75 ! L
| ITC-32 INTERFACE [
32 5| CONNECTOR - k
i ]
| |
* e 5 J
L
\{

3-2 (vi.,2, 7/83)
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3.3 I/0 Connector Finouwt (F1)

TOP
1 22
A z
BOTTOM
EUNCTION PIN EUNCTION R
+8 70 14V A ouT 9 Y
GROUND 1,2 0UT 10 21
AUDIO IN 6 ouT 11 X
RESET B ouT 12 20
ouT 13 W
PTT L ouT 14 19
cos c ouT 15 v
PL z ouT 16 18
MUTE 11
MORSE KEYING p ouT 17 u
MORSE/TONE 3 0uT 18 17
OUT 19 T
ALARM/SENSE 1 D ouT 20 16
ALARM/SENSE 2 4 ouT 21 S
ALARM/SENSE 3 E ouT 22 15
ALARM/SENSE 4 5 ouT 23 R
ouT 24 14
ouT 1 7
ouT 2 F ouT 25 M
ouT 3 H OUT 26 12
g% g g ouT 27 N
ouT 28 13
OUT 6 9
ouT 7 K CONNECT 22
ouT 8 10 "o

3-3 (vi.2, 7/83)
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3.4 Telephone Interface Connector Finowt (J1)

975531

i

108642

I

FUNCTION

GROUND

+12V

AUDIO TO PHONE
AUDIO FROM PHONE
RING

OFFHOOK

NO CONNECT

e
—
=

L 00~ O U RO
-
0
-
—
o

'S

3-4 (Vi.2, 7/83)
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4. INSTALLATION
4.1 Fower

The ITC-32 control board operates from 2 single dc
power supply, which may range from +8 to +14 volts. An on-
bosrd voltage requlator supplies the regulated § volts
required for the wmicrocomputer, logic, and Touwch-Tone
receiver. Current drain is 400 mA maximum, and 250 nmA
typical. A version of +the ITC-32 control board with CHOS
microcomputer and I/0 devices is available for low power
applications (contact factory).

4.2 Audio Input

Audio may be applied to the control board from a3 radio
receiver or other audio source. The audio level should be
in the rarnge of 75 mv to 2.5 volts peak to pesk. Optimum
Touch-Tone level is approximately one volt peak-to-peak.

AUDIO ..fiJ
1.2 ITC-32
b Lo )

4.3 Telephone Line

The ITC-32 control board may be optionally connected
to a telephone 1line for control, monitoring, and alarm
functions over the phone through wuwse of the Telephone
Interface Eoard. Connection is made throuwgh a3 10 conductor
ribbon cable from J1 of the ITC-32 control board to J3 of
the Telephone Interface Eoard. The cable must be installed
so that pin 1 orientations match.

Connector J1 of the Telephone Interface EBoard may
connect directly to tip and ring of the phone line.

The ITC-32 control board in congjunction with the
Telephorne Interface EBoard provides auvto-answer for control
and monitoring over the phone, and auvtodizl out on alarm
conditiorn for alarm generation over the phone.

TEL. TELEPHONE
93 ‘gp, I LINE

ITc-32 J2

J

4-1 (v1.2, 7/83)
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4.4 HRewmote Cortrol Logic Outputs

The ITC-32 control board Provides 28 remotely
corntrollable logic outputs. Eight of the outputs are
buffered for high current high wvoltage drive with power
VFETs. These outputs (OUT1-0UTB) may drive high current
loads, such as relay coils, keying lines; etc., directly.
The other 20 outputs (DUT9-0UTZ8) are TTL logic levels and
#ayg interface to other loaic or TTL compatible equipment.

ouT 1-8
E ' D—g-— ouT 9-28

4.3 Alarm/Sense Inputs

The slarm/sense inputs accept TTL and CMOS type logic
levels in the range of 0 to approximately 15 volts. The
logic inputs are internally pulled down to a logic 0, so a
contact closure to a 5 or 12 volt supply could also drive
the logic inputs. Optionally, a pullup resistor with a
contact closure to ground could be the basis of an alarm or
SEnSor . 45V

10K
ALARM/SENSE INPUTS

4.4 Morse / Tone Dutput =

Morse code or tone encoded response and alarm messages
are available for driving a radio transmitter’s asudio input.
The output from the control board is approximately 1 wvolt
peak to peak, at 20K output impedance, and may be injected
into the transmitter at an appropriate point.

10K 10K

+ 1

MORSE/TONE

4.7 Fush-to-Talk

. A Fush-to-Talk (FTT), or transmitter keging signal is
available to turn on the transmitter during a response or
alarm message. The PTT logic ouwtput is buffered for high
current high wvoltage drive, and provides a solid state

4-2 (vi.2, 7/83)
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"contact closure" to ground during 8 mMessage. The output
may typically be paralleled with the primary keging line to
the transmitter, in & "wired or" configuration, to ensure
that the transmitter is held up during a response messaqe.

-7

4.8 Reset Switch

An optional switch to reset the microcomputer may be
connected between the Reset pin and ground. The board
contains an automatic power-—on-reset circuit, and 3 watchdog
timer for asutomatic reset in case of soft error, however in
many systems it is desirable to have a8 front panel reset
button. Reset restores 311 buffered outputs to their off
state, and the wunbuffered owtputs to their low states,
except as defimed in the Fersonality FROM.

4.9 Repeater / Remote Ease Functions

Various repeater and remote base functions are
supported, using the FTT output, COS irnput, Morse code audio
output, etec. Chapter 7 describes these functions in detail,
including installation.

L
RESET )i
SWITCH _L

P

4-3 (Vi.2, 7/83)
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S+ OFERATION
9.1 Overview

The ITC-32 comtrol board comstantly monitors audio at
its input for Touch-Tone sianals sent to the board. Touch-
Tone digits are collected in 8 buffer in wmemory, and are
evaluated at the Command Evaluation point (defined below).

The telephone ring sianal from the Telephone Interface
Eoard causes the board to answer the phorne after an answer
delay period (nominally 1-2 rinags, configurable in  the
Fersomality FROM) and provide a tone prompt to the calling
party., The board can then receive Touch-Torne commands
entered over the phone for controlling functions of the
board. The board automatically hangs up if 3 period of one
minute elapses after a valid command entry.

The alarm logic inputs, when activated, either cause
the transmitter to be kegyed with a3 tone or Morse code
message, or causes an autodial out over the phone to one or
more pre-stored phone numbers (stored in Fersonality FROM).
The board may contirwe to call the pre-stored phone numbers
periodically until the alarm status is cleared.

5.2 Command Decoder

Touch-Tone diaits received are stored until a Command
' Evaluation occurs. The Command Evaluation is performed

1) After receipt of a "X" key (may be re-configured to another
key using the Fersonality FROM), OR
2) On the trailing edge of the COS (carrier-operated-switch)
logic input.

For example, commands entered over the phone should be
terminated with the x key to cause a3 command evaluation.
Commands entered over a radio receiver mwmay be entered
without & terminatine X by connecting the board’s COS logic
input to the receiver’s carrier-operated switch (or sauelch
open) sianal, If the CO0S signal is not readily available
from the receiver, the X key may 3gain be uwsed to force =
command evaluation at the end of each command entered over a
radio receiver. If it is desirable to use the "x" hrey as
part of command code sequences, the Command Evaluation hkey
may be redefined to be any Touch-Torne value wsing the
Fersonality FROM.

A command which has been partially entered incorrectly
may be cancelled using the "#" key. The Touch-Torme digits
sent prior to the # are cancelled, and only those following

the # are evaluated at the Command Evaluation. The Cancel
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