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(ZETRON),

WARRANTY STATEMENT

Zetron warrants that all equipment sold is free from defects in material and workmanship at
the time of shipment. The warranty extends one year from date of shipment and covers parts
and labor. Buyer must provide written notice to Zetron within the warranty period of any
defect. If the defect is not the result of improper use, service, maintenance or installation, and
if the equipment has not been otherwise damaged or modified after shipment, Zetron or its
authorized representative shall either replace or repair the defective parts, or replace the
equipment, or refund the purchase price at Zetron's option, after return of such equipment by
buyer to Zetron or its representative. Shipment shall be paid for by the buyer. No credit shall
be allowed for work performed by the buyer. Equipment found to not be defective shall be
returned at buyer's expense and testing and handling expense shall be borne by the buyer.
Out-of-warranty repairs will be invoiced at the current Zetron hourly rate plus the cost of
needed components.

LIMITATION OF LIABILITY

Zetron makes no representation with respect to the contents of this document and/or the
contents, performance, and function of any accompanying software and specifically
disclaims any warranties, expressed or implied, as to merchantability, fitness for purpose
sold, description, or quality.

Further, Zetron reserves the right to revise this document or the accompanying software and
to make changesin it from time to time without obligation to notify any person or
organization of such revisions or changes.

This document and any accompanying software are provided “asis.” Zetron shall not under
any circumstances be responsible for any indirect, special, incidental, or consequential
damages or losses to the buyer or any third party arising out of or connected with the buyer’s
purchase and use of Zetron’s products or services.

COPYRIGHT

This publication is protected by copyright by Zetron, Inc. and al rights are reserved
worldwide. This publication may not, in whole or in part, be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form
without prior written consent from Zetron, Inc.

The software in this product is protected by copyright by Zetron, Inc. and remains the
property of Zetron, Inc. Reproduction, duplication, or disclosure is not permitted without
prior written consent of Zetron, Inc.
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(ZETRON),

TRADEMARKS
Zetron is aregistered trademark of Zetron, Inc.

All other product names in this document are trademarks or registered trademarks of their
respective owners.

INDUSTRIAL AND OPERATIONAL WARNINGS

Installation of the Model 748 must be accomplished only by qualified personnel experienced
in telephone, radio communications systems.

WARNING:

The Model 748 requires 12 volt-DC, at 700 ma supplied by the radio station power supply, or
a CE approved 9 to 12 volt-AC source rated at 11 watts. Other usage will INVALIDATE
any APPROVAL given to this apparatus.

The approval of thisinterconnect for connection to the British Telecom Public Switched
Telephone Network isINVALIDATED if the apparatus is subject to any modification in any
material way not authorized or it is used with or connected to:

(i) external control software or external control apparatus which causes the operation
of the interconnect or associated call setup equipment to contravene the
requirements of the standard set out in NTR3.

All apparatus connected to this interconnect and thereby connected directly or indirectly to
British Telecom Private Speachband circuits must be approved apparatus as defined in
Section 22 of the British Telecommunications Act 1984.

The Model 748 is suitable for connection to BT Direct Exchange lines and as an extension to
compatible PABXs which support MF (DTMF) signaling.

This apparatus can be used on circuits which support MF (DTMF) signaling.

iv 025-9368H



(ZETRON),

INSTALLATION AND OPERATIONAL WARNINGS (Continued)

WARNING:

Although this equipment can use either loop disconnect or DTMF signaling, only the
performance of the DTMF signaling is subject to regulatory requirements for correct
operation. It is therefore strongly recommended that the equipment is set to use DTMF
signaling for access to public or private emergency services. DTMF signaling also provides
faster call set up.

This apparatus has been approved for the use of the following facilities:

MODEM

Auto-Answering

Auto-Clearing

Auto-Calling

DTMF Signaling
Any other usage will invalidate the approval of the apparatus if as aresult it then ceasesto
conform to the standards against which approval was granted.

WARNING:
When programming Auto-Dia numbers, the user must check and insure that all numbers are
correctly programmed.

The Model 748 has a Ringer Equivalence Number (REN) of 3.0.

A single telephone line has a physical limit to the number of ringers that can be connected
and still provide reliable operation, Each type of apparatus will be marked with a REN value
(atypical BT provided telephone instrument has a REN of 1.0 - unless otherwise marked).
The maximum REN value for asinglelineis 4.0.

The maximum number of ringers that may be connected to a specific telephonelineis
determined by adding up the individual REN values of the desired instruments, and insuring
that their total does not exceed 4.0.

The Model 748 is not intended to receive calls from naive callers. A naive caller is one with
no special knowledge of the characteristics of the auto-answering system (Model 748).

If the Model 748 is connected to the Public Switch Telephone Network, the telephone
number must not be made public.

The Model 748 is not suitable for connection as an extension to a pay phone, or for use with
al+ 1 carrier system.
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(ZETRON),

INSTALLATION AND OPERATIONAL WARNINGS (Continued)
When the Model 748 will be connected to a PBX, the following statements apply:

Vi

The apparatus (Model 748) is approved for use as an extension instrument to
compatible PBXs. The supplier of the apparatus should be consulted for an up to date
list of PBXs with which the apparatus is compatible.

It cannot be guaranteed that the apparatus will operate correctly under all possible
conditions of connection to compatible PBXs. Any cases of difficulty should be
referred in the first instance to the supplier of the telephone apparatus. This apparatus
has been approved for the use of the following facilities:

MODEM
Auto-Answering
Auto-Clearing
Auto-Calling
DTMF Signaling

Any other usage will invalidate the approval of the apparatusif asaresult it then
ceases to conform to the standards against which approval was granted.

This apparatus is suitable for connection to a PBX which returns a secondary proceed
indication.

Where the PBX extension wiring is not owned by BT, such connections may only be
made by the Designated Maintainer of the PBX unless:

1) he has agreed in writing that another person may do so,

2) he has failed to do so within aperiod of 14 days of receiving written
notice requesting such connection to be made,

or

3) where the apparatus has not been approved as an entirety with the PBX
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(ZETRON),

INSTALLATION AND OPERATIONAL WARNINGS (Continued)

WARNING:
For units which have the voice prompts option installed, the following caution applies:

CAUTION
Danger of explosion if battery isincorrectly replaced. Replace only with the same or
equivalent type recommended by the manufacturer. Dispose of used battery according
to the manufacturer's instructions.

WARNING:
All Ports except PSTN (identified as "line 1" on rear panel) are SELV and should only be

connected to SELV equipment.
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(ZETRON),

Manufacturer Name and Address: European Union Representative:
Zetron, Inc. Zetron, Inc.

12034 134th CT. NE 27-29 Campbell Court,

Redmond, WA 98052, USA Campbell Road,

Bramley, TADLEY,
Basingstoke, RG26 5EG, UK

Australian Representative:
Zetron Australasia Pty Ltd.,
3/87 Webster Road,
Stafford QLD 4053 Australia

Declares that for the Product: Model 2200 Paging System
901-9205, 901-9305

In Application of Council Directives: EU EMC Directive 89/336/EEC
EU Low Voltage Directive 73/23/EEC

Compliance was demonstrated to the following specifications:

Radiated Emissions EN 55022:1998

Conducted Emissions EN 55022:1998

Harmonic Current Emissions EN 61000-3-2:1995 +Al1 & A2:1998 +A14:2000
Voltage Fluctuations and Flicker EN 61000-3-3:1995

Electrostatic Discharge Immunity EN 61000-4-2:1995 +A1:1998

RF Electromagnetic Fields Immunity EN 61000-4-3:1996 +A1:1998

Electrical Fast Transient/Burst Immunity EN 61000-4-4:1995

Surge Immunity EN 61000-4-5:1995

Conducted RF Disturbances Immunity EN 61000-4-6:1996

Voltage Dips and Interruptions EN 61000-4-11:1994

Redmond, WA, USA Tom Giles
July, 02 Quality Systems Manager
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| INTRODUCTION

Congratulations on your purchase of the Model 748 Repeater Manager / Teleconnect, the latest,
most powerful shared customer interconnect available from Zetron, Inc. It is designed for service
providers who need the utmost in performance in order to compete effectively with cellular
telephone systems, trunking operations and other threats to conventional mobile telephone
service.

The Model 748 may be equipped with previously unavailable capabilities, such as owner
recorded voice prompts, interconnect hog mode and Wild ANI for inter-system roaming. These
and other features ensure continued profitability and competitiveness for providers of
conventional interconnect service.

In addition to its usefulness to service providers, the Model 748 isaso ideal for private,
customer-owned systems that need a high degree of versatility and numerous convenience
features.

For ease of configuration the Model 748 is available in three versions. Basic, Selcall and
Roamer.

As atelephone interconnect, the Model 748 provides individualized telephone service for either
99 (Basic or Selcall) or 750 (Roamer) different customers (DTMF ANI users). The telephone
interconnect provides al of the features of a multi-user interconnect plus the ability to add
CTCSS/DCS encoding and decoding per user. The Model 748 provides the complete interface
between a transmitter, receiver and telephone line.

As arepeater panel, the Mode 748 supports encoding and decoding of all 50 CTCSS tones and
104 DCS codes for digpatch. It also includes airtime tracking of all tones/codes, aMorse ID for
each tone/code, and Zetron's unique hog mode timers to prevent “airtime hogs’ from
monopolizing the channel.

The Selcall version adds selective calling capabilities to the Basic Model 748. This allows each
mobile or handheld to be individually called by the telephone party or another mobile. Included
formats: DTMF, DTMF-t, Two-tone and Five-tone. The Roamer version increases the ANI
capacity from 99 to 750 plus adds Wild ANI to the Selcall version.

Accounting information is accumul ated by the Model 748 for later review or billing purposes.
The airtime used by each customer is tracked in an “Hours:Minutes.Seconds’ format. Airtime
can be either accumulated (count up) or pre-pay (count down). Optional call detail information,
or SMDR (Station Message Detail Record) data, may be printed and stored in the Model 748.
Call detail includes; date, time, mobile ID number, telephone number or mobile number dialed,
call length, call completion status and originating mobile's ANI.

The Model 748 may be remotely controlled and programmed over the telephone, viathe internal
modem, or locally with a computer running terminal emulation software, or an ANSI compatible
terminal. Local programming can be done without taking the Model 748 off line or out of
service. Installation (signal levels and adjustments) and turning users ON/OFF can be done using
DTMF commands from the phone or over the air.
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SYSTEM FEATURES

* Programmable viaRS232, internal 1200/2400 baud modem

» Setup and user enable/disable viaDTMF over the air or over the phone
» Database upload/download via PC using XMODEM protocol
 Billing information download via PC using XMODEM protocol

Interconnect (System)

» A single End-to-End telephone line input.

o Half-duplex and full-duplex modes

» Sdectivecaling viaDTMF, DTMF-t, Two-tone, Five-tone

* Mobile-to-telephone DTMF and dia pulse regeneration

e 99 autodial telephone numbers plus last number redial

* Repeat audio for mobile-to-mobile calls

» AGC for high quality telephone-to-mobile audio

* Morse|D; 1to 9 charactersin length, 10 to 25 wpm

» Call progress and mobile ringout tone generation

« Cadl limit, extended call limit and mobile activity timers

» Telco overdia can be auser number, ANI, or autocall

* Intelligent dialing modes and flexibletoll restrict programming
» Supervisor user, can answer or disconnect any call

o Cal Alert beeps; lets users on the channel know that the lineisringing
» Scheduled Telco Access; restricts access during peak usage

Interconnect Per User (Up to 750 Users)

* 1to10digit DTMF Access and Disconnect ANI's

* Equipment type; mobile, pager, tonetvoice, talkback

» Sdectivecaling; DTMF, DTMF-t, Two-tone, Five/Six-tone

» CTCSS/DCS encoding and decoding

o Cadl answer sequence; PTT, “*”, Access ANI

* Toll restrict type; none, blap, ThlA, ThIB, auto, PBX inside

» Privacy; repeat audio, or half-privacy masking tone

» Access privileges; phone-to-mobile, mobile-to-phone, mobile-to-mobile, repeat
» Airtime tracking per user; Accumulate or Prepay

» Cdl limit normal or extended

* Interconnect Hog mode; prevents back to back calls by same user

o Cadl Detall filter; Log all calls, toll only, log nothing or minimum call duration
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» Autodia modes; 99 + redial, block of 10, forced autodial
* Roaming or Wild ANI support with exclusion
* Radio call forwarding

Repeater Panel

* All 50 CTCSStones and 104 DCS codes standard

» Crosstone/code encoding

» Privacy mode for lockout of other tones during repeater hang time
» Airtimetracking for all tones/codes; Accumulate or Prepay

* Morse ID programmable per tone/code

* Stuck mic identification

» Courtesy tone or tail bips

* Reserved tone mode

» Airtime hog penaty mode

» Transmit hold timer per tone/code

PROGRAMMING

Programming is accomplished with a ANSI terminal or computer through the local serial port, or
over the Model 748's telephone line using the internal 1200/2400 baud modem. The Model 748
is not disabled or taken off line during programming viathe local serial port. Programming is
designed to be simple and intuitive.

Supervisor User

The Supervisor User may answer or disconnect any calls on the system simply by using his or
her ANI. The supervisor also has direct control over the auxiliary output via a steering digit. The
Supervisor also has the ability to “barge in” on any call that uses the privacy tone. If the
Supervisor's tone is decoded while the privacy toneisin use, the Model 748 drops the privacy
tone and switches to full-duplex. This alows the Supervisor to monitor the conversation for any
unauthorized uses.

Enhanced Toll Restriction

Toll restriction has been enhanced over previous interconnect products in the Model 748. Two
dialing plans for North Americaand a Universal plan for areas outside of North America have
been incorporated. With either of the North American plans, the 748 knows when the dialing is
complete from the syntax of the telephone number being dialed. This eliminates the need for
time-out timers and termination digits. The Universal plan allows the system operator to tailor a
toll restrict plan to fit the installation. It uses atable of prefixesto define allowed and restricted
prefixes. Timers and termination digits are used with the Universal plan. More support for PBX
installations has also been added. The 748 monitors the dialed digits and can determine an inside
call onthe PBX from aPSTN call. Based on the call type, the 748 knows how and when to
enforce the toll restrict programming.
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Interconnect Hog Mode

With this mode enabled, everybody on the system has a chance to gain accessto the Model 748.
It prevents the last user from making back to back calls and blocking other customers from using
the system. The last user islocked out for the duration of the Interconnect Hog time. This can be
programmed from 1 to 250 seconds. This mode is enabled/disabled on aper ANI basis.

Scheduled Telco Access

Thisfeature isincluded in the Selcall and Roamer versions of the Model 748. It allows the
system operator to give dispatch user groups some priority interconnect users based on time of
day and day of the week. If you program the 748 to restrict interconnect access to normal
business hours, 8:00 AM to 5:00 PM for Monday through Friday (typically heaviest traffic time),
you can limit access to the interconnect on a per user basis outside of thistime. On a system
where dispatch and interconnect are mixed, you can limit access to interconnect during business
hours (give priority to dispatch) and still be able to offer interconnect after hours.

INTERCONNECT OPTIONS

Model 748, Basic

The Basic version of the Model 748 (901-9466) is the standard or base model in the 748 line. It
comes with 154 user repeater panel, 99 user ANI database, CTCSS/DCS encode/decode, Airtime
accumulation, 99 autodials, XMODEM upload/download, enhanced toll restriction.

Model 748, Selcall

The Selcall version of the Model 748 (901-9467) includes all of the features of the 99 user
Model 748 Basic plus selective calling and Scheduled Telco access. Selective calling formats
included are DTMF, DTMF-t, Two-tone and Five-tone. Scheduled Telco access adds the ability
to limit interconnect access to off hours on aper ANI basis. This gives priority to dispatch traffic
during peak usage.

Model 748, Roamer

The Roamer version of the Model 748 (901-9468) includes all of the features of the Model 748
Selcall with a 750 user database plus Wild ANI. This provides the ability to support a much
larger customer base. The ability to do wild card programming with exclusion, can provide a
powerful way of supporting alarge, roaming customer base among many system sites. When
used with the Call Detail Option, the actual ANI that accessed the system is aso recorded in the
billing record.

Call Detail Option

Any version of the Model 748 may be equipped with the Call Detail Option (950-9587). This
option adds the ability to record, store and print SMDR (Station Message Detail Record)
information on interconnect calls. Each record includes the time and date of the call, duration,
user number and ANI against whom the call is billed, telephone number dialed, and call
completion status. The Model 748 will also log errors such as invalid user number overdialed or
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toll restriction invoked on the telephone number dialed. The records stored internaly in the
Model 748 may be retrieved with any XM ODEM -capable communications software and written
to an ASCII text file. To help maximize the value of datathat is stored internally, this option
allows you to control or filter out which records are stored, both at the user and system level. All
calls are always logged out the local RS-232 port in real time. On a system with heavy use, this
means downloading |ess often. The maximum number of records that can be stored is 4000.

Voice Prompts Option

Any version of the Model 748 may be equipped with the V oice Prompt Option (950-9588). This
option has 9 voice messages that give call progress information to the caller. These include two
Welcome/sign-on messages (one for Telco and one for Mobile to Mobile), invalid user ID,
restricted user, unable to complete call, proceeding with the call, start talking prompt, channel
busy, and channel ID. The system operator can record any or al of the messages that pertain to
his system. Experienced users can bypass the messages by entering the DTMF overdial at
anytime.

Dial Click Option

Any version of the Model 748 may be equipped with the Dial Click Decode Option (950-9589).
This allows support of older telephone systems that have amix of DTMF and rotary or pulse
dialing. The decoder board converts the residual clicking of the old style dialing into numbers
that the Model 748's microprocessor can deal with.

Kit Options

These kits provide alternative interface hardware for those who require them to match their
equipment.

» Reay Kit (950-9752) - Any version of the Model 748 may be equipped with a Relay Kit
Option. Thiskit providesrelay contacts for PTT and Auxiliary output. Standard units have a
FET to ground for these outputs.

* 6004 Audio Kit (950-9759) - Any version of the Model 748 may be equipped with a 600
Ohm audio kit. Thiskit provides two 600 ohm audio transformers to provide a 600 ohm
balanced interface to the transmitter and receiver. Standard units have single ended,
unbalanced interface.
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ABOUT THIS MANUAL

In this manual, it is assumed that all the options of the Model 748 are installed. To help you
install and operate the Model 748 as quickly as possible, this manual includes the following
sections:

Section 1 This section is an introduction to the Model 748, its features and
available options.

Section 2 This section contains the installation procedure. Also included in
this section are radio-specific interface diagrams.

Section 3 This section describes the operation and features of the Model 748.

Section 4 This section includes programming conventions, computer

interface and system examples. It also includes a thorough
discussion on ANI'sin the Model 748.

Section 5 Thisis areference section. It covers each programmable function,
its range, and how to program it.

Section 6 This section contains schematics and other repair information.

Section 7 This section contains reference tables and DTMF programming
information.

Section 8 This section isalist of the physical and operational specifications
on the 748.

Typographical Conventions
Programmable functions are in italics.
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INSTALLATION AND OPERATIONAL WARNING

Review the Installation and Operational Warnings found in the front of the manual, just before
Section 1.

GENERAL

Connections to the transmitter and receiver are grouped on a detachable 15 pin connector on the rear
of the Model 748 for ease of installation. The Model 748 includes installation test modes accessible
with a Touch-Tone phone, when you call in on the phoneline, to aid in installation.

REQUIRED TEST EQUIPMENT

1. Radio transceiver with DTMF encode capability

2. Radio transceiver with CTCSS/DCS encode/decode capability
3. Local DTMF (Touch - Tone) Phone

4. CRT or display terminal

5. Service monitor

6. Oscilloscope

7. VOM (Volt/Ohm meter)
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TYPICAL CONNECTIONS

Figure 1 provides a graphic presentation of atypica Model 748 to transmitter/receiver connection.
Figure 2 shows the Model 748 cable connector pin numbers and descriptions.

MODEL 748

AC/DC Input
Ground

Phone Line

TX Audio Out
CTCSS Encode
PTT (transmit)

Ground

Discrimnator
COR

Auxiliary Input

1

¢

11
13
7

15
10

9

STATION SUPPLY

A A

+12 volts DC

»| Ground

N/

. |E-E Phone line

-~

> (PSTN or PABX)

Antenna

TRANSMITTER DUPLEXOR

Transmit Audio Input

> |Direct Modulation Input X RX
» | Transmit PTT Input I
Ground ‘

RECEIVER
Ground

A A

Discriminator Output

Receive Signal Indication

'

Transmit Channel
Busy Indication

Figure 1. Typical Model 748 Installation

025-9368H



(ZETRON), Installation

12345678910 11 12 13 14 15

1. 9-12 VAC or +12VDC 8. Auxiliary output

2. 9-12 VAC 9. Auxiliary input

3. Power Ground 10. COR Input

4. Ground 11. Transmit Audio

5. PTT N.C. 12. TX/Gnd

6. PTT Common 13. CTCSS/DCS Output
7. PTT N.O. 14. Disc/ Gnd

15. Receiver Audio
Figure 2. Model 748 Cable Connector Pin Numbers and Descriptions

INSTALLATION PROCEDURE
1. Locate the 15-Pin connector from the accessory bag included with the Model 748.

2. GROUND CONNECTION: Connect a chassis ground wire from pin 4 to the chassis ground of
the transceiver.

3. TRANSMITTER PTT: For most transmitters, a contact closure to ground will cause the
transmitter to key up. For this configuration, connect awirefrom pin 7 (PTT N.O.) tothe PTT
input of the transmitter. Note that this output is an open drain FET to ground.

4. TRANSMITTER AUDIO OUTPUT: Connect pin 11 (TX) to the mic or line input of the
transmitter. Shielded cable must be used for this connection. Connect the braid to pin 12
(TX/GND). Jumper JP25 determines the level of the TX Output. (A = High and B = Low)

5. CTCSS/DCSENCODE: Connect pin 13 (SUB OUT) to the direct modulation input of the
transmitter. This wire should be shielded with the braid tied to pin 12.

6. DISCRIMINATOR INPUT: Connect pin 15 (DISC) to the discriminator output of the receiver.
Shielded cable is must be used for this connection. The shield braid should be connected to pin
14 (DISC/GND). Install jJumper JP22 in position A for signals greater than 500mV P-P or in
position B for signals less than 500mV P-P. JP23 should be in the A position for CTCSSDCS
decode and in the B position for CTCSS only decode. JP29 should be in the A position.

7. COR INPUT: The Model 748 requires asigna from the receiver to indicate when amobileis
transmitting. Thissigna is derived from the receiver squelch circuit, and is sometimes called
Carrier-Operated-Relay (COR) or similar names such as RUS, CAS, or COS.

EXTERNAL COR INPUT FROM THE RECEIVER: The Model 748 needs a relay-contact closure between
Pin 10 and ground, or a voltage applied to Pin 10 that changes at |east one volt between carrier
(unsquelched), and no-carrier (squelched) conditions. When the External COR wire is connected,
jumper JP21 must be in position B, and jumper JP31 will select the COR polarity; position A isfor
negative (low = carrier), position B isfor positive (hi = carrier) COR. Verify proper operation by
supplying, then removing asignal on the receiver RF frequency. The CARRIER LED should light
when asignal is being received. If the LED operation is backwards (off during receive, and on with
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no signal), change the COR polarity with JP31. If the LED doesn't change, adjust COR Threshold
Pot R121 until a change takes place.

Summary: JP21 = COR source, B = externa COR
JP31 = COR polarity, A = negative COR, B = positive COR
R121 = COR threshold adjustment

INTERNAL COR: The Model 748 has an internal Dual-Time Constant noise detector circuit for COR
indication. Thiscircuit can be used if agood COR signal cannot be found in the radio. This circuit
requires high frequencies above 6 kHz to work, which means discriminator audio. To use the
internal COR, JP21 should be in the A position, JP31 should be in the A position, and R121 should
be set midpoint. R120 is the squelch control for the internal COR circuit and must be adjusted for
proper COR indication. With no signal applied to the receiver, adjust R120 counter-clockwise until
the CARRIER LED comes on. Then adjust clockwise until the LED just goes off. This adjustment is
just like the squelch control on a mobile radio. Adjusting the RX Audio Pot R59 affects this
adjustment, so R120 will need to be readjusted after doing the complete installation. See Tests and
Adjustments number 6.

Summary: JP21 = COR source, A = Internal COR
JP31 = COR polarity, A = negative for interna COR
R121 = COR threshold adjustment, set midpoint
R120 = Squelch control, adjust for critical squelch

1= THH

A
JP31 Setto A JP31 Setto B

Figure 3. Jumper JP31 Settings

8. POWER SUPPLY: Locate the 12V DC supply for the repeater/transmitter. With aVVOM
measure the DC voltage. It must be between 10.5 and 16 volts, and capable of at least 700
milliamperes of current. When using a DC supply the positive (+) connection must be to J6
terminal 1 and the negative (-) to J6 terminal 3. If proper DC voltage is not available, an AC
source of 9to 12 VAC, at 11 watts, can be used. When using an AC source connections should
be made to J6 terminals 1 and 2. The Model 748 isinternally fused with a 2-ampere fast-blow
fuse. Verify that the Power LED lights when power is applied.
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RESETTING TO FACTORY DEFAULTS

There are three ways to reset the Model 748's System database to factory defaults. The first two
require that you know the Program Access code, the third does not.

1) Using CRT or Termina programming (modem or local terminal).
2) Using DTMF programming.

3) Forcing areset at power on.

Using CRT or Terminal programming:

1) Accessthe Model 748 (default password is 12748)

2) Go to the Diagnostic Menu and select Item 1.

Using DTMF programming:

1) Accessthe Model 748 (default password is 12748)

2) Enter command 110# [2 beeps] 12345# to confirm [5 beeps]

3) 99# to exit program mode

Forcing areset at power on:

1) Turn off the system power

2) Install JP28

3) Turn on system power

4) When the AUX, DECODE, and VOX LED's come on remove JP28.
The front panel Power indicator should be on and the Line indicator should blink every five seconds.

Note that this does not reset the User database or any billing data. The only way to clear the User
database and any billing datais by RS-232 programming.
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TESTS AND ADJUSTMENTS

» All steps using acomputer or terminal for the setup and adjustment assume you to bein the
Diagnostic menu. From the Main Menu type “5” followed by ENTER. The Diagnostic menu will
be displayed.

» All stepsusing DTMF from the phone line for setup and adjustment assume you to bein
program mode already.

* Beawarethat you cannot be in DTMF programming and CRT or terminal programming at the
sametime.

1. PTT: Veify proper PTT operation by pressing the Connect button on the front panel. The
transmitter should key up at thistime. If not, check the wiring between the Model 748 and the
transmitter. Press the Connect button again to unkey the transmitter.

2. TRANSMIT AUDIO: Thetransmitter deviation must be properly adjusted. If set too low, the
transmit audio will be under deviating and sound low. If set too high, you risk over deviation
there by degrading overall system performance. Refer to the alignment procedure described in
the radio's service manual.

Using a computer or terminal:

Select “TX signaling gain and pre-emphasis adjust” by typing “5” followed by ENTER. The
transmitter will be keyed, and a 250 Hz tone will be generated out the transmitter. Each time akey is
pressed, the tone will change to the next one on the list (250, 500, 1K, 2K, 3K).

Using a DTMF telephone:

Using a DTMF phone. call the number the interconnect is on and enter the DTMF programming
mode as explained earlier (when the interconnect answers the phone and prompts you, dial “12748").
Enter the transmitter setup tests by entering the function code “111#”. The transmitter will be keyed,
and a 250 Hz tone will be generated out the transmitter. Each time any DTMF digit is pressed other
than “#” or “*”, the Model 748 will cycleto the next tone in the list (250, 500, 1K, 2K, 3K).

Adjusting TX audio level:

Press a key twice to jump to the 1Khz tone. Adjust R60 (TX AUD) for 60% of maximum channel
deviation (3Khz typical). JP25 can be used to increase or decrease the output if needed. JP25 in
position A increases the output and decreases it in position B. Once you have the level set for a1Khz
tone, cycle through the tones and verify aflat response. JP24 can be used to set the tones for aflat
response. If the TX audio injection point is“Mic audio” or another pre-emphasized input, JP24
should be placed in position B (de-emphasis). If the TX audio injection point is“Flat TX” or similar
input, JP24 should be placed in position A (flat).

Using a computer or terminal:
Press ENTER to leave the test.

Using a DTMF telephone:
Press“#’ to leave the test mode.

3. CTCSS/DCS ENCODE: To set the CTCSS/DCS modulation level
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Using a computer or terminal:

Select “CTCSS/DCS encode gain and pre-emphasis adjust” by typing “6” followed by ENTER. This
will cause the transmitter to key up with the CTCSS tone 67.0 Hz encoded. Each time akey is
pressed, it will advance to the next tonein the list (67.0, 136.5, 250.3 D023).

Using a DTMF telephone:

Using the phone, enter the DTMF programming mode as explained earlier. Enter the transmitter
setup tests by entering the function code “ 112#”. Thiswill cause the transmitter to key up with the
CTCSStone 67.0 Hz encoded. Each time any DTMF digit is pressed other than “#” or “*”, the
Model 748 will cycle to the next tonein thelist (67.0, 136.5, 250.3 D023).

Adjusting CTCSSDCS level:

Press any key once to get to 136.5 Hz. Adjust R63 (SUBOUT) for 750 Hz deviation on the channel.
Next, check the lower and upper tones for the proper deviation by cycling through the tones. Verify
aflat response (CTCSS at 750Hz, DCS at 1K z). JP27 can be used to increase or decrease the output
if needed. JP27 in position A increases the output and decreases it in position B. JP26 can be used to
set the tones for a flat response. JP26 in position B de-emphasi zes the sub-audible tones. JP26 in
position A sends the sub-audible out flat.

Using a computer or terminal:
Press ENTER to leave the test.

Using a DTMF telephone:
Press“#’ to leave the test mode.

4. DISCRIMINATOR INPUT: Adjust thereceiver audio level by supplying afull quieting signal
to the receiver. Thissignal should have a 1kHz tone at 60% of maximum deviation (3kHz
typical). Adjust R59 for 375mVrms (1.0 Volt P-P) at TP4 measured with an oscilloscope. Verify
DTMF decoding with a handheld or service monitor with DTMF encoding capability. Note
digits 1, 5, 9 and D cover all 8 tones. The DTMF LED should light with each digit.

5. REPEAT AUDIO ADJUSTMENT: If the Model 748 is used on arepeater or full-duplex base
station, R59 can be fine tuned using the Repeat Audio test.

Using a computer or terminal:
Select “Repeat audio adjust” by typing “7” followed by ENTER.

Using a DTMF telephone:
Enter the correct function code 113#.

Adjusting Repeat audio:

The Model 748 now keys up and remains keyed for the duration of the test. The repeat audio
path is gated with COR detection. R59 should now be used to adjust the repeat audio for
unity gain through the Model 748. DO NOT adjust R60 during this procedure. It was already
set to the proper level in step 2.

First, generate a1 kHz tone at 60% of maximum deviation (typically 3kHz) on the same
frequency as the receiver connected to the Model 748. This can be done with aservice
monitor or a handheld using Touch-Tone instead of a1 kHz tone. If you are using a
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handheld, measure the Touch-Tone deviation before continuing. Measure the transmitter
audio with a service monitor and adjust R59 for unity gain (3 kHz in = 3 kHz out) through
the repeat path. This completes the adjustment of R59.

If using internal COR, it should now be re-adjusted as outlined in “Installation Procedure,”
step 7, earlier in this section.

Using a computer or terminal:
Press ENTER to leave the repeat audio adjust test.

Using a DTMF telephone:
Press “#’ to leave the test mode.

6. TELEPHONE ADJUSTMENTS:. The transmit and receive levelsto and from the telco circuit
are factory set and should not be adjusted. Proper setup for unity gain through the repeat path
(steps 2, 4 and 5) will result in proper levels with the tel co circuit.

The Model 748 Telco output levels for regenerated DTMF, modem tones and call progress tones
are fixed and cannot be adjusted. The audio from the receiver is factory set for proper levelsinto
the phone line and should not require adjustment. With R115 (PHONE TX) set at 12:00 (mid-
point), 60% deviation on the receive channel (375mVrms at TP4) should produce -10.5dBm
signal level into the telco circuit.

The Telco input level isalso set at the factory so that a-20.0dBm receive signal level from the
telco circuit will produce 60% deviation on the transmit channel. The AGC circuit used by the
Model 748 for phone input will compensate for any low levels experienced on the phone lines.

7. DIAL TONE DETECTOR ADJUST: Thedia tone detector is factory preset to 440 Hz and in
most systems should not need to be adjusted. R119 (DTONE) is used to adjust the frequency of
the detect circuit. The Dial Tone Detect LED DS1 will light upon detection of any dial tone and
can be used to adjust R119 if needed.

8. HYBRID BALANCE ADJUSTMENT: This purpose of this adjustment is to balance or match
the impedance of Model 748 to the phone circuit to which it will be connected. Thisisto adjust
for maximum return loss (minimize reflected signal) of the transmit and receive audio signals.
How well the modem works is directly dependent on this adjustment. This must be done at the
site on the phone circuit with which the Model 748 will be used.

To perform this test requires establishing a telephone connection through the local Central
Office. The Model 748 provides two ways of accomplishing this, answering an incoming call
and starting the test or taking in a phone number, dialing it and starting the test. The Model 748
then generates 400 Hz, 1000 Hz and 2225 Hz into the phone line, keys the transmitter and opens
the audio path from the telco to the transmitter. Caution the person at the other end to protect
their ears, thistoneis loud!

Using a computer or terminal:
Select the “Hybrid balance adjust” by typing “8” followed by ENTER. The Model 748 will
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ask you to select which method should be used to establish a telephone connection, press any
key to toggle through the choices, press ENTER to select.

Using a DTMF telephone:
Enter the correct function code 114# followed by the hybrid tones. Careful for your ears!

Using a DTMF equipped radio:

Keyup and enter DTMF programming mode (12748 default). Enter the correct function code
1144# [2 beeps], then select which method should be used to establish a tel ephone connection,
1# to dial out on the phone line, or 3# to wait for an incoming ring.

Adjusting hybrid:

Monitor the transmit channel with a service monitor or alternately probe C104 (Main PCB)
with an oscilloscope. Adjust R16 and R17 (on Phone Card) for minimum signal. This may
take several times back and forth to work the signal down.

Using a computer or terminal:
Press ENTER to leave the Hybrid balance adjust test. The Model 748 will then terminate the
phone connection.

Using a DTMF telephone or radio:
Press“#’ to leave Hybrid balance adjust test. The Model 748 will then terminate the phone
connection.

9. DIAL CLICK ADJUSTMENTS: If you do not have the Dia Click option (950-9589) installed in
your Model 748 you can skip performing this adjustment.

To perform this test requires establishing a tel ephone connection through the local Central
Office. The Model 748 provides two ways of accomplishing this, answering an incoming call
and starting the test or taking in a phone number, dialing it and starting the test. It will require an
assistant at the distant connection with arotary phone to perform this test.

Using a computer or terminal:

Select the “Did click decode” by typing “12” followed by ENTER. The Model 748 will ask
you to select which method should be used to establish a telephone connection, press any key
to toggle through the choices, press ENTER to select. Y our assistant should start dialing a
pre-determined sequence or pattern of digits with arotary phone. Y ou should see the digits as
they are decoded on the CRT. Adjust R6 on the Dial Click card (702-9424) to increase or
decrease the sensitivity of the decoder card. Once you are satisfied with the decoding, press
ENTER to exit the test. The Model 748 will then terminate the phone connection.
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Using a DTMF equipped radio:

Enter the correct function code 115# [2 beeps], then select which method should be used to
establish a telephone connection, 1# to dial out on phone line, 3# to wait for an incoming
ring. Y our assistant should start dialing a pre-determined sequence or pattern of digitswith a
rotary phone. The Model 748 will key the transmitter and send the decoded digits out in slow
Morse code. Adjust R6 on the Dial Click card (702-9424) to increase or decrease the
sensitivity of the decoder card. Once you are satisfied with the decoding, press “#” to exit the
test. The Model 748 will then terminate the phone connection.
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FINAL CHECKS BEFORE LEAVING THE SITE

1.

Have someone call the unit and access the modem programming. Verify errors are not present
during modem communication.

Place a mobile to telephone call through the Model 748 and verify the audio levels are set
correctly. Place atelephone to mobile call also to verify level setting and DTMF decoding in
both directions.

Have someone call the Model 748 and place a call using arotary phone. Verify proper operation
and decoding of the pulses.

Verify that the Model 748 will decode CTCSS and DCS (if used). Using your terminal or PC
direct connected to the local RS-232 port, verify CTCSS/DCS decode. This can be donein red
time by selecting item “11” in the Diagnostic Menu (CTCSS/DCS decode). All the CTCSS tones
and DCS codes should decode without being enabled. If the DCS code does not decode, try
inverting the DCS decode polarity in the System Menu.

OPTIONAL CONNECTIONS

1.

AUXILIARY INPUT: J5 pin 9 isthe auxiliary input connection. It isinternally pulled up to
+12VDC through a 47K ohm resistor. It is an active low input for connection to alogic signal or
relay contacts. Thisinput can be programmed for either Transmit Channel busy indication or Site
status indication. See “Auxiliary Input” in Section 3 for more information.

AUXILIARY OUTPUT: J5 pin 8 isthe auxiliary output connection. It isan open drain FET to
ground. It will provide alogic signal to ground when active. If relay contacts are required for
your application, K2 and JP15 can beinstalled after removing JP14. This provides a set of relay
contacts and JP15 provides the selection for NO or NC operation. The common contact is still to
ground. See “Auxiliary Output” in Section 3 for more information. Order Relay kit # 950-9752.

PTT RELAY: : If your installation requires that the Model 748 provide relay contacts for PTT
connection (the transmitter requires +V to key), K1 can be installed after removing JP16. This
provides a set of relay contacts on J5 pins 5 (NC), 6(COM), 7(NO). Order Relay kit # 950-9752.

RADIO-SPECIFIC CONNECTIONS
The following pages provide information for connecting specific radios to the Model 748.
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Icom IC-RP1510 Repeater

For:  Zetron Model 38, 38-MAX, 39-MAX, 45B, 48B, 48-MAX, 735, 745, 748
To:  ICOM IC-RP1510 repeater
Using: 709-7112 Generic radio cable

ZETRON END RADIO END

Function Pin Color Connections/Notes

12 volts AC/DC in 1 Red « Anode DC, power bus

12 volts AC input 2

DC ground 3 Black « J2 pin 1, GND (logic board)

Ground 4 Drain No connection

PTT NC 5 j

PTT COM 6 Jmpr

PTT NO 7 Orange » J2pin5, PTT (logic board)

Aux relay 8

Sense/dlarm 9

COR input 10 Yellow o P5 pin 2, Sglsw (green wire RX unit)
TX audio 11 Blue ,. Junction of R49 and C20 (logic board)
Ground 12

CTCSS/DCSencode 13 Green . Right side of R43 (logic board)
Ground 14 Brown " J2 pin 3, GND (logic board)
Discriminator in 15 White Negative side of C32 (logic board)

Radio Configuration:
1. Remove R22 (22K) to isolate PTT indication to control logic.

2. Isolate PTT control line from control logic by cutting trace next to J2 pin 6 (PTT).
3. Remove C20 (0.1uf) to isolate voice audio from summing amp.
4. Change R43 to 10K ohm, and cut trace between IC8 pin 7 and R43.

5. Remove C32 (0.47uf) to isolate discriminator output from logic board.

Operational Notes:
1. Squelch control on front panel sets COR for tone panel and speaker.

2. Front panel speaker will monitor all channel activity.
3. Microphone set on front panel will still function.
4

. Thistransmitter is not capable of DCS encode.
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Kenwood TKR-720 / TKR-820 Repeater

For:  Zetron Moddl 38, 38-MAX, 39-MAX, 45B, 48B, 48-MAX, 735, 745, 748
To:  Kenwood TKR-720/ TKR-820 repeater
Using: 709-7112 Generic radio cable

ZETRON END RADIO END
Function Pin Color Connection / notes
12 volts AC/DCin 1 Red <« Pin7 SB
12 volts AC input 2
DC ground 3 Black « Pin 11 Ground
Ground 4 Shield No Connect
PTT NC 5 j
PTT COM 6 Jmpr
PTT NO 7 Orange » Pin8 PTT
Aux relay 8
Sense/alarm 9
COR input 10 Yellow Pin 13 CO
TX audio 11 Blue . Pin5 L1
Ground 12 -
CTCSSIDCSencode 13 Green . Pin3 D1
Ground 14 Brown " Pin6 SG
Discriminator in 15 White Pin4 DE
- PTT enable Pin 1 HK
jumper Pin2 LG

Speaker enable Pin9 S|
jumper |:: Pin 12 SO
Radio Modifications:
Note: These modifications may not apply to al versions of the TKR-radio. Refer to the Kenwood
service manual and schematic diagram.

1. Onthe TX/RX Unit board, foil side: Cut the trace leading to CN3-8 (AFO). Add ajumper wire
between CN3-8 and CN6-9 (DET). This corrects afoil error found in older Kenwood units. Cut
the trace between CN7-1 (tone) and R68. This isolates the tone board injection point when the
Zetron device keys the repeater.

2. Onthe Display Unit board, foil side: Remove J14, and add a jumper wire between CN8-4 (DE)
and CN2-6 (DET). This bypasses C22 on the display board for DCS decode capability.

3. Set the switchesfor: Takeover = Off / disabled
Repeat = Off / full duplex transceiver
Monitor = DC
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Motorola GR300 Repeater (or a pair of GM300 radios)

For:  Zetron Model 38, 39-MAX, 45B, 48B, 48-MAX, 735, 745, 748
To: Motorola GR300 repeater or apair of GM300 mobiles
Using: 709-7264 Interface Cable

ZETRON END RECEIVE GM 300
Function Pin Color Connection / notes
12 volts AC/DC in 1 Red <« STATION POWER
D C ground 3 Black < SUPPLY
Ground 4 Shield AUX Pin 9, Emergency Alert
COR input 10 Y ellow < AUX Pin 8, CSQ Detect
Discriminator in 15 W hite < AUX Pin 11, Disc audio
Ground 12 Brown AUX Pin 7, Ground
Green = AUX Pin 14, Alternate CSQ
Speaker enable AUX Pin 15, Internal speaker
jumper AUX Pin 16, External speaker
ZETRON END TRANSMIT GM 300
Function Pin Color Connection / notes
Ground 4 Jmpr
PTT NC 5 ::,
PTT COM 6 Jmpr
PTT NO 7 Orange > AUX Pin 3, Microphone PTT
Aux relay 8 ---
Sense/alarm 9 ---
Tx audio 11 Blue »AUX Pin 2, Microphone audio
Ground 4 Shield AUX Pin 9, Emergency Alert
CTCSS/DCS encode 13 Green »AUX Pin 5, Flat Tx audio
Ground 14 Brown AUX Pin7, Ground
W hite < AUX Pin 8, CSQ Detect
Speaker enable AUX Pin 15, Internal speaker
jumper AUX Pin 16, External speaker

Radio Configuration:

1. Setradio jumpersasfollows: JU551 position A, flat/unmuted discriminator audio
JU6B51 position A, TX audio gain selection
JU701 position B, flat TX audio limiter bypass (16ch only)

2. Program both radio accessory connectors (with the RSS) as follows:

ACCESSORY CONNECTOR CONFIG
INT Accessory: None EXT Accessory:  General 1/0 Custom: Y

PIN# DESCRIPTION DATA DIR DEBOUNCE ACT LEVEL

4 NULL 2 Output No High

6 NULL 1 Input No High

8 CSQ Detect Output No Low

9 NULL 1 Input No High
12 NULL 1 Input No High
14 NULL 1 Input No High

3. Instal the cable (709-7264) from the 15-pin connector on the Zetron controller to the appropriate
16-pin connectors on the rear of the Radius mobiles. Remove the power cable from the mobile
being used as areceiver. CAUTION! Observe correct polarity (wire colors) while connecting
power cables. Connect the “TO RADIO” plug on the Zetron power cable to the receive radio,
and connect the remaining plug to the station power supply cable.
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Tait T800 Series Repeater

For:  Zetron Model 38, 38-MAX, 39-MAX, 45B, 48B, 48-MAX, 735, 745, 748
To:  Tait T800 Series Repeater
Using: 709-7112 Generic radio cable

ZETRON END RADIO END

Function Pin Color Connection / notes

12 volts AC/DC in 1 Red <« TB1-13 +13.8V

12 volts AC input 2 TB1-14 -VE (ground jumper)

TB1-10 SP- (ground jumper)

TB1-10 (ground jumper)
|:: TB1-8 (ground jumper)

DC ground 3 Black ¢ TB1-8 TX LINE (ground)

Ground 14 Brown TB1-8 (ground)

Ground 4 Shield No Connection

PTT NC 5 ’

PTT COM 6 Jmpr

PTT NO 7 Orange . TB1-12 TX KEY

Aux relay 8 "

Sense/alarm 9

COR input 10 Yellow TB1-11 RX GATE

TX audio 11 Blue TB1-5 TX LINE

Ground 12 >

CTCSS/DCS encode 13 Green TB2-9 CTCSS

Discriminator in 15 White > TB2-11 (RX audio)
I—; TB1-2 RX LINE CT (jumper)

—» TB1-3 RX LINE CT (jumper)

TB1-6 TX LINE CT (jumper)
TB1-7 TX LINE CT (jumper)

Radio Configuration:

1. MovetheViolet wire from TB2-9 to TB2-11. The Violet wire (RX Audio 2) isflat receive
audio, separated out to TB2-11.

2. Set the jumpersin the receiver asfollows;
a) PL101: 1-2. Hat audio.
b) PL105: 1-2 and 4-5. Routesflat RX audio to “audio 2”.
c) PL106: 1-2. Routesflat RX audio to “audio 2”.

3. Disable the transmitter time-out timer by removing R257 (near 1C202 on bottom of PCB).

Default levels: TX-audio = 0.11vrms = 3 kHz deviation
CTCSS/DCS = 0.32vrms = 700 Hz deviation
COR = +12vdc SQ., Ovdc USQ
RX-audio = 0.77vrms = 3 kHz deviation, flat 3-3000 Hz. Do not use with
noise detector.
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Tait T300 Series Radio

For:  Zetron Model 38, 38-MAX, 39-MAX, 45B, 48B, 48-MAX, 735, 745, 748
To:  Tait T300 series base station
Direct plug in replacement for Tait T311 panel

ZETRON END RADIO END (25 way “D” range female socket)
Function Pin Color Connection / notes

12 volts AC/DCin 1 Red « Pin8, +VE 12V

12 volts AC input 2

DC ground 3 Gray < Pin 5, GROUND

Ground 4 Link «—,

PTT NC 5

PTT COM 6 Link ¢

PTT NO 7 Yellow » Pin10, TX KEY

Aux relay 8

Sense/alarm 9

COR input 10 Purple _ Pin 20, RX GATE (NOTE 2)
TX audio 11 Brown _Pin7, TX AF

Ground 12 "

CTCSS/DCSencode 13 White .~ Pin2, CTCSS ENCODE
Ground 14 4

Discriminator in 15 Blue j Pin6, RX AF

<

Tait Configuration:

1. Linksmadeon “D” range socket: 1 to 4 = Earth one side RX 600 ohm
1 to 3 = Earth one side TX 600 ohm
1to 5= Earth

2. Check the RX GATE lead goesto RX GATE on the Tait Base Station as on some models this
lead may have been left disconnected.
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IN CASE OF DIFFICULTY

In case of installation difficulty, call Zetron for aModel 748 Applications Support Engineer. Please
have the serial number of the unit and/or the Zetron order number when you call. If the call is made
from the installation site by the installer or radio technician, the problem can usually be solved over
the phone.

Zetron, Inc.

28 Campbell Court, Campbell Road,
Bramley, TADLEY, Basingstoke,
Hants, U.K.

RG26-5EG

Tel No:  +44 (0) 1256 880663
FAX No: +44 (0) 1256 880491

MISCELLANEOUS SERVICE NOTES

1.

When the unit is reset or powered on, an automatic memory test will be executed. If greater than
20 memory errors are detected in the user programming, the unit will reset all of the user
database to the default settings. Any user with bad checksum will be marked as such and can be
displayed under System Statistics in the Diagnostic menu.

If the audio does not sound correct, perform an audio sweep test by generating an audio signal on
the RF input of the repeater (of known deviation), and monitor the repeater output deviation. The
deviation should be fairly flat from 300 to 2500 Hz.

When using the internal noise detector for COR, if the COR polarity switch seems backward, the
audio input from the receiver may not have enough high frequency content (greater than 6Khz)
for the noise detector to operate. It is usually caused by low pass filtering of the discriminator
signal. An alternate connection point must be found in the receiver which provides unfiltered
audio, or areceiver generated COR signal must be connected.

The Carrier LED MUST follow carrier activity on the channel. It must be lit with carrier present,
and extinguished when carrier is absent. If it is always off, the Model 748 will not function
correctly.

The Carrier and DTMF LED's are hardware controlled. The drive for these LED's are aso the
inputs to the microprocessor. When trying to troubleshoot an installation, you can use these as
indicators of what the softwareis seeing.

If the unit is non-operational and the AUX LED on the front of the unit slowly pulses, contact
Zetron Applications for further assistance.

The hybrid balance adjustment is even more important with the V oice Prompts option installed.
If the hybrid is misadjusted, you may not be able to overdial DTMF through the Welcome
prompt.

025-9368H 23



(ZETRON),

Installation

Upgrading to a New Version of Software

From time to time, new revisions of software are released. These can range from significant changes
adding new or enhanced features to minor changes correcting documented defects. The procedure
outlined below will alow you to perform a successful upgrade and retain your existing
programming.

1. Makeacurrent archive of your existing programming. See Device configuration and Billing
datain Section 4.

Install the new EPROMS. See Installing new EPROMSs in Section 6.

3. Access the unit by the most convenient method and reset all programming from the
Diagnostic Menu (items 2 and 3). This ensures that any new changes to the database will be
properly initialized.

4. Upload your archived programming. Thiswill restore your existing programming and any
new items with be initialized to default.

5. Place some calls and verify proper operation.

Whenever upgrading to anew or later version of software, resetting all programming with the new
software ensures any new or changed features are properly initialized.
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Installing New EPROMSs

Most changes to the Model 748 are made only to the controlling software. Whenever achange is
made to the Repeater Interconnect, new EPROM s containing the operating software for the unit
must beinstalled. ICs are delicate and sensitive to static. When handling them, be sureto remain
grounded by maintaining contact with the chassis sheet metal. Only remove the ICs from the static
protective shipping material when ready for installation. The following steps outline the EPROM
installation procedure.

a W N E

TURN OFF THE POWER, or remove power connector at rear.
Remove the top cover.

Carefully note the orientation notch on the end of the old EPROMSs.
Remove the old EPROMSs from the board.

Install the new ICs in the designated sockets with the orientation notches aligned with the
notches in the sockets.

Carefully examine all pins of each IC. Make sure pins are aligned in the sockets, fully inserted
and not bent out or under.

Turn on power to the Model 748 and make sure that the front panel gives anormal display. If al
LEDs are on, there is a problem.

Replace the top cover of the unit.

Return the old EPROMSs to Zetron in the protective shipping material in which the new EPROMs
were shipped.
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Call Detail Option (950-9587) Installation

These installation instructions describe installing the Call Detail option (950-9587) into a Model
748. Y ou should find the following parts included with the kit:

Quantity Part Number Description Location
1 321-0751 601-0661 (ASIC) U35
1 321-1001 128K x 8 RAM u22
1 416-1218 Battery-Clock socket u22

This option kit is serial number specific. The invoice should indicate which serial number the kit was
ordered for. If you are installing multiple upgrade kit, you will need to match the kits to the units
before beginning the upgrades. If the AUX LED slowly flashes, thisis the problem.

CAUTION

ALL PROGRAMMING WILL BE LOST! If you have not made an archive of your database do
so before proceeding. Refer to Device configuration and Billing records in Section 4.

1) Verify you have a current archive of your programming to prevent loss of data.
2) Remove power from the unit.
3) Remove the top cover from the unit.

4) Locate U22 (behind the Connect switch, middle of the board, on the |eft side), cut off the tie-
wrap (used for shipping purposes only). Remove the battery socket and RAM (in top of the
battery socket) from U22.

5) Install new battery socket (32 pins) in U22 being careful to align the orientation notch and watch
out for bent pins.

6) Install new RAM (32 pin) in top of the battery socket in U22 being careful to align the
orientation notch and watch out for bent pins.

7) Locate U35 (directly behind the connect switch), removeit and set it aside.

8) Instal the new ASIC in U35 being careful to align the orientation notch and watch out for bent
pins.

9) Connect alocal terminal to the unit and apply power. Enter the program mode, go to the
Diagnostic menu and perform a Memory test. Verify that all 16 banks of U22 are tested (a
noticeable pause as each bank is tested). If any of the banks appear to have been skipped (no
pause as bank is tested) remove power from the unit and look for a bent pin.

10) Go back to Main menu and then select options, verify that Call Detail option appears on the list.
11) Upload your archived databases into the unit or reprogram the unit.
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Voice Prompts Option (950-9588) Installation

These installation instructions describe installing the V oice Prompts option (950-9588) into a Model
748. Y ou should find the following parts included with the kit:

Quantity Part Number Description Location
1 220-0106 #4-40 x 5/16 pan Philips
1 321-0751 601-0661 (ASIC) u3s
1 415-9433 Voice card insulator Inside top cover
1 702-9236 V oice Prompts card J6

This option kit is serial number specific. The invoice should indicate which serial number the kit was
ordered for. If you are installing multiple upgrade kits, you will need to match the kits to the units
before beginning the upgrades. If the AUX LED slowly flashes, thisis the problem.

1)
2)
3)
4)

5)
6)
7)
8)

9)

Remove power from the unit.
Remove the top cover from the unit.
Locate J6 (just to the left of the phone circuits as viewed from the front of the unit).

Install Voice Card (702-9236) into J6 using the standoff near U11 for support. Secure the card to
the standoff with the #4-40 x 5/16 screw.

On the inside of the top cover, install the insulator above the Voice Card.
Remove the battery insulator from the Voice Card (702-9236).
Locate U35 (directly behind the connect switch), removeit and set it aside.

Install the new ASIC in U35 being careful to align the orientation notch and watch out for bent
pins.

Connect alocal terminal to the unit's seria port and apply power to the unit. Enter into the
program mode, at the Main menu select Options and verify the Voice Prompts option appears on
thelist.

10) Exit the program mode and refer to VV oice Promptsin Section 5 of this manual for programming

instructions.
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Dial Click Option (950-9589) Installation

These installation instructions describe installing the Dial Click option (950-9589) into a Model 748.
Y ou should find the following parts included with the kit:

Quantity Part Number Description Location
1 220-0106 #4-40 x 5/16 pan Philips
1 321-0751 601-0661 (ASIC) U35
1 702-9242 Dia Click card J7

This option kit is serial number specific. The invoice should indicate which serial number the kit was
ordered for. If you are installing multiple upgrade kit, you will need to match the kits to the units
before beginning the upgrades. If the AUX LED slowly flashes, thisis the problem.

1) Remove power from the unit.
2) Remove the top cover from the unit.
3) Locate J7 (between the AUX and TRANSMIT LEDSs) on the main board.

4) Ingtall the Dia Click card (702-9242) into J7 using the standoff on the other side of the POWER
LED for support. Secure the card to the standoff with the #4-40 x 5/16 screw.

5) Locate U35 (directly behind the connect switch), removeit and set it aside.

6) Install new the ASIC in U35 being careful to align the orientation notch and watch out for bent
pins.

7) Connect alocal terminal to the unit's seria port and apply power to the unit. Enter the program
mode, at the Main menu select Options and verify that the Dial Click decode option appears on
thelist.

8) From the Main menu, select the Diagnostic menu. Select the item for the Dia Click decode test.
If an error tone is given when you try to select thisitem, remover power from the unit and try re-
installing the card (the software cannot find it).

9) Refer tothe Dia Click adjustments under the Installation procedure in this section to complete
the installation.
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The Model 748 Repeater Manager / Teleconnect does just as its name describes. It is an integrated
full-featured repeater panel with a full-featured radio-telephone interconnect. It is designed for
installation on full-duplex control stations or repeaters and to be used with half and full duplex
mobile radios. The Selcall version adds the functions of both adial access paging terminal and a
mobile-to-mobile paging encoder, allowing amix of equipment types in one system. The Roamer
version increases the ANI database size from 99 to 750 plus adds Wild ANI capability to the Selcall
version.

Half-duplex and full-duplex radio systems have different transmit and receive frequencies. A full-
duplex system allows the mobile to transmit and receive at the same time using two antennas or a
duplexer in the mobile and in the repeater. A half-duplex system is similar but half-duplex mobiles
don't have duplexers, nor do they have the ability to receive and transmit at the same time. Thisis
because in half-duplex mobiles, the receiver and transmitter both share common circuitry in an effort
to reduce the cost of the radios. Typical use for half-duplex would be mobiles and/or bases talking
through a repeater.

The Model 748 provides complete audio path control between the PSTN or a PBX and the control
station or repeater. It also provides repeat audio for tone/code validated repeater (dispatch)
operation. In addition, the unit can be programmed to provide repeat audio in handling no-tone
dispatch or require ANI validation (with or without tone/code validation) to access dispatch
operations.

For interconnect operation, each radio (user) may be specified as either afull or half duplex radio.
When operating full-duplex, the audio from the phone line is always output to the transmitter. When
operating half-duplex with repeat audio enabled, the radio's audio is repeated whenever theradio is
transmitting. If privacy is enabled, a masking tone is transmitted when the radio is transmitting.

This section describes the functional operation of the Model 748. A description of the interconnect
features and functions isfirst, followed by the repeater panel features and functions. Programming is
handled in Section 4.

INTERCONNECT OVERVIEW

The Model 748 Repeater Manager / Teleconnect is a multiple user, radio-telephone interconnect.
Radios or mobiles can place and receive telephone (PSTN or PBX) calls through the Model 748.
These types of calls are “Phone-to-Mobile” and “Mobile-to-Phone” cals. Radios or mobiles can also
place and receive calls to other radios or mobiles through the Model 748. These types of calls are
“Mobile-to-Mobile” calls. Radios or mobiles can gain validated repeater access through the Model
748 by using DTMF access codes. These types of callsare “ANI Mobile Repeat”. To accomplish
this requires that the Model 748 have some way of identifying each radio or mobile wishing to place
or receive callsthrough it. The Model 748 has two ways of doing this, User number or ANI
(Automatic Number Identification).
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User number is simply an index into the User database (1 to 99 or 1 to 750). Thisis most commonly
used as the radio ID number for Phone-to-Mobile and Mobile-to-Mobile calls. This keeps the
overdial reasonably simple (two or three digits) for the person calling in.

ANI numbers are used by radios or mobilesin gaining access to the Model 748 from the radio
channel. These can be asingle DTMF digit (short sign-on) or aDTMF sequence up to 10 digitsin
length.

All interconnect calls, regardiess of type, have three basic states: Call setup, Conversation mode,
Disconnect.

Call setup isthe sequence of events required to establish a call. On Phone-to-Mobile calls, this
involves answering an incoming call, taking in aradio ID (user number or ANI), signaling the
requested radio or mobile, and the called radio or mobile answering. On mobile- originated calls, this
involves the radio or mobile sending its ANI, taking in a phone number or radio ID (User number or
ANI), dialing a phone number or signaling the requested radio or mobile, and the called party (phone
or radio) answering.

Conversation modeis the goal of interconnect, to allow the exchange of information between the
parties. Various conversation timers are started which will ensure shutdown if the radio or mobile
goes away. Various decoders that look for conditions to initiate a disconnect are also enabled.

Disconnect is the sequence of events required to shut down or terminate acall. Thisisthe process
where the Model 748 returns to an idle state where it can process another call. Disconnect can be
initiated by a DTMF sequence sent by the radio or mobile (Disconnect ANI), or the phone party (“#’
or “#0"). Disconnect can be initiated by expiration of the call limit timer or mobile activity timer.
Disconnect can be initiated by detection of second dialtone, busy signal or loss of loop current.

TELCO ORIGINATED CALLS

Telco or telephone originated calls are those which are initiated by someone calling into the Model
748 from the telephone side (dialing the telephone number to which the Model 748 is connected).
The destination or called party is someone on the radio channel whose mobileisin the Model 748's
database. This can be a mobile, handheld transceiver, tone-only pager, tone and voice pager,
Talkback pager.

Call Setup (Telco)

To place atelco originated call, the caller must first dial the telephone number of the Model 748.
After the specified Rings before answer have elapsed, it will answer the line and prompt the caller to
overdial a number. Thiswill be either a prompt tone (925 Hz beep or Dial tone) or a*“welcome”
voice prompt (prompt #1). The caller then overdials the number (user number or Access ANI) of the
user (radio) they wish to contact. The Model 748 then evaluates the number overdialed, if it finds an
enabled user (radio), the Model 748 responds with a“thank you” voice prompt (prompt #3), keys the
transmitter and sends any required selective calling sequence (paging tones), followed by ringing
tones to the mobile and the telephone caller. If the user (radio) is not enabled, error beeps or the
“invalid user” voice prompt (prompt #4) will be sent to the telephone caller, and the call is
disconnected. If the time restriction (Scheduled telco access) is not met for interconnect, the
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“interconnect not available at thistime” voice prompt (prompt #8) is sent to the telephone, and the
call request isterminated. The caller has twice the programmed DTMF interdigit time to enter the
first overdia digit. After the first digit, the specified DTMF interdigit time is the maximum time
allowed between digits. If no digits are over-dialed, and an Autocall user has been programmed for
that line, the Model 748 will automatically call that user (radio). If not enough digits are dialed, the
Model 748 will error the caller off and disconnect the call.

Telephone to Mobile Calls

The caller first gains accessto the Model 748 (see the previous subsection, “Call Setup (Telco)”). A
valid user number or ANI has been entered, the Model 748 has keyed the transmitter, sent any
required selective calling sequence (paging tones) and is now sending ringing tones both to the
mobile and the telephone caller. The mobile must answer the call as specified by Answer type for
that user (radio) before the Mobile answer time expires or the call will be disconnected. The Model
748 will ring on the channel, and to the telephone for the specified Ringouts sent to mobile. If the
mobile does not answer, the “your call cannot be processed at thistime” voice prompt (prompt #4) is
sent to the telco and the call is disconnected. Once the mobile has answered, the conversation timer
has been initialized with Call limit time for that user (radio). If enabled, the mobile activity timer has
been initialized. Each time the mobile keys up, the Mobile activity time is used to reset the timer. If
at any time the mobile activity timer expires, the call is disconnected. Single warning beeps are sent
every three seconds starting 12 seconds before the mobile activity timer expires. The conversation
timer may not be reset since this controls the length of the call. Double warning beeps are sent every
three seconds starting 15 seconds before the call is disconnected. To terminate the cal, the calling
(phone) party enters “#0” or along “#’, or the mobile must enter its Disconnect ANI.

Telephone-to-Talkback Mobile Calls

The caller first gains access to the Model 748 (see “Call Setup (Telco)” earlier in this section). A
valid user number or ANI has been entered, the Model 748 has keyed the transmitter, any required
selective calling sequence (paging tones) will now be sent, the caller will hear one ring while the
paging tones are being sent. The Model 748 will then send the “speak your message at the prompt”
voice prompt (prompt #6) followed by a“go ahead” prompt to the caller. Once the prompt is heard,
the audio path between the phone line and the transmitter is opened and caller's voice is transmitted
over the radio channel. The Talkback mobile must answer as specified by Answer type for that user
(radio), within the specified Mobile answer time. If the mobile does not answer, the “your call
cannot be processed at thistime” voice prompt (prompt #4) is sent to the telco and the call is
disconnected. Once the mobile answers, the remainder of the call proceeds exactly the same as
equipment type “Mobile”.

Application note:

If aselective calling sequence is not required (no paging tones programmed), a single ring on the
channel will be sent instead.

025-9368H 31



Operation (ZETRON),

Telephone-to-Tone-Only Pager Calls

The caller first gains access to the Model 748 (see “Call Setup (Telco)” earlier in this section). A
valid user number or ANI has been entered, the Model 748 has keyed the transmitter, any required
selective calling sequence (paging tones) will now be sent, the caller will hear one ring while the
paging tones are being sent. The caller will next hear a series of tones imitating the pagers alert
tones. The call isthen disconnected automatically.

Telephone-to-Tone-and-Voice Pager Calls

The caller first gains access to the Model 748 (see “Call Setup (Telco)” earlier in this section). A
valid user number or ANI has been entered, the Model 748 has keyed the transmitter, any required
selective calling sequence (paging tones) will now be sent, the caller will hear one ring while the
paging tones are being sent. The Model 748 will then send the “ speak your message at the beep”
voice prompt (prompt #6) followed by a“go ahead” prompt to the caller. Once the prompt is heard,
the caller may begin speaking, and the message is transmitted over the air. The message may be up
to the Pager talk timein length or until VOX detection drops for three seconds. When the talk time
has expired, the Model 748 sends two “stop” beepsto the caller and disconnects the call.

Application note:

If a selective calling sequence is not required (no paging tones programmed), a single ring on the channel will be sent
instead.
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MOBILE ORIGINATED CALLS

Mobile originated calls are those which are initiated by aradio or mobile on the receive frequency or
channel to which the Model 748 is connected. To initiate a call from the radio channel, the mobile
must be capable of encoding DTMF. The Model 748 identifies the originating mobile by using it's
Access ANI (Automatic Number Identification). In the Model 748, thisisa DTMF sequence, 1 to 10
digitsin length, using any of the 16 DTMF tone pairs. Thereis an Access ANI for each user (radio)
in the database.

Users (radios) may be allowed to make outgoing telephone calls, Mobile-to-Mobile cals, or mobile-
repeat (dispatch) calls. If amobileisonly alowed to use one of these privileges, the user simply
keys the radio and enters his Access ANI to gain accessto the Model 748. If the mobileis allowed
access to more than one of these privileges, a steering digit must be appended to the end of the ANI.
The steering digits are as follows:

5 = access code for mobile repeat (dispatch) mode
7 = mobile to mobile, Talkback, pager or Tone and V oice pager
* or 9 = mobile to telephone

Call Setup (Mobile)

To place amobile originated call, the radio or mobile must first identify itself to the Model 748. This
is done by transmitting its Access ANI along with any sub-audible tone/code required. The Model
748 validates an ANI in 3 ways; 1) finds a match in the user database, 2) verifies the decoded
tone/code matches the ANI found in the user database, 3) verifies that the complete ANI was
captured within the minimum time requirement, typically one digit per second (five digits per second
if Fast ANI accessisenabled). If the Model 748 findsavalid ANI, but it is not enabled, the Model
748 ignores the ANI. If the time restriction (Scheduled telco access) is not met for interconnect, the
“interconnect not available at thistime” voice prompt (prompt #9) is sent to the mobile, and the call
request is terminated.

For users (radios) that are allowed access to only asingle privilege, no steering digit is required.

For users (radios) that are allowed access to multiple privileges, the Model 748 will keyup and send
the Steering digit prompt (dialtone or 925 Hz beep), indicating “ Please enter your steering digit
now”. The Model 748 allows up to five seconds for the mobile to enter a steering digit.

The Model 748 verifies that the steering digit received is avalid request for the originating user
(radio). If the steering digit is not valid, the Model 748 will keyup and send an error tone to the
mobile and terminate the call request.

Note that the Model 748 is capable of buffering the digits from the radio. This means a radio could
send a10 digit ANI + steering digit + 10 digit phone number in asingle DTMF burst. The Model
748 will processthe string just asif the radio unkeys in between the ANI and phone number.
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Mobile-to-Telephone

The mobile first gains access to the Model 748 (see “ Call Setup (Mobile)” earlier in this section).
The Model 748 takes the phone line off-hook and opens the audio path from phone to transmitter.
The mobile now hears dialtone (from the local CO) and can start dialing a telephone number. The
mobile has twice the programmed DTMF interdigit time to dial the first digit. After the first digit, the
specified DTMF interdigit time is used as the maximum time between digits. The digitstakenin
from the mobile are regenerated as specified by Dialout mode into the phone line by the Model 748.
The telephone number is monitored (while it is dialed) by thetoll restrict routines. If the number
dialed istoll restricted, the call attempt is terminated and error tones are sent to the mobile. Once
into the conversation mode (finished dialing the phone number), the Model 748 is no longer
regenerating DTMF. The audio from receiver to telephone is enabled, the conversation timer has
been initialized with Call limit time for that user (radio). If enabled, the mobile activity timer has
been initialized. Each time the mobile keys up, the Mobile activity time is used to reset thistimer. If
at any time the mobile activity timer expires, the call is disconnected. Single warning beeps are sent
every three seconds starting 12 seconds before the mobile activity timer expires. The conversation
timer may not be reset since this controls the length of the call. Double warning beeps are sent every
three seconds starting 15 seconds before the call is disconnected. To terminate the call, the called
(phone) party enters “#0” or along “#’, or the mobile must enter its Disconnect ANI.

Mobile-to-Mobile

The mobile first gains access to the Model 748 (see “ Call Setup (Mobile)” earlier in this section).
The Model 748 will prompt the caller to overdial a number. Thiswill be either a prompt tone (Dial
tone or 925 Hz beep) or a voice prompt (prompt #2). The caller then overdials the number (user
number or Access ANI) of the user (radio) they wish to contact. The call then progresses exactly as
though the originating mobile is a telephone caller, including any voice prompts (see Telephone-to-
Mobile cal). Note that ringouts on the channel for Mobile-to-Mobile calls differ in cadence from
Telephone-to-Mobile calls. A Telephone-to-Mobile call sends ringing in two-seconds-on / four-
seconds-off bursts. A Mobile-to-Mobile call sends ringing in two-seconds-on / two-seconds-off
bursts. Thisway the mobile being called can tell by the ring cadence if the caller is another maobile or
island based. If both the originating mobile and destination or called mobile use sub-audible
signaling, the originating mobile's tone/code is encoded during dialtone and overdial. Once the
Model 748 starts ringouts, the destination or called mobil€'s tone/code is encoded for the duration of
the ringing. Once the destination mobile answers, the Model 748 will perform tone/code translation
between the originating and destination mobiles.

ANI Mobile-Repeat

The mobile first gains access to the Model 748 (see “ Call Setup (Mobile)” earlier in this section).
The Model 748 will transmit a short beep indicating that the mobile has obtained access to the
repeater. The Mobile activity timer and Call limit time take effect here and the call progresses until
the mobile sends a disconnect sequence or one of the timers expire.
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DISCONNECT TONES

In all cases, when the call isterminated, disconnect beeps are sent to both the telephone and mobile.
The disconnect beeps are different depending on the method or reason that disconnect was initiated.
Most of the time, five short (50 millisecond) beeps will be heard indicating normal disconnect. This
happens when either the mobile disconnected the call, or one of the timers expired (either call limit
or mobile activity). When the tel ephone party disconnects the call witha“#” or “#0”, along dual
tone will be sent to the telephone and mobile. If the call isterminated by the Model 748 because it
detects a busy signal or second dial tone, three fast busy tones are sent to the mobile. These
diagnostic tones alow the user to determine the source of the disconnection.

Event Tone sequence

Phone party disconnects call Long dual tone

Mobile disconnects call Five fast beeps

Mobile activity timer expires Five fast beeps

Call limit timer expires Five fast beeps

Busy tone terminates call Three fast busy tones
Second dialtone terminates call Three fast busy tones

Toll or time restriction Three high/low error tones
Priority override High/Low alert

When acall isterminated with three high/low error tones, asingle digit error code in Morse follows.
Thisisto further diagnose why the call was terminated.

Error Code
Invalid steering digit 1

Time restriction 2
Toll restriction 3
Invalid user ID 4

Application note:

If the three high/low error tones are heard following the normal disconnect tones (five fast beeps),
the Call detail records are at 80% capacity or greater. Thisis an indication that the Call detail records
should be downloaded to prevent loss of data.
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ENHANCED TOLL RESTRICTION

The Model 748 incorporatestoll restrictions at two levels, system wide and on a per user (radio)
basis. At the system level athe rules by which the dialed digits are monitored is set. At the user
(radio) level, the degree to which those restrictions apply to a specific user is set. Y ou should
become familiar with how toll calls are determined by the phone company in the area where the
interconnect will be installed. Y ou will need this knowledge to help you determine what method of
toll restriction best fits your needs.

At the system level there are three different Toll restriction plans supported, (“NA Origina”, “NA
Standard” and “Universal”). Thefirst two (“NA Original” and “NA Standard”) directly support
dialing plans as defined in North America. A third plan (“Universal”) is designed to support
installations outside of North America, or where additional customization is desired. Each plan
provides a set of rules used in determining the types of calls a mobile can place.

In addition to the defined toll restriction plans, an Emergency Prefix number and two Toll free prefix
numbers can be defined. These special numbers allow calls (999 or 0800) to be placed regardless of
the degree of restriction for that user (radio). Support for PBX connections by making a distinction
between inside and outside calls (toll restricts apply to outside calls only) is also provided.

The two North American plans (“NA Original” and “NA Standard”) are similar in function but differ
in implementation. Both monitor the digits as they are dialed by the mobile, looking for 1+ and O+
toll calls, 7 digit toll calls (non 1+) and 10 digit local calls. Based on the digits received from the
mobile, the Model 748 knows how many digits are required to place the phone call, and when to
enable mobile to phone audio. This eliminates the need for timers or termination digits at the end of
diaing.

The “Universal” plan allows the system operator to define or customize thetoll restriction rulesto fit
the local dialing plan. It works by using two user defined tables of prefixes. Each table can have up
to 10 entries. Each entry can be 2 to 4 digits long and include wild cards (“*”) anywhere. The digits
are monitored as they are dialed by the mobile. Once it receives the minimum required digits, it then
scans the tables for amatching prefix (just like awild ANI search). The call isthen either allowed or
disallowed based on the result of the search. Minimum (default = 4) and Maximum (default = 15)
number of regenerated digits also defined. Timers and/or termination digit (“*”) isused in
determining when to terminate regenerated dialing and enable mobile to phone audio.

At the user (radio) level, Toll restrict type has 8 degrees or types of restriction. Four are common to
all plans and four are plan specific. “Nonethru”, “None blap”, “AutoDia” and “PBX inside”’ are
common to all plans. The “thru” and “blap” qualifiersindicate if DTMF is passed through after
dropping out of regeneration. “AutoDial” disables al manual dialing, “PBX inside” limits callsto
internal only with thru enabled. Under North American plans, “0+” and “Local” allow calling card
callsand/or local call only. Under the Universal plan, “TbhIA” restricts calls to the Allow table and
“ThIB” restricts calls in the Restrict table.
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Universal Plan

The “Universal” toll restrict plan or mode is designed to allow the system operator to define atoll
restrict plan to meet local requirements. It uses two prefix tables (up to 10 entries each) to define a
filter or plan. Asdigitsare dialed, the Model 748 will scan the entriesin the table for a match against
the dialed digits. One table is defined as“ Allowed” (ThlA) and the other as “Restricted” (ThIB).
Each user (radio) whom you wish to restrict dialing can be assigned which table (TblA or ThIB) isto
be scanned when dialing. Entriesin the table can be 2 - 4 digitsin length. Vaid digitsare 0 - 9. Wild
card or don't care digits can also be defined using the “*” character, anywhere in the string.

Two other parameters are used with the “Universal” plan. Minimum regenerated digits and
Maximum regenerated digits. These two values set the range for how many digits the mobile may be
required or allowed to dial. The number of digits required for the Model 748 to evaluate the prefix
table is based on the setting of Minimum regenerated digits. If set to less than 4, then scan is started
using Minimum regenerated digits and continues until greater than 4 digits have been dialed. The
digits will aways be evaluated when 3 and 4 digits have been dialed.

If the minimum number of digitsis not met, the call will always be terminated as toll restricted. If
the Maximum number of digitsis exceeded, regeneration isterminated. If the users Toll restrict type
is None, mobile to phone audio is enabled, otherwise the call will be disallowed.

Dial in termination (when the Model 748 stops regenerating digits and enables the mobile to phone
audio path) is determined using timers and/or atermination digit (“*”). If no DTMF digits are
received from the mobile for the programmed DTMF interdigit time, and the minimum number of
regenerated digits has been met, the Model 748 will drop out of regeneration and enable the mobile
to phone audio.

North American Plans

Phone systems in most areas of North Americafollow a specific format for atelephone number. A 3
digit Area code followed by a 3 digit CO code followed by a4 digit extension number. The area
code defines aregion or area. A CO code isthelocal Central Office to which your phonelineis
connected. The extension number is your specific line or telephone from the local CO.

The first dialing plans established in North America made a distinction between local CO codes
(Central Office) and Area Codes. As anumber was dialed the decoding circuits could then route the
call based on the first 3 numbers. Based on the 2nd digit, you could distinguish between alocal CO
code and an Area Code. Local CO Codes and Area Codes were not interchangeable for this to work.
This also limits the total number of unique telephone numbers. As regions of North America run out
of unique telephone numbers and equipment upgrades take place, a switch to interchangeable or
New CO Codesis possible. It also means that any 1+ or O+ number requires 10 digitsto follow. The
Model 748 supports both dialing plans.

Prefix table

The North American plans support use of a Prefix table. In some areas, the local phone companies
have two levels of toll calls. Ones that require a 1+ or 0+ and Local Zone callsthat do not. To
restrict or block Local Zone calls, a Prefix table can be built using any of the 999 possible prefixes.
Thetable can be set up as either “Restricted” or “Allowed” prefixes. If amobile placesacall that is
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not a1+ or O+ call, it checksto seeif the prefix isin the table. The table is enforced if the user
(radio) Tall restrict type is anything other than None.

Ten digit local calls

As more area codes are put into use throughout North America, some local calls now require an area
code ahead of the phone number. A 1+ or O+ is not required to place these calls. To support these
types of cals, four Local area code prefixes can be defined. If a mobile places a call that does not
begin with a 1+ or O+, these prefixes are scanned for a match on the first three digits. If amatch is
found, then 10 digits are required for the phone number and it is considered alocal call.

O+ Calls

A O+ call isatoll call wherethe billing is directed to athird party. The most common method works
by dialing a calling card number when prompted after the completion of the phone number. The
typical number of calling card digitsis 14 (default). Once a O+ call has been started, the phone
number (8 or 11 digits) plusthe calling card number (14 digits) must be dialed BEFORE the call can
proceed. Once the phone number has been dialed, the mobile has 20 seconds to start dialing the
calling card number. To prevent someone from monitoring the calling card number dialed, no beeps
or DTMF isregenerated over the channel. Once the first digit of the number has been entered, the
normal DTMF time out takes affect for interdigit timing. This allows for the Model 748 to have a
way out if the mobile goes away during dialing. To terminate early (less than 14 digits) the entry of
calling card digits, enter aDTMF “*” any time after the phone number has been dialed.

Provider ID Codes

With the proliferation of local and long distance service providersin North America, the need to
select a specific provider can arise. The ability to dial a Provider Identity Code or PIC code ahead of
anumber is supported. The format of aPIC codeis as follows:

10nnn
101nnn
Where N =2-9

For instanceto get AT&T you would dial 10288 (10ATT) + 0 + the phone number. PIC codes are
regenerated as they are dialed and not considered part of the phone number. The Model 748 does not
care what phone number is dialed after a PIC code, but does enforce the programmed toll restriction.
Note that PIC codes are not included in the SMDR record, only the phone number dialed.

General features

Functions which are common to all toll restrict plans include, Emergency prefix, Toll free prefixes
and PSTN feature code.

Emergency Prefix

The Model 748 supports a user defined Emergency Prefix code. An emergency prefix isa 3 digit
prefix that is used to access emergency services. The default prefix is“999”. These can be disabled
by clearing the prefix string in programming. When decoded by the Model 748, dial inis
immediately terminated and mobile to phone audio is enabled. The Call limit and Mobile activity
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timers are disabled. This prefix is always allowed for any level of user toll restriction which allows
manual dialing.

Toll Free Prefix

The Model 748 supports two user defined Toll free Prefix codes. A toll free prefix isa4 digit prefix
that will always be considered alocal call. The default prefixes are “0800” and “0500”. These can be
disabled by clearing the prefix string in programming. These prefixes are aways alowed for any
level of user toll restriction which allows manual dialing.

PSTN Feature Code

When the phone lineisfirst taken off hook for a mobile to phone call, the Model 748 can send a pre-
defined string of DTMF before any other digits are dialed by the mobile. Thisistypically used to
disable Call waiting or Caller ID function. The PSTN Feature Code string can be up to nine digits
long using any valid DTMF digit including pauses “,”. This string can be disabled by clearing the
string in programming (default). This string will be dialed after the first digit is received from the
mobile before any other digits are dialed. The string will always be sent, but only once at the
beginning of the call.

RA-222

Support for RA-222 compliance is provided in the Model 748. Thisis afixed two minute re-dial
barrier. It prevents the same number from being dialed a second time for two minutes after the end
of the call. Thisis asystem wide setting and affects all users equally. This can be enabled or
disabled with DTMF command 149. The default setting is 0 or disabled.
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PBX OPERATION

Operating an interconnect that isinstalled on a PBX has a different set of requirements than one
installed on a conventional PSTN connection. The Model 748 provides some PBX specific
programming to meet these needs. Based on programming and what the mobile dia's, the Model 748
can distinguish between an internal or an external call or adirect PSTN connection. This allows the
toll restrict programming to be applied only to calls dialed outside of the PBX.

Internal Calls

The Model 748 provides away to determine if the mobileis placing an internal call or trying to go to
an outside line. When a mobile has accessed a phone line configured as PBX, the first digit dialed by
the mobile is scanned against PBX outside line digit for amatch. If no match isfound, the cal is
flagged asa PBX internal call. If amatch isfound, then it isflagged as an PSTN type and all
programmed toll restrictions apply starting with the second dialed digit. Up to 4 digits may be
entered as PBX Outside line digit (default is none). For internal calls, the Model 748 will regenerate
digits equal to PBX Extension length (default = 3). PBX inside calls are considered local callsfor al
users. All DTMF is passed through (digit blapping is disabled). Hook flashisvalid for al users who
have this enabled (no toll restrict qualifier like on PSTN calls). Hook flash on internal calls does not
go into regeneration.

External Calls

When amobile dialsthefirst digit and it is used to select an outside line, the Model 748 flags the call
asaPSTN call. Thefirst or leading digit (used to select the outside line) is now ignored asif it was
never dialed. As additional digits are dialed, they are monitored according to the current toll restrict
programming for that user. External calls though a PBX extension line follow all the samerulesasa
call on adirect PSTN connection.
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Hook Flash

The Model 748 can support the mobile in performing a hook flash on the phone line oncein the
conversation mode. One of the more typical installations where hook flash is used is on PBX
installations. Thisis enabled on a per user basis. On PSTN calls a user’ s Toll restrict type must be
set to “None” for access to Hook flash. On PBX internal calls, auser’s Toll restrict type can be set to
anything except “ AutoD” for access to Hook flash. It isinitiated by the mobile enteringa DTMF
“*(0” while in conversation mode. The Model 748 will then “break” or “flash” the line for 90
milliseconds. What happens next is based on whether the call is an internal PBX call or aPSTN call.

On PSTN callsthe Model 748 will temporarily enable DTMF regeneration. While in temporary
regenerate, al digits decoded from the mobile will be regenerated (0-9,A-D,#). Once a hook flash
has been performed, the mobile has 2 times the programmed DTMF interdigit timeto dial the first
digit. Thisis used to stay in regeneration. After the first digit, the specified DTMF interdigit timeis
used as the maximum interdigit time. Allowing the interdigit timeto expireor aDTMF “*” will turn
off the regeneration at any time. If disconnect on second dial tone is enabled (default), the Model
748 will ignore dial tone from the phone line after a hook flash.

Oninternal PBX calls only ahook flash is performed and the Model 748 returns to conversation
mode. Since all DTMF is passed though from the mobile, there is no need to stay in regeneration.

Interconnect Hog Mode

Occasionally some customers will make back to back calls once they gain access (place acall then
place another call upon completion of the first). This prevents anyone else from using the
interconnect for several minutes, and in effect defeats the call limit timers. When enabled for these
users, the Interconnect Hog mode can help equalize access for all customers on the system. The last
user who signed on to the interconnect is restricted from using it for the Interconnect Hog time. This
allows another user to gain access to the interconnect and prevents the back to back type calls. This
is can be enabled/disable on a per user basis.

Call Alert Beeps

This feature allows mobiles currently involved in a mobile to mobile call to know that the telco line
isringing. When enabled, the Model 748 will send atone over the channel for each incoming ring
detected. The mobile then has a chance to terminate the call in progress and allow the ringing line to
be answered.

Autodials

The Model 748 provides alarge (99 number) autodial table. Each autodial can be up to 16 characters
long. Valid digitsthat will bedialed are“0- 9, *, #°. The*®,” character will insert adelay (2.5
seconds default) in the dialing string. Text can be included in the string. Some examples of thisare
“1(256) 880-663" = “1256880663" and “880-663 ZETRON".

Individual users (radios) can have accessto all 99, 10, or 1 based on the setting of Autodial mode.
Thisisatwo digit number. The first number indicates which block of 10 autodials that user (radio)
has access to. The second number indicates which autodial(s) in that block of 10 that user (radio) has
access to. If Autodial mode = 00, then *01 - *99 will access any autodial programmed in the table.
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*00 will access the last number redial buffer also. If Autodial mode = 20, then “*0” through “*9”
will access autodial 20 - 29. If Autodial mode = 21, then that user isforced to autodial 21 and cannot
manually dial atelephone number, regardless of histoll restrict type.

Autodials can also be used for toll restrictions in the Model 748. When a user (radio) has Toll
restrict type set to “AutoD,” that user can only access telephone numbers in the autodial table. Y ou
would typically set Autodial mode to a block of numbers. Trying to access an empty autodial is not
allowed for al userswhose Toll restrict typeis not set for “None” or “Blap”.

When a user (radio) has Toll restrict type set for “None” or “Blap”, accessing an empty autodial
drops directly into conversation mode. Accessing an empty autodial with any other Toll restrict type
is considered toll restricted and the call attempt is terminated.

ACCESS AND DISCONNECT ANIs

Before aradio (user) may sign on to the Model 748, an Access ANI (Automatic Number
Identification) code must be assigned to the user. This code provides access to the interconnect.
Without it, a user cannot make or receive calls. Default ANIs are “*” for Access ANI and “#” for
Disconnect ANI.

ANIsinthe Model 748 are fully and independently programmable. Each ANI can be up to 10 digits
in length. Each ANI can be made up using any of the 16 DTMF tone pairs. Two types of sign-on are
possible, Short sign-on (single digit ANI) and ANI sign-on (multi-digit ANI). Short sign-onis
typically for asingle function (“*” for telco access). ANI sign-onis typically used with steering
digits (ANI+* for telco access). Wild ANI with exclusion is supported in the Roamer version. When
enabled, the DTMF “A” isused as awild card. Due to the very powerful features of how ANIs can
be put to work in a system, some care and planning MUST be done up front to avoid potential
conflicts. Please see “How to Program ANIsin the Model 748" in Section 4, for adetailed
discussion of ANIsincluding examples.
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Access ANI

Sign-on in the Model 748 consists of the user's Access ANI code followed by a steering digit (if more
than one privilegeis enabled). Once avalid first digit has been received, the remaining digits must
be received within the set timing requirements. If Fast ANI access is disabled (default), digits must
be at least one digit per second. If Fast ANI access is enabled, digits must be at least five digits per
second. The Model 748 also tone/code validates the incoming ANI. If the timing requirements are
violated or aNO MATCH returned from the ANI decoder, the ANI decoder is turned off for two
seconds or until COR isdropped. Thisisto prevent an embedded ANI in a string by someone trying
to gain unauthorized access to the interconnect.

NOTE

To prevent ANIs from being repeated out over the channel during dispatch, repeat audio is muted
after the first digit of avalid ANI.

Short Sign-on

Short sign-on can be avery convenient way to access the Model 748. Any user programmed with a
single digit Access ANI is considered Short sign-on. Any valid ANI digit (0- 9, A - D, *, #) can be
used for short sign-on. Typically, a short sign-on user is setup with only one privilege (removing the
need for a steering digit). The default privilege for short sign-on is Mobile-to-Phone. A short sign-on
ANI has a minimum digit duration requirement of 500 milliseconds to be considered valid. Short
sign-on is also tone/code validated. Short sign-on uses a one second validation timer. Before the
Model 748 validates a short sign-on, this timer must expire or COR and/or tone/code validation must
drop with no other digit being decoded.

ANI Sign-on

ANI sign-on isused in systems where Airtime billing and Call Detail records are used. It also
provides greater security in preventing unauthorized access to the system. Any user programmed
with amulti-digit Access ANI (two or more digits) is considered an ANI sign-on user. In larger
systems with many users requiring access to different privileges, this provides away to identify each
user on the system. Typicaly ANI sign-on is used with atrailing steering digit to select a privilege.
If only one privilege is enabled, then a steering digit is not required. All multi-digit ANIs are
checked for conflicts during programming. There is no minimum “on” time requirement for multi-
digit ANIs.

Steering Digits

If auser has more than one privilege enabled (M obile-to-Phone, Mobile-to-Mobile, or ANI Mobile-
Repeat), atrailing steering digit isrequired. This differs from earlier Zetron interconnects in that the
steering digit could be leading or trailing. The purpose of the steering digit is to let the interconnect
know which privilege the user wishesto use. If it is desired to not use steering digits, a user could
have the steering digit be part of the Access ANI. Thisworks by entering the user multiple timesin
the database. One for each privilege or function granted.
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Trailing steering digits recognized by the Model 748:

5 = access code for mobile repeat (dispatch) mode
7 = mobile to mobile, pager, Talkback, or Tone and V oice pager
* or 9 = mobile to telephone

Disconnect ANI

Before a user can sign off using a mobile or portable, a Disconnect ANI (Automatic Number
Identification) code must be assigned to the user. This code provides the mobile or portable with a
way to terminate the call in progress. Without it, the interconnect must rely on timeout timersto
terminate a call. The Disconnect ANI gives the maobile or portable “ control” over the interconnect at
all times.

Once avalid Access ANI has been identified, that user's Disconnect ANI is put into the disconnect
table. The interconnect now knows who has signed on, and how they are required to sign off.

ANI Digit Timing

Single digit ANIs have a minimum on time requirement of 500 milliseconds to be considered valid.
This includes Short sign-on from the radio channel, single digit Disconnect ANI.

Multi-digit ANI sequences have no minimum on time requirements. Access ANI and Disconnect ANI
sequences look at the setting of Fast ANI access. The average speed of the decoded ANI must be
five digit per second or greater when enabled and one digit per second or greater when disabled.

SCHEDULED TELCO ACCESS

Thisfeature isincluded in the Selcall and Roamer versions of the Model 748. It allows the system
operator to give priority to different user groups based on time of day and day of the week. If you
restrict interconnect to normal business hours, 9:00 AM to 5:00 PM for Monday through Friday, you
can limit access to the interconnect outside of these hours on a per user (radio) basis. Thisfeature
can also be useful in a system where dispatch and interconnect are mixed. Y ou can disable
interconnect during business hours (giving priority to dispatch) and still be able to offer interconnect
after hours.

44 025-9368H



(ZETRON),

Operation

PAGE FORWARD

Each interconnect user can have his unanswered calls forwarded to a second user in the database.
When acall comesin for aparticular user (radio), the Model 748 tries to reach him. If the called
mobile does not answer, and he has a Page forward user programmed, the Model 748 will try to call
that user (radio) next. An example of how to use this feature would be, say a customer has a mobile
radio in histruck and a handheld transceiver that he carries. The mobile would be his primary user
(radio) in the database. The handheld is his secondary user (radio) in the database. Histwo users are
cross-referenced in the database via the Page forward user. This means that if he can receive calls on
either radio (mobile or handheld), he will be sure to receive the call, even if heis at the other radio.
This feature will only forward the call once.

AUXILIARY INPUT

The Model 748 has one active low input that can be configured for either transmit “ Channel busy” or
“Site status’. Thisinput isinternally pulled high. If set for “ Channel busy”, the Model 748 will not
key the transmitter with the input held active or low. With a secondary receiver monitoring the
transmit channel, arelay output can feed thisinput to meet FCC Part 90 requirements. If set for “Site
status’, the Model 748 will issue a 1500Hz tone just prior to unkeying the transmitter with the input
held active or low. This could be used to indicate if the site is on battery power or main power. Just
keyup on avalid tone and get an instant status check. The current status of thisinput is aways
available viaa DTMF programming inquiry command. See “DTMF Programming” in Section 4 for
details.

AUXILIARY OUTPUT

The Model 748 has one open drain output (FET to ground). This output can be set viatwo methods:
1) DTMF programming or, 2) Supervisor user access. See “DTMF Programming” in Section 4. For
Supervisor access, an additional steering digit has been added, “6”. When the Supervisor user's
access ANI isreceived followed by a steering digit of “6”, the Model 748 will keyup and send a high
or low tone, indicating current setting of the auxiliary output (high = active, low = inactive). A “*1”
will set it active and return a high tone, a“*0” will set it inactive and return alow tone. The Model
748 then drops off the channel. The auxiliary output will remember its current setting even after a
power failure. It keeps the current setting in battery-backed RAM.

REPEATER PANEL OPERATION

The Model 748 supports all 50 CTCSS tones and 104 commonly used DCS codes. When avalid
(enabled) tone/code is decoded, the Model 748 will key the transmitter, encode the programmed
tone/code and process the audio between the receiver and transmitter.

Tone Validation

Each tone/code may be selectively enabled or disabled. Anytime one of the 154 tones/codes is
decoded, it is also tracking airtime (default is to accumulate), regardless of whether it has been
enabled or not. This provides the system operator with co-channel loading information as to which
tones/codes are currently being used. Any valid (enabled) tone or code can have any other tone or
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code programmed for encoding. This allows “cross-tone” encoding between tone and/or digital
codes.

Reserved Tone

The Model 748 has the ability to “reserve” atone or code. If atone/codeis “reserved”, the
transmitter will be keyed, and afast “busy” signal will be transmitted. This prevents that tone or
code from being used on the channel.

Tone-in-Tail

The Model 748 has the ability to continue to encode the current tone/code for the duration of the
transmit hold time. This can be enabled or disabled on a per tone/code basis. A typical use for this
feature isin systems that use “channel busy lockout” in the mobiles. When enabled, the mobiles
radio will remain unsquelched while the transmitter is keyed. This alows the mobilesinvolved in the
conversation to continue keying and unkeying. It also prevents other mobiles from barging in on the
channel.

Privacy

When this function is enabled, the Model 748 will not allow another tone/code to access the repeater
during the transmit hold time. This prevents other mobiles from “grabbing” the repeater during
momentary pausesin a conversation. If privacy is enabled, it is desirable to enable tone-in-tail as
well. This lets other mobiles know that the channel is busy. This feature can be enabled or disabled
on a per tone/code basis.

Courtesy Bip

This function, when enabled for atone/code, will issue a prompt or beep out the transmitter
whenever the mobile unkeys. Thisisa 1200 Hz tone for a duration of 50 milliseconds.

Tail Bips

This function, when enabled (system wide) changes the Courtesy Bip from a single bip when the
mobile initially unkeys, to a bip once every second during the transmit hold time.

Transmit Hold Time

The Model 748 has a separate transmit hold time for each tone/code. There is also a separate
transmit hold time for the initial keyup of avalidated tone/code. The first keyup of avalidated
(enabled) tone/code uses Initial TX hold time for the transmit hold time. All subsequent keyups (until
the transmit hold time expires and the Model 748 unkeys) of the validated tone uses the TX hold time
for the decoded tone/code.

Morse ID

Each tone/code may be assigned an eight-character Morse code ID. Thiswill be automatically sent
(during the transmit hold time) when a mobile keys up after the an interval timer has expired. The ID
rate setsthe interval for al tone/code ID's. The ID is transmitted at areduced level so that voice
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communications can occur while the ID isbeing sent. If an ID is not specified for atone/code, one
will not be sent.

Hog Mode

The tone panel operation has a Hog mode to prevent “airtime hogs’ from monopolizing the channel.
Each tone/code can have the Hog mode enabled or disabled. When enabled, the mobile can have
uninterrupted access to the repeater up to the Hog limit time. Once this timer has expired for a user,
he is denied access to the repeater for the Hog penalty time. A user can prevent going into the
penalty stage by unkeying and allowing the repeater to remain idle for the Hog idle time. This gives
another mobile on the channel a chance to have access to the repeater. Each time the Hog idle timer
expires, it resets the Hog limit timer for that tone/code.

TX Timeout

To prevent a stuck microphone from keeping the transmitter continuously keyed, the TX timeout
timer provides a maximum amount of time that the Model 748 will keep PTT keyed.

Stuck Mic ID

In case of transmitter timeout, you can enable the Stuck mic ID feature. When enabled, the Model
748 will keyup and send the offending tone/code number, in DTMF, once every 15 seconds for the
duration of the error.

Carrier Squelch Repeat

The Model 748 can act as a carrier squelch repeater panel. Upon seeing carrier, the Model 748 will
key the transmitter and allow repeat audio. If a sub-audible tone/code is detected, it will revert to the
programming for the detected sub-audible tone/code. This allows the Model 748 to be installed
where there is a need to support dispatch for both carrier and tone squelch radios.

DTMF Repeat

At default, the Model 748 mutes repeat audio upon decoding avalid first digit of an ANI. When
enabled, DTMF Repeat prevents any DTMF from muting the repeat audio during tone dispatch
operation.

INTERCONNECT GATEWAY

Interconnect Gateway is a new feature that has been added to the Model 748 in software Version
1.21 as part of the 154 User Option (D25). This feature allows two distant coverage areas to be
linked together through the PSTN using a pair of Model 748's. A typical application isto link
together a dispatch user group that isin two different locations. This makesit ideal for installation
into existing systems, increasing the range of communications possible without the need for
expensive upgrades of existing radios. Call setup can be as simple as just keying the radio (no

DTMF originate) or use short sign-on (single digit ANI) for selecting the site you wish to link with.

How It Works
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The local topography does not lend itself to good overall coverage from asingle site. Multiple sites
have been set up to establish overlapping coverage areas. As mobile units move from one coverage
areato another, they are only able establish communications with other units who are currently in
the same coverage area. Interconnect gateway solves this problem. It allows mobile units to directly
contact other coverage areas by linking the two sites together through the PSTN.

A mobile in area 52 wants to establish contact with other mobilesin his user group, who are
currently in area 51. Initiating a call to area 51 in can be accomplished one of two ways, using short
sign-on with his normal dispatch tone or temporarily switching to a second tone to initiate the call. A
M obile-to-Phone call, using forced autodial, to the Model 748 in area 51 is the result. When the
Model 748 in area 51 (destination site) answers the incoming call, the Model 748 in area 52
(originating site) responds by over dialing a user number. This then setups up a Phone-to-Mobile call
in area 51 from the Model 748 in area52. Mobilesin the called user group will hear ringing and can
just key up to answer (PTT to answer). We have now established a link between two units of the
same dispatch group on two different sites through the PSTN. Call clear down can be either DTMF
or time-out. If either Model 748 shuts the call down, it will send a disconnect code to the Model 748
at the other site.

Call Setup

There are two waysto initiate an Interconnect Gateway call; 1) sub-audible alone 2) DTMF + sub-
audible. Both have advantages and disadvantages. Using sub-audible alone requires a multi-channel
radio but not DTMF encode capability, using channel (sub-audible) selection to initiate calls. If more
than two sites are involved, using sub-audible alone can get quite complicated in a hurry. Using
DTMF + sub-audible requires a DTMF capable multi-channel radio. When more than two sites are
involved, this method is the most straight forward in terms of operation from a user stand point and
in flexibility of programming.

Once an Interconnect Gateway call has been setup (phone line off hook and digits being dialed), the
operation is the same regardless of which method was used to setup the call.
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Sub-audible Only

Toinitiate a call using this method requires the Model 748 to receive 3-plus seconds of an enabled
tone/code with Interconnect Gateway enabled. In atwo site installation, afour channel radio would
be required. Channels 1 and 3 are the normal dispatch channel for the two sites. Channels 2 and 4
would be used to initiate a Gateway call to the other site. To initiate a Gateway call, switch to
channel 2 and key up for 3-plus seconds and then unkey. The Model 748 will respond by taking a
phone line off-hook, and executing a forced autodial. The originating mobile will hear the beeps
(from dialing) and switch back to channel 1 (normal dispatch channel). Now all mobilesin the user
group will be able to hear the call asit progresses.

When the Model 748 receives 3-plus seconds of an enabled tone/code, it looks to seeif that
tone/code also has Interconnect Gateway enabled. If Gateway has been enabled, the Model 748
switches from repeater panel operation to interconnect operation. It takes the user number of
gateway enabled tone/code (from the repeater panel user database) and executes a mobile originated
interconnect call asif that user (from the interconnect user database) has signed-on with DTMF. Y ou
could also think of this as no-DTMF originated interconnect. If tone 103.5 Hz in the repeater panel
user database (User 14) is enabled for Gateway, then when 103.5 Hz has been received for greater
than 3 seconds, the Model 748 will execute the programming for User 14 in the interconnect user
database.

The need to switch channels to place an Interconnect Gateway call is based on using sub-audible to
select the functions instead of DTMF. The channel used to initiate the Gateway call uses a different
decode tone/code (encode in the radio) but will typically use the same encode tone/code (decode in
the radio) as the normal dispatch channel for call setup. When the call switches over from repeater
panel to interconnect, the same encode/decode used for dispatch is used. This alows other radios in
the user group to monitor/participate in the call. It al'so provides away for the originating mobile to
hear the progression the call (dialing the phone number) before switching back to the normal
dispatch channel.

Short Sign-on + Sub-audible

Toinitiate a call using this method requires asingle DTMF digit for greater than 500mSec with sub-
audible tone/code. The interconnect user equipment type must also be set to MobileLink. This
method has two advantages over the first. 1) no changing of channels on the radio isrequired to
setup acall. 2) site selection (in amulti site setup) can be based on a single number and remain
consistent throughout out the system for all user groups.

A four channel DTMF equipped radio can now support four different sites or coverage areas. Each
user group has a single tone/code used for dispatch operation. Each siteis assigned adigit which is
used for site selection as a short sign-on digit. To contact other mobilesin your user group on Site-3
from any of the other sites, ssimply key up and send aDTMF “3” for greater than 500mSec and
unkey. The Model 748 will see avalid mobile originate access, see that the equipment typeis set for
MobileLink and perform a gateway call to Site-3. Since short sign-on uses sub-audible to validate
the DTMF digit, al user groups can use the same digit to select the site. The sub-audible used to
separate user groups during dispatch also is used to distinguish them for short sign-on.
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Call Clear Down

Once the call has been established, it isjust like any other interconnect call, various control timers
are running and programmed disconnect sequences are now valid.. Clear down of the call can be
initiated by any of the normal methods, expiration of the Call limit or Mobile activity timers,
detection of 2™ dial tone or six cycles of busy tone or reception of mobile or telco disconnect codes.
Since two Model 748's are now handling the call, either one is capable of initiating call clear down,
and will send the telco disconnect code to the other.

The destination or called Model 748 handles the call just like any other phone originated
interconnect call. The originating or calling Model 748 handles the mobile activity timer differently
based on how the call was setup. If the Interconnect Gateway function of the repeater panel user
database was used, then the mobile activity reset value is twice the transmit hold time for the
originating tone/code. If short sign-on is used, then the normal mobile activity timer is used. If no
DTMF is available to the mobiles, then a shorter time out period would be desired.

System Setup

Multi-channel capability isrequired of the radios used in these systems, the question then becomes
are they DTMF capable. When using sub-audible for site selection, the number of channels required
goes up exponentially with sites. A simple two site system requires four channel radios, athree site
system requires nine channel radios. When using the short sign-on method of site selection, the
number of channels required is equal to the number of sites supported. For a simple two site system,
using sub-audible for site selection can work quite well. Three or more sitesreally need DTMF to
help simplify the operation, both for the system operator and the users.

In atypical system, you want incoming calls (those from other sites) to be received on the regular
dispatch channel. Thisallows all radios in the receiving user group to hear the incoming call and be
ableto answer. Y ou may also find that programming the equipment type to Talkback for incoming
calls, allows the originating mobile to “voice hail” out on the destination system, thus operating
more like a dispatch call.

In atypical system you will have more than one user group on it. For each user group, you will need
an interconnect user for each site you wish to support. One for receiving incoming calls (phone to
mobile), plus one for each of the other sites (mobile to phone). The user programming for originating
agateway call is specific to both the function and site. This prevents you from using the same
interconnect user for more than one site and also from receiving incoming phone to mobile calls.

Once a system has been designed, asingle Model 748 can be programmed with all the required
system and user data. This can then be downloaded and then uploaded or cloned into the other
Model 748’ s on the system.

Four Site Example

This example has four sites to be linked together using the Interconnect Gateway feature of the
Model 748. We will be using Short sign-on with sub-audible validation for site selection. The field
units required to support this system are multi-channel( at least four channel), DTMF capable radios.
Each siteison adifferent RF channel. User groups are separated by sub-audible tone/code. Short
sign-on allows al user groups on the system to select or access the four sitesin the same way.
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First we need to assign asingle digit to be used for site selection for each of our sites. Since we have
four sites, we have numbered them 1 to 4. The site selection digit becomes the Short sign-on digit or
Access ANI used to access or select a particular site from any other site in the system.

Next we need to assign ablock of user numbers (from the interconnect user database) for each user
group on the system. We will give each user group a block of ten user numbers. We will only be
using five in our example, but this does make keeping track of user groups in the programming a bit
easier. We will use the block of users from 50 to 59 for our example user group. We need one user
for inbound calls (Phone-to-Mobile) and four users for outbound calls (Mobile-to-Phone). User 50
will be inbound and 51 to 54 will be outbound. The advantage here is we can program all the Model
748 s the same. The site specific issue is which of one of the outbound usersis disabled at each site.

Thelast item we need isit pick autodial numbers for our four sites. The number of autodials needed
isequal to the number of sites, regardless of the number of user groups on the system. Since we are
using the forced autodial function, pick numbers that end in one through four. We will use autodials
21 through 24 for our four sites.

How to Program It

We will now step through the programming of a Model 748 for one of the four sitesin our example
system, cloneit to the other three units and perform the site specific adjusts to the programming.

Before doing any programming, reset the database to factory default for all three databases (System,
Interconnect User and Repeater Panel User). Thisis done in the Diagnostic menu, items 2 and 3.
Thisisimportant on the first unit we will be programming as the other three will be cloned from the
first. Any unknowns in the first unit will also be in the other three.

System programming

Interconnect Gateway uses FASTNet commands to establish a Gateway call. This must be enabled
on each line used by Interconnect Gateway. Thisisin the Interconnect - Telco Specific menu.

Autodials must be programmed for each of the four sites. Autodial 21 holds the phone number for
the Model 748 at Site-1, Autodial 24 holds the phone number for Site-4. If it isalways atoll cal or
always alocal call from any one site to any other, then phone number strings stored in the autodials
won't be a site specific item.

Repeater Panel programming

The only thing that needs to be programmed in the repeater panel initially is to enable the tones/code
to be used for normal dispatch by the user groups on the system.

In our example system we have D026 as the sub-audible code used by our user group. Thisis User
53 in the Repeater Panel User Database. We need to enable that code.
I nterconnect User programming

Several items and multiple users need to be programmed in the Interconnect user database. On some
items we can use the block programming functions to help speed the process along.

First item, since we are using short sign-on, you will want to disable User 1, who defaults to short sign-on with 67.0Hz
sub-audible.
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gives an overview of the block of usersin our example user group. It shows the required
programming changes from default.

Table 1. User Programming for Interconnect Gateway

User # [ ANI | Answer | Sub-audible | P-to-M | M-to-P | Autodial | Equipment | PageFwd
50 * PTT D026 Yes No 00 Talkback None
51 1 * D026 No Yes 21 MobileLink 50
52 2 * D026 No Yes 22 MobileLink 50
53 3 * D026 No Yes 23 MobileLink 50
54 4 * D026 No Yes 24 MobileLink 50

Since we are programming a block of users, we can use that function to set some of the items. Set
the range for 50 to 54, set sub-audible encode/decode and User enable for all in range. Set answer
type, calling privileges (Phone-to-Mobile, Mobile-to-Phone), equipment type, Page forward,
prompting for each user.

Change User range to User 51 and begin programming the user specific type items, like Access ANI and
Autodial Mode. Usethe “N” key to advance to the next user and repeat the process through User 54.

To add more user groups, just pick another block of users and program them the same as above with
two exceptions, 1) change the sub-audible for the specific user group. 2) Change the Page Forward
user to match the inbound (phone to mobile) user number for that user group. The inbound user has
None for Page Forward user.

Site Specific changes

Once we have thefirst unit programmed, we can then download the programming to disk (System
database, Interconnect User database and Repeater Panel database). Now we can upload that
programming into the three other Model 748’ sin the system. Once this has been accomplished we
can go back into each unit and make the few required site specific changes to the programming.

In the System database and Repeater Panel User database, the only required changes relate to the
Station ID and User ID. In the Interconnect User database we need to disable the user who would
call the site itself rather than another site. At Site-1 thiswould be User 51, at Site-2 thiswould be
User 52. While leaving these users enabled will not prevent the system from working, it would
prevent a call being placed that will only fail.

The only real site specific item isto disable the User used to call that site from the others. While this
call will dwaysfail, disabling it prevents users from thinking that the system in not working.
Operation

Now that we have programmed and installed our system, we need to put it to use. We will walk
through the steps of placing a call, describing the various stages as the call progresses.
contains the events of atypical call, showing the flow asit progresses.
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For amobile on Site-1 to call Site-3, just key the radio and sends along DTMF “3” and then unkey.
He can now hear the progression of the phone call through the PSTN. He will hear the phone
number being dialed, followed by the ringback tones from the Central office asthe Model 748 at
Site-3 receives ringing voltage. When the Model 748 at Site-3 answerstheline, it will send a
FASTNet answer sequence followed by the normal answer prompt. The Model 748 on Site-1 will
hear the FASTNet answer sequence and respond by over dialing athree digit user number. Thisis
the Page Forward User in the user programming. Following our example user group this would be
User 50. The Model 748 at Site-3 now keys the transmitter and issues a single ringout on the channel
(at Site-3). The mobile on Site-1 hears a single ringback followed by the go ahead prompt (short
low/high/low prompt) indicating that the audio path from Site-1 to Site-3 has been opened. The
mobile on Site-1 can now key up and do avoice hail to the other radiosin his user group on Site-3.
Any radio in his user group on Site-3 can answer back by just keying their radio, just like any other
dispatch call.

Oncethe call isin process the timers and disconnect conditions that are running are the same as for
any interconnect call. mobile activity, call limit, detection of 2™ dialtone, loss of loop current or any
valid disconnect code. Either radio can initiate a shut down which will clear the other side down
using FASTNet commands again. Since the radios are DTMF equipped there would be no reason to

not have them clear the call down using a disconnect ANI (default isalong DTMF #).

Table 2. Interconnect Gateway Call Progress

Mobile in Site 1 Area

748 on Site 1

748 on Site 3

Mobile in Site 3
Area

Key radio and send long DTMF 3
and unkey

Validate Short sign-on of
User #51.

Take phone line off hook
and execute autodial 21

Hear phone call being placed
through PSTN

Audio path from Phone to
Mobile is opened

Ringing voltage is detected
on Line 1 input

Hear ringing from CO as Site 3 is
called

Answer ringing line, issue a
FASTNet answer sequence

Hear answer and overdial of
User #

Receive FASTNet answer,
overdial Page Forward #

Validate overdial of User
#50. Key TX and ring once

Hear ring followed by Go Ahead
prompt from Site 3

Issue Go Ahead prompt to
phone line and open audio

Radio unsquelches
and ringing is heard

Key radio and voice halil

Audio path is opened

Hear audio from Site 1

Unkey radio and monitor

Audio path is reversed

Key radio and answer
back

Hear audio from Site 3

Audio path is opened

Audio path is reversed

Unkey radio and
monitor

Key radio and send long DTMF #
to disconnect

Validate disconnect
sequence from mobile

Send FASTNet hang-up to
Site 3 controller

Receive FASTNet hang-up

Hear normal disconnect (5 fast
beeps)

Call is compete

Send telco side disconnect
tones to mobile

Hear telco disconnect
(long dual tone)
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IV PROGRAMMING

Programming the Model 748 is designed to be straight forward and user friendly. All programming
is done with menu driven prompts, in plain English. Y ou may find that you don't even need the
manual! Y ou can connect to aModel 748 for programming either locally through the RS-232 port or
remotely using the internal modem. All system and user programming is done with aterminal or
computer running terminal emulation software. The terminal or computer software must be capable
of supporting ANSI terminal codes or VT102. The 748 uses ANSI escape sequences for cursor and
screen control.

The local RS-232 port is valuable for initial test and adjustment, as well as general purpose
programming and monitoring. The Model 748 is a* program while operate”’ device. You can do
programming and device upload / download without taking the unit out of service. When using the
internal modem, the phone lineis also in use, but dispatch activity is unaffected.

The Model 748 may be connected directly to an RS-232 termina or computer when the equipment is
co-located. When thisis not possible, the Model 748's internal modem may be used.

Office computer
or CRT terminal
with RS-232 port

O OO

Outside phone

Modem, can -
line

be internal to
computer \
(7

il

OFFICE

REPEATER SITE

D Model 748 with internal modem

\— Site phone line

Figure 4. Typical Modem Programming Arrangement

025-9368H 55



Programming (ZETRON),

XON / XOFF PROTOCOL

The Model 748 follows “ XOFF/XON” protocol. This sequence prevents data from flowing too
rapidly for the display device (printer/terminal) or host to assimilate. If the Model 748 receives an
“XOFF’ code (Control - S), the data output will pause until an “XON” code (Control - Q) isreceived
or 20 seconds expire.

SERIAL INTERFACE CONNECTIONS

Thelocal serial /0 port on the Model 748 is compatible with RS-232C signals and uses an
asynchronous ASCII serial communications protocol. Only three wires need to be connected from
your terminal to the serial 1/0 connector on the Model 748: Tx data, Rx data and Ground. Set the
terminal for 8 bits per character, no parity bit, and 1 stop bit (see the reference manual for the
terminal you are using). Set the terminal type or mode to ANSI or VT102. The Model 748 defaults
to 4800 baud. If nothing happens, try reversing pins 2 and 3 at the connector on your
terminal/computer.

CAUTION:

The 9 pin RS-232 connector on the Model 748 has two different pin out configurations. The jumpers
JP1 and JP2 must BOTH bein position A for Zetron, or BOTH in position B for AT. Default
configuration = A (Zetron).

Table 3. Model 748 DB-9 Pin-out

JP1, JP2 = ZETRON PIN JP1,JP2 = AT
INTERNAL CIRCUITRY INTERNAL CIRCUITRY
NC 1 NC

NC 2 Tx data (transmit data)
Tx data (transmit data) 3 Rx data (receive data)
Rx data (receive data) 4 jumper to pin 6
Ground 5 Ground

jumper to pin 4 6 jumper to pin 4
jumper to pin 8 7 jumper to pin 8
jumper to pin 7 8 jumper to pin 7

NC 9 NC

The 9 pin RS-232 connector on the Model 748 can be configured two ways. In the default
configuration (JP1 and JP2 = A) provides compatibility with previous Zetron products (M 38, M 39,
M45, M48).

The alternate configuration (JP1 and JP2 = B) provides compatibility with standard “AT” DB9
connection by providing the null modem termination. This works with a standard DB9 extension
cable.
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TYPICAL CONNECTION TO A COMPUTER OR VIDEO TERMINAL

Table 4. Zetron Configuration

M748 FUNCTION CONNECTION TERMINAL TERMINAL
DB-9 PIN PC DB-25 AT DB-9
3 Tx data To terminal “Rx data’ 3 2
4 Rx data From terminal “Tx data’ 2 3
5 Ground Ground 7 5
n/a No connect RTS, jumper to CTS 4 7
n/a No connect CTS, jumper to RTS 5 :l 8 ::l
n‘a No connect DSR, jumper to DTR 6 :l 6 ::l
n/a No connect DTR, jumper to DSR 20 4

The following pre-wired cables for popular computers and terminals are available from Zetron

supporting the Zetron configuration.

Part # Description
709-7027 RS-232 interface cable, DB-25P (terminal compatible)
709-7030 RS-232 interface cable, DB-25S (PC compatible)
709-7144 RS-232 interface cable, DB-9S (AT compatible)
Table 5. AT Configuration
M748 FUNCTION CONNECTION TERMINAL TERMINAL
DB-9 PIN PC DB-25 AT DB-9
2 Tx data Toterminal “Rx data’ 3 2
3 Rx data From terminal “Tx data” 2 3
5 Ground Ground 7 5
7 jumper to 8 RTS, jumper to CTS 4 7
8 :l jumper to 7 CTS, jumper to RTS 5 8
6 jumper to 4 DSR, jumper to DTR 6 6
4 ::l jumper to 6 DTR, jumper to DSR 20 4
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MODEL 748 MENU STRUCTURE

Main
Menu
Interconnect Repeater System Accounting Diagnostic
Menu Panel Menu Menu Menu Menu
System User Detailed
Menu Menu List Menu
Mobile System Telco System User Autodial
Menu Menu Menu Tables
Toll Restrict
Menu

Figure 5. Model 748 Menu Structure

The Model 748 incorporates 14 individual programming menus or screens into a structured menu
system. Each menu contains groups of parameters that functionally relate to each other. Some of the
menus are sub-grouped together to emphasize the functional relationship between the menus. To
enter the program mode, press ENTER. The prompt “ENTER PASSWORD ===> *“ will be
displayed. Enter the program access code (default is 12748) and press ENTER.

58
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PROGRAMMING CONVENTIONS

The Model 748 has 14 menus or screens for programming and system maintenance. Programming
activities include the system and user databases. Maintenance activities include up/down load device
configuration, down load billing data, system monitoring, plus setup and adjustments.

Selecting an item in amenu is done by typing the associated number and pressing ENTER. If the
number is out of range or invalid, an error beep will be sent and the line cleared. Y ou can edit the
line by using the backspace key. The Model 748 does not evaluate the number until you press
ENTER. To leave amenu and return to the previous menu, press the ESCAPE key (often |abeled
“ESC").

At any time, you can get back to the Main Menu by repeatedly pressing the ESCAPE key. To
prevent accidental exiting during modem programming, selecting the exit command is required from
the Main Menu.

Each menu has related commandsiin it. For example, the System Menu has all of the commands
associated with the system as a whole, while the Interconnect Menu contains additional menus for
specific areas of interconnect operation.

Each menu or screen remains displayed in its entirety while you are working with it. Each time you
change an item, it isimmediately updated on the screen. This gives you an up to date view of all the
data on the screen at once. An example would be when programming a user. All the programmable
items for that user is displayed on asingle screen. Y ou can see at aglance all the current program
settings for that user. This makes for less errors or confusion due to the lack of displayed
information.

There are three ways of entering data/parameters in the Model 748. The first is numerical data,
(timing value or user number) thisis entered as a decimal number. The second is string data, (ANISs,
Autodials, or Selcall codes) thisis entered in alpha-numeric strings. The third typeis viascrolling or
toggling among (state, type or mode) options for that parameter.

Numerical datais displayed in the units of measure for that data. When changing numerical data,
you enter data using the same units of measure.

A valid datarange for that data will be displayed. The Model 748 will “BEEP” if the data entered is
out of range. Pressing ENTER without entering any datawill not change the current value. The data
on the screen will be updated immediately once you have pressed ENTER.

When programming string data (ANI, pager codes), not al characters may be vaid. Any invalid
characters simply won't be recognized when entered. Once the maximum valid characters have been
entered, no more will be accepted. Pressing ENTER without entering any data will not change the
current value. The data on the screen will be updated immediately once you have pressed ENTER.
String type data can be cleared by pressing the space bar and then pressing ENTER.

When programming by scrolling (by pressing the space bar) through the (state, type or mode)
selection for a particular item, the selection will be displayed in plain English (something descriptive
for that item). Y ou can accept the currently displayed selection by pressing ENTER. If you go past
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the selection you desired, just go around again (keep pressing any key) until the selection comes
around again.

This should make the programming much more intuitive. Once familiar with the Model 748's
operation, the manual may not be required to program the Model 748.

When programming the Model 748 with amodem, loss of carrier will force the Model 748 to exit
the programming mode and return to the normal operating mode.

CONVENIENCE FEATURES

Asan aid to programming a Model 748, some convenience features have been added. Most apply to
programming of Users (which can be tedious).

I nterconnect users:

Y ou can block program many itemsin the User menu. Set the starting and stopping user number
with User range. When an item is selected for programming, you will be prompted to program all or
one at atime for the range selected.

Y ou can advance to the next sequential user by typing N (for next) followed by ENTER. Y ou can go
to the previous user by typing P (for previous) followed by ENTER.

Y ou can search for a specific ANI in the user database. Select User range. When prompted for the
starting user, just press ENTER. Y ou will then be prompted for an ANI to search for. If found, it will
bring up that user in the menu. This can be useful for trying out Wild ANI!

Repeater Panel users:

Y ou can block program many itemsin the User menu. Set the starting and stopping user number
with User range. When an item is selected for programming, you will be prompted to program all or
one at atime for the range selected.

Y ou can advance to the next sequential user by typing N (for next) followed by ENTER. Y ou can go
to the previous user by typing P (for previous) followed by ENTER.
CTCSS/DCS programming:

CTCSStones are entered in Hertz. Just enter the first three digits of the tone. The Model 748 will
figure out therest. See “CTCSS Tones” in Section 7 for a complete table of frequencies.

DCS codes are entered directly by prefacing the octal code with “D”. See “Digital Squelch Codes’
in Section 7 for a complete table of code supported.
To clear aCTCSS/DCS value, simply enter O for the tone/code.

QUICK EXAMPLES

Here are three quick examples of programming “Users’ in order to demonstrate some basic
functions of the Model 748. A “User” may be defined as an individual radio operator who gains
access to the radio system by transmitting the appropriate DTMF codes, either manually, or by using
codes preprogrammed into particular radios' ANI encoders. We will set up one user (radio) for
interconnect only (Mobile-to-Phone, Phone-to-Mobile) using short sign-on, one user (radio) for
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dispatch only (repeater operation) and one user (radio) for both interconnect and dispatch operation
using multi-digit ANI.

Before starting these examples, go to the Diagnostic menu and reset the System database (item 2)
and User databases (item 3) to factory default.

Items that have been changed ar e in bold in the example menus.

Interconnect Only

Our interconnect only user has three items changed from default: Enabled isset to “Yes’,
CTCSSDCSdecode and CTCSSYDCS encode are both set to “100.0 Hz”. Notice also that thisis User
1; Short sign-on users should be placed in the low end of the database.

INTERCONNECT USER MENU

1-Userrange: 1 16 - Call limit time: 03 mins

2 - Enabled: Yes 17 - Call detail logging: All

3 - Access ANI: * 18 - Toll restrictions: Blap

4 - Answer type: * 19 - Interconnect privacy: Repeat

5 - Disconnect ANI: # 20 - Scheduled telco access: Disabled
6 - Equipment type: Mobile 21 - Courtesy tone: Disabled

7 - Mobile-to-phone: Enabled 22 - Mobile ringout: High warble

8 - Phone-to-mobile: Enabled 23 - Page forward user: None

9 - Mobile-to-mobile: Disabled 24 - Autodial mode: 00

10 - ANI Mobile-repeat: Disabled 25 - Hookflash mode: Disabled

11 - Selcall format: None 26 - Mobile activity timer: Enabled

12 - Selcall capcode: 27 - Interconnect hog mode: Disabled
13 - CTCSS/DCS decode: 100.0 28 - List users (in user range)

14 - CTCSS/DCS encode: 100.0 29 - Airtime - Accumulate: 00:00:00

15 - CTCSS/DCS drop: No
<ESC> to exit

Select a command:

This user is now set up for Short sign-on; Mobile-to-Phone. Program aDTMF equipped radio for the
proper transmit and receive frequencies that correspond to the repeater that the Model 748 is
installed on. Set the CTCSS encode and decode for 100.0 Hz.

Key up and send aDTMF “*” for greater than 500 msec. Unkey. Model 748 will key the transmitter
and the seize the phone line. Y ou should hear dial tone from the Central Office. Dial alocal
telephone number. Y ou should now be in conversation mode. Key up an send aDTMF “#” for
greater than 500 msec. Model 748 will send five short disconnect beeps and drop the transmitter.

Cadll into the Model 748, when the line is answered the Overdial prompt tone will be issued (default
isan 925 Hz beep tone); overdial 01 (001 for Roamer), the Model 748 will key the transmitter and
start sending ringing tones and encoding 100.0 Hz. Key up and send aDTMF “*” for greater than
500 msec to answer. Y ou should now bein conversation mode. Key up and send aDTMF “#” for
greater than 500 msec. The Model 748 will send five short disconnect beeps and drop the
transmitter.
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Dispatch Only
Our dispatch only user has only one item changed from default, Enabled is set to “Yes'.

REPEATER PANEL USER MENU

1 - Userrange: 20 8 - Courtesy bip: Disabled

2 - Enabled: Yes 9 - Hog mode: Disabled

3 - Decode: 127.3 10 - DTMF Repeat: Disabled

4 - Encode: 127.3 11 - Morse ID:

5 - Reserved: Disabled 12 - Tx hold time: 2000 msecs

6 - Privacy: Disabled 13 - List users (in user range)

7 - Encode during TX hold: No 14 - Airtime - Accumulate: 00:00:00

<ESC> to exit

Select a command:

Set User range to 20 for CTCSS tone 127.3 Hz. Set Enabled to Yes

This enables CTCSS tone 127.3 Hz for dispatch operation. Program aradio for the proper transmit
and receive frequencies that correspond to the repeater that the Model 748 isinstalled on. Set the
CTCSS encode and decode for 127.3 Hz.

Key up and the Model 748 will key the transmitter, open the repeat audio path and encode 127.3 Hz.
Unkey the radio, the Model 748 will stop encoding 127.3 Hz. After 2 seconds, the 748 will drop the
transmitter.
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Interconnect and Dispatch

Our Interconnect and Dispatch user needs to be in both the ANI user database and the Repeater
Panel user database. We first need to set up Dispatch by choosing a Decode tone/code (we will use
D023). We then need to set Enable to “Yes’ for DCS code 023.

REPEATER PANEL USER MENU

1- Userrange: 51 8 - Courtesy bip: Disabled

2 - Enabled: Yes 9 - Hog mode: Disabled

3 - Decode: D023 10 - DTMF Repeat : Disabled

4 - Encode: D023 11 - Morse ID:

5 - Reserved: Disabled 12 - Tx hold time: 2000 msecs

6 - Privacy: Disabled 13 - List users (in user range)

7 - Encode during TX hold: No 14 - Airtime - Accumulate: 00:00:00

<ESC> to exit

Select a command:

We have now enabled D023 for dispatch activity. Next we must program our user for interconnect
operation in the ANI user database. We want to use amulti digit ANI so we select auser higher in
the database.

We need to change afew more items from default; Enabled set to “Yes’; Access ANI set to “*457;
Mobile-to-mobile set to “Enabled”; CTCSYDCS decode and CTCSYDCS encode set to “D023” to
match our enabled dispatch tone/code.

INTERCONNECT USER MENU

1 - User range: 45 16 - Call limit time: 03 mins
2 - Enabled: Yes 17 - Call detail logging: All
3 - Access ANI: *45 18 - Toll restrictions: Blap
4 - Answer type: * 19 - Interconnect privacy: Repeat
5 - Disconnect ANI: # 20 - Scheduled telco access: Disabled
6 - Equipment type: Mobile 21 - Courtesy tone: Disabled
7 - Mobile-to-phone: Enabled 22 - Mobile ringout: High warble
8 - Phone-to-mobile: Enabled 23 - Page forward user: None
9 - Mobile-to-mobile: Enabled 24 - Autodial mode: 00
10 - ANI Mobile-repeat: Disabled 25 - Hookflash mode: Disabled
11 - Selcall format: None 26 - Mobile activity timer: Enabled
12 - Selcall capcode: 27 - Interconnect hog mode: Disabled
13 - CTCSS/DCS decode: D023 28 - List users (in user range)
14 - CTCSS/DCS encode: D023 29 - Airtime - Accumulate: 00:00:00

15 - CTCSS/DCS drop: No
<ESC> to exit

Select a command:

We now have a user with an ANI of “*45” with privileges of Mobile-phone, Phone-to-Mobile,
Mobile-to-Mobile and Dispatch operations. Program a DTMF equipped radio for the proper transmit
and receive frequencies that correspond to the repeater that the Model 748 isinstalled on. Set the
DCS encode and decode for 023.
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Dispatch operation:
Key up and verify dispatch operation of the Model 748 on DCS 023.

M obile-to-Phone oper ation:

Key up and send the DTMF sequence “*45”, unkey; the Model 748 will key up and issue the
Seering digit prompt (default is ssmulated dial tone). Key up and enter aDTMF “*” or “9” for
phone line access. Hear dial tone back from the Central office. Dial alocal phone number. You
should now be in the conversation mode. Key up and send aDTMF “#” for greater than 500 msec.
The Model 748 will send five short disconnect beeps and drop the transmitter.

M obile-to-Mobile oper ation:

Key up and send the DTMF sequence “*45”, unkey; the Model 748 will key up and issue the
Seering digit prompt (default is ssmulated dial tone). Key up and enter aDTMF “7” for Mobile-to-
Mobile access. The Model 748 will issue the Overdial prompt (default is an 925Hz beep tone). Key
up and overdial 01 (001 for Roamer). The Model 748 will now switch sub-audible encode to 100.0
Hz (our interconnect only user from the first example) and send ringing. Key up with 100.0 Hz and
send aDTMF “*” for greater than 500 msec to answer. The Model 748 will now switch to D023 for
encode. Y ou are now in the conversation mode, radio to radio, with the Model 748 doing the proper
tone/code tranglation. When decoding 100.0 Hz it will encode D023; when decoding D023 it will
encode 100.0Hz. Key up with 100.0 Hz or D023 and send aDTMF “#’ for greater than 500 msec.
The Model 748 will send five short disconnect beeps and drop the transmitter.

Phone-to-M obile operation:

Call into the Model 748, when the line is answered the Overdial prompt tone will be issued (default
isan 925 Hz beep tone); overdial 45 (045 for Roamer), the Model 748 will key the transmitter and
start sending ringing tones and encoding D023. Key up and send aDTMF “*” for greater than 500
msec to answer. Y ou should now be in conversation mode. Key up and send aDTMF “#” for greater
than 500 msec. The Model 748 will send five short disconnect beeps and drop the transmitter.
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ACCESSING A MODEL 748 BY MODEM

For remote programming, retrieval of billing data, and diagnostics, the Model 748 has an internal
1200/2400 baud modem. It supports auto detection of Bell 212, CCITT V.22 (1200 baud), and
CCITT V.22bis (2400 baud) modulation standards in both answer and originate modes of operation.

The typical method for remote accessisto call the Model 748 from the phone side. Once it has
answered the phone line, wait for the overdia prompt and then dia the program access code. This
will set the internal modem of the Model 748 to answer mode, which then responds witha CCITT
V.25 answer sequence. It will then auto detect the calling modem baud rate (1200 or 2400) and
adjust accordingly. When your local modem responds with a“CONNECT” response, press ENTER
(or RETURN) and the Main Menu will be displayed.

An aternative method is to use the dial modifier “R” appended to the end of the phone number. This
reverses the operating mode of the calling modem from Originate to Answer. A number of commas
(“,” = delay characters) are inserted in between the phone number and the “R”. Thisisto delay the
start of the answer tone until after the Model 748 has answered the phone line and issued its overdial
prompt. When the Model 748 answers the phone line, it gives two seconds of silence (billing delay)
followed by its overdial prompt. It then listens for either Bell answer (2225 Hz), unscrambled marks
at 1200 baud, or overdialed digits. If it hears another modem instead of DTMF tones, the Model 748
will auto detect your modem'’s baud rate and connect accordingly. When your local modem responds
with a“CONNECT” prompt to your computer screen, press ENTER and the Model 748 will send the
“ ENTER PASSWORD ===>* prompt, just asit would to the local RS-232 port.

Once a successful handshake has taken place (i.e. you receive the CONNECT prompt), the Model
748 waits up to 30 seconds for a“ Carriage Return” character (what the computer sends when you
press ENTER) to be received. If connected in the Answer mode, it has already received the program
access and the Main Menu is displayed. If it connects in the Originate mode, the Model 748 needs
the program access code to validate access to programming.

Once the Model 748 has been accessed by modem, interconnect call are no longer processed (Phone-
to-Mobile, Mobile-to-Phone, ANI-Mabile Repeat) while the phone lineisin use. Repeater panel
operation, however, is not affected and can be monitored by the Real Time display function in the
Diagnostic menu.

/ 75 millisecond gap

J 2100 Hz for 3.3 seconds 2225 Hz Answer tone, or 1200 baud marks

Figure 6. CCITT V.25 Answer Sequence

The Answer sequence is as follows, the 2100 Hz CCITT Answer toneis presented for 3.3 seconds,
followed by a 75 millisecond gap of silence. The actual handshake part of the sequence starts then,
and is composed of a 2225 Hz Answer tone for Bell 212, or 1200 baud unscrambled marks for
CCITT V.22 or V.22bis. The purpose of the 2100 Hz answer tone followed by silenceisto disable
echo suppressersin international trunk connections. The answering modem is the one who initiates
the handshake with this sequence.
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Terminal Emulation Mode Example

This example assumes that you already know the basics of how to startup and configure the
communications software that you will be using.

Start your communications program and enter into the terminal emulation mode (ANSI or VT102
should do).

Configure the software for the correct COM port (the one your modem is attached to) and set the
parameters to 2400 baud, 8 data bits, 1 stop bit, and No Parity.

Typeinthefollowing “AT” commands one at atime, followed by a carriage return (ENTER), and
wait for the modem's response.

AT Commands Description

ATZ Reset the modem to default programming.

OK Response from the modem (local).

ATX1 Enable blind dialing, modem does not need to detect dialtone.

OK Response from the modem (local).

ATDT8206363; Dial the phone number of the 748 and stay in Command mode.

OK Response from the modem (local).

ATDT12748 Send the program access prompt when you hear the overdial prompt.

Y our should hear the two modems bring up their carriers, handshake,
and then silence when a connection has occurred.
CONNECT 2400 Response from the modem (local) indicating a valid connection at
the baud rate indicated.

Pressthe ENTER key and the Main Menu of the Model 748 is displayed.

An alternate method to the one just shown usesthe “,” (comma character) delay marker to insert a
delay period between the phone number and the program access code.

ATDT8206363,,,,,12748

Thiswill dia the phone number and then wait about 10 seconds and send the program access code.
Y ou may need to add or subtract afew commas to adjust the delay period for a particular
installation. Each comma inserts two seconds of delay. The ideais you want enough delay to make
sure that the Model 748 has answered the line and the audio path has been established in both
directions. Y ou should be able to send the DTMF over any voice prompt or overdial prompt tone.

Another adternative isto use the “R”, reverse mode modifier. (Note modems with Rockwell chip sets
may not support this mode!)

ATDT8206363,,,,,,R

Thiswill dial the phone number and then wait about 12 seconds before sending the Answer tone.

Y ou may need to add or subtract acommato adjust the delay for any specific installation. Each
comma inserts atwo second delay. Theideais that you want enough of a delay to ensure that the
Model 748 has answered the line and started to issue the overdial prompt before the computer's
modem starts its Answer tone. If voice prompts are programmed, you should set the delay long
enough the voice prompt is completed before the Answer toneis sent to the Model 748. Y ou will
probably need to experiment afew times to get the timing right with the handshake. Each installation
will be different and your mileage may vary.
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Using the Terminal in MS Windows

The Terminal Application that comes in Microsoft Windows V3.1 can be used to communicate with
the Model 748. It can be used for programming or used to perform file transfers. The default location
for Terminal isin the Accessfolder.

Configuration:
Start Terminal by double clicking onitsicon.

Open the Settings menu, select Binary Transfers, set this parameter to XMODEM.
Open the Settings menu, select Terminal Emulation, set this parameter to DEC VT100 (ANSI).

Open the Settings menu, select Communications, set the following parameters:
Baud rate = 2400
Data bits=8
Stop bits=1
Parity = None
Flow Control = Xon/Xoff
Com Port = the port your modem is connected to or configure for
These parameters set up the basic rules of communication between the modem and your PC.
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Open the Settings menu, select Modem Commands, set the following parameters:
Did Prefix = ATDT
Did Suffix =,,,,,12748
Hangup prefix = +++
Hangup suffix = ATH
Modem defaults = Hayes for most modems
These parameters set up how your modem dials a phone number and how it hangs up the phone line.

Open the Settings menu, select Phone Number, make the following entries:
Dial = the phone number for the line to the Model 748
Time out = 45 seconds

Open the File menu, select Save As, and enter afile name. Thiswill save the configuration,
complete with phone number and password, for this site.

Y ou should now be setup to call aModel 748 at 2400 baud, using the default password. Y ou are also
setup for file transfers as required.

CONNECTING:

Open the Phone menu and select Dial. Thiswill dial up the Model 748, pause 10 seconds, and send
the program access code. Y ou may need to add or subtract a“,” (comma) in the Dial suffix string to
get the timing correct.

A pop-up window will appear indicating we are trying to connect to a modem, atimer will be
counting down. Y ou will also be able to hear the progression of the call. Once the modems have
connected you will see “CONNECT 2400” indicating a successful connection with the Model 748.
Pressthe ENTER key (or RETURN key) and you will be presented with the Main Menu in the Model
748.

To perform afile transfer with the Model 748, you must first initiate the file transfer in the Model
748. Thisis done in the Accounting menu. Y ou then open the Transfers menu in Termina and select
either Receive Binary File, or Send Binary File, and then select a file name. The bar on bottom of the
window will give status information on the file transfer. Note that once a download from the Model
748 has been started, it will take up to 20 seconds for the two machines to agree to start the transfer.
Thisisnormal. The Model 748 supports Xmodem (checksum).

68 025-9368H



(ZETRON), Programming

DEVICE CONFIGURATION AND BILLING DATA

The Model 748 provides a convenient way of saving and restoring device configurations and
downloading billing information. The Model 748 uses the XMODEM protocol for data transfers.
Thisis supported by most popular software communications packages. See the previous subsection,
“Using PROCOMM with the Model 748”.

Device configuration is broken into three files: System Database, Interconnect User Database, and
Repeater Panel User Database. Device configuration files are binary data and cannot be manipulated.
They are intended for backup purposes only.

Billing datais broken into three files: ANI User Airtime, Repeater Panel User Airtime, and Call
detail records. Billing datafilesarein ASCII text and are suitable for import into billing software
packages.

All datatransfers are initiated in the Accounting Menu. Device configuration can be uploaded or
downloaded. Billing data can only be downloaded. Transferring the System Database or Call Detall
Records is accomplished by selecting the appropriate menu item and pressing ENTER. Then start
the transfer in your communications software (see the manual for your communications software).
Transferring the User Database or User Airtime records adds an additional step to the process. When
you select the appropriate menu item, you will be able to toggle between “Interconnect” or
“Repeater Panel”. Simply press ENTER when the desired selection is displayed. Then start the
transfer in your communications software (see the manual for your communications software).

Billing File Formats

Downloaded billing files arein ASCII text. Each lineis terminated with CR (13), LF (10). All three
billing data files have a common header format to identify the file type and where and when the file
was downloaded. Following the three-line header are the billing records, one record per line. The
format is intended to make it easy to be read and understood by both a human and a billing software
package.
HEADER - An example of abilling file header follows:

Model 748 -- V1.00 S/N 101

SITE: BLACKNOSE MTN SITE
748 AA 09:07 09/01/95 4

LINE 1 of the header identifies the unit (Model 748), the software version (V 1.00), and the serial
number (S/N 101).
LINE 2 prints the Site ID string programmed into the unit.

LINE 3 holds information useful when importing data to a computer program. It indicates the device
type (748), record type (AA), time and date of download (09:07 09/01/95), and number
of recordsinfile (4).

Valid record typesin Line 3 are: CD = Call detail, AA = ANI airtime, and RA = Repeater panel
airtime.
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RECORDS - Following the three-line header are the billing records. Each line contains one record.
Each record is terminated with CR (13) LF (10). Each field in arecord is delimited with an ASCII
space (32). Each record begins with aletter indicating record type. See [Table 6 for a description of
the fieldsin arecord.

Table 6. Billing Data Record Fields

Field Name Description Variables
Record Type Distinguishes between types A = ANI airtime
of records R = Repeater panel airtime
D = Call detall
Equipment Type Distinguishes between two- M = Mobile or Talkback
way mobile calls and paging P = Tone-only or Tone & Voice
services pager
Call Qualifier Determines how a call was A = Normal Call
terminated and its billable B = No answer by called mobile
status C = Supervisor override

D = Invalid number overdialed
E = Toll restricted

F = Access denied

G = Page forward

H = Priority override

Call Type Determines what type of call A = Mobile originated Line 1
was placed R = Validated repeater access
M = Mobile-to-Mobile
1 = Phone-to-Mobile Line 1

ANI airtime records are those for Interconnect operation. Every user who is set for Prepay airtime, or
who has Accumulated airtime of at least 1 minute, will be downloaded. Every user whose equipment
typeis Pager (Pager or Tone and Voice) will aso be downloaded. Examples of ANI Airtime records
follow:

A 013 M Y A 00:16:22

A = ANI Airtime
013 = User number
M = Moabile equipment type (see Table 1)
Y = User is currently enabled
A = Airtime record is Accumul ated
00:16:22 = Accumulated airtime in HH:MM:SS format
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A = ANI Airtime

002 = User number

M = Mobile equipment type

Y = User is currently enabled

P = Airtimerecord is Prepay

00:21:37 = Airtime available in HH:MM:SS format

A 099 PY A 13

A = ANI Airtime

099 = User number

P = Pager equipment type

Y = User is currently enabled

A = Airtime record is Accumul ated

13 = Accumulated number of pages

Repeater Panel Airtime records are those for Repeater Panel or dispatch operation. Every user who is
set for Prepay airtime, or who has Accumulated airtime of at least one minute, will be downloaded.
Examples of repeater panel airtime records follow:

R 013 Y 100.0 A 01:33:50

R = Repeater Panel Airtime
013 = Tone/code number
Y = Tone/Code is currently enabled
100.0 = decodetone
A = Airtimerecord is Accumulated
01:33:50 = Accumulated airtime in HH:MM :SS format
R 015 Y 107.2 P 00:43:56
R = Repeater Panel Airtime
015 = Tone/code number
Y = Tone/Code is currently enabled
107.2 = decodetone
P = Airtime count is Prepay
00:43:56 = remaining prepaid airtime in HH:MM:SS format
R 066 N D074 A 00:15:27
R = Repeater Pandl Airtime
066 = Tone/code number
N = Tone/Code is currently disabled
D074 = decode code
A = Airtime count is Accumulated
00:15:27 = Accumulated airtime in HH:MM :SS format

A call detail record isalog or record of asingle interconnect call. All callsthat are stored internally
will be downloaded. The information in each field can change based on Call type and Call qualifier
codes. Also the ANI field can be either the ANI programmed for the billed user or the ANI decoded
asvalid on the channel. Examples of call detail records follow:

D 001 M A 11:20 19/01/95 8206363 A 000:28 *8001

D = Cdl Detail record
001 = ANI user number to whom call is hilled
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A

11:20 19/01/95
8306363

A

000:28

*8001

D 010 M A 07:34 19/01/95 8206363

D

010

M

A

07:34 19/01/95
8306363

A

002:13

*010

D 010 M B 07:45 19/01/95 USR 099

D

010

M

B

07:45 19/01/95
USR 099

M

000:36
*010

D 099 M E 08:09 19/01/95 Toll restrict

D

099

M

E

08:09 19/01/95
Toll restrict

A

000:08

*099

72

= Mobhile equipment type (see Table 1)

= Cadll qualifier code indicates anormal call (see Table 1)
= time/date of call origination

= telephone number dialed

= Call type code indicates mobile originated (see Table 1)
= duration of call in MMM:SS format

= ANI of user to whom call isbilled

A 002:13 *010

= Cadl Detail record

= ANI user number to whom call is billed (originating mobile)
= Mobile equipment type

= Call qualifier code indicates anormal call

= time/date of cal origination

= telephone number dialed

= Call type code indicates mobile originated

= duration of call in MMM:SS format

= ANI who signed on to system (originating mobile)

M 000:36 *010

= Cadl Detail record

= ANI user number to whom call ishilled

= Mobile equipment type

= Call qualifier code indicates no answer by called mobile
= time/date of call origination

= ANI user number of destination or called mobile

= Call type code indicates M obile-to-Mobile

= duration of call in MMM :SS format

= ANI of user to whom call ishilled

A 000:08 *099

= Cdll Detail record

= ANI user number to whom call is billed (originating mobile)
= Mabile equipment type

= Cadll qualifier code indicates toll restricted, call terminated
= time/date of cal origination

= Comment on call termination

= Call type code indicates mobile originated

= duration of call in MMM :SS format

= ANI who signed on to system (originating mobile)
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D 099 M D 08:34 19/01/95 Invalid entry M 000:08 *099
D = Cdll Detail record
099 = ANI user number to whom call is billed (originating maobile)
M = Mobile equipment type
D = Call qualifier code indicates invalid number overdialed
08:34 19/01/95 = time/date of cal origination
Invalid entry = Comment on call termination
M = Call type code indicates M obile-to-Mobile
000:08 = duration of call in MMM :SS format
*099 = ANI who signed on to system (originating mobile)
D 050 M A 10:26 19/01/95 1 001:04 *050
D = Cdll Detail record
050 = ANI user number to whom call is billed (destination maobile)
M = Mobile equipment type
A = Call qualifier code indicates anormal call
10:26 19/01/95 = time/date of call origination
= normal phone to mobile call -- no entry
1 = Call type code indicates Phone-to-Mobile
001:04 = duration of call in MMM :SS format
*050 = ANI to whom call is billed (destination mobile)
D 001 P A 10:39 19/01/95 2 000:14 *
D = Cdll Detail record
001 = ANI user number to whom call is billed (destination pager)
P = Pager equipment type
A = Cdll qualifier code indicates anormal call
10:39 19/01/95 = time/date of call origination
= normal phone to pager call -- no entry
1 = Call type code indicates Phone-to-Pager
000:14 = duration of call in MMM:SS format
* = ANI to whom call is billed (destination mobile)
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FILE TRANSFER ACCESS MODE

The File Transfer Access Mode is a method for accessing a Model 748 for uploading and down
loading of device configuration files, retrieval of billing data, and resetting the database and billing
records when necessary. This mode of operation is designed to support communications packages
with script languages, such as ProComm Plus. It can also be driven in amanual fashion using simple
terminal emulation software such as Terminal, found in Microsoft Windows. The Model 748
supports the Xmodem data transfer protocol for file transfers. All the commands accessible in the
mode are also available in the normal programming menus.

Accessto the File Transfer Access Mode isidentical to normal program mode access, either by
modem or local RS-232 port connection. Which mode is selected is determined by the password
entered. Normal program mode uses the “Program Access Code” as the password (default is 12748).
Thisisafixed length, five digit number. All 16 DTMF tone-pairsarevalid (0to 9, A, B, C, D, * #).
File Transfer Access Mode uses the same code, but with the last (or fifth) digit incremented by one
for its access code. As an example, if the program access code is “12748” the file transfer access
codeis“12749". Only the last digit isincremented, the first four digits will always be the same. The
fifth digit increments by one and if required, will wrap around from “#” to “0”.

COMMAND STRUCTURE:

File Transfer Access Mode uses simple commands to initiate actions by the Model 748. Commands
are always atwo digit number sent in ASCII followed by a <CR> (an ASCII carriage return
character). All commands have a corresponding menu item in either the Accounting menu or the
Diagnostic menu. The commands fall into two categories, 1) File Transfers, and 2) Clear commands.
The File Transfer commands execute the same as if you had selected the item in the Accounting
menu. The timing to start the file transfer is also the same. The Clear commands as well operate just
as they would if chosen from the menu. Upon the successful completion of a command, the M odel
748 respond by sending the ASCII string “OK <CR> <LF>", indicating that it is now ready for the
next command. Unrecognized commands are responded to with the ASCII string “<NAK> (15)
<CR><LPF>",

With one exception, all of the commands in [Table 7]have a corresponding menu item associated with
it. These commands are just short cuts to execute them in File Transfer Access Mode. The command
# 90 has no corresponding menu item. Its primary use would be to identify the unit before file
transfers are started. This could help a script file decide how to name files during a download for
example.
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Table 7. File Transfer Access Mode Commands

Com;nand Description Equivalent Menu Item
20 download system data base to PC Download SY STEM database
21 download ANI user (interconnect) database Download USER database
22 download RP user (repeater panel) database Download USER database
23 upload system database Upload SY STEM database
24 upload ANI user database Upload USER database
25 upload RP user database Upload USER database
30 download ANI user billing records Download airtime records
31 download RP user billing records Download airtime records
32 download Call Detail billing records Download Call detail records
40 clear system database Reset System database to factory
defaults

41 clear ANI user database to factory default Reset User database to factory
defaults

42 clear RP user database to factory default Reset User database to factory
defaults

43 clear ANI user billing records (reset accumul ated) Clear airtime records

44 clear RP user hilling records (reset accumulated) Clear airtime records

45 clear Call Detail billing records Clear Call detail records

90 return device specific information “WHO” (non-menu item)

99 exit File Transfer Access Mode (good-bye)

RESPONSE TO THE “WHO” COMMAND:
In response to the WHO command (ASCII 99), the Model 748 returns a string of ASCII characters
similar to the following:

748 101 120 S 154 D 110 110 110 43

Reading left to right, the groups represent the following information:

ITEM Name Description

748 ZebralD Identifies base model (48M, 45M, 735, 745, 748,148)
101 SIN Sequential serial number of the device

1.20 601 Version Version number of the main control software

S Model type Basic, Selcall, Roamer

154 ANI database size Size of the ANI user database (99, 154, 750)

D Billing level Basic hilling or SMDR installed

1.10 System database revision
1.10 ANI database revision

Version number for System database
Version number for ANI user database

1.10 RPT database revision Version number for RP user database

43 Option byte Installed options byte (in hexadecimal)
The example shown isaModel 748, serial number 101, version 1.20 software, Selcall, 154 ANI
users, Call detail installed, System database VV1.10, ANI database V1.10, RPT database 1.10, options
are 154 user, Call detail, and Voice prompts installed.

Script Files for ProComm Plus

The following pages contain two examples of working scripts that can be used with ProComm Plus.
The first one downloads database files. The second one downloads and then clears the billing files.
These scripts are intended only to illustrate the concept of using ProComm with the Model 748 in
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the File Transfer Access Mode. A real script for practical use would also have error checking and
naming conventions implemented in it

; ASPECT SCRI PT FI LE TO DOWNLOAD DATABASE FI LES FROM 7XX BASED PRODUCTS
; THE'S SCRI PT SENDS THE PHONE NUMBER FOLLOWED BY PASSWORD | N DTMF

; THE CALLI NG MODEM IS PUT | NTO ORI G NATE MODE

DEFI NE TELEPHONE_NUMBER “ ATDT8206363; "M

DEFI NE UNI T_PASSWORD “ 12749"M

PROC MAI N
EMULATE ANSI ; SET TERM NAL TO ANSI
SET PROTOCOL XMODEM ; SET DATA TRANSFER PROTOCOL TO XMCDEM
SET RELAXED OFF ; SET XMODEM TI'M NG TO NORMAL
SET PORT COwR ; SET COM PORT TO COwR
SET BAUDRATE 2400 ; SET BAUD RATE TO 2400
SET DATABI TS 8 ; SET NUMBER OF DATA BITS TO 8
SET PARI TY NONE ; SET PARI TY TO NONE
SET STOPBI TS 1 ; SET NUMBER OF STOP BITS TO 1
TRANSM T “ ATZM"M' ; RESET MODEM
WAI TFOR “ OK*MMJ”
TRANSM T “ ATX1"M ; SET TO BLI ND DI AL
WAl TFOR “ OKAMMJ”
TRANSM T “ ATBO*"M ; SET TO CCI TT MODE
WAl TFOR “ OKAMMJ”
TRANSM T TELEPHONE_NUMBER ; SEND PHONE NUMBER
WAl TFOR “ OKAMMJ”
PAUSE 10 ;WALT 10 SECONDS FOR UNIT TO ANSVEER LI NE
TRANSM T UNI T_PASSWORD ; SEND DATA TRANSFER MODE PASSWORD
WAI TFOR “ CONNECT 2400"MMJ” ; WAL T FOR MCDEM TO CONNECT
TRANSM T “~*M ; SEND A <CR> TO MODEL 748
WAI TFOR “"F” ; RECEI VE AN <ACK> FROM MODEL 748
TRANSM T “20"M ; SEND “ DOMNLOAD SYSTEM DATABASE” COMVAND
GETFI LE XMODEM “ SYSTEM DBS” ; RECEI VE SYSTEM DATABASE FI LE
WAl TFOR “ OKAMMJ” s VWAIT FOR AN “OK" FROM THE MODEL 748
TRANSM T “21"M ; SEND “ DOWNLACD ANl USER DATABASE" COVVAND
GETFI LE XMODEM “ ANl USR. DBS” ; RECEI VE ANl USER DATABASE
WAI TFOR “ OK*MMJ” s WALT FOR “OK” FROM THE MODEL 748
TRANSM T “22*"M ; SEND “DOMNLCAD RP USER DATABASE” COMVAND
GETFI LE XMODEM “ TONEUSR. DBS” ; RECEI VE RP USER DATABASE
WAl TFOR “ OKAMMJ” s VWAIT FOR “OK” FROM MODEL 748
TRANSM T “99"M ; SEND “ GOODBYE” COMVAND
HANGUP ; HANGUP LI NE
ENDPRCC

76 025-9368H



(ZETRON),

Programming

1

ASPECT SCRI PT FI LE TO DOMLCAD DATABASE FI LES FROM 7XX BASED PRCDUCTS

; THE'S SCRI PT SENDS THE PHONE NUMBER FOLLOWED BY PASSWORD | N DTMF
; THE CALLI NG MODEM IS PUT | NTO ANSVWER MODE
DEFI NE TELEPHONE_NUMBER “ ATDT8206363, ,,,, R*M

DEFI NE UNI T_PASSWORD “ 12749"M
PROC MAI N
EMULATE ANSI
SET PROTOCOL XMODEM
SET RELAXED COFF
SET PORT COwR
SET BAUDRATE 2400
SET DATABI TS 8
SET PARI TY NONE
SET STOPBITS 1
TRANSM T “ ATZM"M
WAl TFOR “ OKAMMJ”
TRANSM T “ ATX1"M
WAl TFOR “ OKAMMJ”
TRANSM T “ ATBO*M
WAl TFOR “ OKAMMJ”
TRANSM T TELEPHONE_NUMBER
WAl TFOR “ CONNECT 2400"MMJ”
TRANSM T “ M
WAl TFOR “ ENTER PASSWORD ===>"
TRANSM T UNI T_PASSWORD
WAl TFOR “~F”
TRANSM T “30"M
GETFI LE XMODEM “BI LLI NG ANI'”
WAI TFOR “ OK*MMJ”
TRANSM T “31*"M
GETFI LE XMODEM “ Bl LLI NG RPT”
WAl TFOR “ OKAMMJ”
TRANSM T “32"M
GETFI LE XMODEM “ Bl LLI NG CD’
WAI TFOR “ OK*MMJ”
TRANSM T “43*"M
WAI TFOR “ OK*MMJ”
TRANSM T “44"M
WAl TFOR “ OKAMMJ”
TRANSM T “45"M
WAl TFOR “ OKAMMJ”
TRANSM T “99"M
HANGUP
ENDPRCC
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; SET TERM NAL TO ANSI

; SET DATA TRANSFER PROTOCOL TO XMCDEM
; SET XMODEM TI'M NG TO NORMAL

; SET COM PORT TO COwR

; SET BAUD RATE TO 2400

; SET NUMBER OF DATA BITS TO 8

; SET PARI TY TO NONE

; SET NUMBER OF STOP BITS TO 1

; RESET MODEM

; SET TO BLI ND DI AL
; SET TO CCI TT MODE

; SEND PHONE NUMBER

; VAIT FOR MODEM TO CONNECT

; SEND <CR> TO MODEL 748

; WAI T FOR PASSWORD STRI NG FROM MODEL 748
; SEND DATA TRANSFER PASSWORD

; RECEI VE <ACK> FROM MODEL 748

; SEND “ DOWNLCAD ANl BI LLI NG COMIVAND

; RECEI VE ANl USER BI LLI NG DATABASE

;WALT FOR “OK” FROM MODEL 748

; SEND “ DOMNLCAD RP USER DATABSE’

; RECEI VE RP USER BI LLI NG DATABASE
s VWAIT FOR “OK” FROM MODEL 748
; SEND “ DOWNLOAD CALL DETAIL”

; RECElI VE CALL DETAI L DATABASE
;WALT FOR “OK” FROM MODEL 748
; TRANSM T “CLEAR ANl BI LLI NG COVVAND
s WALT FOR “OK” FROM MODEL 748

; TRANSM T “ CLEAR RP BI LLI NG’ COMVAND
VWAL T FOR “OK” FROM MODEL 748
; TRANSM T “CLEAR CALL DETAIL”
yVWAIT FOR “OK” FROM MODEL 748
; SEND “ GOODBYE” COMVAND

; HANGUP LI NE

COVIVAND

COMVAND

COMVAND
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DETAILED LISTING MENU

The first item in the Accounting menu is a selection for the Detail list menu. In this menu are
selections to list out the programming or the billing records in aformat suitable for making a hard
copy record. At the start of alisting is aheader which is used to identify the unit and file type.

An example of the start of the System database listing is shown here. Each menu in turn is printed
with asingle item on each line. Each menu in thelisting is separated by itstitle.

Mbdel 748 -- V1.20 S/N 101 13:54 15/08/96
SI TE: RATTLESNAKE MIN SI TE
Syst em Dat abase V1. 10

SYSTEM MENU

RS- 232 port speed: 4800 baud
Program access code: 12748
Auxi liary input: Channel busy
ID call sign: PARI S
IDinterval: 15 mins

I D speed: 20 wpm

Vi deo node: Col our

DCS encode: Nor nal

DCS decode: Nor mal

Set tinme: 13:54

Set date: 15/08/96 Thursday

The ANI user database listing has a similar header, but you can see that the third line of the header
identifies the type of listing. All of the programmable items for auser are on asingle line. See
for atrangdation key of the parameters found in a user line.

Model 748 -- V1.20 S/N 101 13:54 15/08/96

SI TE: BLACKNOSE MIN SI TE

750 ANl User Database V1.10

USR A-AN D- ANI DCODE ECODE ABCDEFGHI JKLMNOPQRSTUVX CAP CODE FWD

001 * # None None YnnnYnnnYYnn1000000000n 000

The Repeater Panel user database listing once again follows the same general flow to identify the type of listing.
Model 748 -- V1.20 S/N 101 13:55 15/08/96
SI TE: BLACKNOSE MIN SI TE
Repeat er Panel Database V1. 10
USR DCODE ENB ECODE RES HOG TNT PRI BI P DTMF TX HOLD 1D

001 67.0 No 67.0 No No No No No No 20
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Table 8. ANI User Listing Key

Key | Menu Item Description

A | Enabled Y =enabled, n = disabled

B Scheduled Telco Access Y = enabled, n = disabled

C | Cdllimittime Y = extended, n = 3 minutes

D CTCSS Drop mode Y = enabled, n = disabled

E | Mobileactivity timer Y = enabled, n = disabled

F Hookflash mode Y = enabled, n = disabled

G Interconnect Hog Mode Y = enabled, n = disabled

H Courtesy Tone Y = enabled, n = disabled

I Mobile-to-Phone Y = enabled, n = disabled

J Phone-to-Mobile Y = enabled, n = disabled

K Mobile-to-Mobile Y = enabled, n = disabled

L ANI Mabile Repeat Y = enabled, n = disabled

M Line Select 1=Linelonly

N Mobile Ringout 0 =High Warble, 1=Low Warble, 2=Ding Dong, 3
= Singer

O | Equipment Type 0=Mobile, 1=Takback, 2= TonePager, 3=Tone
and V oice Pager

P Selcal Format O=None, 1=TwoTone, 2=DTMF, 3=DTMF-t, 4
= 5-tone (EIA), 5= 5-tone (CCIR),
6 = 5-tone (PZVEI), 7 =5-tone (EEA)

Q Answer Type O0=PTT, 1="“*"to Answer, 2="ANI" to Answer

R | Toll Restrictions 0=NoneBlap, 1=Nonethru, 2=0+or TbhlA Blap,
3=Loca or ThiB Blap, 4 = AutoDial, 5=0+ or TblA
thru, 6 =_Loca or ThIB thru, 7 =PBX inside

S | Interconnect Privacy 0 = Half-duplex, 1 =Full-duplex, 2= Privacy Tone

T Call Detail Logging 0=None, 1=All, 2=Toll Only

U | Autodia Block digitsOto 9 arevalid

V | Autodial Number digitsO0to 9 arevalid

X | Airtime billing Type Y = Prepay, n = accumulate
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HOW TO PROGRAM ANIs IN THE MODEL 748

ANIs (Automatic Number Identification strings) have been greatly expanded in their flexibility and
degree of programmability, as compared to ANIsin other, earlier products. The Access ANI and
Disconnect ANI codes are independent from each other and are separately programmed for each
“User” (aUser may be defined as an individual radio operator who gains access to the radio system
by transmitting appropriate DTMF codes, either manually or by using codes preprogrammed into
particular radios' ANI encoders). Each Access and Disconnect ANI code can be from 1 to 10 digits
in length, and may contain any of the 16 DTMF tone pairs, in any order or combination. Multiple
short (single digit) sign-on users can be supported, side-by-side with those using multi-digit ANI
sign-on. Wild ANI is supported in the Roamer version of the Model 748, and isindicated in the
database by the presence of the DTMF fourth column “A” character, which may be positioned at any
point within the ANI string. Exclusion programming is important when using Wild ANI, and is
supported in the Model 748. Because of the flexibility in ANI programming, the system programmer
must decide in advance how the system is to be used and must plan carefully BEFORE programming
ANIs.

When replacing a controller on an existing system with aModel 748, careful attention must be paid
to ANI programming. Users of an existing system will have become accustomed to certain access
and disconnect routines, and care must be taken to make the transition to the Model 748
operationally transparent to those users. Reducing the need for retraining users and reprogramming
radios yields dividends in time, money, and users satisfaction.

New installations also require careful planning of ANI programming. Choices made at the start of a
project can have long-term effects. Users' training, and their expectations regarding system
operation, will affect the choice of short sign-on, or multi-digit ANI access. In new installations,
there are usually two separate types of operation to consider. There are “in-house” installations,
typically manufacturing or maintenance operations, where one company has enough radio traffic to
require the sophistication of the Model 748. In these cases the user training can be fairly good, and at
the same time there will be less need for security or air time tracking and accounting. The other
common scenario isthe commercia radio system (community repeaters, RCCs, etc.) where
individuals and companies with diverse backgrounds are the users. In this second scenario, the radio
system operator is mainly interested in the sales of radio air time, and the re-sale of telephone service
to radio users. In the first case, no air time tracking or SMDR (Station Manager Detail Record)
accounting is required, whereas these are of primary importance in the second case. In either case the
installer and programmer must plan for initial use and possible future expansion.

With some of these ideas in mind, we will first define some terminology and then show some
examples of how to program ANIs for various applications. Zetron Applications Engineers are also
available to help in determining how best to support your particular requirements and tradeoffs
involved. Applications support is available from Zetron's European office at +44 (0) 1256 880663
(voice), or +44 (0) 1256 880491 (FAX). Please ask for Model 748 Applications support.

Short Sign-on

Short sign-on is defined as any single digit ANI (“*” isthe default ANI). It isused in conjunction
with sub-audible decode (as validation) to provide single digit access to a specific function or

80 025-9368H



(ZETRON),

Programming

privilege. The default for short sign-on is Mobile-to-Phone. Short sign-on requires a minimum of
500 msec digit duration to both qualify sub-audible decode and prevent falsing of single DTMF
digits.

Multi-Digit ANI

Multi-digit ANI is defined as any ANI that is more than one digit in length. All multi-digit ANIs are
checked for conflicts and considered unique. A typical usage is when a steering digit is needed for
access to multiple privileges with asingle ANI. It is also provides a unique ID for the purpose of call
tracking and billing. A third use of multi-digit ANI iswhen trying to emulate leading steering digit
installations. Sub-audible decode for validation is optional when using multi-digit ANIs.

ANI Conflicts

ANI conflicts occur when one ANI code could be mistaken for another. Due to the flexibility of ANI
programming in the Model 748, an understanding of how conflicts can arise isimportant. Every
multi-digit ANI is checked against the existing database before being accepted into the database.
Short sign-on, by its very nature, islimited in how many unique digits are available and not checked
for conflicts.

An ANI conflict iswhere one multi-digit ANI is a sub-set (starting with the first digit) of another
multi-digit ANI. Conflicts between multi-digit ANIs that are checked for, follow thisrule:
*1=*12=*123 =, = *123456789

An ANI of *1 will match long before the 2 is ever sent!

Conflicts between Short sign-on and multi-digit ANIs are NOT checked for during programming.
There are two ways this can happen; a short sign-on (“**”) = the first digit of amulti-digit ANI
(“*123"), or using steering digits with short sign-on.

Conflictsto avoid:

o If“*” isused for short sign-on (the default ANI) any multi-digit ANI that starts with “*” could
be a conflict.

 If no sub-audible decode is used to validate a short sign-on user, a conflict may exists.

» Using steering digits with short sign-on presents a problem. All multi-digit ANIswith avalid
steering digit as the second digit could be a possible conflict.
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» Always use sub-audible decode for enabled short sign-on users. All short sign-on's use sub-
audible decode to define them as unique.

* Always put short sign-on users at low user numbers in the database. If you use Short sign-on
without sub-audible decode, any disabled user with short sign-on may be a conflict. The ANI
search routine stops at the first valid match. The default ANI is“*”, Short sign-on with no sub-
audible decode and disabled.

* Never use steering digits for short sign-on users; in other words don't enable multiple privileges
for short sign-on users

Wild ANIs present a unigque twist to defining what is a conflict and what is not. Wild ANI allows a
block or range of sequential ANIsto accessthe Model 748 under asingle user (radio) entry. To
exclude a sub-range of that block means that a possible conflict exists. The Model 748
accommodates thisin its conflict checking routine by doing a digit for digit comparison. Since the
defined sub-set in aWild ANI system will look unique (length is the same but not all the digits) the
ANI isalowed in as unique.

SYSTEM EXAMPLES

To illustrate some of the programming concepts discussed above, we will show some examples of
Short sign-on, Multi-digit ANI, Steering digit applications and Wild ANI systems. Before trying any
of the examples, go to the Diagnostic Menu and reset the Model 748 to factory defaults, both System
and User.

Short Sign-on

Our example system for Short sign-on is an in-plant system connected to the PBX at a
manufacturing facility. Multiple user groups are supported including Maintenance, Manufacturing
and Security. Radios are primarily handheld transceivers, some with DTMF keypads. User groups
are separated by sub-audible tone/code. Security and Maintenance have dispatch enabled for
communications between radios within each user group. Mobile-to-Phone calls can beinitiated to
othersin the plant through the PBX. Mobile-to-Mobile calls can be initiated to allow
communications between user groups (who are on different sub-audible tone/code).

Usersin general are not very knowledgeable and only receive basic instruction on the radio's
operation. The requirement here isthat it be simple to use. Short sign-on and COR to answer isthe
way to do this. User operation is straight forward:

o “*” getsdial tone from the PBX (Mobile-to-Phone)

e “7” to cal another user group (Mobile-to-Mobile)

o PTT toanswer (PTT)

e “# todisconnect (disconnect ANI)
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Thefirst thing we need to do is choose three sub-audible tone/codes, one for each of our user groups.
We also need the Repeater Panel User number for each sub-audible tone/code we want to enable for
dispatch operation.

User Group Sub-audible Repeater Panel User #
Maintenance 127.3 Hz (User # 20)
Manufacturing 74.4 Hz (User # 04)
Security D031 (User # 54)

Application Note:

The Repeater Panel User database supports 154 user groups. The sub-audible decode is pre-
determined for each user group by its corresponding user number. Users 1 to 50 are CTCSS tones,
Users 51 to 154 are DCS codes. See “CTCSS Tones’ and “Digital Squelch Codes’ in Section 7 to
obtain the user number for dispatch operation.

Next we need to choose Interconnect User numbers for each of our user groups. Thisisthe ID
number that callers will use to reach a user group. This number will be overdialed for Mobile-to-
Mobile calls and Phone-to-Mabile calls. In thisinstallation we will only be using short sign-on, user
number placement can be anywhere.

* Maintenance 10 Dial 10 for Maintenance
* Manufacturing 20 Dial 20 for Manufacturing
* Security 50 Dial 50 for Security

We now have completed the necessary planning, prior to programming the Model 748 to support our
three user groups. First we will enable dispatch operation for Maintenance and Security in the
Repeater Panel User database. Next we will program the Interconnect User database to support short
sign-on.

To enable the Maintenance user group for dispatch operation on 127.3 Hz, select User range and set
therangeto “20". Verify that Decodeis“127.3". Set Enabled to “Yes’.

REPEATER PANEL USER MENU

1 - Userrange: 20 8 - Courtesy bip: Disabled

2 - Enabled: Yes 9 - Hog mode: Disabled

3 - Decode: 127.3 10 - DTMF Repeat: Disabled

4 - Encode: 127.3 11 - Morse ID:

5 - Reserved: Disabled 12 - Tx hold time: 2000 msecs

6 - Privacy: Disabled 13 - List users (in user range)

7 - Encode during TX hold: No 14 - Airtime - Accumulate: 00:00:00

<ESC> to exit

Select a command:

To enable the Security user group on D031 select User range and set the range to “54”. This selects
the Repeater Panel User number corresponding to DO31. Verify that Decodeis“D031". Set Enabled
to“Yes'.

We now have CTCSS tone 127.3 Hz and DCS code D031 enabled for dispatch operation.
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Program the radios for each user group with the proper sub-audible tone/code. Verify dispatch
operation (for 127.3 and D031). Verify proper decode of 74.4 in the Diagnostic menu.

Next we need to program our user groups for interconnect operation. Since we are using short sign-
on, we will have each user group in the Interconnect User database twice. Once for Mobile-to-Phone
operation and again for Mobile-to-Mobile operation. Our database will ook like this:

User # User Group Function or privilege
User 10 Maintenance (Mobile-to-phone)
User 11 Maintenance (Mobile-to-mobile)
User 20 Manufacturing (Mobile-to-phone)
User 21 Manufacturing (Mobile-to-mobile)
User 50 Security (Mobile-to-phone)
User 51 Security (Mobile-to-mobile)

First, we need to remove an ANI conflict with User 1. Since we will be using short sign-on and *“*”
for one of the ANIs, aconflict will occur since User 1 has no sub-audible decode for validation. To
do thiswe simply disable User 1 in the Interconnect User database.

Second, since we are on a PBX, we need to set PBX outside line digit to the digit(s) required to place
an outside phone call. Thisisin the Interconnect Telco System menu. The Model 748 will now

allow inside calls to be placed (typically three digits) with no restrictions. Outside calls (those that
start with the PBX outside line digit to follow all the normal toll restriction rules.

Now we are ready to setup our first user, Maintenance as User 10. Select User range and set the
rangeto “10”. Set Enabled to “Yes’. Our default ANI is correct, “*”. Set Answer typeto “PTT”. Set
CTCSS/DCS decode and CTCSS/DCS encode to “127.3".
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INTERCONNECT USER MENU

16 - Call limit time: 03 mins

17 - Call detail logging: All

18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

22 - Mobile ringout: High warble

23 - Page forward user: None

24 - Autodial mode: 00

25 - Hookflash mode: Disabled

1 - Userrange: 10

2 - Enabled: Yes

3 - Access ANI: *

4 - Answer type: PTT

5 - Disconnect ANI: #

6 - Equipment type: Mobile

7 - Mobile-to-phone: Enabled

8 - Phone-to-mobile: Enabled

9 - Mobile-to-mobile: Disabled
10 - ANI Mobile-repeat: Disabled
11 - Selcall format: None 26 - Mobile activity timer: Enabled
12 - Selcall capcode: 27 - Interconnect hog mode: Disabled

13 - CTCSS/DCS decode: 127.3 28 - List users (in user range)

14 - CTCSS/DCS encode: 127.3 29 - Airtime - Accumulate: 00:00:00
15 - CTCSS/DCS drop: No

<ESC> to exit

Select a command:

Increment User range with “N”. Set Enabled to “Yes’. Set Access ANI to “7”. Set Answer type to
“PTT”. Set Mobile-to-phone and Phone-to-mabile to “ Disabled”. Set Mobile-to-mobile to
“Enabled”. Set CTCSS/DCS decode and CTCSS/DCS encode to 127.3".

INTERCONNECT USER MENU

1- Userrange: 11

2 - Enabled: Yes

3 - Access ANL: 7

4 - Answer type: PTT

5 - Disconnect ANI: #

6 - Equipment type: Mobile

7 - Mobile-to-phone: Disabled
8 - Phone-to-mobile: Disabled
9 - Mobile-to-mobile: Enabled
10 - ANI Mobile-repeat: Disabled
11 - Selcall format: None

12 - Selcall capcode:

15 - CTCSS/DCS drop: No
<ESC> to exit

Select a command:

16 - Call limit time: 03 mins
17 - Call detail logging: All
18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

22 - Mobile ringout: High warble

23 - Page forward user: None

24 - Autodial mode: 00

25 - Hookflash mode: Disabled

26 - Mobile activity timer: Enabled

27 - Interconnect hog mode: Disabled
13 - CTCSS/DCS decode: 127.3
14 - CTCSS/DCS encode: 127.3

28 - List users (in user range)
29 - Airtime - Accumulate: 00:00:00

Proceed to program User 20 and 21 also per the example, but set the CTCSS/DCS decode and
CTCSS/DCS encodeto “74.4". Do the same for User 50 and 51, but set the CTCSS/DCS decode
CTCSS/DCS encode to D031.

M obile-to-Phone oper ation:

Maintenance wants to check with receiving to see if a needed part has arrived. To call receiving on
the phone, key the radio and press “*” for greater than 500 msec and then unkey. The Model 748

will see”*” + 127.3 Hz as User 10 (maintenance) and originate a call on the phone line. The Model
748 will then key up with 127.3 Hz encode and allow the dial tone from the PBX to pass out on the
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channel. The radio user then keys up and dials the extension for receiving. Receiving answers the
phone and takes down the needed information to check on the part. To terminate the call, key the
radio and press “#” for greater than 500 msec and then unkey.

Phone-to-M obile operation:

Receiving has verified the part needed by maintenance has arrived. The receiving clerk places an
internal call to the extension for the Model 748. The Model 748 waits the programmed Rings before
answer, answers the incoming call and then issues the Overdial prompt (default is 925 Hz). At the
prompt, the receiving clerk overdials “10” for maintenance. The Model 748 keys the transmitter with
127.3 Hz and sends ringing on the channel. Only radios programmed to unsquelch with 127.3 Hz
will hear the ringing. This means that neither manufacturing or security will hear the ringing
intended for maintenance. Maintenance can answer by just pressing “PTT” on their handheld. The
Model 748 sees carrier and 127.3 Hz sub-audible and connects receiving and maintenance.
Receiving informs maintenance that their part has arrived. To terminate the call, key the radio and
press“#" for greater than 500 msec and then unkey.

M obile-to-Mobile oper ation:

Manufacturing needs to contact security to open a storage area. To reach security on the radio, key
the radio and press “7” for greater than 500 msec and the unkey. The Model 748 will see“7” + 74.4
Hz as User 21 (manufacturing) and originate a mobile-to-mobile call. The Model 748 will key up
with 74.4 Hz and send back the Overdia prompt (default is an 925 Hz beep). At this point the M odel
748 actsjust like it doesin a Phone-to-Mobile call, only the originator is another radio instead of a
phone caller. Manufacturing keys the radio and dials “50” for security. The Model 748 will switch
encoding to D031 and send ringing on the channel. During the time of ringouts to security, unless
manufacturing isin “monitor mode”, they will not be able to hear the ringing. Security can answer
by just pressing “PTT” on their handheld. The Model 748 sees carrier and D031 sub-audible and
switches encode to 74.4 Hz and enables repeat audio. The Model 748 will perform tone/code
trandation between the user groups. Either radio can key up and send “#” for greater than 500 msec
to terminate the call when complete.

Asyou can see from this example, simple communications can be accomplished with Short sign-on.
Each user group only hears callsintended for them, but can still contact each other as required.

Multi-digit ANI

Our example system for Multi-digit ANI isinstalled at radio site with good coverage of the local
metro area. It has asingle phone line installed at the site. Current billing is flat rate per month per
radio. It has two customers with multiple radios each on the system. The radio shop also usesit for
dispatch and interconnect. The radio shop will soon be moving to a different channel and would like
to load this site with more customers and bill for long distance.

86 025-9368H



(ZETRON), Programming

In general users are knowledgeable and receive any training as required. Both customers on this
system are sub-contractors in the building trades and have similar needs. The main office needs to
reach individual crews for job scheduling and changes. Individual crews need to reach the main
office to arrange for delivery of materials. Occasionally individual crews need to contact each other
to exchange tools or materials.

For consistency, al radios for each customer should be on the same sub-audible tone/code. Each
radio has aindividual ANI, with DTMF ANI microphones and the ability to decode DTMF selective
calling. This provides the ability to selectively call the radio of interest. The goal isto provide
reliable operation with room to grow as customer requirements change. Operation must be logical
and consistent for the users. Programming must be setup to allow room for growth.

Multi-digit ANI isthe way to go here. Phone-to-mobile, Mobile-to-Phone and Mobile-to-Mobile
callsarerequired. Multi-digit ANI givesindividual addressing for identifying radios and additional
billing data.

Format of ANI:

* ANIsshould befixed length (6)

* ANIlsinclude 4 digit Customer number and two-digit User number
User numbers are used for Overdial (Phone-to-mobile, Mobile-to-Mobile).

First we need to assign a Customer number for each user group. Thisidentifies the user group each
radio belongs to. We also need to assign a block of user numbers for each user group with some
room for growth.

Customer number User numbers ANI numbers
1040 10 - 29 104010 - 104029
2040 50 - 59 204050 - 204059

User group 1040 has 11 radios now and will need more soon. We have alocated a block of 20 to
accommodate that expected growth. User group 2040 has seven radios and has no future growth
plans.

To keep the selective calling ssmple, we will use each radio's ANI for the Selcall capcode.

We now have our ANI numbering established, our user number blocks chosen and selective calling
format chosen. Let's go program up some users.
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For user group 1040, we first set the User range for “10 - 21”. We can now set Enabled to “Yes’,
Mobile-to-Mobile to “Enabled” and Selcall format to “DTMF”.

INTERCONNECT USER MENU

1-Userrange: 10 - 21

2 - Enabled: Yes

3 - Access ANI: *

4 - Answer type: *

5 - Disconnect ANI: #

6 - Equipment type: Mobile

7 - Mobile-to-phone: Enabled

8 - Phone-to-mobile: Enabled

9 - Mobile-to-mobile: Enabled
10 - ANI Mobile-repeat: Disabled
11 - Selcall format: DTMF

12 - Selcall capcode:

13 - CTCSS/DCS decode: None
14 - CTCSS/DCS encode: None
15 - CTCSS/DCS drop: No

<ESC> to exit

Select a command:

16 - Call limit time: 03 mins

17 - Call detail logging: All

18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

22 - Mobile ringout: High warble

23 - Page forward user: None

24 - Autodial mode: 00

25 - Hookflash mode: Disabled

26 - Mobile activity timer: Enabled

27 - Interconnect hog mode: Disabled
28 - List users (in user range)

29 - Airtime - Accumulate: 00:00:00

Next we need to set ANI, Selcall capcode and sub-audible for each user one at atime. First set
Access ANI and Selcall capcode to “104010”. Next set CTCSS/DCS decode and CTCSS/DCS
encode to 103.5 Hz. Increment to the next user by selecting User range and entering “N” for “Next”.
Repeat the process for al 11 enabled usersin the block.

INTERCONNECT USER MENU

1 - User range: 10

2 - Enabled: Yes

3 - Access ANI: 104010

4 - Answer type: *

5 - Disconnect ANI: #

6 - Equipment type: Mobile

16 - Call limit time: 03 mins

17 - Call detail logging: All

18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

7 - Mobile-to-phone: Enabled 22 - Mobile ringout: High warble
8 - Phone-to-mobile: Enabled 23 - Page forward user: None
9 - Mobile-to-mobile: Disabled 24 - Autodial mode: 00

10 - ANI Mobile-repeat: Disabled
11 - Selcall format: DTMF

12 - Selcall capcode: 104010
13 - CTCSS/DCS decode: 103.5
14 - CTCSS/DCS encode: 103.5
15 - CTCSS/DCS drop: No

<ESC> to exit

Select a command:

25 - Hookflash mode: Disabled

26 - Mobile activity timer: Enabled

27 - Interconnect hog mode: Disabled
28 - List users (in user range)

29 - Airtime - Accumulate: 00:00:00

Repeat the process for the block of users allocated to user group 2040 using its sub-audible

tone/code.
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M obile-to-Phone oper ation:

Crew #12 wants needs to have some additional material delivered to finish ajob. To reach the office,
press the ANI key on the microphone. The radio keys up and sends an ANI of “104012”. The Model
748 will see “104012” + 103.5 Hz as User 12. The Model 748 will then key up with 103.5 and issue
the Steering digit prompt (default is dial tone) and wait five seconds for adigit. Key up and press “*”
or “9”, the Model 748 will then take the line off hook. The Model 748 will then allow the dial tone
from the central office to pass on to the channel. The radio user then keys up and dials the phone
number for the office. To terminate the call, key the radio and press “#” for greater than 500 msec
and then unkey.

Phone-to-M obile operation:

The main office wants to change the job assignment for Crew #17. A call is placed to the phone
number that the Model 748 is connected to. The Model 748 waits the programmed Rings before
answer, answers the incoming call and then issues the Overdial prompt (default is 925 Hz). At the
prompt, the clerk overdials “17” for Crew #17. The Model 748 keys the transmitter with 103.5 Hz
and sends the DTMF sequence “104017” followed by ringing on the channel. Only radio “17” is
programmed to unsquelch with 103.5 Hz and Selcall capcode. This means that none of the other
radios on that tone will hear the ringing intended for Crew #17. To answer the call, key the radio and
press“*” for greater than 500 msec. The Model 748 sees 103.5 Hz sub-audible plus“*” and
connects the call. The main office informs crew #17 of their new assignment for the day. To
terminate the call, key the radio and press “#” for greater than 500 msec and then unkey.

M obile-to-Mobile oper ation:

Crew #13 wants to know if Crew #19 can drop off a needed tool. To reach Crew #19 on the radio,
press the ANI key on the microphone. The radio keys up and sends and ANI of “104013". The 748
will see®104013" + 103.5 Hz as User 13. The Model 748 will then key up with 103.5 and issue the
Steering digit prompt (default is dial tone) and wait five seconds for adigit. Key up and press*“7”,
the Model 748 will originate a Mobile-to-Mobile call. The Model 748 will send back the Overdial
prompt (default isan 925 Hz beep). At this point the Model 748 acts just like a Phone-to-Mobile
call, only the originator is another radio not a phone caller. Crew #13 keys the radio and dials“19”.
The Model 748 will encode 103.5 Hz and sends the DTMF sequence “104019” followed by ringing
on the channel. To answer the call, key the radio and press “*” for greater than 500 msec. The Model
748 sees 103.5 Hz sub-audible plus “*” and enables repeat audio. Crew #13 can then request the tool
from Crew #19. To terminate the call, key the radio and press “#” for greater than 500 msec and then
unkey.

Steering Digit Applications

The Mode 748 follows the RCC convention of using trailing steering digits for sign-on. For most
installations this won't present a problem. Leading steering digits can be supported with alittle
creative programming. We will show two examples of programming a user (radio) for the same
privileges and same ANI, one using trailing steering digits, the other using leading steering digits.

When using atrailing steering digit, a Steering digit prompt (default is dial tone) isissued and
additional time (five seconds) is allowed for entering the steering digit (the Model 748 already
knowsit hasavalid ANI). When using aleading steering digit, the steering digit becomes part of the
ANI and all therulesfor entering ANIs apply.
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Our example user needs to receive Phone-to-Mobile calls, place Mobile-to-Phone and Mobile-to-
Mobile calls. Our user has an Access ANI of 304025 and uses “*” to answer calls. Overdia on
Phone-to-mobile and M obile-to-mobile calls directed to our user is 25.

Trailing Steering Digit

INTERCONNECT USER MENU

1 - Userrange: 25

2 - Enabled: Yes

3 - Access ANI: 304025

4 - Answer type: *

5 - Disconnect ANI: #

6 - Equipment type: Mobile

7 - Mobile-to-phone: Enabled

8 - Phone-to-mobile: Enabled

9 - Mobile-to-mobile: Enabled
10 - ANI Mobile-repeat: Disabled
11 - Selcall format: None

12 - Selcall capcode:

13 - CTCSS/DCS decode: 100.0
14 - CTCSS/DCS encode: 100.0
15 - CTCSS/DCS drop: No

<ESC> to exit

Select a command:

16 - Call limit time: 03 mins

17 - Call detail logging: All

18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

22 - Mobile ringout: High warble

23 - Page forward user: None

24 - Autodial mode: 00

25 - Hookflash mode: Disabled

26 - Mobile activity timer: Enabled

27 - Interconnect hog mode: Disabled
28 - List users (in user range)

29 - Airtime - Accumulate: 00:00:00

Asyou can see from the screen capture above, trailing steering digits only require one user location

in the database to support multiple privileges.

User # 25 was selected to support the overdial requirement. To originate calls the sign-on sequence

looks like this;

* Mobile-to-Phone 304025 + (* or 9) for the phoneline
* Mobile-to-Mobile 304025 + 7 for mobile to mobile overdial prompt
* Phone-to-Mobile 25 for overdia to call this user
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L eading Steering Digit

To support leading steering digitsin our example requires that we put the user (radio) in the database

twice, once for each mobile originate function.

INTERCONNECT USER MENU

1 - User range: 25

2 - Enabled: Yes

3 - Access ANI: *304025

4 - Answer type: *

5 - Disconnect ANI: #

6 - Equipment type: Mobile

7 - Mobile-to-phone: Enabled

8 - Phone-to-mobile: Enabled

9 - Mobile-to-mobile: Disabled
10 - ANI Mobile-repeat: Disabled
11 - Selcall format: None

12 - Selcall capcode:

13 - CTCSS/DCS decode: 100.0
14 - CTCSS/DCS encode: 100.0
15 - CTCSS/DCS drop: No

<ESC> to exit

Select a command:

16 - Call limit time: 03 mins

17 - Call detail logging: All

18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

22 - Mobile ringout: High warble

23 - Page forward user: None

24 - Autodial mode: 00

25 - Hookflash mode: Disabled

26 - Mobile activity timer: Enabled

27 - Interconnect hog mode: Disabled
28 - List users (in user range)

29 - Airtime - Accumulate: 00:00:00

User 25 (above) supports the overdia requirement of Phone-to-Mobile plus Mobile-to-Phone.

*304025 gets dial tone on the phoneline.

INTERCONNECT USER MENU

1 - User range: 26

2 - Enabled: Yes

3 - Access ANI: 1304025

4 - Answer type: *

5 - Disconnect ANI: #

6 - Equipment type: Mobile

7 - Mobile-to-phone: Disabled

8 - Phone-to-mobile: Disabled

9 - Mobile-to-mobile: Enabled

10 - ANI Mobile-repeat: Disabled
11 - Selcall format: None

12 - Selcall capcode:

13 - CTCSS/DCS decode: 100.0
14 - CTCSS/DCS encode: 100.0
15 - CTCSS/DCS drop: No

<ESC> to exit

Select a command:

16 - Call limit time: 03 mins

17 - Call detail logging: All

18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

22 - Mobile ringout: High warble

23 - Page forward user: None

24 - Autodial mode: 00

25 - Hookflash mode: Disabled

26 - Mobile activity timer: Enabled

27 - Interconnect hog mode: Disabled
28 - List users (in user range)

29 - Airtime - Accumulate: 00:00:00

User 26 (above) supports Mobile-to-mobile. 1304025 gets Mobile-to-Mobile overdial prompt.
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Wild ANI

The Model 748 supports Wild ANI in the Roamer version. This feature allows users (radios) from
different areas to move or roam around between compatible systems and still have access to mobile
originated interconnect privileges. Thisis possible by allowing a block or range of sequential ANIs
to access the Model 748 under asingle ANI entry in the database. Accounting is possible when used
with the Call Detail option. When aroamer signs on to the system, the actual Access ANI decoded
and allowed on the system is saved in the Call Detail record for that call. Thiswould allow the host
system to forward billing information to the actual user of the system.

Animportant part of Wild ANI isthe ability to exclude specific ANIs or sub-sets of enabled ANIs.
This greatly increases the flexibility and security of the system. The Roamer comes with alarge
database to fully support these features.

Wild ANI works by allowing awildcard or don't care character to be entered into an ANI field. The
Model 748 uses“A” asthe wildcard character. Wild ANI can be enabled or disabled in the Mobile
System Menu. Wild ANI isvalid in either Access ANI or Disconnect ANI when enabled.

A Wild ANI works like this:

* Access ANI = 1030AAA
* Valid ANI range = 1030000 - 1030FFF (all 16 DTMF tone pairs valid!)
* VaidANI digitsare0..9,A,B,C,D,*, #(* =E, #=F)

Since the Model 748 supports all 16 DTMF tone pairs you need to look at arange of ANI numbers
as Hexadecimal numbering (Basel6) not Decimal numbering (Basel0).

Exclusion programming is ameans of eliminating or excluding arange of ANIsfrom being valid in
a system supporting Wild ANI. The ANI decoder scans the database from user number 1 through
user 750 looking for a match. Exclusion is accomplished by finding the disabled or excluded ANI
before the enabled ANI. Thisworks by putting the Access ANI you want to exclude, low in the
database and disabling the user. When that ANI is decoded, accessis denied. Asthe ANI decoder
scans, it MUST find these excluded users FIRST to work with Wild ANI. Y ou can disable deadbeat
customers or sub-sets of alarger Wild ANI block that is enabled.

For Wild ANI to work, the length of the ANI must be fixed. A typical system might use a seven digit
ANI with four digits defining a user group and three digits defining a specific radio. Each user group
would recelve asingle user (radio) in the database. Any exclusion items for that user group would
precede that user entry. Generally mobiles who roam into a system only originate calls. Setting up
the ability to receive phone calls can be done, but the phone caller would have no way of knowing if
the roaming mobile is within range of the Model 748 at any given time.

To illustrate the concepts described above, we will describe and program an example system.

Our example system for Wild ANI is one site of seven located across the south western corner of a
large Western state. This gives good coverage between two major population centers and the several
smaller towns. In the north western corner of the same state, another operator has a similar system of
nine sites across three population centers. These two operators have a co-operative agreement to
allow each others customers access to a system when in a supported area.
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A numbering plan for ANIs was established; seven digitsin length, the first four indicate Site ID,
and the last three indicate a specific radio.

1040 025
Site ID —/ ¥ Radio ID

Each site was assigned afour digit Site ID:

SW System NW System

1010 4010 Sitel
1020 4020 Site 2
1070 4090 Siten

The Site ID also serves to identify the Home system or site of any radio on the system.

Other basic operation functions were defined as well:
Steering digits (if ANY)
Answer mode, Disconnect type
Sub-audible tone/code

Database layout looks like this:

User 001 - 100 Home system customers
User 200 - 700 Exclusion area
User 701 - 750 Wild ANI customers

Home system customers are the primary users of the system at that site. Their ANI isfully defined
under asingle user entry. They are give Phone-to-Mobile access on a defined user number for
overdial. These customers are low in the database to take advantage of the User number for overdial
from the phone side. Some of these customers may have roaming access on other sites.

Exclusion areais where either specific ANIs or blocks of ANIs are defined and disabled to prevent
unauthorized use of the system.

Wild ANI customers are the roamers who use the system when in the range or area of this particular
site.
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Hereisatypica example of a Home system user (radio). His ANI isfully defined (no wild markers).
Asyou can see from his ANI, heis on Site 1040 and has a Radio ID of 025. Phone-to-mobile and
Mobile-to-Mobile are enabled privileges. Call detail logging has also be changed to “Toll”. This

only logs calls that are billable for this user.

INTERCONNECT USER MENU

1 - Userrange: 25

2 - Enabled: Yes

3 - Access ANI: 1040025

4 - Answer type: *

5 - Disconnect ANI: #

6 - Equipment type: Mobile

7 - Mobile-to-phone: Enabled

8 - Phone-to-mobile: Enabled

9 - Mobile-to-mobile: Enabled
10 - ANI Mobile-repeat: Disabled
11 - Selcall format: None

12 - Selcall capcode:

13 - CTCSS/DCS decode: 100.0
14 - CTCSS/DCS encode: 100.0
15 - CTCSS/DCS drop: No

<ESC> to exit

Select a command:

16 - Call limit time: 03 mins

17 - Call detail logging: Toll

18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

22 - Mobile ringout: High warble

23 - Page forward user: None

24 - Autodial mode: 00

25 - Hookflash mode: Disabled

26 - Mobile activity timer: Enabled

27 - Interconnect hog mode: Disabled
28 - List users (in user range)

29 - Airtime - Accumulate: 00:00:00

Hereisatypical entry in one of the other sites that allow our user above to “Roam” into another

system and have phone access.

INTERCONNECT USER MENU

1 - Userrange: 714

2 - Enabled: Yes

3 - Access ANI: 1040AAA

4 - Answer type: *

5 - Disconnect ANI: #

6 - Equipment type: Mobile

7 - Mobile-to-phone: Enabled

8 - Phone-to-mobile: Disabled
9 - Mobile-to-mobile: Disabled
10 - ANI Mobile-repeat: Disabled
11 - Selcall format: None

12 - Selcall capcode:

13 - CTCSS/DCS decode: 100.0
14 - CTCSS/DCS encode: 100.0
15 - CTCSS/DCS drop: No

<ESC> to exit

Select a command:

16 - Call limit time: 03 mins

17 - Call detail logging: All

18 - Toll restrictions: Blap

19 - Interconnect privacy: Repeat

20 - Scheduled telco access: Disabled
21 - Courtesy tone: Disabled

22 - Mobile ringout: High warble

23 - Page forward user: None

24 - Autodial mode: 00

25 - Hookflash mode: Disabled

26 - Mobile activity timer: Enabled

27 - Interconnect hog mode: Disabled
28 - List users (in user range)

29 - Airtime - Accumulate: 00:00:00
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All mobiles with an ANI of 1040000 - 1040FFF and CTCSS encode of 100.0 Hz will have phone
access. Y ou can use Exclusion programming to narrow down the range of ANIsthat are alowed in
under thiswild ANI. To remove the 4th column digits from the block of possible ANIs you would
do the following user number dlots.

User # ANI Enabled CTCSS/DCS Decode
400 1040BAA No None
401 1040CAA No None
402 1040DAA No None
403 1040*AA No None
404 1040#AA No None
405 1040ABA No None
406 1040ACA No None
407 1040ADA No None
408 1040A* A No None
409 1040A#A No None
410 1040AAB No None
411 1040AAC No None
412 1040AAD No None
413 1040AA* No None
414 1040AA# No None

Operation for our example user (radio), with an Access ANI of 1040025 when on his home system,
would follow the examplesin “Multi-digit ANI” earlier in this section.

Operation for our example user (radio) when out of his home area:

Roamersin this system only have Mobile-to-Phone access when out of their home area. This differs
from normal operation in that they do not have to enter a steering digit to gain access to the phone
line. To gain access the mobile keys up with 100.0 Hz encode and send an ANI of “1040025". The
Model 748 seesthisas User 714 and allows the call. The Model 748 then keys the transmitter with
100.0 Hz encode, seizes the line and allows the dial tone from the central office to pass out on to the
channel. The mobile now dials a phone number and the call proceeds as normal.

At call completion the call detail record will look like this:
Dat e Ti me Usr Air-Tinme Type Call ed/ Conment s AN

09/01/95 10:04:23 714 00:01:47 M. 12068206363 1040025
Phone number dialed and ANI allowed on to the system is recorded in the Call Detail record.
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V FEATURE SET REFERENCE

This section describes each programmable function or command in the Model 748. The purpose of
the function or command, how it is used, and how to program it are included. The functions or
commands are listed in aphabetical order for easy reference. References are also made back to
Sections 3 and 4 for detailed discussions or examples of various features and how the functions or
commands affect operation.

Please read Sections 3 and 4 first. An overview of various features and how different functions or
commands affect operation is covered in Section 3. Section 4 includes detailed examples of typical
system configurations.

This section is divided into two main parts. The first part covers Interconnect related operation. Also
included are some items found in the System and Accounting menus. The second part covers
Repeater Panel related operation.
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INTERCONNECT FUNCTIONS

Access ANI

Before a user (radio) may sign on using a mobile or portable, an Access ANI (Automatic Number
Identification) code must be assigned to the user. This code provides access to the interconnect.
Without it, a user cannot make or receive cals. The Model 748 supports two types of Access ANIS,
Short sign-on (single digit ANI) and ANI sign-on (multi-digit ANI). ANIs can be random in length
up to 10 digits, using any of the 16 DTMF tone pairs (0to 9, A to D, *, #).

Wild ANI is supported in the Roamer version of the Model 748. It isindicated in the database by the
presence of the DTMF fourth column “A” character. Wild ANI must also be enabled in the Mobile
System menu.

Multi-digit ANIs are checked for conflicts and are considered unigue. Short sign-on or single digit
ANIls are not checked for conflicts. Conflicts between multi-digit ANIs and short sign-on are not
checked for. An ANI conflict is when one ANI can be mistaken for another. Thisistypically when
one ANI is asub-set of another beginning with the first digit. Please see “How to Program ANIsin
the Model 748" in Section 4.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the Interconnect User Menu
will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select the item number for Access ANI followed by
ENTER. The current Access ANI will appear along with a message instructing you to enter the new
Access ANI code. Type in the new Access ANI and press ENTER when you have finished.

If aconflict isfound with another Access ANI or Program Access code, an error message will be
displayed and the ANI returned to default.

The default Access ANl is“*”. To clear auser's ANI, press the space bar followed by pressing
ENTER. Thiswill clear the current ANI and set it to “*”.

When a short sign-on is programmed (single digit ANI), other parameters are defaulted. All calling
privileges are disabled except Mobile-to-phone, Phone-to-mobile.

Access ANI is not supported by block or range programming. To help verify ANIs, a method of
searching for an Access ANI can be performed from User range. See “User Range” later in this
section or “ Convenience Features’ in Section 4.
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Add/Delete/View Prefix

In some areas of North America, the local telephone company has two types or levels of toll calls,
those that require a 1+ or 0+ and those that do not (non 1-plus). Local Zone calls (non 1-plus) are toll
callsthat have normal 7-digit telephone numbers. For example, in most areas callers haveto dial 1-
820-6363 or 1-425-820-6363 in order to make along distance call within the area code, but in “non
1-plus’ areas, the call is placed just by dialing 820-6363. The only way to toll restrict this type of
call isto know al the telephone number prefixes which aretoll calls. The Model 748 uses a 1000-
prefix (all possible prefixes) toll table to determine which prefixes are Local Zone or non 1-plustoll
cals. It will not allow callsto restricted prefixes if the user istoll restricted.

The Prefix table can be made up of either “Allowed” or “Restricted” prefixes. Your local area will
probably only have either afew “Free” prefixes or afew “Toll” prefixes. Set the sense of the table to
minimize the number of prefixes you need to enter. Any non 1+ or O+ number dialed will be checked
against the Prefix table for adetermination of “Toll” or “Local” call.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER
and the Interconnect Menu will appear. Type “2” and press ENTER and the Telco System menu will
appear. Select the item number for Toll restrict menu. The “North American Toll Restrict” menu
will be displayed.

Add Prefix to table:

To add a prefix, type “2” and press ENTER. Y ou will be prompted to enter the prefix to add, do so
and press ENTER. It will then prompt you again since it is likely you will need to restrict many
prefixes. The Model 748 allows you to add prefixes in bulk. When you are finished adding prefixes,
press ENTER.

Delete Prefix fromtable:

To delete aprefix, type “3” and pressENTER. Y ou will be prompted to enter the prefix to delete, do
so and press ENTER. The Model 748 also alows you to delete prefixesin bulk. Keep entering
prefixesto delete and press ENTER when you're finished.

View prefix table:
To view the prefixesin the table, type “4” followed by ENTER. The prefixes that are in the table will
be displayed in columns along with the currently selected sense (Allowed or Restricted) of the table.

Set sense of prefix table:
To set the sense of the table, type “1” and press ENTER. Press the space bar to select between
“Allowed” or “Restricted”. Press ENTER to accept.
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Airtime

The Model 748 keeps an Airtime record for each user. Airtimeis counted in 1 second increments.
Each user can be setup as either “Accumulate” (count up) or “Pre-pay” (count down). If you bill for
airtime used, then Accumulate mode will work well. If your customers purchase blocks of airtime,
Pre-pay mode will accommodate that.

When Pre-pay mode is active for a user, the Model 748 will first check to see if how much airtimeis
available before allowing the call to proceed. If the Airtime count is greater than 2 hours, the call will
be proceed as normal. If the Airtime count falls below 2 hours but has not reached 0, awarning
prompt will alert the mobile that it istime to purchase another block of airtime. The warning prompt
will be sent to the mobile when the Model 748 first keys up in response to a valid Access ANI before
any other prompts or action. If the Airtime count is allowed to go to O, no further callswill be
processed. The mobile will still get the warning prompt response when trying to access the Model
748. This lets the mobile know why access has been denied.

Maximum count in an Airtime record is 99:59:59 in Hours:Minutes: Seconds format.

At the end of each billing cycle, the Airtime records can be downloaded for processing. See “Device
Configuration and Billing Data’ in Section 4 for information on downloading billing records.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the Interconnect User Menu
will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select the item number for Airtime followed by
ENTER. The current Airtime record will appear. Typein the new value for the Airtime record and
press ENTER when you have finished.

To set auser for Pre-pay, set Airtime to anon-zero value.

To set auser for Accumulate, set Airtime to zero. This can be done by just pressing the space bar and
press ENTER, like any other string variable.

The Default setting for Airtime is accumulate.
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ANI Mobile-repeat

One of the privileges that can be enabled for auser (radio) is ANI Mobile-repeat. Thisis ANI
validated access for repeat or dispatch operation.

This privilege allows the mobile to “open the repeater” for repeat or dispatch operation. A fixed 25
second hang time on the transmitter is active. The programmed Call limit time is also active, just like
any other interconnect privilege.

To use this privilege, the mobile keys his radio, encoding any required sub-audible tone/code and
enters his Access ANI code. If the user (radio) has the ability to perform more than one privilege
(Mobile-to-mobile, Mobile-to-phone, or ANI Mobile-repeat) then the Model 748 requires steering
digit of “5". If the user only has been given the ability to perform one function, the Model 748 will
automatically take care of it without the steering digit.

The ANI mobile-repeat function is used to force the Model 748 to drop into repeater operation. It is
a cross between Mobile-to-Mobile (requires ANI validation to initiate) and repeater panel or
dispatch (single sub-audible decode and encode). ANI Mobile-repeat function does not require a user
number or ANI for the destination mobile. The call limit and mobile activity timerswill be in effect
and can terminate the call. The call can also be terminated with the Disconnect ANI.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the Interconnect User Menu
will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select the item number for ANI Mobile-repeat
followed by ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

Every user in the system defaults to “Disabled” for the ANI Mobile-repeat privilege.

ANI Mabile-repeat is supported by block or range programming. See “User Range” later in this
section for details.

025-9368H 101



(ZETRON),

Feature Set Reference

Answer Type

When the Model 748 starts an interconnect call to a user (radio) on the channel, it must have a way
of knowing when the called party (user) has answered to connect the parties. Answer type setsthis
parameter for each user (radio).

There are 3 ways to answer acal:

1) “*” toanswer, thisisthe default. The user keys his radio, encoding any required sub-audible
tone/code and sendsaDTMF “*” for greater than 500 milliseconds.

2) “PTT” to answer, The user keys hisradio, encoding any required sub-audible tone/code. No
DTMF required here.

3) “ANI” to answer, The user keys his radio, encoding any required sub-audible tone/code and
sends his Access ANI.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the Interconnect User menu will
be displayed using the currently selected user's data. Select the User number you wish to program
(see“User Range” later in this section). Select the item number for Answer type followed by
ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default Answer typeis“*” to answer for all users.

Answer type is supported by block or range programming. See “User Range” later in this section for
details.
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Autocall User

When the Model 748 answers the telephone, it generates a prompt tone (Default is 925 Hz beep) or
Voice prompt #1 and waits for the caller to overdial auser number, auser ANI, or the program
access code. The caller has twice the DTMF interdigit time to start entering the first digit. After the
first digit, the DTMF interdigit time becomes the interdigit timeout period.

The Model 748 can be programmed to automatically call auser even if the caller does not enter any
DTMF digits. Thisis so inexperienced callers can call a user without having to know that they must
enter auser number or ANI. They simply call the Model 748, and after the overdial prompt tone and
expiration of twice the DTMF interdigit time of silence, they will hear ringing. The user that is
automatically called isreferred to as the Autocall user. The Autocall user may be any interconnect
user (1to 99 or 750). Entering “0” asthe Autocall user will turn off the feature. When the autocall
feature is off, the Model 748 will terminate the call if no entry is made.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER
and the Interconnect Menu will be displayed. Type “2” and press ENTER to display the Telco
System menu. Select the item number for Autocall user followed by ENTER. The current setting for
Autocall user will appear along with a message instructing you to enter the new value and a range of
the values you may enter. Enter the User number of the mobile you wish to be called (typically the
Supervisor user) if no overdial is performed and press ENTER to accept it.

The default setting for Autocall user is User number “0” or “None”.
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Autodials - Autodials Mode

The Model 748 has 99 autodial or speed dial locations that can be programmed. Autodials can be
used as part of the Toll restrictions for auser or as a convenience feature for frequently dialed
numbers.

The specific autodial (s) any user (radio) has access to is configured by the Autodial mode in the
Interconnect User Menu. This can be set to give accessto 1, 10 or 99 autodials. Autodials can also
be part of the toll restrictions for auser. Setting Toll restrictsto “AutoD” limits mobile-to-phone
callsto only programmed autodials. If auser has any toll restrictions in effect, then “empty” or
unprogrammed autodials are considered toll restricted and will not be allowed.

Valid digits (digits that will be dialed) are 0..9, *, #. An additional character “,” can also be included
to insert a pause or delay (default pause time is 2.5 seconds) before continuing with dialing the
number. The maximum number of digitsin an autodial is 16.

Autodial mode determines for each user which autodials he has accessto. Thisis atwo digit number
indicating which autodials a user has access to. The first digit indicates which block of ten (1 to 9) or
O for al. The second digit indicates which individua autodial (1 to 9) in that block or O for al in that
block. For example a user with Autodial mode set to “20”, has access to 10 autodials (20 - 29). A
user with Autodial mode set to “23” isforced to autodial #23. A user with Autodial mode set to “00”
has accessto all 99 autodials plus last number redial (Autodia 00).

To use the autodials, amobile will access the Model 748 as programmed for a M obile-to-Phone call.
When the mobile hears dial tone (from the local central office) he keys up and sends “*” followed by
the autodial number. For users who have accessto ablock of ten it isasingle digit. For users who
have accessto all autodials, it isatwo digit number.

To take advantage of the forced autodial mode, set that users Autodial mode to a single autodial.
When this user accesses the Model 748, the autodial number indicated in Autodial mode is dialed
immediately.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Autodial Tables

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER
and the Interconnect Menu will be displayed. Type “4” and press ENTER and the first of 3 Autodial
Tables will be displayed (33 autodials per screen). Select the autodial you wish to program (1 to 99)
and press ENTER. The currently programmed number in the selected autodial location will be
displayed. Enter the new autodial number and press ENTER when you have finished. The screen to
which that autodial appears will be reprinted if not aready displayed.

To clear or delete an autodial, select the autodial as above and simply press the space bar for the first
character and then press ENTER.

Alphanumeric characters are vaid in autodial, however only “0..9”, “*”, “#” and “,” will be dialed.
This can be useful for making the telephone numbers easier to read “ 1 (425) 820-6363” is easier to
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read than “ 14258206363". Text isvalid also but there is still amaximum of 16 characters per
autodial location.

Autodial mode

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the Interconnect User menu will
be displayed using the currently selected user's data. Select the User number you wish to program
(see “User Range’ later in this section). Select the item number for Autodial mode followed by
ENTER. The currently selected “ Autodial block” will be displayed (thisisthe first digit of Autodial
mode). Select 1 to 9 for ablock of ten or O for all 99 autodials and press ENTER. The currently
selected “ Autodial number” will be displayed (with the updated “ Autodial block” on the line above
it). Select 1 to 9 for aforced autodia or O for al ten in the selected block.

Application Note:

The large number of autodials combined with the ability to limit or select ablock of autodials for
individual users can be a powerful tool. When selling interconnect service to an individual or user
group, the dealer can include a block of ten autodials specific for that customer.

Another powerful use isthe forced autodial. When the Model 748 sees a specific ANI, a specific
phone number can be dialed, or an ANI to phone number translation. This can be an emergency
number for a user group or away of reaching a dead beat customer who is not returning phone calls.

025-9368H 105



Feature Set Reference [ZETF'ON]®

Busy Tone Disconnect - Second Dialtone Disconnect

The Model 748 monitors the phone line for progress tones whenever the phone line is off hook. The
Model 748 is capable of detecting dialtone and busy tone and disconnecting the call. When Busy
tone disconnect is enabled, five cycles of busy tone (.37 second on, .37 second off) and the Model
748 will disconnect the call with three fast busy tones. When 2nd dialtone disconnect is enabled and
acall isin the conversation mode, 2.5 seconds of dial tone (continuous tone) will disconnect the call
with three fast busy tones.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “2” and press ENTER, the Telco System Menu will be
displayed. Select the item number for Busy tone disconnect or 2nd dialtone disconnect and press
ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

How to program it usng DTMF:

Using DTMF either over the air, or on the telephone line, enter the program mode using the program
access code (default is 12748).

Enter: 1444 (beep beep)
Enter: [0=disabled, 1 = enabled] # (beep beep beep beep beep)
Enter: 145# (beep beep)
Enter: [0 =disabled, 1 = enabled] # (beep beep beep beep beep)
Exit program mode:
Enter: 99# (beep beep beep beep beep)
Busy tone disconnect 144# 0/1# (where O = disabled, 1 = enabled)

2nd dialtone disconnect 145# 0/1# (where 0 = disabled, 1 = enabled)
The default setting for both Busy tone disconnect and 2nd dialtone disconnect is “Enabled”.
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Call Detail Logging

When the Call Detail Option (950-9587) has been installed, the Model 748 will log or record SMDR
(Station Message Detail Record) information on interconnect calls. This record includes time/date of
call, duration, user number and ANI against whom the call is billed, telephone number dialed and
call completion status. The Model 748 will also log errors such as invalid user number overdialed or
toll restriction invoked on telephone number dialed.

The Call Detail Option has the ability to store internally up to 4000 SMDR records for later
download or retrieval. Once the storage capacity has been reached, additional records are no longer
stored internally. To help maximize the value of datathat is stored internally, the Model 748 alows
you to control or filter out which records are stored. All cals are always logged out the local RS-232
portinrea time.

Call detail logging lets you select what type of calls are stored internally for any individual user.
Choicesare“All” (default) stores al calls; “Toll” stores only toll calls as determined by the Toll
restrict plan in effect; “None” turns off storage of all calls placed by thisuser; “Time” stores only
calls which exceed the programmed Minimum call duration.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Call detail logging and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default setting of Call detail logging for al usersisto log “All” calls.

Call detail logging is supported by block or range programming. See “User Range” later in this
section for details.

At the system level you can set Log errorsin Call detail records to “Enabled” to store al call
attempts. Thisis useful in troubleshooting problems. To conserve internal storage space, set it to
“Disabled”. This feature can be found in the Accounting Menu. See “Log errorsin Call Detail
Records’ later in this section.
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Call Limit Time - Extended Call Limit

The Model 748 has two timers for setting the maximum length of interconnect calls (Mobile-to-
Phone, Phone-to-Mobile, Maobile-to-Mobile or ANI Mobile-repeat). Oneis afixed three minute
timer (default) and the second one is programmable (1 to 60 minutes) with a default setting of six
minutes. When you set the Call limit time for a user, it will toggle between the two choices and
display the actual time limit the user is set for.

When the Call limit time for auser expires, the call is terminated and five short beeps are sent to the
telephone user and to the mobile user. To inform the users that the call is about to be terminated, the
Model 748 will issue dual warning beeps every three seconds starting 15 seconds before the call is
terminated. Thereis no way of extending the call.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Extended call limit

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type“1” and press ENTER, the Mobile System menu will
appear. Select the item number for Extended call limit and press ENTER. The current value for
Extended call limit will be displayed, along with a message showing the range of valid data. Type
the desired setting and press ENTER. The screen will be updated with the new value.

The default setting for Extended call limit is six minutes with arange a 1 to 60 minutes.

Call limit time

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Call limit time and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default setting for all usersisto use the fixed three minute Call limit time.

Call limit timeis supported by block or range programming. See “User Range” later in this section
for details.

108 025-9368H



(ZETRON),

Feature Set Reference

Call Alert Beeps

If an Mobile-to-Mobile call isin progress (or ANI mobile-repeat) and the telco line starts receiving
ringing voltage, the Model 748 can issue an alert tone on the channel that follows the incoming ring.

This allows the mobiles currently on the channel to terminate the call in progress and allow the

Model 748 to answer the ringing telco line. The aert tone isissued while ringing voltage is detected.

This allows the alert tone to follow the ring cadence.

How to program it:
Using DTMF either over the air, or on the telephone line:

Enter the program mode using the program access code (default is 12748).

Enter: 143#  (beep beep)
Enter: [1=enabled, O = disabled] # (beep beep beep beep beep)

Exit program mode:
Enter: 99  (beep beep beep beep beep)
The default setting for Call Alert beepsis disabled.

Application note:

This feature does not give an alert if dispatch or repeater traffic is active. See “Dispatch Override”

later in this section.

025-9368H

109



Feature Set Reference [ZETF'ON]®

Clear Airtime Records

The Model 748 keeps track of each user's airtime. This can be either Accumulated (count up) or Pre-
pay (count down). The current airtime record for each user is displayed as the last item number in
the User menu (both for Interconnect and Repeater Panel users).

If an Interconnect User's Equipment type is “Tone Pager” or “Tone/VVoice’ then instead of airtime,
the Model 748 counts the “Number of pages’ issued.

This command in the Accounting menu will clear or zero out al airtime records for either
“Interconnect” or “Repeater Panel” users. Note that users that are currently set to Pre-pay will not be
cleared.

How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “4” and press ENTER
and the Accounting Menu will appear. Select the correct item number for Clear airtime records and
press ENTER. The Model 748 will let you select between “Interconnect” and “ Repeater Panel”.
Press space bar to change, ENTER to select. Y ou will then be prompted for confirmation. Type “Y”
to accept, “N” to abort followed by ENTER.

CAUTION
This command is NOT reversible.

Application note:

If you are using airtime billing, you will want to setup your airtime accounts at the start of each
billing cycle. One way to do thisisto use the user database archive to reset your billing data. Setup
your users, including airtime and save it. At the start of each billing cycle you would execute Clear
airtime records and then upload the archived user database. This restores your pre-pay airtime
counts and clears your accumulated counts.
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Clear Call Detail Records

The Call detail records are stored in battery backed RAM. It will hold a maximum of 4000 records
and must be downloaded beforeit isfilled. If the Call detail records are not periodically downloaded,
additional calls once the storage has become full will be lost. Once you have downloaded the Call
detail records, you need to clear the number of records. Use this command to clear or reset the
number of recordsin storage. If by chance you do clear the Call detail recordsin error, you can use
the Unerase Call detail records command to undo the erasure. The Unerase command will only
work if there haven't been any new entries into the call detail storage between the time you cleared it
and the time you are attempting to restoreit.

How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “4” and press ENTER,
the Accounting Menu will be displayed. Select the item number for Clear Call Detail records and
press ENTER. The Model 748 will prompt you for confirmation. Type“Y” to accept, “N” to abort
followed by ENTER.

Application Note:

When the number of records held in internal storage reaches 80% or greater of maximum capacity
(3200), the Model 748 will issue three high/low error tones just prior to dropping the transmitter.
Thisisto give warning of the impending need to retrieve the billing data and clear the counts to
prevent loss of data.
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Courtesy Tone

A Courtesy tone is a short prompt tone that is sent just after the mobile unkeys to prompt the other
party to begin speaking. It is aso sometimes referred to as an “ Over” prompt or beep. The Courtesy
tone is a 1200 Hz tone with a duration of 50 milliseconds. It is enabled or disabled on a per user
basis.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Courtesy tone and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default for Courtesy tone is disabled or off for al users.

Courtesy tone is supported by block or range programming. See “User Range” later in this section
for details.

CTCSS/DCS Decode - CTCSS/DCS Encode

The Model 748 has the ability to decode and encode CTCSS or DCS for an interconnect call.
Decodeistypically used for validation along with Access ANI during call setup. Encodeistypically
used for selective calling a user or user group during call setup.

Decode can be used for answering calls, removing the need for DTMF to answer calls. It isalso
useful in validating disconnect ANIs and audio gating to prevent barge in by impatient users.

Encode is can also be used in channel busy applications to keep the called radio unsgquel ched and
prevent others from barging in or initiating a call until the channel is again free.

The Model 748 is capable of decoding and encoding 50 CTCSS tone and 104 DCS codes. Refer to
“CTCSS Tones’ and “Digital Squelch Codes’ in Section 7 for afull listing of the supported tones
and codes.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
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displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for CTCSSDCS decode or CTCSSDCS
encode and press ENTER.

The current setting will appear along with a message instructing you to enter the new value. Enter
the new CTCSS/DCS value and press ENTER when you have finished.

To program the CTCSS tones, just enter the desired tone directly (i.e. enter 67 for 67.0 Hz, or 118
for 118.8 Hz) decimal point is optional.

To program the DCS codes, preface the code with a D and then enter the actual DCS code (i.e. D023
for 023).

To clear atone or code, simply type “0” and press ENTER.
CTCSYDCS decode and CTCSYDCS encode both default to “None” for all users.

CTCSS/DCS decode and CTCSS/DCS encode are both supported by block or range programming.
See “User Range” later in this section for details.
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CTCSS/DCS Drop

When acall has come into the Model 748, and the caller has selected a user to call, the Model 748
generates CTCSS or DCS (depending on the CTCSS/DCS encode) and sends out the selective
calling, and then theringing. If CTCSSDCSdrop is ON (yes), then the CTCSS or DCS encode will
be dropped when the radio user answers. If it is OFF (no), the encode will continue for the duration
of the call.

If the system has a fleet of radio usersthat are on the same tone, you will want the tone/code to drop
when the correct user answers, otherwise everyone elsein the fleet will have to listen to the call. If
the system has atone per user, leave the CTCSSYDCS drop OFF (no) so that the radio users will not
have to hear additional channel traffic.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for CTCSSYDCSdrop and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default setting for this command for all usersis OFF.

CTCSS/DCSdrop is supported by block or range programming. See “User Range” later in this
section for details.
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DCS Decode (polarity) - DCS Encode (polarity)

When DCS is transmitted or received, it may be inverted depending on the number of inverting
amplifiersin the receiver and in the transmitter. Inverting refers to switching the polarity of the 1's
and O's that make up the DCS pattern. For example 023 becomes 047 when inverted. To make sure
the Model 748 receives and encodes the correct DCS code from your mobiles, the Model 748 has the
ability to invert the signal it receives or transmits (change al the 1'sto O's, and change all of the O's
tol's).

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “3” and press ENTER,
the System Menu will be displayed. Select the item number for DCS decode or DCS encode and
press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

How to program it usng DTMF:

Using DTMF either over the air, or on the telephone line, enter the program mode using the program
access code (default is 12748).

Enter: 120# (beep beep)
Enter: [0=normal, 1 =inverted] # (beep beep beep beep beep)
Enter: 121#  (beep beep)
Enter: [0=normal, 1 =inverted] # (beep beep beep beep beep)

Exit program mode:

Enter: 99# (beep beep beep beep beep)

DCSencode polarity 120# 0/1# (where O = normal, 1 = inverted)
DCSdecode polarity 121# 0/1# (where 0 = normal, 1 = inverted)

The default setting is normal, or no DCSinversion.
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Dialout Mode

When placing a Mobile-to-Phone call, the Model 748 regenerates the tel egphone number using either
Touch-Tone (DTMF) or Pulse dialing. There are two speeds for Touch-Tone or DTMF. Pulse
dialing isat 10 pps (pulses per second) and two Break/Make ratios.

Choices for Dialout mode are: “DTMF 5dsp” (5 digits per second or 100mSec on/off timing),
“DTMF 10dps” (10 digits per second or 50mSec on/off timing), “Pulse 60/40” (10 pulses per second
at 60mSec break / 40mSec make), and “Pulse 67/33" (10 pulses per second at 67mSec break /
33mSec make).

In most installations in North America, DTMF will be the choice. If pulse dialing is used, “Pulse
60/40” will work in North America and other areas that have compatible equipment. “Pulse 67/33"
will work in areas that have CCITT compatible equipment (Europe, Australiaand Hong Kong)

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER.
The Interconnect Menu will be displayed. Type “2” and press ENTER to get the Telco System
Menu. Select the item number for Dialout mode and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default Dialout modeis“DTMF 5dps’.
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Disconnect ANI

Once a call has been established and is in the conversation mode, the Model 748 must have a way of
knowing when the mobile or radio wants to terminate the call. Thisis done by sendingaDTMF
string or code indicating “disconnect or terminate the call”.

Each Interconnect user has a Disconnect ANI that is separate and distinct from the Access ANI. It
works very similar to the Access ANI in that it is used to identify a specific user and is validated with
sub-audible tone/code. Disconnect ANIs are not checked for conflicts in the database like Access
ANIs. Thisis because since the Model 748 knows which user isinvolved in the call and how that
user isrequired to disconnect the call.

Disconnect ANIs can be random in length up to 10 digits, using any of the 16 DTMF tone pairs (0 to
9,AtoD,*,#). Singledigit ANIs have a minimum on time requirement of 500 msec for validation.
Multi-digit ANIs have no minimum timing requirements.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Disconnect ANI and press ENTER.
The current Disconnect ANI will be shown along with a message instructing you to enter a new
Disconnect ANI. Type in the new Disconnect ANI and press ENTER when finished.

The default Disconnect ANI is“#”. To clear auser's ANI, press the space bar followed by pressing
ENTER. Thiswill clear the current ANI and set it to “#”.

Application note:
Wild cards are supported in the Disconnect ANI as well as the Access ANI. All the same rules apply.
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Dispatch Override

When a phone caller attempts to make a call and the channel is busy, the Model 748 will send busy
tone to the caller or Voice prompt #7 until the channel clears or becomes quiet (three seconds of no
channel activity). Dispatch override, when enabled, no longer requires the three seconds of quiet
time on the channel to allow the call to proceed. A typical use of this function would be when distant
co-channel carrier disallows normal use of the Model 748. When enabled, Dispatch Override will
also override any repeater panel in operation (even local ones), in effect giving priority to the
incoming phone line.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type “2” and press ENTER to display the Telco System
menu. Select the item number for Dispatch override and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default setting for Dispatch overrideis“Disabled”.
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Display Statistics

The Display statistics command in the Diagnostic Menu displays data accumulated in monitoring the
Model 748. It provides data on the number or power losses, resets and any Users who have
checksum errors.

Power failsisthe number of times the power to the Model 748 has been cycled.

Resets is the number of times the Model 748 has reset without power being removed. This could be
caused by a brown out condition at the site.

When power isfirst applied to the Model 748, it will do a System and User database test on the
integrity of the data. If the System database fails, it will reset the System database. When the Model
748 checks the User database (Interconnect and Repeater Panel), it is checking the integrity of each
individual User. If aUser'sdatafailed, that User will be marked as “Bad” in the statistics. If more
than 20 Usersturn up bad, the Model 748 will reset the User database (Interconnect or Repeater
Panel). Any users that have been marked as bad will also be displayed under System statistics.

Bad users are also displayed when the Main Menu is displayed the first time in a programming
session.
How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is on the screen, type “5” and press ENTER,
the Diagnostic Menu will be displayed. Select the item number for Display statistics and press
ENTER. Current reset counts and date of last occurrence, “bad” Usersif any, unit serial number and
hour meter will be displayed. Any key will return to the Diagnostic Menu.

Application note:

The number of power failures and when the last occurrence was can be very useful information. If
you suspect marginal power at the site, reset counts can help diagnose or confirm a potential
problem.
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DTMF On Time - DTMF Off Time

These two commands control the duty-cycle of the DTMF tones during selective calling. Both
Selcall formats DTMF and DTMF-t use this timing when sending tones.

The DTMF on time sets the duration on the tone in ten millisecond increments. The DTMF off time
sets the duration between the tones in ten millisecond increments. By varying the two times, you can
customize the duty-cycle for the decoders used on the system. If the decoder can see avalid tone
after 40 milliseconds, you could set the on time for 50 milliseconds. If the decoder can seeavalid
break in 20 milliseconds, you could set the off time for 30 milliseconds. The net result is 80
milliseconds per digit instead of 100 milliseconds per digit (50% duty-cycle).

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “1” and press ENTER, the Maobile System Menu will
be displayed. Select the item number for DTMF on time or DTMF off time and press ENTER.

The current timing value will be shown along with a message showing the range of data that can be
entered. Enter the new value and press ENTER.

The default setting for both DTMF on time and DTMF off timeis five (50 milliseconds).

Note that this only affects DTMF selective calling on the channel. It does not affect or change
DTMF regenerated into the phone lines.
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DTMF-t Collect Time

This command is used to set the duration of the Collect tone or digit for the DTMF-t Selcall format.
Thisisthetone or digit transmitted at the start of a page to “alert” the decodersin the mobile that a
pageis coming. The duration can be set in 100 millisecond increments from 100 milliseconds to
5000 milliseconds (5 seconds).

Thistone or digit isthefirst tone or digit in auser's Selcall capcode. If aDTMF “D” is being used as
the Collect tone or digit, and the address for amobile is 1234, you would enter D1234 as the user's
Selcall capcode.

See“DTMF-t Signaling” in Section 7.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System menu will
be displayed. Select the item number for DTMF-t Reset time and press ENTER. The current timing
will be shown along with a message showing the range of data that can be entered. Enter the new
timing value and press ENTER to accept.

The default setting for DTMF-t Collect time is 2000 milliseconds (20).
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DTMF-t Reset Time

This command is used to set the duration of the Reset tone or digit for the DTMF-t Selcall format.
Thisisthetone or digit transmitted at the end of a transmission to “reset” the mobile's decoders. The
reset tone or digit is also sent as the first tone or digit on a phone to mobile call. The duration can be
set in 100 millisecond increments from 100 milliseconds to 5000 milliseconds (5 seconds).

Thistone or digit is defined on a system wide basis using the DTMF-t Reset digit command.
See“DTMF-t Signaling” in Section 7.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System menu will
be displayed. Select the item number for DTMF-t Reset time and press ENTER. The current timing
will be shown along with a message showing the range of data that can be entered. Enter the new
timing value and press ENTER to accept.

The default setting for DTMF-t Reset time is 1000 milliseconds (10).
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DTMF-t Reset Digit

This command is used to set the Reset tone or digit for the DTMF-t Selcall format. Thisisthe tone
or digit transmitted at the end of atransmission to “reset” the mobile's decoders. The reset tone or
digit isaso sent asthe first tone or digit on a phone to mobile call.

The duration for thistone or digit is defined using the DTMF-t Reset time command.
See “DTMF-t Signaling” in Section 7.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System menu will
be displayed. Select the item number for DTMF-t Reset digit and press ENTER. The current digit
will be shown. Enter the new digit and press ENTER to accept. Valid range of digitsfor this
command is any of the 16 DTMF tone pairs (0to 9, Ato D, *, #).

The default setting for DTMF-t Reset digitis“A”.
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DTMF Interdigit Time
There are three instances where the DTMF interdigit time has an effect:

1) When amobileisdialing atelephone number.
2) When either amobile or atelephone caller is overdialing a User number or ANI to call amobile.
3) During a hookflash initiated regenerate period.

The reason for the DTMF interdigit timeisto leave a path for the Model 748 to take in the event the
user quits entering digits during telephone dialing or during ANI or user number overdial.

Each time anew digit is pressed, the DTMF timeout timer is reset. The DTMF timeout timer sets the
minimum speed that the digits must be entered. It is not the time to enter all of the digits, just the
maximum amount of time between digits that is allowed without the call being terminated.

To help keep the DTMF interdigit time as short as practical, the time allowed for the first digit is
twice thisvalue. Most people have atendency to delay that first digit relative to the remaining digits
in the sequence. This can be due to searching for aphysical item with the number onit, to just a
momentary |apse of memory as to which number to dial.

Example:

The default value is 4 seconds, the time allowed for the first digit would be 8 seconds, then 4
seconds for every following digit.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect menu will be displayed. Type“1” and press ENTER, the Mobile System Menu will
be displayed. Select the correct item for DTMF interdigit time and press ENTER. The current DTMF
interdigit time will appear along with a message instructing you to enter the new value and the range
of values you may enter. Enter the new time and press ENTER when you have finished.

The default for the DTMF timeout is 4 seconds and may be programmed anywhere from 2 to 10
seconds.
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Enabled

The Enabled command is used to turn users on and off. Regardless of how the user has been
programmed, access will be totally denied to the interconnect until the user has been Enabled.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User menu will be displayed
using the currently selected user's data. Select the User number you wish to program (see “User
Range” later in this section). Select the item number for Enabled and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

Enabled is supported by block or range programming. See “User Range” later in this section for
details.
How to program it usng DTMF:

Using DTMF either over the air, on the telephone line, or through the local telephone port, enter the
program mode using the program access code (default is 12748).

Enter: 101# (beep beep)
Enter: [uuu = user number] # (beep beep)
Enter: [0=disable, 1 =enable] # (beep beep beep beep beep)

Exit programming mode:

Enter: 99# (beep beep beep beep beep)

The default setting for Enabled is“No” or disabled for all users except User #1, who defaults to
“Yes’ or enabled.

Application Note:

Customers that have delinquent accounts can be disabled using this command and enabled later. By
doing this, you don't have to reprogram the user's parameters, you simply re-enable the user when
the account is settled.
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Equipment Type

Because of the Model 748's flexibility, many types of equipment can be used on the same system.
Equipment type sets the characteristics of the user (radio) on the channel. It determines how call
setup is performed and whether or not the user (radio) can originate calls. The four modes or types of

equipment are described in
Table 9. User Equipment Types

Equipment | Description

Type

Mobile A “Mobile” is a radio that can receive and originate calls. This is the default
Equipment type. It can make full use of selective calling formats and ringout
styles. A “Mobile” must be capable of answering a call based on Answer type to
receive calls. It must also be capable of generating DTMF to originate a call.

Talkback “Talkback” is a radio that can also receive and originate calls like a “Mobile” but

has two differences when receiving calls. 1) If selective calling is used, no ringouts
are generated on the channel. If selective calling is not used, a single ringout is
transmitted instead. 2) During the Mobile answer time, the caller can “voice hail”
the radio on the channel. This is works like a “Tone/Voice” pager but the radio can
answer back if they choose.

Tone/Pager This is a pager that beeps when the correct sequence of tones are sent to it. It
does not have the ability to transmit, or to receive audio. When the Model 748 is
called, the caller enters the user number or ANI and hears simulated beeper tones
indicating to the caller that the page has been sent. Tone-only pagers cannot
originate calls.

Tone/Voice This is a pager that beeps when the correct sequence of tones are received and
unsquelches to allow a voice message to be received. It does not have the ability
to transmit. When the Model 748 is called, the caller enters the user number or
ANI and hears a single beep indicating that he can speak his voice message.
When the talk time expires, or the caller quits talking, double beeps are sent to the
caller indicating that his time is up, and the Model 748 hangs up. “Tone/Voice”
pagers cannot originate calls.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Equipment type and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).
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The default setting for Equipment typeis“Mobile’ for all users.

Equipment type is supported by block or range programming. See “User Range” later in this section
for details.

Application note:

For the Equipment type “Talkback” or “Tone/VVoice”, it is presumed that a selective calling format
will be used to alert or unsquelch areceiver. If oneis not used, a single ringout will be transmitted
on the channel instead. Thisworks well in applications where just an open audio path from the
phone caller is desired.
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Emergency Prefix

In many areas, emergency services like the Fire department or Police department can be reached
directly with a special three-digit prefix like “999”. The Model 748 supports this by allowing the
prefix to be programmed for the proper three-digit number based on whereit isinstalled. It can even
be disabled by ssimply clearing this prefix (setting it to no prefix).

When amobile dials the Emergency prefix, the Model 748 does a couple of things different for that
call. First, it drops out of regeneration and into the conversation mode after the three-digit prefix has
been dialed. Second, it disables both the call limit and mobile activity timers. Thisisto ensure that
information is not lost or the call is cut short pre-maturely.

The Emergency prefix is available to all users on the system who can manually dial telephone
numbers and is not toll restricted.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“2” and press ENTER, the Telco System menu will
be displayed. Select the item number for Emergency prefix and press ENTER. The current
Emergency prefix will be displayed along with a prompt instructing you to enter a new value. Enter
in anew three-digit prefix and press ENTER when you have finished. To clear the Emergency prefix
just enter a“ “ (press the space bar) for the first character and press ENTER.

Application note:

To disable the Emergency prefix, set the prefix to an empty string. Just press the space bar for the
first character like any other string variable. This clears the Emergency prefix and disablesit.
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Fast ANI Access

To help thwart hackers from gaining access to a system, the Model 748 can require that all multi-
digit ANIs meet aminimum average digit speed of 5 digits per second. This requires that the mobiles
be equipped with ANI microphones like the ZM X or have the ability to transmit an ANI at greater
than 5 digits per second average speed.

When enabled, all multi-digit ANIs (Access and Disconnect) from the radio side will be required to
meet the timing requirements.
How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System menu will
be displayed. Select the item number for Fast ANI access and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

How to program it usng DTMF:

Using DTMF either over the air, on the telephone line, or through the local telephone port, enter the
program mode using the program access code (default is 127438).

Enter: 125# (beep beep)
Enter: [0=disable, 1 =enable] # (beep beep beep beep beep)

Exit programming mode:
Enter: 99# (beep beep beep beep beep)
The default setting for Fast ANI accessis“Disabled”.
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Hookflash Mode

The Model 748 can support the mobile in performing a hookflash on the current line once in the
conversation mode. One of the more typical installations where hookflash is used is on PBX
installations. Thisis enabled on a per user basis. On PSTN calls auser's Toll restrict type must be set
to “None” for access to hookflash to work. On PBX calls, auser's Toll restrict type can be set to
anything except “AutoD” for access to hookflash to work. It isinitiated by the mobile sending a
DTMF “*0” while in conversation mode. The Model 748 then does a “flash”, or “breaks’ the loop
current for 90 milliseconds. What happens next is based on whether the call isinternal PBX call or a
PSTN call.

On PSTN calls, the Model 748 temporarily enables DTMF regeneration. While in the temporary
regenerate mode, all digits decoded from the mobile will be regenerated to the phone (0to 9, A to D,
#). Once a hookflash has been performed, the mobile has two times the programmed DTMF
interdigit timein which to dia thefirst digit. Thisis used to control staying in the regenerate mode.
After thefirst digit has been dialed, the specified DTMF interdigit timeis used. Allowing the
interdigit time to expire or sending aDTMF “*” will turn off the regeneration at any time. If
disconnect on second dia tone is enabled (the default condition), the Model 748 will ignore dial tone
from the telco lineimmediately after a hookflash.

Oninternal PBX calls, only a hookflash is performed and the Model 748 returns immediately to the
conversation mode. Since all DTMF is passed thought from the mobile, there is no need to stay in
the regenerate mode.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Hookflash mode and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for Hookflash mode is “ Disabled” for all users. Hookflash mode is supported by
block or range programming. See “User Range” later in this section for details.
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ID Call Sign - ID Interval - ID Speed

TheID call signisthe station ID for asingle license station. The ID call sign will be transmitted, in
Morse code, at the end of a call when the ID interval has expired. For example, if theinterval is set
to 15 minutes (default), once the ID has been sent, it won't be sent again for another 15 minutes,
regardless of the number of calls made during the 15 minute interval. Once the 15 minute interval
has expired, the ID will be sent at the end of the next call. To send the ID at the end of every call, set
the ID interval to O.

The ID speed, the rate in words per minute that Morse code is transmitted by the Model 748, is
programmable from 10 to 25 wpm, the default is 20 wpm.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem. Once connected to the Model 748 and
the Main menu is on the screen, type “3” and press ENTER, the System menu will be displayed.

ID CALL SIGN:

Select the item number for ID call sign and press ENTER. The current ID call sign will be displayed
along with a prompt instructing you to enter anew value. The range of valuesfor ID call signis0Oto
9, AtoZ, upto 9 charactersin length. To clear the ID call sign just enter a* “ (press the space bar)
for the first character and press ENTER.

ID INTERVAL:

Select the menu item for ID interval and press ENTER. The current ID interval will appear along
with a message instructing you to enter the new value and the range of values you may enter. Enter
the new time and press ENTER when you have finished.

ID SPEED:

Select the menu item for 1D speed and press ENTER. The current 1D speed will appear along with a
message instructing you to enter the new value and the range of values you may enter. Enter the new
value and press ENTER when you have finished.

The default for ID call signisnone. No ID is programmed.
The default for ID interval is 15 minutes, with arange of O - 60 minutes.
The default for ID speed is 20 wpm, with arange of 10 to 20 words per minute.

Application note:
If aVoice D has been programmed (voice prompt #8), the Voice ID will override the ID call sign.

To havethe ID call sign sent at regular intervals regardless of channel activity, enable Periodic ID.
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Interconnect Hog Mode - Interconnect Hog Time

The Interconnect hog mode feature allows the system operator to provide equal opportunity access to
the interconnect. Its primary function is to prevent users from making back to back interconnect
calls. It does this by saving the user number for each valid mobile access. Each user is alowed one
shot at the Model 748. Once in the “Last User” dot, they must wait the duration of the Interconnect
hog time to gain access again. The only other way is for another user to gain access to the Model
748, thereby putting that user in the “Last User” dot.

The Interconnect hog time is the amount of time that a user is prevented access to the Model 748. It
can be programmed in 1 second increments ranging from 10 to 250 seconds.

Thisisaper user function. Once enabled, it affects only users with this function enabled.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

INTERCONNECT HOG MODE:

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect menu will be displayed. Type“3” and press ENTER, the User Menu will be
displayed. The Interconnect hog mode is supported by block or range programming. See User Range
for details, later in this section.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

INTERCONNECT HOG TIME:

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect menu will be displayed. Type“1” and press ENTER, the Mobile System Menu will
be displayed. Select the menu item for Interconnect hog time and press ENTER. The current
Interconnect hog time will appear along with a message instructing you to enter the new value and
the range of values you may enter. Enter the new time and press ENTER when you have finished.

The default setting for Interconnect hog mode is “Disabled”.

The default setting for Interconnect hog time is 60 seconds.
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Interconnect Privacy

When the Model 748 is connected to arepeater, it can provide the users with added privacy. Since
the repeater is capable of full duplex conversation, you have the following options; repeating the
mobile's audio, running full duplex (repeating both the mobile's audio and the telephone audio at the
same time), or sending out a blocking tone in place of the mobil€'s audio. The blocking tone
provides privacy since listeners on the channel will hear only half of the conversation (the telephone
caler).

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Interconnect privacy and press
ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting is “Half Duplex” or to repeat the mobile's audio, for all users.

Interconnect privacy is supported by block or range programming. See “User Range” later in this
section for details.

025-9368H 133



Feature Set Reference [ZETF'ON]®

Interconnect - Allowed Days / Restricted Days

Interconnect - Start Time / Stop Time

The Model 748 Selcall and Roamer versions include a feature called Scheduled Telco Access. It uses
itsinternal real time clock to restrict, or limit, access to the interconnect based on time of day and
day of week. If you limit interconnect access to normal business hours (8-to-5, Monday through
Friday), you can prevent access to the interconnect on a per user (radio) basis outside of those hours.
This can be a useful feature for a private, in-house installation where control of radio accessisa
concern. This feature can also be useful in a system where dispatch and interconnect are mixed. Y ou
can disable interconnect during peak dispatch traffic (giving priority to dispatch) and still be able to
offer interconnect during the off peak hours. This alows a premium to be charged for unrestricted
interconnect access.

Interconnect start time and Interconnect stop time define what hours of the day the interconnect may
be used. Interconnect accessisvalid for all users anytime after the start time but before the stop time.
If we set start time = 8:00 (8:00 AM) and stop time = 17:00 (5:00 PM), the default setting, then
interconnect function is allowed from 8:00 AM to 5:00 PM. So during business hours, the
interconnect function is allowed.

Interconnect allowed days and Inter connect restricted days are both the same command. It sets
which days of the week to use the start and stop times for interconnect access. If aday is alowed,
the Model 748 will only allow interconnect access between the start and stop times. If the day is
restricted, the Model 748 will not allow interconnect access at any time. The Model 748 defaultsto
Saturday and Sunday being restricted and Monday through Friday being allowed. This means that
the Model 748 will only pay attention to the start and stop times on Monday through Friday, and will
restrict interconnect access 24 hours a day on Saturday and Sunday.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is displayed, type “1” and press ENTER, the
Interconnect Menu will be displayed, Type“2” and press ENTER, the Telco System menu will be
displayed. The system wide settings for the Scheduled Telco Access feature are defined in this
menul.

TIMEOFDAY:

Select the item number for Interconnect start time or Interconnect stop time and press ENTER. The
current time will be will appear along with a message instructing you to enter the new value and the
range of values you may enter. Enter the new time and press ENTER when you have finished.

Timeisentered in 24 hour format. A colon or other non-numeric character is considered a separator
between hours and minutes.

DAYS OF THE WEEK:

Select the item number for Interconnect allowed days or Interconnect restricted days and press
ENTER. You will be prompted for each day of the week, beginning with Sunday with its current
status (“Allowed” or “Restricted”). Press the space bar to change and ENTER to accept. Each time
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ENTER is pressed, the next day and its current status will appear. Thiswill continue through all
seven days of the week. When completed both Interconnected allowed days and Inter connected
restricted days will be updated on screen.

Day of the week abbreviations used:
U Sunday
M Monday
T Tuesday
W Wednesday
H Thursday
F Friday
S Saturday
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Keyup Delay

The Selcall and Roamer versions of the Model 748 provide the capability to selectively call afield
unit using an analog tone signaling format. Keyup delay is the amount of time the Model 748 waits
between keying the transmitter and sending the selective calling tones.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect menu will be displayed. Type“1” and press ENTER, the Mobile System Menu will
be displayed. Select the menu item for Keyup delay and press ENTER. The current Keyup delay will
appear along with a message instructing you to enter the new value and the range of values you may
enter. Enter the new time and press ENTER when you have finished.

The default setting for Keyup delay is 500 milliseconds.

List Airtime Records

For system evaluation or billing, you may list the airtime records for al users that have greater than
1 minute of airtime. The Model 748 will display alist in numerical order (by user number) showing
the user and the airtime record indicating “ Accumulate’, “Pre-pay” or the number of pages. The
airtime records for Interconnect and Repeater panel user databases are separate and distinct. When
you select this command you will be asked which records you wish to list.

The Model 748 supports XON/XOFF protocol. If during listing of data you wish to pause, CTRL-S
will stop the listing and CTRL-Q will restart the listing. Be aware that CTRL-S will only pause the
listing for 20 seconds. Y ou may also terminate the listing at any time with CTRL-C (a CTRL-
command is holding down the CTRL key and pressing the second key).

If you are using communications software that supports the XMODEM data transfer protocol, you
can download the users airtime records into an ASCII file. See “ Device Configuration and Billing
Data’ in Section 4.

If you are using communications software that supports a“Log file”, you can “capture to disk” the
list that the Model 748 sends you. Simply turn on the “Log file” before executing this command.
When the list is complete, turn off or close the “Log file”. Once you have done this, you may print
thelist or view it with atext editor.

How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “4” and press ENTER,
and the Accounting Menu will appear. Then type “1” and press ENTER to bring up the Detailed List
menu Enter the item number for List airtime records and press ENTER. Y ou will then be prompted
to select either “ Interconnect” or “Repeater Panel” records to list. Press the space bar to change and
ENTER to accept. The Model 748 will then scan the database looking for airtime records of greater
than 1 minute and print them as it finds them.
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List Call Detail Records (SMDR)

The Model 748 can list the Call detail records that is currently stored internally. This can be useful to
evaluate recent activity on the system without having to download the records. The records are listed
ina“firstin first out” sequential order. The first call since the last time the Call detail buffer was
cleared, islisted first and the most recent call islisted last.

The Model 748 supports XON/XOFF protocol. If during listing of data you wish to pause, CTRL-S
will stop the listing and CTRL-Q will restart the listing. Be aware that CTRL-S will only pause the
listing for 20 seconds. Y ou may also terminate the listing at any time with CTRL-C (aCTRL-
command is holding down the CTRL key and pressing the second key).

If you are using communications software that supports the XMODEM data transfer protocol, you
can download the users airtime records into an ASCII file. See “ Device Configuration and Billing
Data’ in Section 4. If you are using communications software that supportsa“Log file”, you can
“captureto disk” the list that the Model 748 sends you. Simply turn on the “Log file” before
executing this command. When the list is complete, turn off or close the “Log file”. Once you have
done this, you may print the list or view it with atext editor.

How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “4” and press ENTER
and Accounting Menu will be displayed. Then type “1” and press ENTER to bring up the Detailed
List menu. Enter the item number for List Call detail records and press ENTER. The Model 748 will
start listing all the internally stored Call detail records.
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List Users

This command is found in the User Menu (both Interconnect and Repeater Panel) and will display or
list important data for each user specified. User range sets the starting and stopping user number that
will be displayed by the List user command.

Note that when you first enter the User Menu on aModel 748, User rangeis set to start at 1 and end
at 1 (“User range: 17). Using the List users command will only display one user until the User range
is changed.

The Model 748 supports XON/XOFF protocol. If during listing of data you wish to pause, CTRL-S
will stop the listing and CTRL-Q will restart the listing. Be aware that CTRL-S will only pause the
listing for 20 seconds. Y ou may also terminate the listing at any time with CTRL-C (a CTRL-
command is holding down the CTRL key and pressing the second key).

If you are using communications software that supports a“Log file”, you can “capture to disk” the
list that the Model 748 sends you. Simply turn on the “Log file” before executing this command.
When the list is complete, turn off or close the “Log file”. Once you have done this, you may print
the list or view it with atext editor.

How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the item number for User range and set the
starting and stopping user numbers you wish to list.

Next, select the item number for List users (in user range) and press ENTER. The Model 748 will
start listing the user data beginning with the first (lowest) user number specified in User range
through the last (highest) user number specified in User range.

See also “User Range” later in this section.

For adetailed listing of user information, go to the “Detailed Listing Menu”, item one in the
Accounting menu. See the description of the “Detailed Listing Menu” in Section 4.
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Log Errors in Call Detail Records

When the Call Detail Option (950-9587) has been installed, the Model 748 will log or record SMDR
(Station Message Detail Record) information on interconnect calls. This record includes time/date of
call, duration, user number and ANI against whom the call is billed, telephone number dialed and
call completion status. The Model 748 will also log errors such as invalid user number overdialed or
toll restriction invoked on telephone number dialed.

The Call Detail Option has the ability to store internally up to 4000 SMDR records for later
download or retrieval. Once the storage capacity has been reached, additional records are no longer
stored internally. To help maximize the value of datathat is stored internally, the Model 748 alows
you to control or filter out which records are stored. All cals are always logged out the local RS-232
portinrea time.

Log errorsin Call detail records lets you turn on or off the storage of errors such asinvalid user
number overdialed or toll restriction invoked. All calls are aways logged out the local RS-232 serial
port.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “4” and press ENTER,
the Accounting Menu will be displayed. Select theitem number for Log errorsin Call detail records
and pressENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default setting isthat “log errors’ is disabled.
See also “Call Detail Logging” earlier in this section.
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Loop Disconnect Time

When the Model 748 has seized or gone off-hook on a phone line, it has completed a series circuit
with the local central office or PBX. Loop current is present and can be detected by the Model 748.
Loop disconnect time is the amount of time that it will allow for “loss of loop current” before
disconnecting the call. This can be used to support “called party disconnect” where a momentary
break in loop current is provided when the distant party hangs up. The range for this command is 10
to 254 milliseconds.

It can also be disabled by setting it to 255.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect menu will be displayed. Type “2” and press ENTER, the Telco System Menu will
be displayed. Select the menu item for Loop disconnect time and press ENTER. The current Loop
disconnect time will appear along with a message instructing you to enter the new value and the
range of values you may enter. Enter the new time and press ENTER when you have finished.

How to program it usng DTMF:

Using DTMF either over the air, or on the telephone line, enter the program mode using the program
access code (default is 12748).

Enter: 209# (beep beep)
Enter: [10-255] # (beep beep beep beep beep)

Exit programming mode:

Enter: 994 (beep beep beep beep beep)
The default setting for Loop disconnect time is 255 or disabled.
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Maximum Regenerated Digits - Minimum Regenerated Digits

These two parameters are part of the International or “Custom” Toll restrict plan. They are used to
set the minimum and maximum length of a valid phone number. They are only in effect when Tall
restrict plan is set to “Custom”.

Please see “Enhanced Toll Restriction” in Section 3.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect menu will be displayed. Type“2” and press ENTER, the Telco System Menu will
be displayed. Select the menu item for Maximum regenerated digits or Minimum regenerated digits
and press ENTER. The current setting will appear along with a message instructing you to enter the
new value and the range of values you may enter. Enter the new value and press ENTER when you
have finished.

How to program it usng DTMF:

Using DTMF either over the air, or on the telephone line, enter the program mode using the program
access code (default is 12748).

Minimum regenerated digits

Enter: 146# (beep beep)

Enter: [2to 7] # (beep beep beep beep beep)
Maximum regenerated digits

Enter: 147# (beep beep)

Enter: [7to 30] # (beep beep beep beep beep)

Exit programming mode:

Enter: 99# (beep beep beep beep beep)
The default setting for Maximum regenerated digitsis 15.
The default setting for Minimum regenerated digitsis 4.

025-9368H 141



(ZETRON),

Feature Set Reference

Minimum Call Duration

When the Call Detail Option (950-9587) has been installed, the Model 748 will log and/or record
SMDR (Station Message Detail Record) information on interconnect calls. This record includes
time/date of call, duration, user number and ANI against whom the call is billed, telephone number
dialed, and call completion status. The Model 748 will also log errors such asinvalid user number
overdialed or toll restriction invoked on atelephone number dialed.

The Call Detail Option has the ability to internally store up to 4000 SMDR records for later
download or retrieval. Once the storage capacity has been reached, additional records are no longer
stored internally. To help maximize the value of the data that is stored internally, the Model 748
allows you to control or filter out which records are stored. All cals are logged out the local RS-232
portinrea time.

Minimum call duration sets the minimum duration of a call before it will be added to the internal
storage. Use of thisfilter is selectable on aper ANI basis by setting Call detail logging to “Time” for
any given ANI. If Minimum call duration is set to 60 seconds, all calls of 60 seconds and longer,
whose ANI is configureto log calls based on “ Time”, will be added to the internal SMDR storage.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “3” and press ENTER,
the Accounting Menu will be displayed. Select the item number for Minimum call duration and press
ENTER. The current setting will appear along with a message instructing you to enter the new value
and the range of values you may enter. Enter a new value and press ENTER when you have finished.

The default setting for Minimum call duration is 60 seconds.
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Mobile Activity Time

During an interconnect call (mobile-to-phone, mobile-to-mobile), the mobile side must be in control
of the interconnect at all times (the mobile must be able to terminate the cal). In order to insure that
the mobileisin control of the interconnect, the Mobile activity timer guards against the mobile
getting out of range or for any other reason is unable to disconnect the call. A timer isinitialized
every time the mobile keys up and the Model 748 sees carrier plus any required sub-audible decode.
If thistimer is alowed to time out, the call is disconnected. The Mobile activity timer is the time or
value that initializes this timer.

Single warning beeps are sent every 3 seconds starting 12 seconds before the Mobile activity timer
expires to warn the mobile that the call is about to be terminated. The mobile ssmply needsto key up
to reset the timer, thus keeping the conversation alive. When the timer expires, 5 short beeps are sent
to the telephone user and to the mobile user indicating that the call is over.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System Menu will
be displayed. Select the item number for Mobile activity timer and press ENTER. The current Mobile
activity timer will appear along with a message instructing you to enter the new value and the range
of values you may enter. Enter the new time and press ENTER when you have finished.

The default for Mobile activity timer is 30 seconds. Itsrangeis from 15 seconds to 150 seconds.

The Mobile activity timer can also be “Enabled” or “Disabled” on a per user basisin the Interconnect
User menu.
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Mobile Answer Time

When a Mobile-to-mobile or Telephone-to-mobile cal is placed, the Mobile answer time determines
how long the called mobile has to answer the call. Regardless of what the number of Ringouts sent to
mobile is set to, the Mobile answer time determines the maximum time allowed beforeitis
terminated as“No Answer”. So, if Ringouts sent to mobile is set to alarge value, and the Mobile
answer timeis set to a short value, not al of the rings will be sent to the mobile.

Each ring on the channel takes about 6 seconds; 2 seconds of ring, and 4 seconds of silence, so 6
rings takes about 36 seconds. If you look at the defaults for the ringouts and answer time, you will
notice that the number of ringouts = 6 which is 36 seconds of ringing, but the mobile answer time
default is set to only 30 seconds. This means that only about 5 rings (30 seconds) go out to the
mobile before the call isterminated. In this case, by setting the number of ringouts to something
greater than the mobile answer time, you are assured that ringing occurs until the mobile answers or
until the timer expires. Separate control over these two functions may seem alittle confusing but it
provides flexibility. For example, with separate controls, you can make the Model 748 ring on the
channel one time and wait 60 seconds for a mobile to answer. Y ou do this by setting Ringouts sent to
mobile to 1, and the Mobile answer time to 60 seconds. Note that the transmitter will remain keyed
during the answer time to keep the channel busy until the mobile answers the call. If the mobile does
not answer, 5 short beeps will be sent to the telephone caller indicating that the call is being
terminated, and the Model 748 will hang up. If the mobile doesn't answer the call, the Call detall
record will contain a note indicating that there was no answer.

Application Note: When calling amobile, if the channel is busy, busy tone or Voice prompt #7 will
be sent to the telephone indicating to the caller that the channel isin use. If the caller stays on the
line, ringing will commence as soon as the channel isfree. The Model 748 will allow the caller to
stay on the line for the Mobile answer time before hanging up.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System Menu will
be displayed. Select the item number for Mobile answer time and press ENTER. The current Mobile
answer time will appear along with a message instructing you to enter the new value and the range of
values you may enter. Enter the new time and press ENTER when you have finished.

Mobile answer time defaults to 30 seconds and may be programmed anywhere from 1 second to 60
seconds.
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Mobile Ringout

There are four different styles of ringing tones that may be sent to the mobile when a call is made.
There are two warble type ringouts, “High warble” and “Low warble”. The “High warble” sounds
like an electronic telephone ring. The “Low warble” has the same cadence, but lower in pitch or
tone. It sounds more like aregular telephone ringing. The two other type of ringouts are “Ding
dong” and “Singer”. The “Ding dong” is a High tone followed by a low tone similar to a door bell.
The“Singer” isatwo higher tones that have alower “beat” frequency to give awarble quality to it.

The ability to send different ringing types can be useful in many applications. One possibility is the
supervisor or service personnel who monitors the channel. A unique ringout style would aert him
that the a call was intended for him. Another possibility is multiple usersin a user group. Each could
have a different ringout, but everyone on the same sub-audible tone. Each user in the group would
know who the call wasintended for and could even answer for them if desired.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Mobile ringout and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default setting for all usersis“High warble” ringout style.

Mobile ringout is supported by block or range programming. See “User Range” later in this section
for details.
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Mobile-to-Mobile

Mobile-to-mobileis the ability to call another mobile through the interconnect using selective
calling. Thisis one of the mobile originate privileges supported in the Model 748. When a user
(radio) signs on, he will hear the Overdial prompt tone or Voice prompt #5 from the Model 748. At
this point the call proceeds just like a phone-to-mobile call, the mobile must overdial a User number
or ANI indicating who the called party is.

The Model 748 will selectively call and ring out on the channel. When the proper mobile answer is
received, the Model 748 alows repeat operation while performing any required cross encoding of
sub-audible. The Call limit timer and Mobile activity timer are active and can terminate the call.
Either user may terminate the call with his Disconnect ANI code.

If the originating mobile has more than one privilege enabled, a steering digit will be required. After
sending his Access ANI the Model 748 will key up and send the Steering digit prompt tone. The
mobile then sends a“7”, the steering digit for mobile to mobile calls.

See “Mobile-to-Mobile” in Section 3 for a detailed description of mobile-to-mobile operation.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Mobile-to-mobile and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default for all usersis“Disabled” for Mobile-to-mobile privileges.

Mobile-to-mobileis supported by block or range programming. See “User Range” later in this
section for details.

Application note:

If no steering digit is desired, all other privileges (Mobile-to-phone and ANI mobile-repeat) must be
disabled. This makes Mobile-to-mobile the only calls that can be made.
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Mobile-to-Phone

Mobile-to-phone is the ability for a mobile to place an outbound telephone call. Thisis one of the
mobile originate privileges supported in the Model 748. The mobile keys his radio and enters his
Access ANI code followed by a steering digit if required. The phone line is taken off hook and audio
isallowed to pass from the phone line to the mobile.

The mobile then dials a phone number and it is regenerated into the phone line. At the completion of
dialing, mobile-to-phone audio is enabled. The Call limit timer and Mobile activity timer are active
and can terminate the call. The mobile may terminate the call with his Disconnect ANI code.

If the originating mobile has more than one privilege enabled, a steering digit will be required. After
sending his Access ANI the Model 748 will key up and send the Steering digit prompt tone. The
mobile then sendsa“*” or “9” asthe steering digit for mobile to phone calls.

See “Mobile-to-Telephone” in Section 3 for a detailed description of mobile-to-phone operation.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Mobile-to-phone and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default for all usersis“Enabled” for Mobile-to-phone privileges.

Mobile-to-phone is supported by block or range programming. See “User Range” later in this section
for details.
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Overdial

To place acal to auser (radio) requires some way of identifying that user (radio). The process of
entering the number or ID of auser (radio) is called “Overdia”.

There are two waysto tell the Model 748 which user (radio) you want to cal; The default is“User
# . Thisisthe place holder or slot in the user database that a user occupies. The second method is
“ANI" or Access ANI of auser. Use of “ANI” isnot practical when using Short sign-on asthe ANI is
no longer assured to be unique.

The Phone-to-Mobile and Mobile-to-Mobile calls can each use a different method for calling users.
The Overdial mode commands allow you to set it for each.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

LINE:

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type “2” and press ENTER and the Telco System menu
will be displayed. Select the item number for Overdial on the Line and press ENTER.

MOBILE TO MOBILE:

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System menu will
be displayed. Select the item number for Mobile to mobile overdial and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for all overdial modesis“User #’.
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Overdial Prompt

To single out auser or radio in amulti-user interconnect requires overdial of a number to select a
user to call. The Model 748 provides a prompt tone to the caller (phone or radio) indicating “ please
overdial now”. This prompt tone can be either an 925 Hz tone (default) or dialtone. To keep
operation consistent, the overdial prompt tone is the same for both phone originated (phone-to-
mobile) callers and mobile originated (mobile-to-mobile) callers.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“2” and press ENTER, the Telco System menu will
be displayed. Select the item number for Overdial prompt press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

How to program it using DTMF:

Using DTMF either over the air, or on the telephone line, enter the program mode using the program
access code (default is 12748).

Enter: 141# (beep beep)
Enter: [0 =beep, 1 =dialtone] # (beep beep beep beep beep)

Exit programming mode:
Enter: 994 (beep beep beep beep beep)
The default setting for Overdial prompt isan 925 Hz “Beep tone”.

Application note:

The Overdial prompt istypically set to be the inverse or opposite of the Steering digit prompt. This
isto give adistinction in the prompt tones for a Mobile-to-Mobile caller.
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Page Forward User

Each user (radio) has the ability to have his mobile calls forwarded to another user (radio) if he does
not answer acall or page. If the mobile does not answer (Mobile answer time expires), the Model
748 can try calling a second mobile before terminating the call. If the call to the Page forward user

is not answered either, the Model 748 will terminate the call. The Call detail record for acall that has
been forwarded, will show twice. The first Call detail record would show that the original user did
not answer the call but was Page forwarded. The second Call detail record would show that a call

has taken place. Thiswould give the system operator the ability to charge a premium for this type of
extra service, by being able to separate out when a Page forward call has taken place.

An example of how to use this feature is the contractor who has his mobile in his truck. When not in
his truck he wants to be able to answer his calls. He has a handheld radio when away from his truck.
His mobile radio is page forwarded to his handheld radio. If he does not answer the call in histruck,
he will be called on the handheld and be able to answer the call.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section).

Select the item number for Page forward user and press ENTER. The current setting for Page
forward user will appear along with a message instructing you to enter the new value and the range
of values you may enter. Enter the new Page forward user and press ENTER when you have
finished.

To disable this feature, smply enter a0 for user number.
The default setting for all usersis 0 or None.

Page forward user is supported by range or block programming. See “User Range” later in the
section for details.
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Pager Talk Time

When making acall to a“Tone/Voice” pager, the Model 748 will send the paging tones over the
channel to unsguelch the pager. The Model 748 will send a single beep or Voice prompt #6 to the
telephone caller indicating that he may begin speaking. Telephone audio is then passed to the
transmitter. The caller may talk up to the Pager talk time, after which the Model 748 will send dual
beeps to the caller and terminate the call. During the Pager talk timeif the VOX indication drops for
3 seconds, it is assumed that the caller isfinished talking and the call isterminated. Thisfunctionis
only applicable when calling a“Tone/VVoice”’ pager, so it has no function when calling any other
type of equipment.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System Menu will
be displayed. Select the item number for Pager talk time and press ENTER. The current setting for
Pager talk time will appear along with a message instructing you to enter the new value and the
range of values you may enter. Enter the new time and press ENTER when you have finished.

The default for the Pager talk time is 10 seconds and may be programmed anywhere from 5 seconds
to 60 seconds.
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PBX Outside Line Digit

This command accommodates the Model 748's operation on a PBX. The Model 748 monitors what
is being dialed and knows when the dialing is finished based on guidelines about dialing (see
“Enhanced Toll Restriction” in Section 3). A PBX requires a preceding digit (such as8 or 9) to gain
access to an outside telephone line when placing acall.

The PBX outside line digit allows you to tell the Model 748 what digits may be used to gain access
to the outside line. Y ou are allowed to enter up to four digits, and by entering digits you also tell the
Model 748 that it is connected to a PBX. When a Mobile-to-Phone call is made, the Model 748 waits
for the first digit. Once the first digit of the telephone number comesin, the Model 748 scans the
digitsin PBX outside line digit for amatch. If no match isfound, it drops into conversation mode
where the user may continue dialing an extension on the PBX. If the first digit dialed matches a digit
in the PBX outside line digit, then an outside call is assumed. The Model 748 stays in regeneration
and monitoring the dialed digitsjust asif the first digit (required for an outside line) had not been
dialed. All programmed Toll restrictions are in effect.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“2” and press ENTER, the Telco System Menu will
be displayed. Select theitem for PBX outside line digit and press ENTER. The current PBX outside
line digit will appear along with a message instructing you to enter the new digits. Enter the digit(s)
that gain access to an outside line and press ENTER when you have finished.

Valid digits are O through 9.

To turn off the PBX support (clear al outside line digits) simply enter a“ “ (space bar) followed by
ENTER. Thiswill clear dl outside line digits.

The PBX outside line digit is defaulted to “ " or PBX support disabled.

Application note:

To bypass all DTMF regeneration, set thisto adigit that will never be used as thefirst digit dialed.
When a mobile places a Mobile-to-Phone call, it will then drop out of regeneration after the first
digit diaed.
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PBX Extension Length

The Model 748 has the ability to distinguish between an internal call to another PBX extension and
one where an outside line has been selected. Using this knowledge the 748 will only apply toll
restrictions for outside calls and only regenerate the number of digits specified by PBX extension
length for inside calls. PBX’ s typically have 2, 3 or 4 digit extension numbers when calling
extension to extension.

When amobile to phone call is placed to a PBX extension number, the Model 748 will regenerate
the number of digits specified by PBX extension length. The 748 will then drop out of regeneration
and drop into conversation mode enabling mobile to phone audio. The complete extension number
dialed by the mobile is contained in the SMDR record for that call.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748’ sinternal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“2” and press ENTER, the Telco System Menu will
be displayed. Select the item number for PBX extension length and press ENTER. The current setting
will appear along with a message instructing you to enter the new value and the range of values you
may enter. Enter a new value and press ENTER when you have finished.

The default setting for PBX extension length is 3. Therangeis 1 to 4 digits.
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Phone-to-Mobile

When the Model 748 answers a phone line, the caller is prompted to overdial a number to select the
mobile he wishes to call. For amobile to receive phone originated calls, Phone-to-mobile must be
“Enabled”.

See “ Telephone-to-Mobile Calls’ in Section 3 for a detailed description of phone-to-mobile
operation.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Phone-to-mobile and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default for all usersis“Enabled” for Phone-to-mobile privileges.

Phone-to-mobileis supported by block or range programming. See “User Range” later in this section
for details.
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Program Access Code

To gain access to the Model 748 for programming by any method (direct, modem or DTMF)
reguires the Program access code. Thisisto prevent unauthorized access to the operational
programming and billing information. Thisisaunique 5 digit number and is checked for in the ANI
conflict routines. Any of the 16 DTMF digits can beused (0to 9, A to D, *, #). This provides the
maximum number of combinations for afixed 5 digit number accessible with DTMF.

The default Program access code is“12748”.

When accessing the Model 748 directly using the local RS-232 port, you will be presented with a
prompt “ENTER PASSWORD ===>“. Type in the Program access code and pressENTER. Asyou
type, “.” will be echoed back instead of the digits.

When accessing the Model 748 for modem programming, send the Program access code via your
modem (ATDT12748). The Model 748 will send back answer tone and establish a connection with
your modem. When you see “CONNECT” press ENTER and the Main menu will be displayed.

When accessing the Model 748 from the telephone for DTMF programming, overdia the Program
access code at the Overdial prompt tone. Y ou will hear modem tone (Caution! watch your ears!).
Send aDTMF “#’ to drop into DTMF programming.

Y ou may also gain access to DTMF programming over the radio channel by entering Program
access code from a DTMF equipped mobile or portable.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “3” and press ENTER,
the System Menu will be displayed. Select the item number for Program access code and press
ENTER. The current Program access code will appear along with a message instructing you to enter
the new digits. Enter five digits for the new program access code and press ENTER when you have
finished.

Default Program access code is“12748". Vaid digitsare0t0 9, Ato D, *, #.

Application note:

The Program access code is checked against Access ANIsfor conflicts. To the Model 748, the
Program access code is just another unique ANI. When using “User #” for Overdial, atimeout is
used to distinguish between the Program access code and a user number on phone to mobile calls.
Example would be that either user 12 or 127 requiresthe DTMF interdigit time to expire before
processing the call. User 12 or 127 also looks like 12748.
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PSTN Feature Code

The PSTN Feature codeis astring of DTMF digits which is dialed before any other digits on all
mobile to phone calls. Thiswould typically be used to send the “ disable call waiting” function code
prior to the mobile actually dialing the phone number. Any valid DTMF digit plus the pause
character “,” are valid in the string. The string can be up to a maximum of nine digits long.

When amobile first accesses the phone line, the 748 waits for the first digit of a phone number from
the mobile. This alows the mobile to listen for dia tone prior to dialing. Once thefirst digit has been
received from the mobile, the 748 will dial the PSTN Feature code while buffering the digits
received from the mobile. The buffered digits will be regenerated by the 748 after the PSTN feature
code has been dialed. The string is only dialed once at the start of the call.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748’ s internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “2” and press ENTER, the Telco System Menu will be
displayed. Select the item number for PSTN Feature code and press ENTER. The current setting will
appear along with a message instructing you to enter the new value and the range of values you may
enter. Enter anew value and press ENTER when you have finished.

The default setting for PSTN Feature code is no code has been programmed.
Valid digitsare“0-9”, “A-D”, “*” “#" and “,".
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Reset System Database / User Database to Factory Default

These two commands will reset the Model 748 to factory default settings. They have been split into
separate commands to alow maximum flexibility when it becomes necessary to execute them. It is
considered good practice to execute these commands as the first step in programming a unit for a
new installation. This then clears out any forgotten users or parameters that could cause undesired
results | ater.

CAUTION:
These commands areirreversible. Once executed they cannot be undone.

How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Reset System database:

Once connected to the Model 748 and the Main Menu is on the screen, type “5” and press ENTER,
the Diagnostic Menu will be displayed. Select the item number for Reset System database to factory
default and press ENTER.

Y ou will be prompted for conformation, type“Y” to confirm or “N” to abort.

Reset User database:

Once connected to the Model 748 and the Main Menu is on the screen, type “5” and press ENTER,
the Diagnostic Menu will be displayed. Select the item number for Reset User database to factory
default and press ENTER. Y ou will be prompted for select either “Interconnect” or “Repeater Panel”
user database. Press the space bar to change or ENTER to accept.

Y ou will be prompted for conformation, type“Y” to confirm or “N” to abort.
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Rings Before Answer

The Model 748 knows of an incoming call by detecting the ringing voltage on its End-to-End lines.
The on / off cadence of the ringing voltage is used to count the incoming rings. Once the number of
rings has exceeded the specified Rings before answer, the Model 748 will take action on the ringing
line. This can be either to answer the ringing telephone line and allow overdial or key the transmitter
and call apre-determined user (radio).

The Model 748 counts rings on the leading edge of aringing impulse. The default number of Rings
before answer is 2. Thiswill cause it to answer on the leading edge of the second ringing impulse
after avalid pause between ring impulses. Minimum pause between ring impulsesis 1.5 seconds.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Select the item number for Rings before answer. The
current setting for Rings before answer will appear along with a message instructing you to enter the
new value and the range of values you may enter. Enter the new value and press ENTER when you
have finished.

The default for Rings before answer istwo. The line may be programmed for two to nine rings.
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Ringouts Sent to Mobile

When a mobile-to-mobile or telephone-to-mobile call is placed there is a specified number of
Ringouts sent to mobile. Regardless of the number of ringouts, the maobile has the Maobile answer
time to answer the call, before it isterminated as “No Answer”. So, if the number of Ringouts sent to
mobile is set to alarge value, and the Mobile answer time is set to a short value, not al of the rings
will be sent to the mobile.

Each ring on the channel takes about six seconds; two seconds of ring, and four seconds of silence,
S0 six rings takes about 36 seconds. If you look at the defaults for the ringouts and answer time, you
will notice that the number of ringouts = 6 which is 36 seconds of ringing, but the answer time is set
to only 30 seconds. This means that only about five rings (30 seconds) go out to the mobile before
the call isterminated. In this case, by setting the number of Ringouts sent to mobile to something
greater than the Mobile answer time, you are assured that ringing occurs until the mobile answers or
until the Mobile answer time expires. Separate control over these two functions may seem alittle
confusing but it provides flexibility. For example, with separate controls, you can make the Model
748 ring on the channel one time and wait 60 seconds for a mobile to answer. Y ou do this by setting
the number of Ringouts sent to mobileto “1”, and the Mobile answer time to 60 seconds. Note that
the transmitter will remain keyed during the answer time to keep the channel busy until the mobile
answersthe call. If the mobile does not answer, five short beeps will be sent to the telephone caller
indicating that the call is being terminated, and the Model 748 will hang up. If the mobile doesn't
answer the call, the Call detail record will contain a note indicating that there was no answer.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System menu will
be displayed. Select the item number for Ringout sent to mobile and press ENTER. The current
setting for the Ringouts sent to mobile will appear along with a message instructing you to enter the
new value and the range of values you may enter. Enter the new number of ringouts and press
ENTER when you have finished.

The default for the number of Ringouts sent to mobileis 6 rings and may be programmed anywhere
from 1 ring to 10 rings.

Application Note:

When calling amobile, if the channel is busy, busy tone or Voice prompt #7 will be sent to the
telephone indicating to the caller that the channel isin use. If the caller stays on the line, ringing will
commence as soon as the channel isfree. The Model 748 will allow the caller to stay on the line for
the Mobile answer time before hanging up.
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RS-232 Port Speed

When you want to program the Model 748 using the local seria port, you will need aterminal or a
computer running communication software that supports the ANSI protocol for screen control. Most
commercial communications software will support ANSI terminal emulation. For the Model 748 and
the computer or terminal to communicate you will need to specify how to send and receive
characters. Set the terminal or computer to communicate with 8 data bits, 1 stop bit and no parity
(see your terminal or software manual). Once you have specified these communication parametersin
the terminal or computer you must set the baud rate. The baud rate is the number of bits per second
that the information is sent and received. There are 10 bits per character (a character is any number
or letter that you can type on your keyboard) so 300 baud is about 30 characters per second and 4800
baud is about 480 characters per second. Y ou can easily see the differences on your screen when you
download Call Detail records or system programming. We suggest you set the speed to the
maximum value for your terminal or computer.

Once the baud rate of the terminal or computer is set, the same baud rate must be specified in the
Model 748 using the RS-232 port speed command. The Model 748 is capable of communicating at
300, 1200, 2400, 4800, 9600 baud on the local RS-232 port.

Note that the baud rate only affects local programming through the RS232 port (DB-9 on the back),
it DOES NOT change the operating speed of the modem.
How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “3” and press ENTER,
the System Menu will be displayed. Select the item number for RS-232 port speed and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The baud rate is updated each time you exit from the Main Menu (item 7).

The RS-232 port speed or baud rate can also be set using from DTMF programming. Thisis
convenient during installation of the Model 748. It can also be a useful troubleshooting tool if you
are having RS-232 communications problems.

How to program it usng DTMF:

Using DTMF either over the air, on the telephone line, or through the local telephone port, enter the
program mode using the program access code (default is 12748).

RS-232 port speed or baud rate:
Enter: 122# (beep beep)
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Enter: [0= 300 baud
1 =1200 baud
2 = 2400 baud
3 = 4800 baud

4= 9600 baud] # (beep beep beep beep beep)

Exit programming mode:

Feature Set Reference

Enter: 99# (beep beep beep beep beep)
The default RS-232 port speed or baud rate is set at 4800 baud.

Scheduled Telco Access

Thisfeature isincluded in the Selcall and Roamer versions of the Model 748. It allows the system
operator to restrict or limit interconnect access based on time of day and day of the week. If you
limit interconnect access to only normal business hours (i.e. 8 to 5, Monday to Friday), you can
prevent access to the interconnect on a per user (radio) basis during non-business hours. This can be
auseful feature for a private in-house installation where control of radio accessis aconcern. This
feature an also be useful in a system where dispatch and interconnect are mixed. Y ou can disable
interconnect during peak dispatch traffic (giving priority to dispatch) and still be able to offer
interconnect during off peak hours. This allows a premium to be charged for unrestricted
interconnect access.

This command in the Interconnect User menu “Enables’ or “Disables’ auser to follow the
interconnect restrictions for Scheduled telco Access. When set to “Disabled”, a user is not restricted
from placing or receiving interconnect calls at any time. When set to “Enabled”, a user can only
place and receives calls on the allowed days between the Interconnect start and stop times.

How to program it:

Access the Model 748 through your direct connect PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will be displayed. Type “3” and press ENTER, the User menu will be
displayed, using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Schedul ed telco access and press
ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, pressthe ENTER key to accept it. Note that, if you accidentally pass the mode or state
you want, just keep pressing the space bar and the Model 748 will wrap around (when the last choice
isdisplayed, it will return to the first one).

All user default to “Disabled” ignoring the interconnect restriction time. Scheduled telco accessis
supported by block or range programming. See “User Range” later in this section for details.
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See also Interconnect Start time - Stop time and Interconnect Allowed days / Restricted days earlier
in this section.

Selcall Capcode

The Model 748 Selcall and Roamer versions include the ability to perform selective calling using
analog tone signaling formats. The Model 748 supports DTMF, DTMF-t, Two-tone and Five-tone
selective caling formats. Each is different and each requires a different type of decoder. Y ou may
use more than one format in the system (some users could have Two-tone while others have DTMF).
The Selcall capcode indicates to the Model 748 what sequence of tonesis sent to call a particular
user. The type of signaling is set with the Selcall format command (DTMF, DTMF-t, Two-tone,
Five-tone).

Application note:
Selcall format must be set before you can program the Selcall capcode.

DTMF Sgnaling

DTMF call codes are entered just the way they are to be sent. For example, to send “12345”, simply
enter “12345” into the call code. The signaling speed is programmed in the Mobile System menu
using DTMF on time and DTMF off time. The default is 10 digits per second.

DTMF-t Sgnaling

DTMF-tisaform of DTMF signaling compatible with most older forms of scan based DTMF
trunking. Thistype of format has Collect digit to “wake up” decoders and a Reset digit to put
decoders “to sleep”. The Reset digit is set in the Mobile System menu. The signaling speed is
programmed in the Mobile System menu using DTMF on time and DTMF off time. The duration of
the Reset and Collect digitsis also set in the Mobile System menu. The Collect digit is part of the
Selcall capcode (thefirst digit of the capcode) when using this format. The default settings for this
format are:

DTMF-t Reset time: 1000msecs
DTMF-t Collect time: 2500msecs
DTMF-t Reset digit: A

If amobile has an decoder address of 1234, and the system is using a Collect digit of “D”, the Selcall
capcode would be “D1234”. When a phone to mobile call is placed to our example user, the page
would be:

phone-to-maobile call placed to our example user:

_‘Au D uD_1_2_3J4‘_
] D uou1_2_3_4_

mobile-to-mobile call placed to our example user:

On disconnect, the Reset digit will be sent to reset all the decoders on the channel. The Reset digit
will be sent also if the user receives a phone-to-mobile call, on disconnect of the call.

conversation A
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Two-tone Sgnaling
Two-tone call codes are alittle more complicated since you must specify the timing, the code plan,
the cap code, and the tones to send. The format for entering a 2-tone call codeis:

TCCABCX: T = Timing (1-8 Two-Tone Timing table)
CC = Codeplan (1-24 Two-Tone Codeplan table - Column)
A = Pager Cap-Code (0-9 Two-Tone Codeplan table - Row)
B =Tone 1 (first tone sent)
C = Tone 2 (second tone sent)
X = 0=Group, 1=Diagona 1, 2=Diagonal 2

Thetiming is determined from the Two-Tone Timing table and specifies the timing for particular
type of signaling. The codeplan is from the Two-Tone Codeplans table, and determines the column
in which the tone set is located. The pager capcode is the actual entry (row) in the codeplan table to
determine the sets of tonesto be used for Tone 1 and Tone 2. Tone 1 and Tone 2 are the actual tones
in the Two-tone Tone Groups table. See “Two-Tone Signaling” in Section 7 for the two-tone tables.

Below are three examples of how to determine the Selcall capcode entry for the Model 748.
Example 1 assumes you know the timing and two tones required to set off the pager. Example 2
assumes you know the code plan and capcode. Example 3 assumes you are trandating an existing
Model 45 or Model 48 database where the page code was specified as T G1 G2 T1 T2. Timing,
Group 1, Group 2, Tone 1, Tone 2.

Example 1:

Y ou have a pager that is setup for standard timing (1 second “A” tone, 0 gap, 3 second “B” tone, and
8 second group calls), and has an “A” tone of 953.7 Hz followed by “B” tone of 767.4 Hz.

We look up the timing in the Timing Table (see “Two-Tone Timing” in Section 7), and see that
timing 1 matches our pager. Finding the tone numbersis alittle less direct. First we look up the
actual tonesin the Tone Group table (see “ Two-Tone Tone Groups’ in Section 7). We find that
953.7 Hz istone number 5 in Tone Group 3, and 767.4 Hz is tone number 6 in Tone Group 5. Now
we know that the “A” tone must come from Tone Group 3 and the “B” tone must come from Tone
Group 5.

Our pager uses Tone Group 3 followed by Tone Group 5. We need to find a Code Plan that has a
block in which Group 3 isfollowed by Group 5 (3+5). If we scan the Two-Tone Codeplan table (see
“Two-Tone Codeplans’ in Section 7), we see aline labeled “ Groups’. This shows which tone groups
are used by that codeplan in the column listed above. Any codeplan that uses group 3 followed by
group 5, should work for our pager. By scanning the table we find that codeplan 5 and 11 both have
3+5 listed in the 8xx row. For our purposes either codeplan would work for our pager. The tone
groups we need, under the codeplan 11, use capcode 8xx, thisisthe leading digit for our pager.
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Based on the information from the table, we can build the following capcode for it:
T= 1 (2.0,0.0,3.0,8.0
CC= 11 (Codeplan Z11, Mot N)
A= 8 (Pager Cap-Code 8xx)
B= b5 (“A” tone, Tone Group 3, Tone Number 5)
C= 6 (“B” tone, Tone Group 5, Tone Number 6)

Example 2:

Y ou have a pager that is setup for Motorola Tone only timing (0.4 second “A” tone, 0 gap, 0.8
second “B” tone, and 8.0 second group call), uses Motorola C Codeplan and a capcode of 634.

We look up the timing in the Timing table (see “ Two-Tone Timing” in Section 7), and see that
timing 2 matches our pager. Next we look for Motorola C codeplan in the Two-Tone Codeplan table
(see “Two-Tone Codeplans’ in Section 7). We see that the second codeplan is labeled “Mot C
groups’. AboveitisZ1, thisisthe corresponding codeplan number 01. We look in the left-hand
column labeled Pager Cap-Code until we see the row labeled 6xx. This matches the leading digit of
our pager. Follow thisrow to the right over to our Mot C (Z1) codeplan column. Y ou will see®2+1”,
these are the Tone groups used for the “A” and “B” tones. With our capcode of 634, the “A” tone
will be tone number 3 in Tone Group 2 and the “B” tone will be tone number 4 in Tone Group 1.

To see what the actual tones would be for our pager, we look at the Tone Group table (see “Two-
Tone Tone Groups’ in Section 7). We look for column labeled Tone Group 2, then follow that down
to the row labeled Tone Number 3, we see that the “A” tone will be 669.9 Hz. Doing the same for
the “B” tone, look for the column labeled Tone Group 1, then follow that down to the row labeled
Tone Number 4, we can see that the “B” tone will be 418.8 Hz.

Based on the information from the table, we can build the following capcode for it:
T= 2 (0.4,0.0,0.8,8.0
CC= 01 (Codeplan Z01, Mot C)
A= 6 (Pager Cap-Code 6xx)
B= 3 (“A” tone, Tone Group 2, Tone Number 3)
C= 4 (“B” tone, Tone Group 1, Tone Number 4)

Asyou can see with example 2, if you know the codeplan and capcode, it isreally quite simpleto
enter in aspecific pager. If you only know the Tones, it isjust amater of doing the processin
reverse.

Group call and Diagonal tones:

The“X” in the call code is used when the two tones are the same. Y ou can see that if you were to
use a cap code of 106333 the codeplan is 3+3 (column 06, row 3 of the Two-tone Codeplans table)
and that both tone 1 and tone 2 use row 3 in the Two-tone Tone Groups table which is 304.7 Hz.
This creates a problem because the Model 748 would send out two of the same tones without a gap
and would appear to be asingle long tone. There are three ways to remedy this situation; make it a
group call, replace tone 1 with the diagonal tone, or replace tone 2 with the diagonal tone. By
entering”’0” for “X”, the call will be made a group call and will use the “Group Call” timing from the
Two-Tone Timing table (in this case 8 seconds). If you don't want a group call, you can select the
diagonal tone (whichisfound at the bottom of the table in “Two Tone Groups” in Section 7) to
replace tone 1 or tone 2.
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For example, a cap code of 106333 presents such a problem. We can make it a group call by adding
a0totheend of it (1063330). But if we want to call a pager, we must check to seein which place
the pager expectsto find the diagonal tone (either tone 1 or tone 2). If it requiresit to bein tone
position 1, then we would add a 1 to our call code (1063331) and the tones going out would be 569.1
Hz (diagonal from column 3) and 304.7 Hz. By putting a 2 after the call code, we can elect to have
the diagonal go in the tone position 2. Then 304.7 Hz would go out followed by the diagonal 569.1
Hz. The“X” digit is only required when the codeplan numbers “x+x” are the same, and the tone 1
and tone 2 digits are the same.

Example 3:

We are converting an existing Model 45 or Model 48 database over to the Model 748. Our first 2-
tone pager codeis“11132” (T G1 G2 T1 T2) where:

T =timing 1 (1.003.08.0)
Gl  =Group 1 (source for tone 1)
G2  =Group 1 (source for tone 2)

T1 =Tone 3 (from group 1 = 389.0 Hz)
T2 =Tone 2 (from group 1 = 368.5 Hz)

First we verify that the timing matches between the old and new. No changes required here. Next we
need to pick a Cap code from the codeplan table (see “ Two-Tone Codeplans’ in Section 7) based on
our existing G1 and G2. We see that G1 and G2 = 1+1. We now need to find a Cap code in the
Codeplan table (see “ Two Tone Codeplans’ in Section 7) that has 1+1. Looking at the table we see
that Codeplans Z0 through Z9 al have 1+1 listed as the tone groups for a Cap code of 1xx. For this
example we will choose Code plan Z1. We now have all the information to do the conversion.

T =Timing 1 (1.003.08.0)

CC =CodePlan01 (Z1)

A = Cap code 1xx

B =Tone 3 (from group 1 = 389.0 Hz)
C =Tone 2 (from group 1 = 368.5 Hz)

S0 “11132” in the Model 45 and Model 48 becomes “101132” in the Model 748.
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Five-Tone Sgnaling
The Five-tone formats are easier to use than the Two-tone format. The format for a Five-tone call
codeis:

P12345X: P = Preamble (optional)
1-5 =Capcode (digits0-9, G, B,C,D, R, F)
X = Second address (1=No address, 2=2nd address)

The Model 748 supports four Five-tone formats, EIA, CCIR, PZVEI and EEA. The tones and timing
are different for each; refer to “Five-Tone Group/Timing” in Section 7 for alist of theindividual
tones and timings. Programming is the same for all capcodes regardless of format used.

Some pagers have battery-saving modes from which they need to be “awakened”. The pagers
“deep” for some period of time and then wake up and look for atone. If the tone is not present, the
pager goes to sleep again. If the toneisthere, the pager stays alert and listens for signaling tones to
appear. The preambleis the “wake-up” tone and is always 690 milliseconds long followed by a 65
millisecond gap before the signaling tones. Once the preambl e has been transmitted, all pagers will
be listening. The preamble is optional because not all systems require it, including mobiles equipped
with decoders.

The actual cap code is programmed using five digits, each represents one tone (in the Five-tone
format). Simply enter the call code or address of the mobile or pager. Normally with Five-tone, there
isarepeat tone that is used when the call code requires two or more digitsin arow that are the same.
For example, the call code 13356 would send what appears to be four tones because the second and
third tones (33) are the same. To compensate for this, the repeat tone is used in place of the
duplicated digit. So, with acall code of 13356, and the EIA format, the following tones will be sent:
741 Hz, 1023 Hz, 459 Hz, 1305 Hz, 1446 Hz. If you are looking at the Five-tone Groups/Timing
table (see Section 7), you will notice that there is no way of entering the repeat tone. Thisis because
the Model 748 knows that the call code has repeating numbersin it and will substitute the repeat
tone automatically. For example, on acall code of 33333, the following tones will be sent by the
Model 748: 1023 Hz, 459 Hz, 1023 Hz, 459 Hz, 1023 Hz, but you only enter 33333 and the M odel
748 will substitute the repeat tone.

Y ou must however, notify the Model 748 of the “X” tone. You instruct it either not to call the
second address (1) or to call the second address (2). Thisis used for two address pagers, and when
the second address is specified, the “ X” tone will be sent as a sixth tone. The Model 748 uses the
number of digitsin the call code to determine whether or not a preambleis sent. If there are six
digitsin the call code, it knows there is no preamble. Seven digits indicate that there is a preamble.
Thisiswhy you must always enter the last digit.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Selcall capcode and press ENTER.
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The current Selcall capcode will appear along with a message instructing you to enter the new value.
Enter the Selcall capcode and press ENTER when you have finished.

Valid digitsfor DTMF formats are any of the 16 DTMF tone pairs (0to 9, A to D, *, #).

Valid digits for Two-tone are numeric digits only (0..9).

Valid digitsfor Five/Six toneare (0-9, G, B, C,D, R, F).

No Sl call capcode are programmed for factory default.

To clear or default a Selcall capcode, press the space bar “ * asthe first character and press ENTER.

Application note:
Selcall format must be set before you can program the Selcall capcode.
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Selcall Format

The Model 748 Selcall and Roamer versions supports DTMF, DTMF-t, Two-tone and Five/Six-tone
(EIA, CCIR, PZVEI, EEA) analog tone signaling. The Selcall format is used to specify the format or
type of selective calling to be used when calling a particular user.

When selecting a Five-tone tone set, the timing is also specified as part of the tone set.
When selecting Two-tone as the format, the Selcall capcode sets the timing and tones used.

When selecting DTMF or DTMF-t formats, timing and format specific parameters can be found in
the Mobile System menu. These include DTMF on time, DTMF off time, DTMF-t Reset digit,
DTMF-t Reset time and DTMF-t Collect time.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Selcall format and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for Selcall format is“None”.

S call format is supported by block or range programming. See “User Range” later in this section
for details.

Application note:
S call format must be set before you can program the Selcall capcode.

168 025-9368H



(ZETRON), Feature Set Reference

Set Date - Set Time

The Model 748 Selcall and Roamer versions come with an internal clock/calendar. Thisis used by
the Scheduled telco access feature. Internal diagnostics (reset counts, power failures, etc.) also make
use of it. When the Call Detail option isinstaled, an internal clock/calendar is also included to
provide atime/date stamp on call records.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “3” and press ENTER,
the System Menu will be displayed. Select the item number for Set date or Set time and press
ENTER. The current setting for time or date will appear along with a message instructing you to
enter the current time or date. Press ENTER when finished.

Valid delimiters for setting date and time are any non numeric character including “/”, “-”, “:", * “.
Timeisin 24 hour format.
Days of the week are as follows:

Sunday =1
Monday = 2

Sa.t.t.urday =7

025-9368H 169



(ZETRON),

Feature Set Reference

Site Name

To help identify billing files and sites, the ability to name a site has been included. The Ste nameis
a 36 character string that can be used to describe the site where the Model 748 isinstalled. It will
always appear under the Main Menu header as areminder which Model 748 you are programming.
The Ste name will also appear as part of an ASCII header in the billing records downloaded from
the Model 748. Thislets you know which Model 748 the billing information originated from.

Some operators find putting the site location and receive frequency in for Ste name helpful. You can
put any thing you want, or nothing. This is meant more as a convenience than anything else. It has
no affect on operation of the Model 748 in any way.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “4” and press ENTER,
the Accounting Menu will be displayed. Select the item number for Ste name and press ENTER.
The current Ste name will be displayed. Y ou can enter in up to 36 characters. Typein the new Ste
name, when you are done press ENTER.

To clear the current Ste name, press the space bar “ “ and press ENTER.

The default setting for Ste nameis no string.
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Steering Digit Prompt

When a mobile signs on to the system and has multiple privileges enabled, he must indicate which
privilege he is requesting access to. The Model 748 supports the RCC convention of trailing steering
digits. To help prompt the mobile that one more digit is required of him, the Seering digit prompt is
transmitted back to the mobile. The ideais similar to how a PBX works. Think of the Access ANI as
lifting the receiver and Steering digit prompt as dialtone from the PBX.

The Seering digit prompt istypically set to the inverse or opposite of the Overdial prompt. Thisis
so there will be adistinction in the prompts for a mobile-to-mobile caller. The Steering digit prompt
has the same choices as the Overdial prompt, an 925 Hz “Beep tone” or a 350 Hz + 440 Hz
“Diatone” which isthe default.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System menu will
be displayed. Select the item number for Seering digit prompt press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

How to program it usng DTMF:

Using DTMF either over the air, on the telephone line, or through the local telephone port, enter the
program mode using the program access code (default is 12748).

Enter: 142# (beep beep)
Enter: [0=beep, 1 =diatone] # (beep beep beep beep beep)

Exit programming mode:

Enter: 99% (beep beep beep beep beep)
The default setting for Seering digit prompt is“Dialtone”.
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Supervisor User

The Supervisor user isavery powerful feature, and some understanding of it operation isrequired
prior to implementation.

When a user is programmed as the Supervisor user, that user (radio) has some advantages over the
other users. He can answer any call and disconnect any call. This gives the Supervisor user the
ability to control the conversation of any call on the system. The main purpose for thisisto prevent
or stop abuse on the system. The Supervisor user can also jump into any conversation in process. If
the supervisor's sub-audible tone/code is decoded, the audio path will be opened. If it isamobileto
mobile cal, the originating mobil€'s tone/code will be encoded while the supervisor's tone/code is
being decoded.

Another aspect of the conversation that the Supervisor user can defeat is privacy tone. If acall in
process has privacy tone enabled, all the supervisor hasto do is key up on his sub-audible tone/code.
The Model 748 will turn off the privacy tone and force the call to full-duplex. This allows the
supervisor to monitor both sides of the conversation. Thisis only in affect for the duration of the call
in process.

Asyou can see the Supervisor user can gain control of a conversation at any time. It also requires
some thought in how to program up the interconnect user designated as the supervisor. There are
some general rules that need to be followed to avoid undesired operation.

Supervisor user must have amulti-digit Access ANI
Supervisor user must use “ANI” to answer
Supervisor user must have a sub-audible tone/code unique to him

The Supervisor user must be aunique radio ID (for answer and sub-audible) to the Model 748 to
prevent other radios on the system to be mistaken for the supervisor.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu isdisplayed. Type“1” and press ENTER, the Mobile System Menu will be
displayed. Select the item for Supervisor user and press ENTER. The current setting for the
Supervisor user will appear along with a message to enter the new value and the range of values you
may enter. Enter the new user number and press ENTER when you have finished.

The default setting for Supervisor user is“None” or 0.
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System Memory Test

This command will execute a non-destructive memory test on al RAM (random access memory)
installed in the Model 748. The Model 748 is capable of holding up to 128 k-bytes (16 banks) of non
volatile memory with the Call Detail option installed. Standard memory size is 32k bytes (four
banks) of non volatile memory. All volatile (not battery backed) memory is also tested.

This command will only test if the RAM isworking, it will not test to seeif the programming is
scrambled. When power isfirst applied to the Model 748, it will perform an integrity test of the
System and User databases. If the System database fails, it will reset the System database. When the
Model 748 checks the User database however, it checks the integrity of each user individually. If a
user's data failed, that user will be marked as bad in the statistics. If more than 20 users turn up bad,
the Model 748 will reset the User database.

How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “5” and press ENTER,
the Diagnostic Menu will be displayed. Select the item number for System memory test and press
ENTER. A message will be displayed indicating that a memory test isin progress and which bank is
currently being tested. If everything is A-OK, a message will appear indicating that the memory test
passed. If the memory test finds a problem, the failed address will be displayed.

Application note:

When this command is executed, it does shut down all other operation. If executing this via modem,
be aware that dispatch activity will be interrupted for the duration of this command. Upon
completion, the Model 748 returns to normal operation.
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Toll Restrict Menu

This command actually selects a context sensitive menu, based on the setting of Toll restrict plan.
When set for one of the North American plans, it holds programming items specific to those plans.
When set to “Universal” plan, it holds the two prefix tables.

Toll Restrict Plan

This command sets the system level mode or set of rules by which the dialed digits are monitored.
The Model 748 supports both North American and International dialing plans. There are two for
North America (“NA Original” and “NA Standard”) and one “Universal” plan. Please see
“Enhanced Toll Restriction” in Section 3 for an overall description of thistopic.

For most installationsin North America, set Toll restrict planto “NA Standard” to support
“Interchangeable Central Office codes’. If al 1+ or O+ calls are 1+10 digits, use “NA Standard”. If it
isan older exchange where a 1+ toll call can be 1+7 or 1+10 digits, use “NA Origina” to support the
older “Non-interchangeable Central Office codes’. The advantage of the North American plansis
that the Model 748 knows how many digits are required to complete a phone number based on the
digitsdialed. No dia in termination digits or time-out timers required. This means that mobile-to-
phone audio is cut through as soon asthe last digit isdiaed.

For International installation or areas where the North American plans will not work, set Toll restrict
plan to “Universal”. This plan provides two tables of up to 10 prefixes each. One table is of
“Allowed” prefixes. The second table is of “Restricted” prefixes. Each prefix can be 2 - 4 digitsin
length and include wildcards (*). Using this mode still requires either atermination digit or allow the
time-out timer to expire to enable mobile-to-phone audio.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “2” and press ENTER, the Telco System menu will be
displayed. Select the item number for Toll restrict plan and press ENTER. The currently selected
mode or state will be shown along with a message instructing you to press the space bar to change
the mode or state, and to press ENTER to accept the current mode or state. Each time the space bar is
pressed, the mode or state changes. Once the mode or state you desire is displayed, press ENTER to
accept it. Note that if you accidentally pass the mode or state you want, keep pressing the space bar
and the Model 748 will wrap around (when the last choice is displayed, it will return to the first one).

The default setting for Toll restrict planis“NA Standard”.
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Toll Restrictions

This command setsthe level of Toll restrictions at the user (radio) level. There are five basic levels
or degrees of Toll restrictions (see[Table 10). These are also context sensitive based on the setting of
Toll restrict plan. For either of the North American plans, they are “None’, “0+”, “Local”,
“AutoDia” and “PBX inside”. For the “Universal” plan, they are “None”, “TblA”, “ThIB”,
“AutoDia” and PBX inside. Three of the five types have aqualifier of “Blap” or “Thru” indicating
whether or not DTMF is alowed to pass “through” from the mobile after a phone number has been
dialed (see [Table 11). Please see “Enhanced Toll Restriction” in Section 3 for an overall description
of thistopic.

Table 10. Toll Restrict Levels

Toll Level Description

None “None” is no toll restrictions in effect at any time. This can be configured as

“None thru” or “None blap”.

0+ “0+" allows credit card calls to be placed by the mobile. Any toll calls (as
defined by the plan in effect) that are not 0+, are toll restricted. This is only
valid for the two North American plans. This can be configured as “0+ thru” or
“0+ blap”

Local “Local” allows only non toll calls to be placed. Any toll calls (including 0+) are
toll restricted. This is valid for the two North American plans. This can be

configured as “Local thru” or “Local blap”.

AutoDial “AutoDial” disables all manual dialing of telephone numbers by the mobile. The
mobile only has access to the autodials defined by Autodial mode. This can be

99, 10 or a forced autodial.

PBX inside “PBX inside” allows only internal calls to be placed when configured as a PBX

connection. When configured as a PSTN line, this is the same as “Local thru”.

ThIA “TbIA” uses the “Allowed” prefix table to qualify the dialed number. If the dialed
digits do not match an “Allowed” prefix, the call is toll restricted. This is valid for

the “Universal” plan only. This can be configured as “TbIA thru” or “TbIA blap”.

ThiB “TbIB” uses the “Restrict” prefix table to qualify the dialed number. If the dialed
digits match a “Restrict” prefix, the call is toll restricted. This is valid for the

“Universal” plan only. This can be configured as “TbIB thru” or TbIB blap”.

Table 11. Toll Restrict Qualifiers

Qualifier

Description

Thru

Blap

DTMF from the mobile is allowed to pass “through” untouched once into the
conversation mode.

DTMF from the mobile is not allowed to pass “through” once into the
conversation mode. An extra “blap” digit is inserted to sabotage any
meaningful dialing.
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How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the User number you wish to program (see
“User Range” later in this section). Select the item number for Toll restrictions and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for Toll restrictionsis“None blap”.

Toll restrictions is supported by block or range programming. See “User Range” later in this section
for details.
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Unerase Call Detail Records (SMDR)

The storage capacity of Call detail records will only hold 4000 records and must be downloaded
before it reaches capacity. If the Call detail records are not downloaded, additional calls after record
the maximum records will be lost. Once you have downloaded the Call detail records, you need to
clear the number of Call detail recordsin storage. If by chance you do clear the Call detail records,
you can use the Unerase Call detail records command to undo the erasure. The Unerase command
will only work if there haven't been any new entries into the “call detail storage” between the time
you cleared it and the time you are attempting to restore it. This command simply restores the
number of records. This allows you to download or otherwise extract the billing information from
the Model 748.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “4” and press ENTER,
the Accounting Menu will be displayed. Select the item number for Unerase Call detail records and
press ENTER. The Model 748 will prompt you to confirm that you want to restore the Call detall
records. Press“Y” to confirm or “N” to abort and press ENTER.

User Range

User range sets the user number whose datais currently displayed in the Interconnect User Menu.
This command selects the particular user whose data you wish to view or program. This can be a
single user or ablock or range of users.

Once a user range has been selected, it remains unchanged until you exit or terminate the
programming session. This means you can set User range to the desired user, and go back to another
menu to verify or change a setting. When you return to the User Menu, it will display the same user.

The user range may be set to anything, as long as the starting and ending users are within the
specified range (1-99 or 750) and the starting user number is lower than the ending user number.

To select asingle user, enter the user number at the prompt for “ Starting user” and press ENTER. At
the second prompt “Ending user” just press ENTER. The Interconnect User Menu will be re-printed
with the selected user's data.

To select arange or block of users, enter the lower user number at the prompt for “ Starting user” and
press ENTER. At the second prompt “Ending user”, enter the higher user number and press ENTER.
The Interconnect User Menu will be re-printed using the “ Starting user” data.

Block or Range programming:

The Model 748 supports block or range programming of most items in the User menu. Y ou can set
them one at atime or set the whole block or range with the same setting.

When you have arange of users specified and select a command that supports block programming,
the Model 748 will prompt you as to whether you want to program all of them (in the user range) in
one keystroke, or if you would like to review and alter each of them individually. If you elect to let
the Model 748 program them all without reviewing them, it will change al of the usersin the user
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range and give you a prompt when it is finished. If you would like to program a certain parameter for
arange of users, but you want them to be different, the Model 748 will show you each user one-at-a-
time and allow you to change each independently from the other users. If you decide you don't want
to continue, press CTRL-C to abort.

The user that isdisplayed isthe first user in the range. Thisuser is called the “current user”. If you
execute acommand that can only be programmed one user at atime, only the current user will be
changed. The “program all parameters’ command will also only change the current user.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
and the Interconnect Menu will appear. Type “3” and press ENTER, the User menu will be displayed
using the currently selected user's data. Select the item number for User range and press ENTER.
The current starting user number will be displayed, along with a prompt instructing you to enter a
starting user number. Type the first user number you wish to program and press ENTER. The ending
user number will then be displayed, along with a prompt instructing you to enter an ending user
number. Type the last user number you wish to program for ablock or range OR just press ENTER
for asingle user (starting user).

The default User range isfor asingle user, user number 1.

Application note:

A helpful tool when examining or programming a user can be to step through users one a atime. At
the “ Select command: “ prompt:

type “N” followed by ENTER to increment the user number by 1
type “P’ followed by ENTER to decrement the user number by 1

If arange had be previoudly set, it isreset to asingle user (current user +/- 1 user) with this
command.

A search function by ANI has also been provided. If you know (or think you know) the ANI of a
user, but not the user number, you can execute a search. To do this, you just pressENTER for a
starting user number (no user number). Y ou will be presented with a prompt to enter an ANI to
search for. If it isfound, that user's data will be displayed. This aso works for wild ANI.
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Video Mode

The Model 748 uses ANSI control codes for screen control and cursor positioning during serial
programming. The ability to include color information in these codes is possible. This command
turns on or off the inclusion of color information in the ANSI control codes. If you have a color
monitor on your computer, and the communications software you are using runsin color, set the
Video modeto “Color”. If you are using aterminal or monochrome monitor on your computer, set
the Video mode to “Mono” (default).

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “3” and press ENTER,
the System Menu will be displayed. Select theitem for Video mode and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default setting for Video modeis“Mono” (monochrome).

The settings for color is White text on a Blue background.

025-9368H 179



(ZETRON),

Feature Set Reference

Voice Prompts

The Voice prompts option (950-9588) adds the ability to replace several prompt beeps or tones with
owner recordable Voice prompts. These are used to give instructions or prompts to callers on how to
use the interconnect. There are nine slots for recording prompts. Each one has a different maximum
time allowed for the message. Experienced users can bypass the messages by entering DTMF at
anytime.

Not al of the prompts must be used. Only the prompts that contain messages will be used. For
example, if you have programmed aMorse ID and avoice ID, the voice ID will be sent in place of
the Morse ID. If thereisn't avoice ID recorded, then the Morse ID (tones) will be sent instead.

Voice prompts can only be programmed (recorded, erased or played back for verification) by DTMF
programming. This can be over the air, over the dial up phone line or over the local phone.

Record Voice Prompt

Enter the program mode by entering the program mode access code (default is 12748). Enter “ 130#".
Y ou will hear two beeps, enter the message number you want to record followed by “#”. At the
beep, the Model 748 is recording the message. Y ou can terminate the message (and should) when
you are finished by pressinga DTMF “*”. Two beeps mean the Model 748 is no longer recording
and the message is over. Use the Play voice prompt command to verify your message.

Play Voice Prompt

This command simply allows the user to listen to one of the recorded messages. Thisis useful to
verify the prompt. You will find that it takes afew triesto get the prompt “just right”. This command
helps do that.

To play back a message:
Enter the program mode by entering the program mode access code (default is 12748). Enter “131#".
Y ou will hear two beeps, enter the message number you want to listen to followed by “#”.

Erase Voice Prompt

Once voice prompts have been entered, the Model 748 will play them instead of issuing beeps to the
users. To disable one of the messages and return to beeps, use the “ erase voice prompt” command to
erase one of the messages.

To erase a message:
Enter the program mode by entering the program mode access code (default is 12748). Enter “ 132#".
Y ou will hear two beeps, enter the message number you want to erase followed by “#”.
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contains a description for each of the voice prompts and when they are played. It is not
required to use al of the voice prompts. Only the slots that contain messages will be used. M essages
4,5, 7 and 9 will be preceded by special information tones (3 tones) when the message is played to
the phone line.

Table 12. Voice Prompt Messages

MESSAGE MAX.
NAME LENGTH MESSAGE DESCRIPTION
TELCO 7.5 This message is played to the calling telephone party when
WELCOME SECONDS | the Model 748 first answers the telephone. This voice
prompt precedes the overdial prompt tone.
MOBILE 5.0 This message is played to the mobile user who is calling
WELCOME SECONDS | another mobile. This voice prompt precedes the overdial
prompt tone sent to the mobile.
THANK YOU 5.0 This message is played to the caller when he has made a
SECONDS | correct entry (either user number or mobile ANI). There is no
tone substitute for this voice prompt.
UNABLE TO 35 This message is played to the caller when an unsuccessful
COMPLETE SECONDS | attempt has been made to call a mobile. This is when the
CALL mobile does not answer or the channel remained busy and
the Model 748 could not try calling the mobile. There is no
tone substitute for this voice prompt.
INVALID USER 3.5 This message is played to the caller (phone or mobile) when
SECONDS | an incorrect or disabled user number or ANI has been
overdialed. This voice prompt replaces normal error tones.
AT PROMPT 5.0 This message is played when the destination or called party
TALK SECONDS | is has an equipment type of Talkback or Tone and Voice. It
precedes the go ahead prompt tone.
CHANNEL BUSY |25 This message is repeated (with 5 cycles of busy tone in
SECONDS | between) to the caller while the channel is busy. This
replaces the normal channel busy tone (busy tone or broken
ringing).
VOICE STATION | 2.5 This message will be played in place of the station ID.
ID SECONDS
INTERCONNECT | 3.7 This message is played to the caller who is attempting to
NOT AVAILABLE | SECONDS | place an interconnect call during the restricted time. There is
AT THIS TIME no tone substitute for this message.
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Wild ANI

The Roamer version of the Model 748 supports Wild ANI. This feature allows users (radios) from
different areas to move or roam around between compatible systems and still have access to mobile
originated interconnect privileges.

This command enables or disables Wild ANI in the Model 748. When enabled, the “A” character in
an ANI becomes awild card marker. Any digit will match the wild character when Wild ANI is
“Enabled”.

See “How to Program ANIsin the Model 748" and “ System Examples’ in Section 4 for a discussion
and examples of Wild ANI systems.
How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “1” and press ENTER,
the Interconnect Menu will be displayed. Type“1” and press ENTER, the Mobile System menu will
be displayed. Select the item number for Wild ANI press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

How to program it usng DTMF:

Using DTMF either over the air, on the telephone line, or through the local telephone port, enter the
program mode using the program access code (default is 12748).

Enter: 126# (beep beep)
Enter: [0=disable, 1 =enable] # (beep beep beep beep beep)

Exit programming mode:

Enter: 99% (beep beep beep beep beep)
The default setting for Wild ANI is“Disabled”.
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REPEATER PANEL FUNCTIONS

Airtime

The Model 748 keeps an Airtime record for each user. Airtimeis counted in 1 second increments.
Each user can be setup as either “Accumulate” (count up) or “Pre-pay” (count down). If you bill for

airtime used, then Accumulate mode will work well. If your customers purchase blocks of airtime,
Pre-pay mode will accommodate that.

When Pre-pay mode is active for a user, the Model 748 will first check to see if how much airtimeis
available before allowing the call to proceed. If the Airtime count is greater than 2 hours, the call will
be proceed as normal. If the Airtime count falls below 2 hours but has not reached 0, awarning
prompt will alert the mobile that it istime to purchase another block of airtime. The warning prompt
will be sent to the mobile each time it unkeys during the transmit hold time. If the Airtime count is
allowed to go to O, the user is put into reserved mode. Each time he unkeys he will still get the
warning prompt. This lets the mobile know why access has been denied.

Maximum count in an Airtime record is 99:59:59 in Hours:Minutes; Seconds format.

At the end of each billing cycle, the Airtime records can be downloaded for processing. See “Device
Configuration and Billing Data’ in Section 4 for information on downloading billing records.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
Menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select the item number for Airtime followed by
ENTER. The current Airtime record will appear. Typein the new value for the Airtime record and
press ENTER when you have finished.

To set auser for Pre-pay, set Airtime to a non-zero value.

To set auser for Accumulate, set Airtime to zero. This can be done by just pressing the space bar and
press ENTER, like any other string variable.

The Default setting for Airtime is accumulate.
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Carrier Squelch Repeat

When Carrier squelch repeat is“Enabled”, the Model 748 will act as a carrier squelch repeater
panel. Upon seeing carrier, the Model 748 will key the transmitter and allow repeat audio. If a sub-
audible tone/code is detected, it will revert to the programming for the detected sub-audible
tone/code. This allows the Model 748 to be installed where there is a need to support dispatch for
both carrier and tone squelch radios. The transmit hold time for Carrier squelch repeat isthe
programmed Initial Tx hold time.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
the Repeater Panel Menu will be displayed. Type “1” and press ENTER, the Repeater Panel System
Menu will be displayed. Select the item number for Carrier squelch repeat and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for Carrier squelch repeat is“Disabled”.
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Courtesy Bip - Tail Bips

A Courtesy bip is ashort tone or bip that is transmitted when the mobile unkeys during the transmit
hold time. A bip isa 1200 Hz tone with a duration of 50 milliseconds. Thisis enabled or disabled on
aper (user) tone/code basis.

Courtesy bip works together with Tail bipsin the Repeater Panel System menu. When Tail bipsis
“Enabled”, a Courtesy bip is sent once every second of the transmit hold time. When “Disabled”,
Courtesy bip becomes asingle “Over” prompt when the mobile unkeys.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Courtesy bip

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
Menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select item number for Courtesy bip and press
ENTER.

Tail bips

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type “1” and press ENTER, the Repeater Panel System
Menu will be displayed. Select item number for Tail bips and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default for Courtesy bip is“Disabled” for all users.

Courtesy bip is supported by block or range programming. See “User Range” later in this section for
details.

The default for setting for Tail bipsis“Disabled”.
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DTMF Repeat

When the repeater panel isactivein aModel 748, it passes al audio through its repeat path while it
is decoding an enabled tone/code. It is aso monitoring DTMF as it receivesit, looking for avalid
Access ANI or program access code. Once the first digit of an ANI isreceived, the audio is normally
muted to prevent an ANI from being repeated on the channel. The DTMF repeat command controls
this operation on a per tone/code basis. When “Disabled”, it operates as described above, muting the
repeat audio while apossible ANI is being received. When “Enabled” it allows all DTMF to be
repeated while the repeater panel has control. Once avalid ANI has been received the interconnect
takes control and the repeat audio is muted.

How to program it:

Access the Model 748 through your direct connect PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem. Once connected to the Model 748 and
the Main Menu is on the screen, type “2” and press ENTER, and the Repeater Panel Menu will be
displayed. Type“2” and press ENTER, the User Menu will be displayed using the currently selected
user's data. Select the User number you wish to program (see “User Range” later in this section).
Select the item number for DTMF repeat and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

All users default to “Disabled” for DTMF repeat, muting the audio while an ANI is being received.

DTMF repeat is supported by block or range programming. See “User Range” later in this section
for details.
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Decode

The Model 748 has the ability to decode CTCSS and DCS. The first 50 users are CTCSS (67.0 Hz -
254.3 Hz). Users51 - 154 are DCS codes. All 154 tones and codes are always in the “ Decode table”
and do not require programming. Airtime records are based on the Decode tone or code.

To find the user number for a specific CTCSS tone or DCS code, see “CTCSS Tones’ or “Digital
Squelch Codes” in Section 7.

Encode

The Model 748 has the ability to encode CTCSS or DCS when it decodes avalid CTCSS tone or
DCS code. The most common use is to encode the same tone or code that is being decoded. The
Model 748 can do cross-tone or cross-code encoding using this command. When the Model 748
decodes a CTCSS tone or DCS code, it takes the user number (corresponding to the decoded tone or
code) and looks up the encode tone or code programmed and then starts encoding that tone or code.

To program the encode for CTCSS, it is not necessary to enter the decimal point (i.e. enter 67 for
67.0 Hz, or 118 for 118.8 Hz), though you may if you wish. When programming the encode for
DCS, start the code with a D and then enter the actual DCS code (i.e. D023 for 023). To clear atone
or code, smply type“0” and press ENTER.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
Menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select the item number for Encode and press
ENTER.

The current setting for Encode will appear aong with a message instructing you to enter the new
encode tone or code. Enter the new encode tone or code and press ENTER when you have finished.

By default, al users 1 - 154 have matching encode tones or codes to the fixed decode tone or code.

Encode is supported by block or range programming. See “User Range” later in this section for
details.
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Enabled

The Enabled command is used to turn Repeater panel users on and off. Before a CTCSS tone or
DCS code can use the repeater, it must be enabled.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select the item number for Enabled and press
ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

Enabled is supported by block or range programming. See “User Range” later in this section for
details.

How to program it usng DTMF:

Using DTMF either over the air, on the telephone line, or through the local telephone port, enter the
program mode using the program access code (default is 127438).

Enter: 102# (beep beep)
Enter: [uuu = user number] # (beep beep)
Enter: [0=disable, 1 = enable] # (beep beep beep beep beep)

Exit programming mode:
Enter: 99% (beep beep beep beep beep)
The default setting for Enabled is“No” or off for all tones and codes.

Application Note:

Customers that have delinquent accounts can be disabled using this command and enabled later. By
doing this, you don't have to reprogram the user's parameters, you simply re-enable the user when
the account is settled.
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Encode During TX Hold

When a user has this function enabled, the encode tone or code will continue for the duration of the
transmit hold time. Thisis sometimes known as Tone-in-tail. A typical use for thisfeatureisin
systems that use “channel busy lockout” in the mobiles. When enabled, the mobiles radio will
remain unsquelched while the transmitter is keyed. This allows the mobiles involved in the
conversation to continue keying and unkeying. It also prevents other mobiles from barging in on the
channel.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select the item number for Encode during TX hold
and pressENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for Encode during TX hold is“Disabled” for all users.

Encode during TX hold is supported by block or range programming. See “User Range” later in this
section for details.
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Hog Mode

The Hog mode works at limiting the maximum continuous time a user can monopolize the channel.
Thisis set with Hog limit. A user can reset this timer by allowing the repeater to drop and remain
idlefor the Hog idletime. If auser allowsthe Hog limit timer to expire, he then is penalized and
“turned off” for the duration of the Hog penalty time. Warning beeps will be sent every 3 seconds,
starting 12 seconds before a user is penalized.

Hog mode is “Enabled” or “Disabled” on a per (user) tone/code basis.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select theitem for Hog mode and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for Hog mode is “Disabled” for al users.

Hog mode is supported by block or range programming. See “User Range” later in this section for
details.

Hog Idle

This command sets the amount of time that a user must remain off the channel to reset the Hog limit
timer. The ideaisto alow another mobile or user, on a different tone or code, a chance to use the
repeater. Thistimer starts running when the Model 748 drops the transmitter.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type “1” and press ENTER, the Repeater Panel System
menu will be displayed. Select the item for Hog idle and press ENTER. The current setting for Hog
idle will appear along with a message to enter the new value and the range of values you may enter.
Enter the new user number and press ENTER when you have finished.

The default setting for Hog idleis 5 seconds.
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Hog Limit
This command sets the amount of time that a user can remain on the channel uninterrupted before

being penalized. Thistimer can be reset by alowing the transmitter to drop for the duration of the
Hog idle time, or another tone or code is decoded.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type “1” and press ENTER, the Repeater Panel System
menu will be displayed. Select the item for Hog limit and press ENTER. The current setting for Hog
limit will appear along with a message to enter the new value and the range of values you may enter.
Enter the new user number and press ENTER when you have finished.

The default setting for Hog limit is 5 minutes.

Hog Penalty

This command sets the amount of time that a user will be penalized for allowing the Hog limit time
expire. In effect, the user is disabled for the duration of the Hog penalty time.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type “1” and press ENTER, the Repeater Panel System
menu will be displayed. Select the item for Hog penalty and press ENTER. The current setting for
Hog penalty will appear along with a message to enter the new value and the range of values you
may enter. Enter the new user number and press ENTER when you have finished.

The default setting for Hog penalty is 300 seconds.
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ID Rate

This command setsthe ID rate or interval for the Morse ID of any tone or code enabled in the
Repeater Panel. Once thistimer has expired, the ID will be sent during the transmit hold time for that
tone or code. Thistimer does not affect the Station ID.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type “1” and press ENTER, the Repeater Panel System
menu will be displayed. Select the item number for ID rate and press ENTER. The current setting for
ID rate will appear along with a message instructing you enter anew value and the range of valid
data. Enter the new data and press ENTER when you are done.

The default setting for ID rateis 15 minutes.
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Initial TX Hold Time - TX Hold Time

When the Model 748 decodes an enabled sub-audible tone or code or Carrier squelch repeat is
“Enabled”, it keys the transmitter immediately and allows repeat audio. To save the transmitter from
keying and unkeying during mobile fading and regular conversation, the transmitter is“held” up for
aprogrammed period of time after decode and/or carrier lost. If the same sub-audible is detected
again during the hold time, the transmitter will remain keyed until decode and/or carrier goes away
and the transmit hold timer expires.

The first time the Model 748 keys the transmitter based on an enabled sub-audible tone/code, the
Initial TX hold timeis used to set the transmit hold time. All subsequent times it detects the same
enabled sub-audible tone/code before the transmit hold time expires, the TX hold time of the sub-
audible tone/code is used to set the transmit hold time.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Initial TX hold time

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type “1” and press ENTER, the Repeater Panel System
menu will be displayed. Select the item for Initial TX hold time and press ENTER. The current
setting for Initial TX hold time will appear along with a message to enter the new value and the range
of values you may enter. Enter the new user number and press ENTER when you have finished.

The default setting for Initial TX hold time is 2000 milliseconds.

TX hold time

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select theitem for TX hold time and press ENTER.

The current setting for TX hold time will appear along with a message to enter the new value and the
range of values you may enter. Enter the new user number and press ENTER when you have
finished.

The default setting for TX hold time is 2000 milliseconds. TX Hold time is supported by block or
range programming. See “user Range” later in this section for details.

Application note:

It can be useful to set Initial TX hold time to be alonger duration (2 - 4 times) than the per user TX
hold time. This gives the called dispatch radio a chance to respond.
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List Users

This command is found in the User Menu (both Interconnect and Repeater Panel) and will display or
list important data for each user specified. User range sets the starting and stopping user number that
will be displayed by the List user command.

Note that when you first enter the User Menu on aModel 748, User rangeis set to start at 1 and end
at 1 (“User range: 17). Using the List users command will only display one user until the User range
is changed.

The Model 748 supports XON/XOFF protocol. If during listing of data you wish to pause, CTRL-S
will stop the listing and CTRL-Q will restart the listing. Be aware that CTRL-S will only pause the
listing for 20 seconds. Y ou may also terminate the listing at any time with CTRL-C (a CTRL-
command is holding down the CTRL key and pressing the second key).

If you are using communications software that supports a“Log file”, you can “capture to disk” the
list that the Model 748 sends you. Simply turn on the “Log file” before executing this command.
When the list is complete, turn off or close the “Log file”. Once you have done this, you may print
the list or view it with atext editor.

How to executeit:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the User Menu will be
displayed using the currently selected user's data. Select the item number for User range and set the
starting and stopping user numbers you wish to list.

Next, select the item number for List users (in User range) and press ENTER. The Model 748 will
start listing the user data beginning with the first (lowest) user number specified in User range
through the last (highest) user number specified in User range.

See also “User Range” later in this section.

See also “Detailed Listing Menu” in the "Programming" section.

194 025-9368H



(ZETRON), Feature Set Reference

Morse ID

Each tone or code in the Model 748's Repeater Panel can be assigned an individual Morse ID. This
can be up to 8 charactersin length. Theinterval at which the ID is sent is controlled by the ID rate in
the Repeater Panel System Menu. The Model 748 issues the ID during the transmit hold time once
the ID rate timer has expired. The ID istransmitted at 20 wpm (words per minute), which isthe
default setting for 1D speed.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select theitem for Morse ID and press ENTER.

The current Morse ID will appear along with a message instructing you enter anew ID. Typein the
new ID and press ENTER when you are done.

To clear aMorse ID, simply type* ” (press the space bar) followed by ENTER.

The default for all usersisno Morse ID programmed.
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Privacy

The Privacy function prevents another tone or code from “barging in” on the transmitter hold time.
The Model 748 will not recognize a new tone or code until the transmitter drops. This allows a user
group to keep control of the repeater until their conversation is complete. This becomes important in
asystem with heavy dispatch traffic.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see“User Range” later in this section). Select theitem for Privacy and press ENTER.

The currently selected mode or state will be shown aong with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to thefirst one).

The default setting for Privacy is“Disabled” for all users.

Privacy is supported by block or range programming. See “User Range” later in this section for
details.
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Reserved

The Reserved function locks out atone or code from being used on the channel. Thisis done by
keying the transmitter and issuing areserved tone while the tone or code is being decoded. Thisis
one way of taking non-paying customers out of service without relinquishing their tone or code to
another co-channel operator. Another use for the Reserved function isto Reserve the tones or codes
used for interconnect from being used for dispatch by another co-channel operator.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
menu will be displayed using the currently selected user's data. Select the User number you wish to
program (see “User Range” later in this section). Select theitem for Reserved and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for Reserved is “Disabled” for all users.

Reserved is supported by block or range programming. See “User Range” later in this section for
details.

Application Note:
For the reserved function to operate, the tone or code must be enabled also.
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Stuck Mic ID

The Model 748 has a TX timeout timer which will prevent the Model 748 from keeping the
transmitter keyed for an extended period of time. The typical cause for thisisafield unit whose
microphone has gotten “stuck” in transmit. The Model 748 can identify the user number of the tone
or code who has timed out the transmitter. This is enabled with the Suck mic ID command.

Once the timer has expired, the Model 748 will unkey the transmitter. Every 15 seconds the Model
748 will keyup and transmit the user number in DTMF. Thiswill continue until the offending “stuck
mic” drops carrier.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type “1” and press ENTER, the Repeater Panel System
menu will be displayed. Select the item for Suck mic ID and press ENTER.

The currently selected mode or state will be shown along with a message instructing you to press the
space bar to change the mode or state, and to press ENTER to accept the current mode or state. Each
time the space bar is pressed, the mode or state changes. Once the mode or state you desireis
displayed, press ENTER to accept it. Note that if you accidentally pass the mode or state you want,
keep pressing the space bar and the Model 748 will wrap around (when the last choice is displayed,
it will return to the first one).

The default setting for Suck mic ID is“Disabled”.
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TX Timeout

The TX timeout timer is the maximum continuous time the Model 748 will allow avalid tone or code
to key the transmitter. Thisisto prevent a stuck microphone from burning up or overheating the
transmitter. By enabling the Stuck mic ID you can aso find out who the offending tone or code is.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type “1” and press ENTER, the Repeater Panel System
menu will be displayed. Select the item number for TX timeout and press ENTER. The current
setting for TX timeout time will appear along with a message instructing you enter a new value and
the range of valid data. Type in the new data and press ENTER when you are done.

The default setting for TX timeout is 3 minutes.
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User Range

User range sets the user number whose datais currently displayed in the Interconnect User Menu.
This command selects the particular user whose data you wish to view or program. Thiscan bea
single user or ablock or range of users.

Once a user range has been selected, it remains unchanged until you exit or terminate the
programming session. This means you can set User range to the desired user, and go back to another
menu to verify or change a setting. When you return to the User Menu, it will display the same user.

The User range may be set to anything, aslong as the starting and ending users are within the
specified range (1-154) and the starting user number is lower than the ending user number.

To select asingle user, enter the user number at the prompt for “ Starting user” and press ENTER. At
the second prompt “Ending user” just press ENTER. The Repeater Panel User Menu will bere-
printed with the selected user's data.

To select arange or block of users, enter the lower user number at the prompt for “ Starting user” and
press ENTER. At the second prompt “Ending user”, enter the higher user number and press ENTER.
The Interconnect User Menu will be re-printed using the “ Starting user” data.

BLOCK OR RANGE PROGRAMMING: The Model 748 supports block or range programming of most
itemsin the User menu. Y ou can set them one at atime or set the whole block or range with the
same setting.

When you have arange of users specified and select a command that supports block programming,
the Model 748 will prompt you as to whether you want to program all of them (in the user range) in
one keystroke, or if you would like to review and alter each of them individually. If you elect to let
the Model 748 program them all without reviewing them, it will change al of the usersin the user
range and give you a prompt when it is finished. If you would like to program a certain parameter for
arange of users, but you want them to be different, the Model 748 will show you each user one-at-a-
time and allow you to change each independently from the other users. If you decide you don't want
to continue, press CTRL-C to abort.

The user that isdisplayed isthe first user in the range. Thisuser is called the “current user”. If you
execute a command that can only be programmed one user at atime, only the current user will be
changed.

How to program it:

Access the Model 748 through your direct connected PC or terminal, or remotely from your PC
connected to a modem viathe Model 748's internal modem.

Once connected to the Model 748 and the Main Menu is on the screen, type “2” and press ENTER,
and the Repeater Panel Menu will appear. Type“2” and press ENTER, the Repeater Panel User
menu will be displayed using the currently selected user's data. Select the item number for User
range and press ENTER. The current starting user number will be displayed, along with a prompt
instructing you to enter a starting user number. Type the first user number you wish to program and
press ENTER. The ending user number will then be displayed, along with a prompt instructing you
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to enter an ending user number. Type the last user number you wish to program for a block or range
OR just press ENTER for asingle user (starting user).

The default User rangeisfor asingle user, user number 1.

Application note:

A helpful tool when examining or programming user can be to step through users one at atime. At
the “ Select command: “ prompt:

type “N” followed by ENTER to increment the user number by 1
type “ P’ followed by ENTER to decrement the user number by 1

If arange had be previoudly set, it isreset to asingle user (current user +/- 1 user) with this
command.
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VI REPAIR

WARNING

Repair and/or servicing of this equipment may only be performed by qualified personnel
experienced in telephone, radio communications systems or by qualified personnel at an approved
repair facility.

In case of installation difficulty, call Zetron for aModel 748 Applications Support Engineer. Please
have the serial number of the unit and/or the Zetron order number when you call.

If aunit develops afault in service and the unit needs to be returned, after consultation with a Zetron
engineer, you must obtain an Authorzed Returns Number (ARN) before returning the unit. Please
guote the ARN in any further correspondence.

Zetron, Inc.

28 Campbell Court, Campbell Road,
Bramley, TADLEY, Basingstoke,
Hants, U.K.

RG26-5EG

Tel No:  +44 (0) 1256 880663
FAX No: +44 (0) 1256 880491

MISCELLANEOUS SERVICE NOTES

1.

3.

When the unit is reset or powered on, an automatic memory test will be executed. If greater than
20 memory errors are detected in the user programming, the unit will reset all of the user
database to the default settings. Any user with bad checksum will be marked as such and can be
displayed under System Statistics in the Diagnostic menu.

If the audio does not sound correct, perform an audio sweep test by generating an audio signal on
the RF input of the repeater (of known deviation), and monitor the repeater output deviation. The
output deviation should be fairly flat from 300 to 2500 Hz.

When using the internal noise detector for COR, if the COR polarity switch seems backward, the
audio input from the receiver may not have enough high frequency content (greater than 6 kHz)
for the noise detector to operate. It is usually caused by low pass filtering of the discriminator
audio signal. An alternate connection point must be found in the receiver which provides
unfiltered audio, or areceiver generated COR signal must be connected.
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4. The Carrier LED MUST follow carrier activity on the channel. It must be lit when carrier is
present and extinguished when carrier is absent. If it is aways off, the Model 748 will not
function correctly.

5. The Carrier and DTMF LEDs are hardware controlled. The drive circuits for these LEDs are a'so
signal inputs to the microprocessor. When trying to troubleshoot an installation, you can use
these as indicators of what information is being provided to the software of the Model 748.

6. If theunitisnon-operational and the AUX LED on the front panel pulses slowly, contact Zetron
Applications for further assistance.
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MODEL 7XX AUDIO BLOCK DIAGRAM (006-0077A)
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MODEL 7XX CONTROL BOARD (702-9793D)

Parts List

LEGEND:

#
n

+

NOT INSTALLED
INSTALLED ON HIGHER ASSY
OPTION (INSTALLED PER CUSTOMER ORDER)

ITEM QTY  COMPONENT REFERENCE PART NO. DESCRIPTION PART REFERENCE
1 1 R18 101-0033 RESISTOR,22 OHV,1/4W,5%,CARBON FILM 2
2 3 R45,R46,RA9¢# ,R88 101-0047 RESISTOR,47 OHV,1/4W,5%,CARBON FILM 47
3 3 R83,R131#,R155,R169 101-0049 RESISTOR,100 OHMV,1/4W,5%,CARBON FILM 100
4 1 R107 101-0051 RESISTOR,120 OHV,1/4W,5%,CARBON FILM 120
5 9 R1,R2,R3,R484#,R138,R183#, 101-0057 RESISTOR,220 OHV,1/4W,5%,CARBON FILM 220
R184#,R185,R186,R187,
R188,R189
6 1 R95 101-0059 RESISTOR,270 OHV,1/4W,5%,CARBON FILM 270
7 2 R191,R190 101-0061 RESISTOR,330 OHMV,1/4W,5%,CARBON FILM 330
8 2 R77,R93 101-0065 RESISTOR,470 OHV,1/4W,5%,CARBON FILM 470
9 6 R28#,R32#,R36#,R37#,R39, 101-0066 RESISTOR,510 OHV,1/4W,5%,CARBON FILM 510
RAO#,R78,R89,R90,R111,
R132#,R134#,R167
10 1 R108 101-0067 RESISTOR,560 OHV,1/4W,5%,CARBON FILM 560
1 0 Rvo# 101-0069 RESISTOR,680 OHMV,1/4W,5%,CARBON FILM
12 18 R8,R13,R19,R23,R62,R82, 101-0073 RESISTOR,1.0K OHV,1/4W,5%,CARBON FILM 1.K
R100,R106,R125,R130#,
R143,R144,R153,R164,R168,
R171,R179,R182,R192
13 1 R21 101-0074 RESISTOR,1.2K OHM,1/4W,3%,CARBON FILM 1.
14 3 R65,R69,R86 ,R124# 101-0075 RESISTOR,1.5K OHM,1/4W,5%,CARBON FILM 1.5
15 5 R9,R12,R50#,R52#,R61,R84, 101-0081 RESISTOR,2.2K OHV,1/4W,5%,CARBON FILM 2.XK
R110
16 1 R154 101-0083 RESISTOR,2.7K OHV,1/4W,5%,CARBON FILM 2.7
17 3 R103,R140,R142 101-0085 RESISTOR,3.3K OHV,1/4W,5%,CARBON FILM 3.3XK
18 2 R177,R68 101-0087 RESISTOR,3.9K OHM,1/4W,3%,CARBON FILM 3.K
19 6 R5,R16,R17 ,R29¢#,R33#,R56, 101-0089 RESISTOR,4.7K OHV,1/4W,5%,CARBON FILM 4.7K
R98,R135
20 1 R129 101-0090 RESISTOR,5.1K OHM,1/4W,3%,CARBON FILM 5.1K
21 1 R92 101-0094 RESISTOR,7.5K OHV,1/4W,5%,CARBON FILM 7.5K
2 8 R58,R72#,R73#,R74#,R94,  101-0097 RESISTOR,10K OHV,1/4W,5%,CARBON FILM 10K
R123,R151,R152,R159,R160,
R173
23 1 R162 101-0098 RESISTOR,11K OHV,1/4W,5%,CARBON FILM 11K
24 2 R87,R85 101-0099 RESISTOR,12K OHV,1/4W,5%,CARBON FILM 12K
25 1 R158 101-0100 RESISTOR, 13K OHV,1/4W,5%,CARBON FILM 13K
26 2 R81,R181 101-0101 RESISTOR, 15K OHV,1/4W,5%,CARBON FILM 15K
27 3 R127,R128,R163 101-0103 RESISTOR,18K OHV,1/4W,5%,CARBON FILM 18K
28 5 R20,R57,R114,R122,R166 ~ 101-0105 RESISTOR,22K OHV,1/4W,5%,CARBON FILM 22K
29 1 R165 101-0106 RESISTOR,24K OHV,1/4W,5%,CARBON FILM 24K
30 1 R145 101-0107 RESISTOR,27K OHV,1/4W,5%,CARBON FILM 2K
31 4  RX2,R112,R113,R156 101-0108 RESISTOR,30K OHV,1/4W,5%,CARBON FILM 30K
NOTE 19
32 10 R22,R136,R137,R139,R157, 101-0109 RESISTOR,33K OHV,1/4W,5%,CARBON FILM 33K
R161,R172,R174,R178,R195
3 3 R7,R11,R15 101-0111 RESISTOR,39K OHMV,1/4W,5%,CARBON FILM 3K
# 12 R4,R43,R44,R66,R67,R70,  101-0113 RESISTOR,47K OHV,1/4W,5%,CARBON FILM 47K
R71,R105,R147,R148,R170,
R175
35 3 R25,R96,R180 101-0115 RESISTOR,56K OHV,1/4W,5%,CARBON FILM 56K
36 4  R6,RI10,R14,R194 101-0117 RESISTOR,68K OHV,1/4W,5%,CARBON FILM 68K
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Parts List (Continued)

ITEM QTY  COMPONENT REFERENCE PART NO.  DESCRIPTION PART REFERENCE
37 0 R3B# 101-0118 RESISTOR, 75K OHV,1/4W,5%,CARBON FILM 7K
3B 0 RI33# 101-0119 RESISTOR,82K OHM,1/4W,5%,CARBON FILM 8K
39 9  R41,R42,R64,R75#,R76,R:0, 101-0121 RESISTOR,100K OHV,1/4W,5%,CARBON FILM 100K
R102,R149,R176,R193
40 1 R0 101-0123 RESISTOR,120K OHM,1/4W,5%,CARBON FILM 120K
41 3  R27,R55,R91 101-0131 RESISTOR,270K OHM,1/4W,5%,CARBON FILM 270K
42 1 R4 101-0133 RESISTOR,330K OHV,1/4W,5%,CARBON FILM 3BK
43 2 R24,R126 101-0137 RESISTOR,470K OHM,1/4W,5%,CARBON FILM 470K
a4 1 R% 101-0141 RESISTOR,680K OHM,1/4W,5%,CARBON FILM 680K
45 3  R97,R101,R150 101-0145 RESISTOR,1.0M OHM,1/4W,5%,CARBON FILM 1.0M
46 1 RI09 101-0148 RESISTOR,2.0M OHM,1/4W,5%,CARBON FILM 2.0M
47 1 Rl46 101-0150 RESISTOR,2.7M OHM,1/4W,5%,CARBON FILM 2.M
48 2 R, NOTE 20 101-0160 RESISTOR,10M OHM,1/4W,5%,CARBON FILM oM
R104 NOTE 8
49 0 R4# 102-0471 RESISTOR,470 OHM,1/2W,5%,CARBON FILM 470 /20
50 0  RV2#,RVI# 105-0001 VARISTOR,250VAC, 703 250VAC
51 0 R30#,R31#,R34#,R35# 106-0047 RESISTOR,FUSIBLE,4.7 OHV,1/2W,5% 4.7-1/2F
52 0 RM4# 106-0115 RESISTOR,15 OHV,1/2W,5%,FUSING RESISTOR 15-1/2F
53 O  RS5I#,R53# 106-2231 RESISTOR,FUSIBLE, 22K OHM,1/2W,5%,FLAVE RESISTANT 22K-1/2FP
4 0 RU7# 107-0501 POT,S5K OHM,1 TURN 5K
55 5  R59,R60,R63,R116#,R119, 107-0502 POT,50K0HM,1 TURN 50K
R121
56 2 R115,R118#,R120 107-3085 POT,10K OHM,1 TURN 10K
57 1 RG3 NOTE 24 109-0073 RESISTOR,1.0K OHV,1/8W,5%,CARBON FILM 1.0K 1/8W
58 1 R4 NOTE 25 109-0093 RESISTOR,6.8K OHV,1/8W,5%,CARBON FILM 6.8K 1/8N
59 1 RP4 119-0005 R-NETWORK,3.3K OHV x 9,BUSSED,SIP-10 3.X
60 1 RP3 119-0008 R-NETWORK,10K OHV x 7,BUSSED,SIP-08 10K
61 1 RR2 119-0025 R-NETWORK,10K OHM x 4, ISOLATED, SIP-08 10K
62 1 RPL 119-0026 R-NETWORK,2K OHM x 4, ISOLATED,SIP-08 X
63 2 C12,C13 150-0096 CAP,1000pF, 1KV, 10%,CERAVIC DISC,YSP -001 1KV
64 0  Cr#,C8#,Co#,Cl10#,C1a# 150-0471 CAP,470pF, 3KV, 10%,CERAMIC DISC,YSP 470pF 3KV
65 2, NOTE 10 151-0020 CAP, .001uF,100V,10%,CERAMIC X7R .001
Ccx2 NOTE 11
66 6  C8,C87,C114,C115,C139, 151-0022 CAP,22pF,100V,10%,CERAMIC NPO 22pF
C140
67 1 Cli7#,065 151-0047 CAP,470pF,100V, 10%,CERAVIC NPO 470pF
68 1 151-0080 CAP, .0022uF,100V, 10%,CERAMIC X7R -0022
69 1 4 151-0085 CAP, .22uF,50V,20%,CERAMIC Z5U 22
70 5 (CA4,055,094,C124,C128 151-0120 CAP, .O1uF,50V,10%,CERAMIC X7R .01
71 42 (,3,¢4,05,06,04,C15, 151-0180 CAP,.1uF,50V,20%,CERAMIC Z5U A
C24,C25,C30,C40,C42,C44,
C57,058,059,060,061,Co4,
066,068,C71,C72,C73,C74,
C84,C85,C88,C91,092,C93,
C9%6,C97,C:9,C101,C110,
cin,c112,¢118,C119,C121,
Cc123
72 2 (095,062 151-0181 CAP,.1uF,50V,10%,CERAMIC X7R A
73 4  C31,Cm,C125, 151-0199 CAP, .47uF,50V,5%,POLYESTER A7
Cr7 NOTE 23
74 8  (51,C75,C108#,C108,C109, 152-0012 CAP,.1uF,50V,5%,POLYESTER A
Cc116,C122,C132,C138
NOTE 22
75 0  CH4#,C35# 152-0021 CAP, .47uF,250V,10%,POLYESTER A7 250V
76 1 CAr# 152-0033 CAP,3.3uF,50V,20%,NON-POLAR ELECTROLYTIC,RADIAL 3.3
7 1 48 152-0040 CAP,4.7uF,50V,20%,NON-POLAR ELECTROLYTIC,AXIAL 4.7
78 3 (33,083,104 152-0080 CAP, .22uF,50V,5%,POLYESTER .22 5V
9 0 C2,C37,638,067,C76,C102, 152-0085 CAP, .O1uF,50V, 5%, POLYESTER .01
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ITEM QTY  COMPONENT REFERENCE PART NO. DESCRIPTION PART REFERENCE
80 8 (C20,C22,C3%6,C81,C82, 152-0089 CAP, .001uF,50V,5%,POLYESTER .001L
C120#,C129,C133,C136
81 0  C45# 152-0224 CAP, 0.22uF,630VDC,10%,POLYESTER, 945V SURGE 0.22K 630V
82 3  (80,C100,C105 152-0250 CAP, .047uF,50V,S%,POLYESTER 047
83 3  (20,C106,C142 154-0022 CAP,22uF,16V,10%, TANTALUM 22 TANT
&4 3 (%6,069,C78 154-0025 CAP,1uF,35V,10%, TANTALUM 1 TANT
85 0 Ce3# 154-0035 CAP,2.2uF,25V,10%, TANTALUM 2.2 TANT
86 2 (80,49 154-0050 CAP,4.7uF,16V,10%, TANTALUM 4.7 TANT
87 6 C2,06,C17,C18,C19,C26, 154-0100 CAP,10uF,16V,10%, TANTALUM 10 TANT
c27,Cc28,C32,C98,C107,
C113,C126,C127,C130,C143
NOTE 15
83 2 (C131,C70 155-0015 CAP,2.2uF,100V,20%,AXIAL,Al-E 2.2
2 C3,G43 155-0052 CAP,10uF,35V,20%,RADIAL ,AI-E 10
D0 2  (C52,053,C00# 155-0077 CAP,100uF,25V,20%,RADIAL ,Al-E 100
91 1 155-0083 CAP,470uF,10V,RADIAL,AI-E 470 10V
92 0  Cdo# 155-0120 CAP,2200uF,25V,20%,AXIAL,Al-E 2200 25V
93 1 C39 155-0140 CAP,3300uF, 25V, +50/-10%, AXIAL ,Al-E 3300 25v
A 2 E4,BE5 305-0001 BEAD,3B FERRITE,W/LEADS
95 14 B,Ek2,BE3,B6,E7,E8,E9,E10, 305-0306 FILTER,BMI, .01 Z5U,100V 6A MAX .01 22U
E11,F12,E13,E14,E15,E16
96 0  Ti#,T2# 305-0600 XAVR,600:600 DRY TELCO,1500 VAC HIPOT
97 0 T# 305-1540 XAVR,TELCO HYBRID,SVALL SIZE
98 8 DS1,DS2#,0S3#,054,0S5, 311-0011 LED,RED,DIFFUSED,5mm CYLINDRICAL
DS6,Ds7,0S8,DS9,0510
9 1 DS11 311-0012 LED,GREEN,DIFRUSED,5mm CYLINDRICAL
100 0  UBH,Ul7#,Ul8# 311-1001 OPTO ISOLATOR,BI-POLAR H11AAL
101 3 W3,u,L 316-0004 SWITCH-CAP FILTER,4-POLE LON-PASS MF4
102 1 u 316-0232 1C,RS232 DRIVER +5V OMOS, 2KV ESD TEST 232
103 3 U7,u21,u43 316-0324  1C,0P-AVP,BIPOLAR,358 EQUIVALENT,QUAD 324
104 4 U19,U20,U39,u42 316-0358 IC,0P-AVP,BIPOLAR,DUAL 358
105 1 vl 316-0567 PLL,TONE DECODER 567
106 2 U40,U33 316-3307 IC,0P-AVP,LON BIAS CURRENT,DUAL 34072\
107 2  WLW2 316-7805 REGULATOR,+5V,1.5A 7805
108 1 U36 321-0204 IC,ROWR,DTWF 751204
109 1 U 321-0224  1C,MODBEM, 2400 BAUD,SINGLE CHIP MODEM T3K224
110 1 U3b NOTE 6 321-0751 1C MICRO,OMCS,3.5 TO 12vHZ,0 TO 70C ASIC 001
111 0 ux NOTE 3 321-1001 IC,SRAM,128K x 8,100nS, 50uA,0 TO 70C 128Kx8 SRAM
112 1 U6 321-6812  1C,MICRO,W/EEPROM 68HC11IAL
113 2 U10,U14 NOTE 2 321-6840 PROGRAMMABLE TIMER MODULE,O-70C,2VHZ 68840
114 1 U13 NOTE 7 321-8256 1C,SRAM,32K x 8,100nS,50uA, O TO 70C 32KX8
115 1 W NOTE 6 322-7256  1C,EPROM,OMOS, 32K x 8,250nS 27C256 EPROM
116 1 W NOTE 6 322-7512  1C,EPROM,64K x 8,120nS 27C512
117 1 U2 323-4053 ANALOG SWITCH,TRIPLE SPDT 4053
118 1 U8 323-4066 QUAD ANALOG SWITCH 4066
119 3  Ul15,U16,U25 324-4138 DECODER 1 OF 8 74HC138
120 1 U4 324-4139 DUAL 2-4 LN DECODER 74HC139
121 3 U6,U23,U27 NOTE 12 324-4259 LATCH,8 BIT ADDRESSABLE TAHC259
122 1 U0 324-4373 OCTAL LATCH 74HC373
123 1 un 324-7400 1C,NAND,HC,QUAD 744000
124 1 U7 324-7414  1C,HEX SCHMIDT ,MOTOROLA THRESHOLDS 7414
125 1 U0 324-7474 1C,ALIPALOP,D,HC,DUAL T4C74
126 2 UA,U8 325-4374 OCTAL DFF REG TS T4HCT374
127 0 # 340-0172 XSTR,PNP,3A,80V,BETA>30,12.5/,TO-126 MIEL72
128 0 & 340-0182 XSTR,NPN,3A,80V,BETA>30,12.5/,T0-126 MIE182
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ITEM  QTY COVPONENT REFERENCE PART NO. DESCRIPTION PART REFERENCE
129 0 U 340-2003 RELAY DRIVER 50V/_5A 2003
130 1 Qo9 340-3821 XSTR,JFET,N-CHANNEL ,FOR 2V BIAS AGC,TO-92 VPF3821
131 10 QX1,Q1,Q%2,Q7,Q0#,Q10%,  340-3004 XSTR,NPN,40V/200MA, TO92 2N3004

Q11,Q12,013,Q14,Q15,Q16

NOTE 21

132 1 340-3006  XSTR,PNP,40V/200MA, TO92 2N3906
133 1 8 340-5460 XSTR,JFET,P-CHAN, 40V, 5MA, TOZ2. PKG 2N5460
134 5  2,05,06,017,Q18 340-7000  XSTR,MOSFET,N-CHANNEL.,60V/ 0.2A,5 OHVS,TO-92 2N7000
135 2 CR8,CRO,CRI4#,CRISH 342-0001 DIODE, SILICON, 1A, 100V, D0-41 INAOO2
136 1 o4 342-0103 DIODE,SCHOTTKY,0.37V @ IMA TYP SD103A
137 9  CR1,CR2,0R3,0R5,CR6,CRIS, 342-3000 DICDE, SILICON, 100V, 250MY 1NA148

CR19,0R20,CR21
138 4 CRIO,CRI1,CRI2,CRI3 342-3011 DIODE,SILICON, 1A ,1000V ANA0O7
139 1 R2 343-3017 DIODE,ZENER, 6.2V, 1/2W, 5 6.2V 1/20
140 1 R7 343-3029 DIODE,IW 5.1V +-5% MOTOROLA ONLY 5.1V
141 0  CRI7T#,CRI6# 343-3035 DIODE,ZENER, 12V, 1W, % 12V
142 1 sm 371-0024 SWITCH,PB,SPST,MOM,R/A, B MNT
143 1 Y2 NOTE 4 376-0358 XTAL,3.579545\HZ,, CL=18pF,HC-49 3.58HZ
144 1 1 NOTE 4 376-0737 XTAL,7.3728\Hz,CL=18, 20pF, HC-49 7.3728HZ
145 1 Y3 NOTE 4 376-1106  XTAL,11.0592MHZ,CL=18pF,HC-49 11.0502MHZ
146 1 Y4 NOTE 4 376-1600 XTAL,16.000 MHZ,CL=18,20pF ,HC-49 16.000VHZ
147 0 K 380-0001 RELAY,SPDT,12V, 150K OPGIA,24VDC
148 0 KI#,K3#,Kaf, Kot 380-0030 RELAY,DPDT MINI-DIP,12 V COIL
149 1 X5 401-0059 CONN,15-POS MALE HEADER,PC-RA 0.200"
150 0 Jow,J3%,X44 401-0080 6-PIN LO PRO R/A TELCO
151 1 n 401-0663 CONN,D-SUB,9 PIN, FEMALE, PC-R/A,METAL-SHELL
152 1 P2 NOTE 1 401-2648 8-POS MALE 156" CTRS SR
153 1 36 401-6001 10-POS FEMALE
154 1 J7 401-6005 6-POS FEMALE
155 0 TP 403-0001 01 OF 401-0052
156 1 JP4#,JPSH,IP6H,IPTH,IPSH, 403-0002 02 OF 401-0052

JPOH, IP10#, JPL1#, IP12#,

JPL3#, IPL7#, IP18H, JP19H,

JP20#, P28
157 9 JP1,JP2,JPI5#,JP22,JP23, 403-0003 03 OF 401-0052

JP24,3P25,3P26,IP27,3P29,

JP30#
158 1 Jp3L 403-0202 04 OF 401-0052 [2 x 2]
159 2 JP21,0P32 403-0203 06 OF 401-0052 [3 x 2]
160 1 P NOTE 14 403-1015 15 OF 401-0036
161 1 P4 403-4008 08 OF 401-0262
162 2 P3,PMd 403-4010 10 OF 401-0262
163 4 TPI#,TP2#,TP3#,TPA,TPS, 404-1001 Ol OF 401-1364

TP6,TP7, TPS#
164 2 JP3#,JP14,IP16 408-0001 WIRE JUMPER (24GA WIRE .35)
165 1 A 416-0018 FUSE,1A 1A
163 7 XVRL,XVR2,STANDOFFS 210-0001 KEP NUT, ZINC
164 1 XRL 220-0102 440 X 3/8 PAN PHILLIPS
165 1 xR 220-0108 440X1/4 PAN PHILLIPS
166 2 NOE 16 250-0101 STANDOFF, 440 X 1/4, W/STUD
167 2 NOE5 250-0104 STANDOFF, 440 X 1/2, W/STUD
168 1 NOTE 9 250-0107 STANDOFF, 440 X 7/16, W/STUD
169 1 U3 NOTE 7 321-6264 8K X 8 RAM 150NS (ONS WRITE HOLD)
170 1 U2 NOTE 3 321-8256 SRAM, 32K X 8, 100NS, S0UA FROM 0-70C

025-9368H

209



Repair

(ZETRON),

MODEL 7XX CONTROL BOARD (702-9793D)

Parts List (Continued)

ITEM QTY  COMPONENT REFERENCE

PART NO.  DESCRIPTION

PART REFERENCE

171
172

173
174

175
176
177
178
179
180
181
182
183
184
185
186
187
188

1
14

XRVL
XIP1,2,22-27,29
s A
XJP21 (POS B)
XJP3L (POS A & A)
XJP32 (POS A & D)
XPL NOTE 14
XU3,4,5,19,20,33,39-42
XU7,11,21,29,36-38,43
XU1,6,15,16,23,24,25 32
XU28,30,34
XU35
XU2,9,10,13,14,31
XU22
XU26
XP0  (FOS A)
MTG. HOLES NEAR J2 & J4
XF1
X0s4-11
PCB
XRXL
XRVL

381-0010 HEATSINK, TO-220, BLK
402-3040 MINI JUWWPER

403-4010 10 OF 401-0262
407-0008 SKT, 08 PIN DIP
407-0014 SKT, 14 PIN DIP
407-0016 SKT, 16 PIN DIP
407-0020 SKT, 20 PIN DIP
407-0023 SKT, 24 PIN SKINNY DIP
407-0028 SKT, 28 PIN DIP
407-0032 SKT, 32 PIN DIP
407-0052 SKT, 52 PIN PLCC
408-0001 WIRE JUWPER

415-0088A LEXAN INSULATOR
416-3040 FUSE CLIP

417-0010 LED MOUNT RA
410-9710A MAX MAX CONTROL BOARD
525-0003 INSUL. TUBE CLEAR #19
561-0001 THERVAL COMPOUND

NOTES: Notes are for production use only.
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(ZETRON),

MODEL 7XX CONTROL BOARD (702-9793D) Silkscreen
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(ZETRON),

Repair

MODEL 7XX SINGLE E-E CARD (702-9794A)

Parts List

LEGEND:

+ = OPTION

# = NOT INSTALLED

~ = INSTALLED ON HIGHER ASSY

Item Quantity Reference Part Description Part Reference

1 1 R11 101-0033 22 OHM 1/4W 5% CARBON FILM

2 2 R10,R13 101-0061 330 OHM 1/4W 5% CARBON FILM

3 1 RO 101-0065 470 OHM 1/4W 5% CARBON FILM

4 1 R8 101-0073 1.0K 174V 5%  CARBON FILM

5 2 R9,R0 101-0077 1.3K 1/4W 5% CARBON FILM

6 2 R26,R5 101-0085 3.3K 1/4W 5% CARBON FILM

7 1 RA 101-0121 100K 1/4W 5% CARBON FILM

8 1 R18 101-0125 150K 1/4W 5% CARBON FILM

9 2 R23,R28 102-0059 300 OHM 1/2W 5% CARBON FILM
10 2 R5,R6 103-0075 RESISTOR, 7.5 OHV 2W 5% CARBON FILM
n 1 R NOTE 1 103-0100 RESISTOR, 100 OHV 5% 2W
12 1 R3 103-0103 RESISTOR, 10K IW 5% FLAVEPROOF
13 5 R2,R30,R31,R33,R4 104-0047 249 OHV 1/4W 1%
14 1 R12 104-1002 10.0K 1/4W 1%
15 1 Rv1 105-0001 VARISTOR 250V AC
16 1 RV2 105-0008 TRANSORB, BIDIRECTIONAL 27V
17 2 RLRL NOTE 1 106-0047 4.7 OHM 1/2W B% RUSIBLE

18 2 R17,R16 107-0502 50K POT 1 TURN

19 1 R7 115-0008 8.25 OHM /AW 1%
20 2 R21,R19 115-1000 RESISTOR, 100 OHM, 1/4W, 1%
21 1 R32 115-2742 RESISTOR, 27.4K, 1/4W, 1%
2 1 R14 115-6192 RESISTOR, 61.9K, 1/4W, 1%"
23 3  R15,R27,R35 1158250 RESISTOR, 825 OHM, 1/4wW, 1%"
24 2  RPLRP2 119-0025 10K X 4 ISOLATED 8-PIN SIP
) 3 (,2,a3 150-0471 470 PF 3KV +10% CERAMIC DISC YSP
26 2 C10,09 151-0020 .0O01UF 100V +10% CERAMIC, X7R
27 1 C16 151-0027 270PF 100V/200V +-10% CERAMIC NPO
28 1 C19 151-0047 470PF 100V/200V +-10%/3% CERAMIC NPO
29 3 C11,C20,C22 151-0180 .1UF 50V +-20% CERAMIC Z5U
30 1 C5 151-0199 .47UF 50V +-5h, POLYESTER
31 1 A 152-0030 2.2 UF 250V +-10% POLYESTER
3R 3  06,C13,C15 152-0092 .0022uF 50V 5% POLYESTER
3 4 C8,C12,C14,C21 152-0122 .022 UF 50V 5% POLYESTER
A 1 C17 154-0035 2.2UF 25V TANTALWM +-10%
35 2 Cc7,C5 154-0060 6.8UF 35V TANTALWM +-10%
36 2 (C18,C26 154-0100 10 UF 16V TANTALWM +-10%
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Repair

(ZETRON),

MODEL 7XX SINGLE E-E CARD (702-9794A)

Parts List (Continued)

Iten Quantity Reference Part Description Mfg.Partho.

37 2 C23,C24 155-0083 470 UF 10 VOLT RADIAL ALUMINUM ELECTROLYTIC
38 2 T2,T1 305-0022 600:600 XAVR  *SAFETY/NETWORK CRITICAL*
39 3 u1,u2,u3 NOTE 2 311-0006 BS OPTO ISOLATOR  *SAFETY/NETWORK CRITICAL* PC110
40 1 W 316-3074 QUAD HF OP-AVP EXT. TEWP 33074
11 1 w 316-3407 DUAL OPAVP EXT. TEWP. LON BIAS CURRENT 33072
12 1 @ 340-0029 NPN POAER 1A 100V TIP29C
43 1 [05] 340-0182 NPN 3A 80V, 12.5N, GAIN OVER 50 MIE182
44 1 (018 340-0250 XSTR, PNP 40V BETA >250 MPS4250
45 2 A,56 340-3904 NPN 40V/7200MA, TO2 2N3904
46 3 CR2,CR3,CR4 342-0001 DICDE, SIL 1A 100Y 1IN4002
a7 1 Rl 342-0002 BRIDGE RECTIFIER, DIP, 200V, 1A
48 2 KK 380-0005 DPDT, LINE ISOLATION RELAY *SAFETY/NETWORK CRITICAL*
29 1 2 401-0010 10-POS THRU PCB
50 1 Jl 401-0080 6-PIN LO PRO R/A TELOO
51 1 X2 210-0001 4-40 KEP NUT ZINC
52 1 X2 220-0102 4-40 X3/8 PAN HD PHIL
53 6 Xr1,2,4 NOTE 1 305-0090 BEAD, 4S2 FERRITE, 0.3 SLEEVE, NO LEADS
54 1 X 381-0010 HEATSINK, T0-220, SVALL BLACK EXTRUSION
55 1 X 407-0008 SKT, 08 PIN DIP
56 1 XUS 407-0014 KT, 14 PIN DIP
57 1 PCB, BARE 410-9794A M7XX SINGLE E-E CARD, PCB

NOTES: Notes are for production use only.
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(ZETRON),

MODEL 7XX SINGLE E-E CARD (008-9794A) Schematic

[F— 36 § 30805 G&BY 'T2 JequeAon _ eyed
<L v6.6-800 L ) ou on
A3 JequNN JuUswndog azis
QHYD ONS-0L-ONZ 18v8 3TONIS XXZW on
21374 EE) G SIOOH A voseNz INAHE v roeena
¥0Z6-£2006 NOLONIFASYM 'GNOWGIY e e s e
A'N LHNOD HIVET PEOST oB24TL
TONI ‘NOHLIZ . &0 - AME ddOLy
H 50
1 amm XT 6 TD MEF A.
. mm e 1 ¥
FHIM HIdWNr . 0Trad < vid sad T o
. To0 M2 S°L
ELUTRNT, x L) @l L s [t
*O3TIVASNI LON »* IHd | o3S ek Tt
E osES o oee Z
“ATBWISSY HIHOIH »00% ove ovAosz S
NO O3TIVLISNI -~ eu 2873rW ¥o ety TAY
43050 _HIWOLSND e M2 5L H
63d TIVISNI 'NOILJO + T Rl
As+ ©ANvL B°9.] Sxy wo'or 8 S
L33 B T — Mz 00F
oNnoss VLISIg e Xt s2°8 7 IPT N vy
s 7 501 AN
/
1 IHd /BN N w
- aYi y 200vNT - W 2OOrNT
| —ECEw \L] e (25 o3s €uo
INVL B9
i AT+ AT+
ANE Hd0LY
€3
S16vVd gIsnnn| 200vNT oLy :
o 4 - 6l
MT. %OT Aosz 22
. =] vo
“NHNL F 3HV SHILIWOILNILOD TV ‘e m m >mm A m -
‘SOVHVHOHIEW NI 38V S3NIVA HOLIOVAYD TV 2 ) .
XS LLYM /T
‘SWHO NI 3Hv S3NIVA WOLSIS3H TW %
i03I4I03dS 3SIMHIHLO SS3TINN  SHION ‘hDOmm_m
= e
X AV 43 N
/_m«
an umo_hv a2 e XT 6ve
) o5 +] o8 220 xXv dvsz sior &
pate) A |u|nm|:|| arad
T = 1, dosz z v
A0S 220 A i
o] S 53 vias
AOF Ocb | AOT OLF | Ma/y nom = X1 00T ¥
v €20 €2 ]
22 «—| M—l - T T2y Xv g28 A0S 220 ANVL N.Nl\
l l mnwwm 2l cad |_| vioge ALE o
' vsn
MZ2/% COE
sau i : an
AST+ : X% Bp2 X 62 - 5 H0T
‘ ABE+ oed TEd _‘uxﬂ\ 82dd
H ve 50T - v e
BA
A 4 o vaaw AZF+ 220 L ANvL o7 A0S H_H
L 922 200"
oty TVE 31}
XT 6v2
HOT vEY =
avad
A0S
AOS 220" 2200°
v or v¥0 T AL H
812
X¥ 6v2
EEY
-Pe-p[ I T WO T WS T __ _JIVFEH T v 1 30IS A"VANOOES
| @av T SiHS | Ned [ NOILJIHOS30 |A3Y B

219

025-9368H



(ZETRON),

Repair
MODEL 7XX SINGLE E-E CARD (702-9794A) Silkscreen
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(ZETRON),

Repair

MODEL 4XB VOICE CARD (702-9236F)

Parts List

LEGEND:

~ = INSTALLED ON HIGHER ASSEVBLY

# = NOT INSTALLED

+ = OPTION, INSTALL PER CUSTOVER ORDER

Iten Quantity Reference Part Description Mfg.-Part No.
1 1 RXINOTES 101-0069 680 OHM 1/4W 5% CARBON FILM
2 1 R6 101-0073 1K 1/4W 5%  CARBON FILM
3 1 R3 101-0090 5.1K 1/4W 5% CARBON FILM
4 1 R2 NOTE 2 101-0105 22K 1/4W S% CARBON FILM
5 1 R 101-0121 100K 1/4W S% CARBON FILM
6 1 Rl NOTE 2 101-0129 220K 1/4W 5% CARBON FILM
7 1 R5 107-0501 5K POT 1 TURN 3386P-1-502
8 2 3,6 151-0010 100 PF 50V +-10% CERAMIC, TEMPERATURE STABLE CW15C101K
9 1 C12 151-0199 .47 F 50V +5% POLYESTER EQQVIHA743Z
10 2 c7,ca 152-0085 .01 UF 50V + 5%  POLYESTER ECQ-V1H103JZ
1 3 Cl1 NOTE 2, ¢4,C10 152-0089 .001 UF 50V +-5%  POLYESTER ECQBIH102JZ
12 4 (C2,06,C8,09 154-0025 1 UF 35V TANTALWM ECS-F35E1
13 4 U5,U6,U7,8 3218256 32K X 8 RAM LP HPD43256-15L
14 1 w 323-8330 STATIC WICE REC/PLAY LSI T8330
15 1 W 324-4132 QUAD NAND SCHMIDT NCH74HC132
16 1 W 324-7414 HEX SCHMIDT 74HC14
17 1 u 324-7427 TRIPLE 3 INPUT NOR 74HC27
18 2 Qe 340-3904 NPN 40V/200VA 2\N3904
19 1 CR1 NOTES 5,6 342-3008 DICDE, GERVANIUM IN100
20 1 R 342-3009 DIODE, SILICON 100V 250MW 1N4148
21 1 v 376-0500 500 KHz CER RESONATOR CSB500E
2 2 PLP2 NOE1 401-6008 5-POS MALE ROUND 26-51-0051
23 1 T 403-0001 1 OF 401-0052
24 0 JrPi# 403-0002 2 OF 401-0052
25 1 BNl 416-0002 LITH CELL BATT BR2325
26 1 NOTES3 251-1240 440X.062 FIBER
27 3 XULXU2,XU3 407-0014 SKT, 14 PIN DIP
28 4 XU5,XU6,XU7,XU8 407-0028 SKT, 28 PIN DIP
2 6  XIP2,XIP3 (PCS B) 408-0001 WIRE JWMPER

XJP4 (PCS A & B)
XJP5 (PCS A & D)

30 1 PCB 410-9193C.1 \OICE CARD
31 1 XBT1 NOTE 4 415-9432A  BATTERY INSULATOR
3R 1 X8n 416-0001 LITH COIN BATT HOLDER BHO06
3 AR NOTE 3 561-0010 TAK PAK

NOTES: Notes are for production use only.
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(ZETRON),

Repair

MODEL 4XB VOICE CARD (008-9236F) Schematic
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(ZETRON),

Repair
MODEL 4XB VOICE CARD (702-9236F) Silkscreen
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(ZETRON),

Repair

MODEL 4XB DIAL CLICK BOARD (702-9242E)
Parts List

LEGEND:

# = NOT INSTALLED

~ = INSTALLED ON HIGHER ASSY

OPTION (INSTALLED PER CUSTOMER ORDER)

+

ITEM QTY  COMPONENT REFERENCE PART NO.  DESCRIPTION MANUFACTURE PN
1 1 R22 101-0065 470 OHM 1/4W 5% CARBON FILM
2 1 R12 ,R25# 101-0071 820 CHM 1/4W 5% CARBON FILM
3 2 R1,R13,R19#,R26¢# 101-0081 2.2K 1/4N % CARBON FILM
4 6 R4,R5,R8,R9,R11,R15#, 101-0097 10K 1/4W 5% CARBON FILM
R16#,R20#,R21# ,R24# ,R28#,
R29
5 2 R7,R14,R27#,R31# 101-0101 15K 1/4W % CARBON FILM
6 2 R2,R3,R17#,R18# 101-0123 120K 1/4W S% CARBON FILM
7 1 R6,R30# 107-0504 200K POT 1 TURN 3386P-1-204
8 1 4,09 151-0020 .001 UF 50V +-10% CERAMIC, TEMPERATURE STABLE CN15C102K
9 1 CL,Ci0# 151-0120 .01 UF 50V +10% CERAMIC, TEMPERATURE STABLE CW15C103K
10 3 (C2,CG3,06#,Cr#,C11 151-0180 .1 UF 50V +-10%  CERAMIC, UNSTABLE AVXSR205E104MAA
11 2 05,G8,C12# 154-0025 1 UF 35V TANTALWM ECS-F-35E1
12 2  (C13,C14,C15#,Cl6# 155-0055 22 UF 25V +50u-10% AXIAL ~ ALUMINUM ELECTROLYTIC TLBIE220M
13 1 DS1,DS2# 311-0010 LED RED LAWP HLMP3300
14 1 Wi 316-0005 REGULATOR 5V LON POMER LM78L05
15 2 Ul,U2,Us#,uss 316-0358 OP-AVP, DUAL LM358N
16 1 QL,Q2# 340-3904 NPN 40V/200VA 2N3004
17 1 CR5,(R7# 342-0103 SCHOTTKEY .37V @ 20MA SD103A
18 3  CORL,CR2,CR3#,CR4#,CRG, 342-3009 SILICON .50 SP 1N4148
CR8#
19 2 JA1,3B1 *NOTE 1 401-6008 5-POS MALE 09-64-1051
20 2 TPL,TP2,TP3# 403-0001 1 OF 401-0052
21 2 XULXU2 407-0008 SKT, 8 PIN DIP
2 1 410-91198 PCB

NOTES: Notes are for production use only.
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(ZETRON),

MODEL 4XB DIAL CLICK BOARD (008-9242E) Schematic
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(ZETRON),

Repair

MODEL 4XB DIAL CLICK BOARD (702-9242E) Silkscreen
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(ZETRON),

CTCSS TONES

VIl QUICK REFERENCE

The Model 748 is capable of encoding or decoding any of the 50 CTCSS tones in this table. When

programming, tones are entered directly in Hz. Y ou can include the decimal point if you wish,
although it is not required. The Repeater Panel User number is aso included. The CTCSS/DCS

decode for each of the 154 User groupsin the Repeater Panel User database is pre-set. For example

to enable CTCSS tone 100.0 Hz for decode in the Repeater Panel, go to User# 13 in the Repeater

Panel User menu.

Number Frequency (Hz) Number Frequency (Hz)
01 67.0 26 156.7
02 69.4 27 159.8
03 719 28 162.2
04 74.4 29 165.5
05 77.0 30 167.9
06 79.7 31 1713
07 825 32 173.8
08 85.4 33 177.3
09 88.5 34 179.9
10 91.5 35 183.5
11 94.8 36 186.2
12 97.4 37 189.9
13 100.0 38 192.8
14 103.5 39 196.6
15 107.2 40 199.5
16 110.9 41 203.5
17 114.8 42 206.5
18 118.8 43 210.7
19 123.0 44 218.1
20 127.3 45 225.7
21 131.8 46 229.1
22 136.5 47 233.6
23 141.3 48 241.8
24 146.2 49 250.3
25 151.4 50 254.1

025-9368H
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Quick Reference

(ZETRON),

DIGITAL SQUELCH CODES

Thefollowing tableisalist of the Digital Coded Squelch (DCS) codes the Model 748 can encode or
decode. The inverted code for each is also listed. When entering in a DCS code, precede the code
with a“D”. For DCS code 023 enter “D023”. The Repeater Panel User number is also included. The
CTCSS/DCS decode for each of the 154 User groups in the Repeater Panel User database is pre-set.
For example to enable DCS code D031 for decode in the Repeater Panel, go to User# 54 in the

Repeater Panel User menu.

228

Normal Invert | User | Normal Invert | User | Normal Invert | User
Code Code # Code Code # Code Code #
023 047 51 223 134 86 445 043 121
025 244 52 225 122 87 446 255 122
026 464 53 226 411 88 452 053 123
031 627 54 243 351 89 454 266 124
032 051 55 244 025 20 455 332 125
036 172 56 245 072 91 462 252 126
043 445 57 246 523 92 464 026 127
047 023 58 251 165 93 465 331 128
051 032 59 252 462 94 466 662 129
053 452 60 255 446 95 503 162 130
054 413 61 261 732 96 506 073 131
065 271 62 263 205 97 516 432 132
071 306 63 265 156 98 523 246 133
072 245 64 266 454 99 526 325 134
073 506 65 271 065 100 532 343 135
074 174 66 274 145 101 546 132 136
114 712 67 306 071 102 565 703 137
115 152 68 311 664 103 606 631 138
116 754 69 315 423 104 612 346 139
122 225 70 325 526 105 624 632 140
125 365 71 331 465 106 627 031 141
131 364 72 332 455 107 631 606 142
132 546 73 343 532 108 632 624 143
134 223 74 346 612 109 654 743 144
143 412 75 351 243 110 662 466 145
145 274 76 356 212 111 664 311 146
152 115 77 364 131 112 703 565 147
155 731 78 365 125 113 712 114 148
156 265 79 371 734 114 723 431 149
162 503 80 411 226 115 731 155 150
165 251 81 412 143 116 732 261 151
172 036 82 413 054 117 734 371 152
174 074 83 423 315 118 743 654 153
205 263 84 431 723 119 754 116 154
212 356 85 432 516 120
025-9368H



(ZETRON), Quick Reference

DTMF-t SIGNALING

DTMF-tisan form of DTMF signaling that is compatible with most older forms of scan based
DTMF trunking. Both the Collect and Reset digits and timing are programmable in the Model 748.
The Reset digit and the timings for both are system wide settings. The Collect digit is part of the
Selcall capcode (thefirst digit of the capcode) when using this format. The default settings for this
format are:

DTMF-t Reset time: 1000msecs
DTMF-t Collect time: 2500msecs
DTMF-t Reset digit: A

If amobile has an decoder address of 1234, and the system is using a Collect digit of “D”, the Selcall
capcode would be “D1234”. Here is an example page using DTMF-t as the format, and D1234 as the
Selcall capcode.

phone-to-mobile call placed to our example user:

_A|_| D |_|D|_|1|_|2|_|3|_|4_

mobile-to-mobile call placed to our example user:

e Uela Ul

On disconnect, the Reset digit will be sent to “reset” all the decoders on the channel. The Reset digit
will be sent also if the user receives a phone-to-mobile call, on disconnect of the call.

A

| conversation |
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Quick Reference [ZETF'ON]®

TWO-TONE SIGNALING

The format for entering a Two-Tone Selcall capcodeis:

TCCABCX: T =Timing (1to 8, seethe Two-Tone Timing table)
CC = Codeplan (1 to 24, see the Two-Tone Codeplan table)
A = Pager Cap-Code (0 to 9, see the Two-Tone Codeplan table)
B = Tone 1 (actua number of first tone sent)
C =Tone 2 (actual number of second tone sent)
X = 0=Group, 1=Diagona onTonel, 2= Diagona on Tone 2

Thetiming is determined from the “Two-Tone Timing” table and specifies the timing for particular
type of signaling. The codeplan is from the “ Two-Tone Codeplans’ table, and determines the
column in which the tone group set is located. The pager capcode is the actual entry row in the
codeplan table to determine the set of tone groups to be used for Tone 1 and Tone 2 of the page.
Tone 1 and Tone 2 are the actual tonesin the “Two-tone Tone Groups’ table.

Two-Tone Timing

For Two-Tone timing, select a number from [Table 13|one through eight. This table should be used
for both 100-call and 1000-call two-tone programming.

Table 13. Two-Tone Timings

Timing 1st Gap 2nd Group Call Type
1 1.0 0 3.0 8.0 GE std, Motorola std
TonetVoice
2 0.4 0 0.8 8.0 Motorola Tone Only
3 1.0 0 3.0 6.0 NEC-B
4 1.0 .25 3.0 6.0 NEC-A
5 1.0 0 1.0 4.0 NEC-C
6 0.4 0 0.8 4.0 NEC-M
7 0.5 0 0.5 3.0 NEC-L
8 0.4 0 0.4 3.0 NEC-D
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(ZETRON),

Quick Reference

Two-Tone Tone Groups

should be used to select the two-tone tone groups for Mode! 748 100-call programming.
Use the Zetron group number, from 1 to 12 as shown.

Table 14. Two-Tone Tone Group Frequencies

Zetron
Group 1 2 3 4 5 6 7 8 9 10 11 12
Number
Mfr. Tone
Groups Motl | Mot2 | Mot3 | Mot4 | Mot5 | Mot6 | Mot A | MotB | MotZ | GEA' | GEB' | GEC'
T 0 | 3305 | 569.1 | 10924 | 321.7 | 553.9 | 11225| 3589 | 3715 | 346.7 | 682.5 | 652.5 | 667.5
O 1 | 349.0 | 6009 | 2885 | 339.6 | 584.8 | 1153.4| 398.1 | 412.1 | 384.6 | 592.5 | 607.5 | 7125
N 2 | 3685 | 6345 | 296.5 | 358.6 | 617.4 | 1185.2| 4416 | 457.1 | 426.6 | 757.5 | 7875 | 7725
E 3 | 389.0 | 669.9 | 304.7 | 378.6 | 651.9 | 1217.8| 489.6 | 507.0 | 473.2 | 802.5 | 8325 | 817.5
4 | 4108 | 707.3 | 313.0 | 399.8 | 688.3 | 1251.4| 543.3 | 562.3 | 524.8 | 8475 | 877.5 | 8625
N -
u 5 | 4337 | 746.8 | 953.7 | 422.1 | 726.8 | 1285.8| 602.6 | 623.7 | 582.1 | 892.5 | 922.5 | 907.5
M 6 | 457.9 | 7885 | 979.9 | 445.7 | 767.4 | 1321.2| 668.3 | 691.8 | 645.7 | 937.5 | 967.5 | 952.5
B 7 | 4835 | 8325 | 1006.9| 4705 | 810.2 | 1357.6| 7413 | 7674 | 716.1 | 5475 | 517.5 | 532.5
E 8 | 5105 | 879.0 | 1034.7 | 496.8 | 855.5 | 1395.0| 822.2 | 851.1 | 794.3 | 727.5 | 562.5 | 577.5
R 9 | 539.0 | 928.1 | 1063.2 | 524.6 | 903.2 | 1433.4| 912.0 | 944.1 | 881.0 | 637.5 | 697.5 | 622.5
Diagonal | 569.1 | 979.9 | 569.1 | 569.1 | 979.9 | 979.9 | 979.9 | 979.9 | 979.9 | 7425 | 7425 | 7425
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Quick Reference

(ZETRON),

Two-Tone Codeplans

[Table 15 and [Table 16| should be used when programming two-tone codepl ans into the Mode! 748.

Note: “Z 5” indicates Zetron codeplan number 5 (codeplan G), use this number when programming
the codeplan into the Model 748.

Table 15. Two-Tone Codeplans

Zetron
Code-
plans

Z0

Z1

Z2

Z3

Z4

Z5

Z6

Z7

Z8

Z9

Z10

Z11

Z12

Mfr.
Code-
plans

Mot B

Mot C

Mot D

Mot E

Mot F

Mot G

Mot H

Mot J

Mot K

Mot L

Mot M

Mot N

Mot P

Pager
Cap-code

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Oxx
Ixx
2XX
3xx
4xx

5xx
B6XxX
TXX
8Xxx
OXX

2+4
1+1
2+2
3+3
1+2

1+3
2+1
3+1
2+3
3+2

N/A
1+1
242
1+2
4+4

1+4
2+1
4+1
2+4
4+2

N/A
1+1
2+2
1+2
1+5

5+5
2+1
5+1
2+5
5+2

N/A
1+1
2+2
1+2
2+1

1+6
6+6
6+1
2+6
6+2

N/A
1+1
1+3
3+3
4+4

3+1
1+4
4+1
3+4
4+3

N/A
1+1
1+3
3+3
3+1

5+5
1+5
5+1
3+5
5+3

N/A
1+1
1+3
3+3
3+1

1+6
6+6
6+1
3+6
6+3

N/A
1+1
1+4
4+1
4+4

5+5
1+5
4+5
5+4
5+1

N/A
1+1
1+4
4+1
4+4

1+6
6+6
6+1
4+6
6+4

N/A
1+1
1+5
5+1
1+6

5+5
6+6
6+1
5+6
6+5

4+2
2+3
242
3+3
4+4

3+2
2+4
4+2
3+4
4+3

4+2
2+3
2+2
3+3
3+2

5+5
2+5
5+2
3+5
5+3

4+2
2+3
2+2
3+3
3+2

2+6
6+6
6+2
3+6
6+3

Groups:

1,234

1,24

1,25

1,2,6

1,34

1,35

1,3,6

1,45

1,4,6

1,56

2,34

2,345

2,3,4,6

Table 16. More Two-Tone Codeplans

plan

Zetron
Code-

S

Z13

Z14

Z15

Z16

Z17

Z18

Z19

Z20

Z21

Z22

Z23

Z24

Mfr.
Code-
plans

Mot Q

Mot R

Mot S

Mot T

Mot U

Mot V

Mot W

Mot Y

Mot
MT

GE X

GEY

GE Z**

Pager
Cap-
Code

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

0Oxx
Ixx
2XX
3xx
4XX

5xx
BXX
TXX
8xx
OXX

4+2
2+4
2+2
4+2
4+4

5+5
2+5
4+5
5+4
5+2

4+2
2+4
2+2
4+2
4+4

2+6
6+6
6+2
4+6
6+4

4+2
2+5
2+2
5+2
2+6

5+5
6+6
6+2
5+6
6+5

4+2
3+4
4+3
3+3
4+4

5+5
3+5
4+5
5+4
5+3

4+2
3+4
4+3
3+3
4+4

3+6
6+6
6+3
4+6
6+4

4+2
3+5
5+3
3+3
3+6

5+5
6+6
6+3
5+6
6+5

4+2
4+6
6+4
5+6
4+4

5+5
6+6
4+5
5+4
6+5

N/A
A+A
B+B
Z+Z
A+B

A+Z
B+A
Z+A
B+Z
Z+B

4+2
1+1
2+2
1+2
4+4

5+5
2+1
4+5
5+4
2+4

A'+A'
B'+A'
B'+B'
A'+B'
c+C

C+A'
C+B'
A'+C
B'+C'
N/A

B'+B'
C'+B'
c+C
B'+C'
N/A

N/A
N/A
N/A
N/A
N/A

A'+A'
C+A'
c+C
A'+C
N/A

N/A
N/A
N/A
N/A
N/A

Groups.

2,45

2,4,6

2,45,6

2,345

2,3,4,6

4,5,6

2,45,6

AB,Z

1,245

A'B'.C

B'.C

A'\C'

Notes** : G.E. 100-call plan Z istone groups C'+C'; use (100-Call programming). For cap-codes ending in double-digits

using tone group twice, (example: 122 in code plan C), use diagonal as one of the tones.
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(ZETRON),

Quick Reference

FIVE-TONE SIGNALING

The five-tone formats are easier to use than the Two-tone format. The format for afive-tone call
codeis:

P12345X: P = Preamble (optional)
1-5 = Capcode (digits 0-9,G,B,C,D,R,F)
X = Second address (1=No address, 2=2nd address)

The Model 748 supports 4 five-tone formats, EIA, CCIR, PZVEI and EEA. The tones and timing are
different for each; refer to the “Five-Tone Group/Timings’ table for alist of the individual tones and
timings. Programming the call code isidentical however.

Five-Tone Groups/Timing

This table indicates the five-tone frequency and tone timing values for the three available tone plans.
Note that the “C” toneis used for the “X” tone or 2nd address when specified.

Zetron Group
number 0 1 2 3
Tone series EIA CCIR PZVEI EEA
Tone number Tone frequencies are in Hz.
0 600 1981 2400 1981
1 741 1124 1060 1124
2 882 1197 1160 1197
3 1023 1275 1270 1275
4 1164 1358 1400 1358
5 1305 1446 1530 1446
6 1446 1540 1670 1540
7 1587 1640 1830 1640
8 1728 1747 2000 1747
9 1869 1860 2200 1860
Group “G” tone 2151 2400 970 1055
B 2433 930 810 930
2nd Addr “C” tone 2010 2247 2800 2400
D 2292 991 885 991
Repeat “R” tone 459 2110 2600 2110
F 1091 1055 680 2247
TIMING Tone timings are in milliseconds
Preamble 690 690 690 690
Gap 65 65 65 65
Tone 33 100 70 40
X Tone 65 100 70 40

025-9368H
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(ZETRON),

Quick Reference

VOICE PROMPTS

contains a description of each of the voice prompts and when they are played. It is not
required to use all of the voice prompts. Only the slots that contain messages will be used. M essages
4,5, 7 and 9 will be preceded by special information tones (three tones) when the message is played
to the phoneline.

Table 17. Voice Prompt Messages

SLOT MESSAGE MAX.
# NAME LENGTH MESSAGE DESCRIPTION
1 TELCO WELCOME 75 This message is played to the calling telephone party when

SECONDS the Model 748 first answers the telephone. Thisvoice
prompt precedes the overdial prompt tone.
2 MOBILE WELCOME 5.0 This message is played to the mobile user who is calling
SECONDS another mobile. This voice prompt precedes the overdial
prompt tone sent to the mobile.
3 THANK YOU 5.0 This message is played to the caller when he has made a
SECONDS correct entry (either user number or mobile ANI). Thereis
no tone substitute for this voice prompt.
4 UNABLETO 35 This message is played to the caller when an unsuccessful
COMPLETE CALL SECONDS attempt has been made to call amobile. Thisis when the
mobile does not answer or the channel remained busy and
the Model 748 could not try calling the mobile. Thereisno
tone substitute for this voice prompt.
5 INVALID USER 35 This message is played to the caller (phone or mobile) when
SECONDS an incorrect or disabled user number or ANI has been
overdialed. This voice prompt replaces normal error tones.
6 AT PROMPT TALK 5.0 This message is played when the destination or called party
SECONDS is has an equipment type of Talkback or Tone and Voice. It
precedes the go ahead prompt tone.
7 CHANNEL BUSY 25 This message is repeated (with 5 cycles of busy tonein
SECONDS between) to the caller while the channel isbusy. This
replaces the normal channel busy tone (busy tone or broken

ringing).
8 VOICE STATION ID 25 This message will be played in place of the station ID.
SECONDS
9 INTERCONNECT NOT 3.7 This message is played to the caller who is attempting to
AVAILABLEAT THIS SECONDS place an interconnect call during the restricted time. There
TIME is no tone substitute for this message.
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DTMF COMMANDS

All the DTMF programming command are listed here. They are limited in scope and are intended to
be used mainly for Initial setup and adjustment, and diagnostics. The ability to turn on and off a user
viaDTMF has aso been included.

Access to DTMF programming is done with the full five-digit program access code, 12748 (default).

Over theair:

Keyup a DTMF equipped radio on the same frequency as the Model 748. Have the radio set for
monitor (prompt tones from the Model 748 are not tone protected). Enter the program access
code(12748 default) and unkey, the Model 748 will keyup and issue five short beepsto confirm
access.

From the Telephone:

Call up the Model 748's phone number. When prompted by the Model 748 (925 Hz beep) to overdia
auser number or ANI, enter in the program access code (12748 default). CAUTION: you will hear
Modem tone scream in your ear! Once you get the modem tones, enter aDTMF “#”, thiswill stop
the Model 748 from looking for amodem. Y ou should then hear five short beeps to confirm access
to the DTMF programming mode.

DTMF commands work very much like they do in Model 38 or Model 39. The basic format is:
“Command Number” + “#” the Model 748 will keyup and send two short beeps.
“Data’ +“#" the Model 748 will keyup and send five short beeps.

Note: if programming from the phone, the Model 748 doesn't keyup.

The“#” isused as atermination digit. It lets the Model 748 know that all the digits (command or
data) have been entered, please process them.

Command Function Range Default

90# EXIT PROGRAM MODE no range

User programming:

101# UUU# N# USER ENABLE/DISABLE (0=DISABLED, 1=ENABLED) 0-1(0)
where UUU = user number (001-750)

102# UU# N# TONE ENABLE/DISABLE (0=DISABLED, 1=ENABLED) 0-1(0)
where UU = user number (01-154)
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Command Function Range Default
99# EXIT PROGRAM MODE no range
Setup and adjustment:
110# RESET SYSTEM PROGRAMMING 12345# to confirm
111# SET TX AUDIO LEVEL #TO STOP
112# SET CTCSS/IDCSLEVEL #TO STOP
113# SET REPEAT LEVEL #TO STOP
114# N# ADJUST HYBRID NULL #TO STOP

1# DIAL OUT LINE (REGENERATES PHONE NUMBER)

3# ANSWER RINGING LINE
115# N# DIAL CLICK DECODE (IN SLOW MORSE CODE) #TO STOP

1# DIAL OUT LINE (REGENERATES PHONE NUMBER)

3 ANSWER RINGING LINE
116# MONITOR RX FROM PHONE (TELCO PROGRAMMING ONLY) #TO STOP
120# N# DCS ENCODE POLARITY (0=NORMAL, 1=INVERTED) 0-1(0)
121#  N# DCS DECODE POLARITY (0=NORMAL, 1=INVERTED) 0-1(0)
122#  N# RS-232 LOCAL PORT BAUD RATE 0-4(3)

O# 300 BAUD

1# 1200 BAUD

2# 2400 BAUD

3# 4800 BAUD (DEFAULT)

a4 9600 BAUD
124# NNN# SET CORDLESSPHONE USER 0-750 (0)
125# N# FAST ANI (0=DISABLED,1=ENABLED) 0-1(0)
126# N# WILD ANI (0=DISABLED,1=ENABLED) 0-1(0)
Voice Prompts:
130# N# RECORD VOICE PROMPT IN SLOT N 1-9
131# N# PLAY VOICE PROMPT IN SLOT N 1-9
132# N# ERASE VOICE PROMPT IN SLOT N 1-9
135# N# NUMBER OF VOICE PROMPT REPEATS (WELCOME PROMPT 1) 0-5(0)
System programming:
140# N# PERIODIC MORSE ID (0=DISABLED, 1=ENABLED) 0-1(0)
141#  N# OVERDIAL PROMPT (0=BEEP,1=DIALTONE) 0-1(0)
142#  N# STEERING DIGIT PROMPT (0=BEEP,1=DIALTONE) 0-1(1)
143# N# CALL ALERT BEEPS (0=DISABLED,1=ENABLED) 0-1(0)
144#  N# DISCONNECT ON BUSY (0=DISABLED, 1=ENABLED) 0-1(2)
145# N# 2ND DIAL TONE DETECT (0=DISABLED, 1=ENABLED) 0-1(2)
Dialing plan/ Toll restriction:
146# NN# MINIMUM NUMBER OF REGENERATED DIGITS 2-7(4)
147# NN# MAXIMUM NUMBER OF REGENERATED DIGITS 7-30 (15)
148# NN# NUMBER OF CREDIT CARD DIGITS FOR 0+ DIALING 10-18 (14)
149%# N# RA-222 REDIAL BARRIER (0=DISABLED, 1=ENABLED) 0-1(0)
Auxiliary 1/O:
150# AUXILIARY INPUT STATE (OFF=500HZ,ON=1500HZ) no range
151# N# AUXILIARY OUTPUT STATE (OFF=500HZ,0ON=1500HZ) 0-1(0)
155# NN#  CONSTANT RING TO ANSWER (100 MSEC INCREMENTYS) 0-20 (0)
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EXPERT COMMANDS

CAUTION:

Before using these commands, you should verify their effect by calling Zetron Applications first.
These commands are here for reference only. There is no other description of them in this manual.

Command Function Range Default
99# EXIT PROGRAM MODE no range
201# NNN# COURTESY TONE FREQUENCY (400HZ - 2500 HZ) 40-250 (120)
202# NN# CHANNEL BUSY TO TELCO (0=BUSY,1=BROKEN RING) 0-1(0)

203# N# COR QUIET TIME (100 MSEC INCREMENTYS) 1-99 (30)
204#  N# DISCONNECT ON LOSS OF VOX (PAGERS)(0=OFF, 1=ON) 0-1(1)

205# N# PROGRAM ACCESS PROMPT 0-1(2)

206#  N# MAXIMUM CHANNEL BUSY RINGS 1-255 (255)
207# N# DISCONNECT IF NO DIAL TONE (0=OFF, 1=ON) 0-1(2)

208# NNN# AUTODIAL PAUSE TIME (100MSINCREMENTS) 10-250 (25)
209# NNN# DISCONNECT ON LOSS OF LOOP (IMSINCREMENTS) 10-255 (255)
210# N# 100MSEC WINK ON LINE (ON/OFF) 0-1(0)

212# CLEAR RESET COUNTS NO RANGE
213# NN#  MINIMUM RING OFF TIME (100 MSEC INCREMENTYS) 5-40 (15)
214# NNN# MAXIMUM RING OFF TIME (100 MSEC INCREMENTS) 50-150 (60)
215# NNN# PREPAY WARNING, INTERCONNECT (1 MIN INC) 15-250 (120)
216# NNN# PREPAY WARNING, REPEATER PANEL (1 MIN INC) 15-250 (120)
217# N# CCITT OR BELL ANSWER MODE (ON/OFF) 0-1(0)

218# N# FORCE 2400 BAUD CONNECT (ON/OFF) 0-1(0)

219# NN# MORSE ID SPEED IN WPM 10-25 (20)
222#  N# BEEPS DURING DTMF REGENERATION (ON/OFF) 0-1(2)

223# NN#  MINIMUM BUSY TONE CYCLE (100 MSEC INCREMENTYS) 2-20(3)
224#  NN# MAXIMUM BUSY TONE CYCLE (100 MSEC INCREMENTYS) 2-20 (5)
225#  N# MUTE SINGLE RINGOUT ON TALKBACK (ON/OFF) 0-1(0)

226#  N# LONG “#’ TO ABORT REGENERATION (0=ANY/1=LONG) 0-1(0)

227#  N# USE PRECISE DIAL TONE DETECT (ON/OFF) 0-1(0)

025-9368H
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Model 748 User Programming Log Sheet

Model 748 Site: Frequency: MHz
Company:
Address:
Contact:
Telephone: FAX:
User number: Call limit time: [] 3 minutes [] Extended limit
Enabled: [ ] Yes [] No Call detail logging: [] All [] Toll [] None
Access ANI: Toll restrictions: [] Blap [] None []Tbl A
[ ]Thl B [] AutoD
Answer type: Interconnect privacy: [ ] Half duplex [] Full duplex
[] Privacy
Disconnect ANI: Scheduled telco access: [ ] Enabled [] Disabled
Equipment type: [] Mobile [] Talkback Courtesy tone: [] Enabled [] Disabled
[ ] Tone/Pager [] Tone/Voice
Mobile-to-phone: [] Enabled [ ] Disabled Mobile ringout: [] High warble [ ] Low warble
] Ding Dong [] Singer ring
Phone-to-mobile: [] Enabled [ ] Disabled Page forward user: [_] None or
Mobile-to-mobile: [] Enabled [ ] Disabled Autodial mode: [ ] 00 or
ANI Mobile-repeat: [ ] Enabled [ ] Disabled Hookflash mode: [] Enabled [ ] Disabled

Selcall format: [] None [ ] Two tone [] DTMF Mobile activity timer: [] Enabled [] Disabled
[ DTMF-t []5T-EIA []5T-CCIR
[15T-ZVEI []5T-EEA

Selcall capcode: Interconnect hog mode: [] Enabled [] Disabled

CTCSS/DCS decode: [] None or

CTCSS/DCS encode: [ ] None or Airtime: [] Accumulate [] Prepay

CTCSS/DCS drop: [] Yes []No
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VIII SPECIFICATIONS

PHYSICAL SPECIFICATIONS

Power
Temperature
Size

Weight

10.5to 16 volts-DC at 700 mA, or 9to 12 volts-AC at 11 watts
0 to 65 degrees Celsius

17.25" W x 7.50" D x 1.75" H., Desk, Wall, or rack-mount

5.0 pounds

DISPATCH CAPACITY

CTCSStones 50

DCS codes 104

INTERCONNECT CAPACITY

DTMF ANI codes Full random programming, all 16 tone pairs

ANI capacity 99/ 750

ANI length 1 to 10 digits per user

ANI speed 1 to 14 digits per second

Validation Any of the 50 CTCSS or 104 DCS codes can be used

ACCOUNTING SPECIFICATIONS

I nterconnect
Dispatch
Call detail option

Capacity
Filtering
Logging

025-9368H

Airtime per ANI, Accumulate or Prepay 99:59:59 maximum in
HH:MM:SS format

Airtime per Tone/Code, Accumulate or Prepay 99:59:59 maximum in
HH:MM:SS format

Records detailed call information including number dialed, Time/Date
stamp, duration and ANI

4000 records stored internally
Toll only, All or none per ANI, Errors on/off, minimum call duration
All callslogged on local RS-232 port
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DECODER SPECIFICATIONS

Frequency range 67.0 Hz to 254.5 Hz
Number of tones 50

Number of digital codes 104

Sensitivity less than -3dB SINAD
Acquisition time typically less than 200 msec

SIGNALING SPECIFICATIONS

Frequency range 10 to 3500 Hz

Frequency accuracy 0.1%

Frequency stability 0.005%

Distortion 2% nominal

Two-tone Motorola/GE al tone groups, code plans, and capcodes
DTMF 1 to 8 digits per subscriber

DTMF-t 1 to 8 digits per subscriber

Five/Six-tone EIA, EEA, PZVEI, CCIR single or dual address
CTCSS 50 tones

DCS 104 codes

TELEPHONE INTERFACE SPECIFICATIONS

Line Input For 3-wire connection to the PSTN

Connector RJ11-C modular jack.

Adaptor Cable RJ11to BT 631A plug, 3 meter

Progress tones Dial tone, ringing, double ring, busy.

Ringer equivalence 3

Incoming call Ring detection on 3-wire. Programmable number of rings to answer.

Call answer Off-hook, tip-ring current draw.

Call disconnect Busy tone, 2nd dialtone, call limit timer, mobile activity timer, loss of
loop current.
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RADIO INTERFACE SPECIFICATIONS

PTT FET pull to ground.

COR Dual time constant noise detector or voltage change.
CTCSS/DCS output -40 to +6 dBm. Hi/Lo selector. 600 ohm output.

Tx audio -40 to +6 dBm. Hi/Lo selector. 1K ohm output.

Rx audio -40 to +10 dBm. Hi/Lo selector. 25K ohm inpui.
Channel busy Closure input from secondary receiver COR.

ADDITIONAL SPECIFICATIONS

Modem Automatic detection of 1200 baud Bell 212, CCITT V.22 and 2400
baud CCITT V.22 bis.

Indicators Line, VOX, DTMF, Carrier, Decode, Transmit, Aux, Power.

Switch Connect.

Station ID Morse code, fixed 1200hz frequency, and programmable call sign (1 to
9 characters) and rate of 10 to 25 words per minute.

Equipment types Tone-Only pager, Tone-and-V oice pager, Talkback pager, Mobile.

Prompt tones Progress tones, error tones and warning tones sent to phone or mobile.

Programming Programmable via RS-232 with local terminal, or remotely over phone
lines using internal modem. Installation and user enable/disable via
DTMF.

Data retention Battery backed, typically 5 years with no power.

Real time clock Battery backed, typicaly 5 years with no power.

Secondary protection On End-to-End telephone line.

Auxiliary output FET pull to ground.
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