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QUICK! --- GET ME ON THE AIR!

If this is your first Model 39 Repeater Tone Panel, your first question is
probably, "What do I have to do to enable a tone?" Here’s the answer:

Before you can work with the Model 39, it must be installed. FOLLOW THE
INSTALLATION INSTRUCTIONS (installation section). Installalion should be
accomplished by a qualified radio service technician.

The keypad and display on the front panel of the Model 39 may be used to
watch the real-time operation of the unit, do instailation setup tests, and
to enable tones or configure the operation of the unit.

The keypad operation is locked by a password to avoid unauthorized access
to the programmable items in the unit. Press any key to get the "Enter
password" prompt. The default access code from the factory is 12038#.
The keypad digit keys have two functions. They are used to enter numbers
in the normal mode of operation, and are also used to scroll through menu
selections. While scrolling, the secondary functions are as follows:

Up 1 Up 10 Top Up 10 Up 1 Exit

1 N 2 B 3 ' 5 W « Jil CLEAR

6 I TH 8 B 9 R 0 # §§ ENTER
Down 1 Down 10 Bottom Down 10 Down 1 Select/Change

To enable a user, which is the same as plugging in a tone card for oider
tone panels, do the following:

1. Press any key to get the "Enter password" prompt, then enter 12038#.
Press "0" until “"Users" is displayed, then press ENTER.

Press "0" until "View/Edit" is displayed then press ENTER.

Press "0" until "User enable" is displayed then press ENTER.

AWM

Using the keypad up/down numeric keys (shown above}, scroll around
until the tone to be enabled is shown in the display, then press
ENTER. Press any key to change the on/off state of the user enable
function, then press ENTER.

6. The selected user (CTCSS tone decode) should now be operational.

7. Test the repeater for proper function.

8. For remote programming see the PROGRAMMING section.
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WARRANTY STATEMENT

Zetron’s warranty is published in the current Zetron United States Price

Book.

DISCLAIMER

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 changes in 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 "as is". 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.

FEDERAL COMMUNICATIONS COMMISSION (FCC) REGULATIONS

To comply with FCC regulations, the following requirements must be met:

1. This device complies with Part 15 of the FCC rules for a Class A
digital device. Operation is subject to.the following two conditions:

a. This device may not cause harmful interference.
b. This device must accept any interference received, including
interference that may cause undesired operation.

COPYRIGHT NOTICE
The software in this product is copyrighted by and remains the property of
Zetron, Inc. Reproduction, duplication, or disclosure is not permitted without
prior written consent of Zetron, Inc. No part of this document may be copied
or reproduced in any form without the prior written consent of Zetron, Inc.
TRADEMARKS
IBM is a registered trademark of International Business Machines Corporation,
Touch-Tone is a registered trademark of AT&T.

Zetron is a registered trademark of Zetron, Inc.

A1l other product names in this document are trademarks or registered
trademarks of their respective owners.
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1. INTRODUCTION

The Zetron Model 39-MAX is a community repeater panel that provides
individualized repeater service to up to 160 different customers or
customer groups. It’s a complete interface between a transmitter and
receiver, providing CTCSS encode/decode, repeat audio processing, and all
timer functions. It can be remote-controlled from a variety of sources, and
incTudes an RS-232 serial port for connection to computers and printers. An
internal database keeps track of all airtime use and, for accounting
purposes, downloads into Zetron’s airtime billing package. Nearly all of
the functions can easily be customized for each of the 50 CTCSS tones and
110 BCS codes.

SYSTEM CONFIGURATION COMPARED TO CONVENTIONAL REPEATER TONE PANEL

System 1 2 3 4 5 6 7 8 9 -------o-omemnmoe- 160
Card

L Tone Card slots, 1 to 160 |

A conventional community repeater tone panel usually is made up of two
components, a system card (or equivalent circuitry) and plug-in tone cards.

The system card provides functions such as the repeater transmit hold time
and timeout timer. Some system cards provide the repeat audio path between
receiver and transmitter with a high pass filter.

A typical repeater panel has individual plug-in cards for each CTCSS tone
or DCS code to be decoded. Each card provides the decoding and encoding
for a single CTCSS tone or DCS code. Usually no other functions or
features are provided by a community repeater tone panel.
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SECTION 1 - INTRODUCTION

Model 39-MAX System Functions

The Model 39-MAX can be conceptualized by comparing its software features
to the conventional "system and tone" plug-in cards. The Model 39-MAX
incorporates "system programming" to control the features Tisted below on
the "system card".

Timeout timer, timeout ID

Anti-kerchunker filter

ID timer, tone generator, timing

Courtesy beep, frequency

Hog mode timer

Site Alarm, DTMF code, tone encodé

RS-232 baud rate

Program mode access code

Remote PTT input

DCS encode/decode polarity "Disable"

_I momomomowouowomom L_

"System Card”

Model 39-MAX User Functions

The Model 39-MAX has the equivalent of 160 "tone cards", which are called
"Users" or "User Numbers". Each user card may be configured for the
specific application for the customer. The programmable items for each
user are listed on the user card below:

User enable (card pliugged in or out)
CTCSS or DCS decode

Reserve mode (no repeat audio)
Encode CTCSS tone or DCS code (any)
Tx hold time, Tone in tail, Privacy
Morse ID call sign, ID timer

Hog Timit timer

Courtesy beep, DTMF ID on/off

DTMF commands on/off

Airtime accumulator, Prepay mode "Active"
Aux relay (option)

__r oW omo®mom o wowom o I_

"User Card"
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'SECTION 1 - INTRODUCTION

FEATURES

*  Decoding for 50 CTCSS tones and 110 DCS codes
* Front panel keypad and display

* Remote control RS-232 or DTMF programming

*  Front panel and RS-232 programming while in operation
* Remote enable/disable of all tones/codes

* Airtime tallied for each tone and code

* Per-user programming

* (Cross-tone, cross-code, tone-code encoding

* Temporary enable/disable of cross encoding

* Airtime hog penalty

* Prepaid airtime feature

* Privacy mode prevents "barge-ins"

* Vacant tones and codes can be reserved

* Courtesy tone and tail bips

* Automatic Morse ID per user

*  Stuck microphone identification

* Remote PTT input for wireline takeover

* DIMF paging when site alarm triggered

* Site alarm active confirmation tone

* Accounting PC software available

1-3



SECTION 1 - INTRODUCTION

FEATURE DESCRIPTIONS

The Stuck Mic timeout feature identifies whose "stuck" push-to-talk button
is locking up the repeater. After the repeater has timed out, a two-digit
DTMF "user number® can be sent at 15-second intervals until the offending
transmitter unkeys. The repeater timeout duration is programmable, as well
as whether or not the timeout DTIMF ID is sent.

The Anti-Kerchunker Filter cancels the "transmit hold time" and drops the
repeater transmitter immediately if a mobile transmission is less than a
selectable time. This prevents prolonged repeater transmission due to co-
channel voice-falsing or momentary mobile key-ups ("kerchunks").

The Morse Code Station ID feature automaticaily transmits each user’s call
sign at the beginning of a call and at programmed intervals. A system ID
is also programmable to identify the repeater. The ID is sent at reduced
level, and may occur simultaneous with voice communications. The station
ID call signs, tone freguency, speed, and interval are all programmable.

Courtesy Beeps (programmable from 400 to 4,000 Hz) can be sent when
selected users “"unkey". This is sometimes called a "Roger beep tone".
Tailbips (one courtesy beep per second) can occur during the repeater hold
time.

The Airtime Hog feature penalizes long-winded talkers. If a talker exceeds
the conversation limit time (1 to 99 minutes, programmable per-user), they
will be prohibited from using the repeater for a penaity period (10 seconds
to 2 hours 45 minutes). Warning tones are sounded when a Hog penally is
imminent.

The Site Alarm sends out a DTMF page and an audible alert in the event of a
system break-in or power failure. The alarm can be received by the Model 8
DTMF terminal. If desired, the alarm can also include a CTCSS tone or DCS
code.

The site alarm input can be used to provide information such as if the
repeater is currently on battery backup power. The input wouid be
connected to a relay held in by main AC power, so that when the AC drops
out, the relay will open providing a contact closure to ground on the site
alarm input. The site alarm would be sent, then each time the repeaier
transmitter unkeys, a 2000 Hz beep tone will be sent, indicating the system
is on standby power.

This "Alarm Active" feature may be used for many other monitoring
functions.

The Model 39-MAX includes RS-232 and Front Panel programming to view or
edit all programmable items in the unit while it continues to operate on
the channel. This feature can be valuable for remote control using RS-232
modems, without disrupting repeater service.

1-4



SECTION 1 - INTRODUCTION

The site alarm input may be used as a "Remote PTT" function. This feature
can be used for wireline takeover control of the transmitter from a remote
control, or by wiring the local mic PTT to this input, a method of local
control to talk to specific user groups.

Each User (CTCSS tone or DCS code) can be enabled or disabled. This is
just like installing or removing the tone card from a conventional
repeater.

The Reserved User feature prevents a co-channel system from commandeering a
temporarily unused tone or code (e.g., a tone or code made vacant by a
seasonal customer). The Model 39-MAX reserves a tone or cede by
transmitting an alert signal and muting repeat audio when it detects the
tone or code. This feature can also be used to temporarily disable a no-
pay user, without losing the tone to a co-channel repeater.

Cross-Tone Encoding, Cross-Code Encoding, and Tone-Code Encoding ailow
users to talk to mobiles that operate on different tones or codes. The
"crossed" tones and codes are selected by the system manager. The system
manager can also temporarily initiate or defeat any cross encoding by
entering a short DTMF code.

When a talker unkeys, the Privacy Mode prevents a user of a different tone
or code from using the repeater until after the transmitter hold time
expires. This prevents conversation "barge-ins."

The Airtime Keeper keeps track of all system use. Airtime totals can be
retrieved by a Model 8 DTMF terminal, by a personal computer or dumb
terminal, by Morse code, or by other repeater panel remote units.

The Prepaid Airtime feature allows a customer to purchase a block of
airtime in advance. As the customer uses the vrepeater, the amount of
airtime decreases, and when the supply is nearly gone the customer hears
warning beeps upon unkeying. Unless a new payment is received, the tone
becomes "reserved" as soon as the prepaid airtime runs out. This feature
eliminates billing since customers always know when it’s time to pay.

Options

The Auxiliary Relay Option provides a set of contacts which may be
programmed to close whenever a specific CTCSS tone or DCS code is received
by the Model 39-MAX. Any individual tone/code or group of tones/codes may
be programmed to activate the auxiliary relay. The Auxiliary Relay Option
may only be ordered when a Model 39-MAX is initially purchased.

NOTE: When the Aux Relay option is installed the ENCODING LED will indicate
the state of the Aux Relay, not the CTCSS tone or DCS encode.
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2. SPECIFICATIONS

DECODER SPECIFICATIONS

Frequency Range 67 to 254.1 Hz

Number of Tones 50

Tone Sensitivity 3 dB SINAD or better with TonetocktM circuitry
Tone Bandwidth 1%

No. Digital Codes 110 {(Can be any octal DCS codes from 000 to 777)

Decode Release 0.1 to 2.5 sec. adjustible, detects reverse burst, DCS
"turn-off" code, and loss of carrier
Input Impedance 100 k2 AC coupled (For connection to unsquelched

discriminator audio)

ENCODER SPECIFICATIONS

Frequency range 67.0 to 254.1 Hz

Digital codes Any octal number 000 to 777

Freq. Accuracy 0.1 Hz

Freq. Stability Crystal controlled

Output Amplitude 0.0 to 4.0 or 0.0 to 0.4 V selectable

Output Mode Flat for direct FM or de-emphasized for phase

modulated transmitters
OQutput Distortion Less than 1%
Impedance Less than 1 kQ AC coupled

TONE ENCODER SPECIFICATIONS

Morse ID Fregq. 1,200 Hz; adjustable +800 Hz
Beep Frequency 1,000 Hz; adjustable 400 to 4,000 Hz
DTMF Encoder Standard DTMF tones
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GENERAL SPECIFICATIONS

Connections

Connector Type
Transmit
Adjustments

ATarm Input
Indicators
Keypad

Display

Local Prog. Port
Serial Data Port

Rear Switches

Discriminator; Push-To-Talk; CTCSS Output; Tx Audio;
Alarm Input; Power; Ground; Carrier; Aux

Detachable screw terminal

SPDT relay

Five adjustments from rear panel: Input Level; CTCSS
Encode Level; Output Level; Sq threshold; Internal
Squeich

Contact closure to ground

Power; Carrier; Decode; Encode; Transmit; DTMF

12 key; 0-9, Clear, Enter

2 by 16 alphanumeric top view LCD

Front-panel jacks for local DTMF or RS-232 programming
RS-232 compatible, follows XON/XOFF protocol.

Baud rates: 150; 300; 600; 1200; 2400; 4800; 9600
Audio Input Level (high/low); Audio Input (flat/de-
emphasized); CTCSS Output Level (high/low); CTCSS
Output (flat/de-emphasized); Audio Output Level
(high/low); COR (internal/external); COR Polarity
(positive/negative)

PHYSICAL SPECIFICATIONS

Current Consumption
Oper. Voltage Range

Repeat Audio
Rack-Mount Size
Weight
Operating Temp.

2-2

60 mA at 13.6 VDC

10.5 to 15.0 VDC

Flat or de-emphasized
1.7 in x 19 in x 4.8 in
2.2 1b

0 to 65 degrees Celsius
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REPEATER PANEL PROGRAMMABLE FUNCTIONS

Programming
Validation
Privacy Mode

Reserve Mode

Encode Select
Encode On/Off

DTMF Functions

DTMF Time-0ut
Last User ID

Morse ID

Morse ID Interval
ID Frequency
Courtesy Beep
Beep Frequency

Tx Hold Time
Alarm Code

Hog mode 1imit
Hog mode idle

Hog penalty

Setup Procedure
User Time Counter
Airtime Retrival

Carrier Only Repeat

Front panel keypad, DTMF on the channel or RS-232
Enable/Disable per user

Locks ocut other users during Tx hold time;
ProgrammabTle on/off per tone/code

Reseves tone/code of disabled user; Keys up, but
sends beeps rather than repeat audio; Programmable
on/off per user

Encode programmable to any tone/code per user
Encode of tone/code can be enabled/disabled during
Tx hold time; Programmable on/off per user
Programmable on/off per user; functions include:
temporary cross tone mode, temporary disable of
cross tone, DTMF regeneration for use with paging
or interconnect

1 to 9 seconds interdigit time

Sends the last user’s number in DTMF when the user
unkeys; programmable on/off per user

0 to 8 characters; programmable per user

1 to 99 minutes, timers independent for each user
400 to 2,000 Hz.

Sent when user unkeys; programmable on/off per user
400 to 4,000 Hz.

0.0 to 25.0 in 0.1-sec. steps, per user

0 to 8-digit DTMF with warble alert, with or
without any tone/code

Conversation limit of 1 to 25 minutes in 0.1-min.
steps, programmable per user

Requires user to remain idle to reset call timer;
1 to 99 seconds in 1-second steps

10 to 92,990 seconds

Test modes for system adjusiments

Up to 250 hours per tone/code

Slow Morse code or DTMF; compatible with Zetron,
CSI, or CommSpec DTMF decoder

Carrier only repeat enable/disable
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3. OPERATION
CTCSS TONES AND DIGITAL CODES

The Model 39-MAX monitors the channel for CTCSS tones and/or digital
squelch codes (DCS). When a tone or code is detected, it is converted into
‘a user number (see Table 3-1). The user number points to an area of memory
that contains information about that particular user. Table 3-1 shows the
factory-set default DCS decode numbers, but they are fully user
programmable {see Section 4 for programming information).

Table 3-1. Tone-to-User Number Default Conversions

User Decode User Decode User Decode User Decode
1 67.0 41 203.5 81 d 165 121 d 445
2 69.4 42 206.5 82 d 172 122 d 446
3 71.9 43 210.7 83 d 174 123 d 452
4 74.4 44 218.1 84 d 205 124 d 454
5 77.0 45 225.7 85 d 212 125 d 455
6 79.7 46 229.1 86 d 223 126 d 462
7 82.5 47 233.6 87 d 225 127 d 464
8 85.4 48 241.8 88 d 226 128 d 465
9 88.5 49 250.3 89 d 243 129 d 466

10 91.5 50 254.1 90 d 244 130 d 503
11 94.8 51 d 023 91 d 245 131 d 506
12 97.4 52 d 025 92 d 246 132 d 516
13 100.0 53 d 026 93 d 251 133 d 523
14 103.5 54 d 031 94 d 252 134 d 526
15 107.2 55 d 032 95 d 255 135 d 532
i6 110.9 56 d 036 96 d 261 136 d 546
17 114.8 57 d 043 97 d 263 137 d 565
18 118.8 58 d 047 98 d 265 138 d 606
19 123.0 59 d 051 99 d 266 139 d 612
20 127.3 60 d 053 100 d 271 140 d 624
21 131.8 61 d 054 101 d 274 141 d 627
22 136.5 62 d 065 102 d 306 142 d 631
23 141.3 63 d 071 103 d 311 143 d 632
24 146.2 64 d 072 104 d 315 144 d 654
25 151.4 65 d 073 105 d 325 145 d 662
26 156.7 66 d 074 106 d 331 146 d 664
27 159.8 67 d 114 107 d 332 147 d 703
28 162.2 68 d 115 108 d 343 148 d 712
29 165.5 69 d 116 109 d 346 149 d 723
30 167.9 70 d 122 110 d 351 150 d 731
31 171.3 71 d 125 111 d 356 161 d 732
32 173.8 72 d 131 112 d 364 152 d 734
33 177.3 73 d 132 113 d 365 153 d 743
34 179.9 74 d 134 114 d 371 154 d 754
35 183.5 75 d 143 115 d 411 155 d
36 186.2 76 d 145 116 d 412 156 d
37 189.9 77 d 152 117 d 413 157 d
38 192.8 78 d 155 118 d 423 158 d ___
39 196.6 79 d 156 119 d 431 159 d _
40 199.5 80 d 162 120 d 432 160 d
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USER VALIDATION

The Model 39-MAX is always watching the receiver audio for the presence of
a valid user. A11 50 CTCSS tones can be enabled or disabled. All 110 of
the DCS codes can be enabled or disabled. For information on enabling or
disabling a user, refer tc Section 4.

DISABLED TONES

When a disabled CTCSS tone is detected, the time accumulator will keep
track of the airtime used by that tone. This feature lets the system
manager gain information about the CTCSS tones that are in use on the
channel, perhaps by another repeater in the avea.

ENABLED USERS

When an enabled tone or DCS code is detected, the transmitter will be
keyed. Depending on programming, the system will do one of the following:

1. Encode nothing
2. Regenerate the received tone or code

3. Encode a different tone or DCS code {(cross-tone encoding)

CARRIER ONLY (OPEN REPEATER)

The Model 39-MAX can be programmed to repeat based on just carrier,
sometimes calied "carrier controlled repeat" or "open vepeater". In this
mode the Model 39-MAX will provide simultaneous tone/open repeater
operation; users that have CTCSS or digital squelch encode operate
normally, users that have no encode repeat also. This allows a mix of CTCSS
tone users with open repeat capability that is ideal when adding tone users
to an existing open repeater.

To enable carrier (COR) for repeat, a user number is identified as the
"CARRIER" repeat user. This allows all standard user-programmable features
for open repeat, including: enable/disable for the carrier user, CTCSS or
DCS encoding, airiime accumulation, etc. If the COR user number is set to
"0", no carrier repeat is available.

RESERVED USERS
If a user is "Reserved," the repeat audio will be squelched and a beep tone

sent on the transmit audio when a user tries to use it. A chirp tone will
be sent when the user unkeys to indicate reserve mode.
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WHAT HAPPENS WHEN A MOBILE UNKEYS

When a mobile unkeys or the CTCSS tone is no longer detected, the Model
39-MAX will take some actions. The possibilities are described below.

Prepaid Customer Low-Airtime Warring

The owner of the Model 39-MAX can allow a customer to purchase a block of
airtime in advance (see "Prepaid Users in the Programming section). These
prepaid blocks decrease as the customers use the repeater. When the
remaining airtime falls below 2 hours, a low-airtime warning chirp will be
heard when the user unkeys. The chirp sounds like a fast "bee-doo-bee-doo-
bee-doo". If the airtime drops to zero, the tone is “"reserved" as described
above. A prepaid user who falls all the way into the reserved mode will
sti11 hear warning chirps upon unkeying.

Morse Code Station Identification

When an enabled user unkeys, the Model 39-MAX leoks to see how long that
user has been talking. If the user has been talking longer than the Morse
ID interval time (which defaults to 15 minutes, but which is user
programmable from 1 to 99 minutes), then the call sign will be sent. Each
CTCSS tone has its own call sign and individual ID interval timer. The
Morse ID is sent at the selected ID speed (4 to 25 words per minute) but
limited to a minimum of 15 wpm during repeater ID. The cali is sent at 30%
deviation (which meets FCC Part 90 rules) so that voice communication can
sti1l occur during the ID. Note that if the Morse ID is not programmed or
if it is programmed as "blank", an ID will not be sent. A single system ID
may also be programmed for use in co-op and private carrier applications.

Reserve Mode
If a user is in the reserve tone mode, a chirp will be sent when the user
unkeys. This gives a positive indication of active reserve tone mode.

Airtime Accumulation

The Model 39-MAX keeps track of the airtime used by each customer group on
the channel. Both enabled and disabled users are logged. The airtime is
stored in "hours:minutes:seconds" format and will hold up to 250 hours per
user. The airtime counts may be retrieved over the channel or via the RS-
232 port. The airtime may be set to accumulate including or excluding the
repeater transmit hold time (see the Programming Section).

Last User Identification via DTMF

If it is not time to send the Morse ID or if the ID is blank, the Model 39-
MAX will check to see if the user is configured to send "Last User ID". If
that is the case, then the user number will be sent via fast DTMF. This
enables the system manager to identify which users are active on the system
in real time. A1l that is required to monitor the users is a DTMF decoder
with display capability.
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Courtesy Tone

If the "Last User ID" is disabled, the Model 39-MAX will check to see if

the user requires the courtesy beep. If that is the case, then the beep

will be sent. The beep frequency may be set from 400 to 4000 Hz (default
setting is 1000 Hz). A system programming setting (tail bips) can enable the
courtesy tone to be sent every second during the transmit hold time. If a
400 Hz tone is heard just prior to the transmitter unkeying, a system
memory error has been detected. To find out which part of memory is in
error, see the Programming Section, under Diagnostic and Setup Commands.

Privacy Mode

Finally at this time, the Model 39-MAX continues looking for CTCSS tones.
If the last user is set for "Privacy Mode", then no other CTCSS tones will
be allowed on the system until the Tx-hold (Repeater "Tail") has expired.

REPEATER HOLD TIME

The programmable repeater tail or tx-hold timer is adjustabie from 0.0 to
9.9 seconds. When a mobile unkeys, the Model 39-MAX will begin monitoring
for a valid CTCSS tone to be received again. If a valid tone is not
detected within a timeout period, the CTCSS encode will be shut off or the
DCS turn-off code will be sent (if it was previously on). After a 0.2
second delay, the transmitter PTT will be dropped. This method will remove
the second squelch tail heard by the mobiles when the repeater transmitter
unkeys. Repeater tail bips may be enabled to beep once every second during
the repeater hold time.

The Model 39-MAX includes a "First Tx Hold" system timer feature. This can
be used to extend the repeater transmit hold time after the mobile unkeys
for the first dispatch cali. This feature allows the called mobile extra
time to respond to the call before other users can access the repeater (if
busy channel lockout or privacy mode is used). The conditions to get first
tx hold are: new CTCSS or DCS decoded and transmission greater than the
anti-kerchunker time.

Just before the repeater unkeys, a 2000 Hz beep may be heard. The beep
indicates the site alarm input is currently active (for more information,
see Site Alarm in the Programming Section). The beep will be sent after
the CTCSS or DCS encode tone is turned off so that normal users will not
hear the beep.

ENCODE DURING TRANSMITTER-HOLD TIME

When a valid user unkeys, the CTCSS or DCS encode may be left on during the
tx-hold time {transmitter hold time or repeater tail) or turned off. This
feature is programmable for each user. When using a control station phone
patch through the repeater, the encode should be turned off during tx-hold.
This allows the phone patch to know when the mobile has unkeyed, as opposed
to knowing when the repeater has dropped off the channel. When using the
repeater for dispatch only, the encode may be left on during the tx-hold
time to keep the mobile decoders open. This feature eliminates the decode
delay observed in the mobile between transmissions.
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TIMEOUT TIMER

While mobiles are conversing through the repeater, a timeout timer is
running. If a mobile does not unkey within the timeout period, warning
tones will be sent, and then the transmitter PTT will be dropped. This is a
"stuck mic" time-out feature.

TIMEOUT USER IDENTIFICATION

After a timeout occurs, the system may be set to transpond (via slow DTMF)
the user number of the mobile that is still keyed up. The repeater will key
up every 15 seconds while the mobile is transmitting and send the user
number. This feature can be enabled or disabled by the system manager.

DTMF REGENERATION

The Model 39-MAX may be used to regenerate DTMF tones over the radio
channel for applications involving mobile DTMF decoders or telephone
interconnects. DTMF regeneration ensures that all DTMF signaling occurs at
the same tone level. DTMF regeneration can occur for any or all users. A
user commands the repeater to regenerate DTMF digits by sending a DTMF "*"
for longer than 1 second. When the digit is released, the Model 39-MAX
squelches the repeat audio and begins regenerating all DTMF tones received
from the user until no digit has been received for the interdigit timeout
(programmabie; factory set at 4 seconds). A1l 16 DTMF tones can be
regenerated.

AIRTIME HOG PENALTY

The airtime hog penalty feature allows the system manager to penalize
"airtime hogs" so that other users on the system have a chance to complete
dispatch calls. This feature prevents a user from conversing through the
repeater for a penalty duration (programmable from 10 to 9920 seconds) if
the user has recently exceeded the maximum allowable conversation time
1imit {from 1 to 25 minutes).

A long-winded talker who is approaching the end of the conversation time
Timit hears warning tones (sounding like "bee-doo") 1 per second for 20
seconds prior to cut-off. When users are cut-off (i.e., become penalized),
the system ignores them for the programmed penalty duration. To avoid an
impending hog penalty, the user must let the repeater transmitter unkey for
an idle duration (from 1 to 99 seconds), giving another mobile a chance to
use the system. If another user keys up or if the idle duration is met, the
conversation timer is reset.

The hog penalty is programmablie on/off for each tone, and all users have
their own penalty timers in case there are muitiple hogs on the system. The
system manager may forgive all hogs by performing a "long DTMF reset"
(holding any digit for longer than 15 seconds), which re-enables penalized
users.
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TEMPORARY CROSS-TONE OR CROSS-CODE ENCODING

Temporary cross-tone or cross-code encoding allows the system manager to
converse with a subscriber on any CTCSS tone or DCS code. This mode is a
temporary cross-tone or cross-code assignment which allows users on
different tones/codes to communicate. It is enabled/disabled on a per-user
basis and accessed with a DTMF command sequence. An alert signai is sent
during the transmitter hang time while the temporary cross-tone or cross-
code mode is active.

The command sequence is as follows:
1. If the DTMF regenerate mode is enabled for the user, a long "#"
(longer than 2 seconds) plus a tone or code number, then a "#" (#
12#) will activate cross-encoding.

2. Any channel activity will encode the originating mobile’s tone or
code,

3. When the originating mobile transmits, the called mobile’s CTCSS tone
or digital code will be encoded.

4. The tx-hold time is set at 30 seconds during cross-encoding.

5. An "eeddl1-eeddl1-eedd11" queuing tone will indicate cross-encoding
is active.

[=)]

A long "#" (longer than 0.75 second) will exit the mode.

TEMPORARY DEFEAT OF CROSS-TONE OR CROSS-CODE ENCODING

In many dispatch systems the Model 39-MAX is programmed to always perform
cross-tone or cross-code encoding, which enabies the dispatcher to
communicate with vehicles operating on a different tone or code, but
prevents the vehicles from communicating directly with each other. The
dispatcher is usually the center of all communications: when a vehicle
needs to relay information to another vehicle, the dispatcher must listen
to one vehicle, then transmit the information to the other vehicie. This
method wastes airtime and increases the chance of miscommunication. If the
dispatcher temporarily defeats cross-encoding, users can talk amongst
themselves, and the dispatcher doesn’t have to relay information.

Temporarily defeating cross-encoding is enabled/disabled on a per-user
basis and accessed with a DTMF command sequence. An alert tone is sent in
the squelch tail while the cross-encoding is active.

The command sequence is as follows:

1. If the DTMF regenerate mode is enabled for the user, a long "0" will
enter the car-to-car mode.

2. The tx-hold time is set at 30 seconds during the cross-tone mode.
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3. An "eeddl1-eedd11-eedd11" queuing tone will indicate that cross-tone
encoding is defeated.

4. A long "#" (longer than 0.75 second) will exit the mode.

ANTI-KERCHUNKER FILTER

The anti-kerchunker filter cancels the transmitter hold time (or repeater
tail) and drops the repeater transmitter immediately if a mobile
transmission is less than the programmed anti-kerchunker time. This serves
two main purposes:

1. Sometimes, a human voice creates a freguency that the repeater
interprets as a valid CTCSS tone. Without an anti-kerchunker filter,
the repeater would key up on this tone and stay keyed up for the
entire transmitter hold time. This unnecessary transmission wastes
airtime and interferes with normal voice transmissions on the false
tone. The timing requirement of the anti-kerchunker filter, though,
keeps the transmitter from staying up for the hold times, reducing
interference to a co-channel repeater.

2. The anti-kerchunker discourages customers from clicking (kerchunking)
the PTT just to hear the satisfying hum as the transmitter stays up
for the transmitter hold time.

REMOTE PTT FUNCTION

The site alarm input may be used as a "Remote PTT" function. This feature
is initiated by the site alarm input being pulied to ground by a contact
closure or other input. When the alarm input goes active, any repeater
activity will be suspended, then the programmed CTCSS tone or DCS code will
be encoded, the repeat audic squelched, and the transmitter keyed. This
condition will continue until the site alarm input is released.

This feature can be used for wireline control of the transmitter from a
remote control, or by wiring the local mic PTT to this input, a method of
local control to talk to specific users.

For more information, see Site Alarm in the Programming Section, System
Commands.

MONITOR AND REAL TIME DISPLAY

The Model 39-MAX provides, via its RS-232 port, two methods for the system
operator to keep track of what is happening on the repeater channel. They
are MONITOR and REAL TIME DISPLAY, and both are accessed from the main
menu .

The MONITOR mode displays the same information that would be displayed on

the Model 39-MAX front panel display during operation, i.e. the Total
Airtime for the tone or code being received, the frequency or number of the
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tone or code being received, the frequency or number of the tone or code
being transmitted or the word DISABLED if the tone or code is not active.
Every time the carrier drops, the panel will send a carriage return/Tine
feed. After the MONITOR mode has run for a while, the system operator can
see not only what is happening in real time, but also what has happened in
the recent past. When the Model 39-MAX is idle, the terminal will show a
pair of / ---- ---- 7, just as the front panel LCD display. does.

The REAL TIME DISPLAY mode provides more information than the monitor mode,
and if you are using an ANSI graphics capable terminal, will even mimic the
front panel of the Model 39-MAX. When the REAL TIME DISPLAY is chosen, the
panel will always prompt with the question "ANSI display yes/no?". The
screen you get depends on your answer, and both styles are shown in the
Programming section along with the rest of the screens. The information
available in the REAL TIME DISPLAY mode includes: Channel Loading (%), Time
Left (minutes), Current User #, Decode (tone/code), Encode (tone/code),
Airtime Total, COR (on/off), and TX {on/off). The Time Left and Curreni
User information is not displayed in the ANSI screen. The Channel Loading
represents the percentage of time within the preceding hour that was used
by valid users. The Time Left applies to users that have a Hog Limit time
set. It is the time remaining before they go into the Penalty mode, and if
they stay unkeyed for the Hog Idie time, then this timer resets and starts
counting down again. Unlike the MONITOR mode, the REAL TIME DISPLAY mode
only shows what is true right NOW. It provides no recent history for an
operator to interpret.
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INTRODUCTION
The Model 39-MAX can be programmed from a variety of sources:
1. Front panel keypad and display.

2. CRT/display terminal with an RS-232 serial port directly connected to
the Model 39-MAX.

3. CRT/display terminal with an RS-232 serial port connected to a modem
on a phone line to the repeater site, and an auto-answer modem
connected to the Model 39-MAX.

4. CRT/display terminal with an RS-232 serial port connected to a packet
radio controller attached to a control station, and a packet
controller at the repeater site connected to the Model 39-MAX.

5. DTMF over the radio channel, from a mobile, base station, or
handheld.

6. A Zetron Model 8B connected to a base station or mobile for
"over-the-air" programming.
FRONT PANEL PROGRAMMING

The keypad and display on the front panel of the Model 39-MAX may be used
to watch the real-time operation of the unit, do installation setup tests,
and configure the operation of the unit.

The keypad operation is locked by a password to avoid unauthorized access

to the programmable items in the unit. Press a key to get the "Enter
password® prompt. The default access code from the factory is 12038#.

The keypad digit keys have two functions. They are used to enter numbers
in the normal mode of operation, and are also used to scroll through menu
selections. While scrolling, the secondary functions are as follows:

Up 1 Up 10 Top Up 10 Up 1 Exit

1 'y | 3 AR 5 1B « i CLEAR

6 R 7R s IR I B 0 # J§ ENTER
Down 1 Down 10 Bottom Down 10 Down 1 Select/Change

As with RS-232 programming, the Model 39-MAX keeps operating on the channel
while programming or viewing the data. Channel operation is suspended only
while in the "Setup" menu, in order to do diagnostic functions.
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This section describes first the RS-232 (or CRT) programming method and
then the DTMF programming method. Programming commands, which are used by
both methods, are described at the end of this section.

A quick reference for DIMF programming and programming log sheets are found
in the "Quick Reference" Section in the back of the manual.

RS-232 PROGRAMMING

Introduction

The RS-232 port of the Model 39-MAX is valuable for initial test and
adjustment, as well as general purpose programming and monitoring. All
programming is done with friendly menu-driven prompts, all in plain
English. The programming is done with an RS-232 display terminal or
computer, and may be active even while the Model 39-MAX is in normal
operation (except when using the Setup menu). Most RS-232 terminals or
computers running a communications program may be used. If using an IBM PC
or compatible, Zetron can supply a communications disk to aid programming.

The Model 39-MAX may be connected directly to an RS-232 terminal or
computer when the equipment is collocated. When direct connection is not
possible, other methods may be considered. If a phone iine is available at
the repeater site, modems may be used to remotely program the Model 39-MAX.
Packet controllers may also be used to move RS-232 data over the radio
channel.

Serial Interface Connections

The computer/CRT/RS-232 port on the Model 39-MAX 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 38-MAX (labeled RS-232 Interface on the front
panel). For the pin connections, see the Installation Section, Programming
Connections, Typical Connection to a Computer or Video Terminal subsection.

Set your terminal for 8 bits per character, no parity bit, and 1 stop bit
(for details, see the reference manual for your terminal). The Model 39-
MAX defaults to 1200 baud.

If you have problems with the connection and see a few nonsense characters
on the screen, the Model 39-MAX baud rate may need to be changed. To change
the baud rate, use DTMF programming commands (see the DTMF Programming
subsection). If still nothing happens, try reversing the transmit and
receive data pins on your terminal.
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Remote Programming over a Phone Line

The Model 39-MAX may be programmed (or monitored) over a telephone line
without disrupting Model 39-MAX function. This can be quite valuable when
a phene line is available at the site. To connect the Model 39-MAX to a
phone line, an auto-answer modem needs to be installed between the phone
line and the Model 39-MAX RS-232 port. Multiple Model 39-MAXs or other
units programmable via RS-232 may be programmed over a single telephone
line with the use of an RS-232 port selector {see Figure 4-1).

OFFICE

| >] moden |<====phone=]ine==x=]

COMPUTER or CRT
with R8-232 port

REPEATER SITR

A

RS-232 Port selector

J==phone=line==>| moden |——

fetron Model 39-MAX

Zetron Model 39-MAX

Other Zetron products

Figure 4-1. Remote Programming over a Phone Line

For connection details, see the Installation Section, Programming
Connections.
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XON/XOFF Protocol

The Model 39-MAX 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 39-MAX receives an "XOFF" code (Control S), the
data output will pause until a "XON" code (Control Q) is received.

RS-232 Buffer

The RS-232 port has a "type-ahead" buffer to allow the input to get ahead
of the printout. This feature should be used with caution since the
operator cannot see the results of an input command immediately. The
buffer does allow faster programming once the operator gets used to it.

Access to Programming

When a user first accesses the Model 39-MAX either over the phone line or
when directly connected, the message ® Enter Password --> _ " will appear.
This prevents unauthorized access to the programming information. The
password is the same five-digit program access code used for DTMF
programming (default is 12038). The only difference in the access codes is
a trailing "#" is not used in RS-232 programming. If the code is incorrect,
the terminal will beep, delay 1 second, beep, and repeat this sequence 10
times. This slows down any hackers from attempting to find the access code
by trial and error methods.

Command Descriptions

Except for the standby, exit, and operate commands, the RS-232 programming
commands provide the same functions as the DTMF programming commands and
are described in the programming commands subsections (User Commands,
System Commands, and Diagnostic and Setup Commands) at the end of this
section.

Standby Command

The RS-232 programming fask is the lowest priority for the Model 39-MAX, so
when users are active on the channel, the RS-232 programming menu outputs
will begin to slow down. This command is provided at the main menu level
to disable the Model 39-MAX and provide for much faster programming when
using baud rates above 300. Be sure to re-enable the Model 39-MAX (by
using the operate command) when programming is completed.

Operate Command
The operate command from the main menu has two functions:

1. It will return from the standby command.
2. It will enable decoding of any new DCS users just added.

Exit Command

The unit may be set back to the password prompt by entering the exit
command from the main menu. It is not necessary to exit the RS-232 mode,
as the Model 39-MAX will operate while programming. Only when in the Setup
menu or when using the Standby command, does the unit disable the repeat
function. The exit command will also enable decoding of any new DCS users
just added.
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RS-232 PROGRAMMING MENUS AND SCREENS

Main Menu

Enter password --> _

Tetron Model 39-MAYX Repeater Panel
Copyright 1986-1994, Version 1.1

1. Systenm
. Users

. Setuy

. Monitor |
. Realtime display
. sgut

. Sign on usq

. Stgndby

9, Operate

O =] O (b L2 DD

Enter a Number:

tUser Menu

- {ser --=--
1. View/Edif

2. List enabled
3. List airtime
4. Clr airtime

5. List all users

Enter a Number: _

During list airtime or 1ist all users, the printout may be aborted by
pressing any Key.
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Program a User Screen

Enter first user; 13 |
Enter last user {return if same}: 15

Select an item to program or enter O for the menu.
Items to program {user 13 100,0 1Z shown) are:
1 User enable = Cn

2 DCS decode = 0 100.0 1
3 Encode =13 100.0 1Z
4 Tyhold time = 30

5 CTCSS tail = Off

6 Horse Id _ = IETRON

7 Reserve mode= Off
8 Privacy mode= Off
9 Que heep = Off
10 Last user ID= Off
11 DTMF ¢nds = Off
12 Hog limit =10
13 Prepay mode = Off
14 Airtige | = 009:14:56
15 DCS airtime = Off
16 Aux relay =0n

Enter a Mumber: 8

Prowpt for each user? (Y/¥): Yes
User Setting

13 100.0 17 Privacy mode= On
14 103.5 1A Privacy mode= Off
15 107,2 1B Privacy mode= Off - change {Y/N):
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System Menu

--~ Systen Programming --- Enter ? to repeat this menu
1. COR userf =0 20. Alarn DTMF =
2, 1st Tx hold =20 21, Alarm tone =0 Hone
3. AntiKeychunk =0 22. Alarm pwr up = Off
4. Tail bips = Off 23. Password = 12038
5. Beep freq = 1000 24, Access usery =0
6. Beep type, =2 25. Access alarm = Off
7. Timeout time =3 26. Agcess delay =10
8. Timeout ID = QOff 27. Wic txhold © =0
9, ID interval =15 28, Remote type =0 Horse
10. ID frequency = 1200 29, Baud rate = 4800
11, ID speed =~ = 22 30, Serial tonef = Off
12. ID periodic = Off 31. DCStx jmvert = Off
13. ID sys userd =0 32, DCS8rx invert = Off
14, Hog 1dle =5 33, ICS bit errs =2
15. Hog penalty = 30 34. CTCSS delay = 80
16, Hod ninimum = 10 35, CTCSS hold =0
17, HoG maxlmum = 100 36. Slow CTC38 = Off
18. Mih airtime = Off 37. Interdigit =4
19. Remote PIT =0 Hone
Enter a Number: _
Setup Menu
----- Setup ---- Enter ? to repeat this menu

1. Audio output
2. CICSS output
3. Audio input
4. CTCSS user
5. CTCSS freq
6. DCS encode

Enter a Mumber: _

7. Audio tone
8. DTHF encode
9, DIMF decode
10. QUIET!

11. System test
12, Setup memory
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Realtime Display Screen

ANST terminal? (Y/N): No

Loading Tipe left Current Decode  Airtime
{%¥) ~ (minutes) Userf tone/code total

Encode  COR Tx
tonefcode is s

ANSI terminal? {Y/N): Yes

5% 1.6 13 100.0

003:04:46 d 023 on On

IETRON

Hodel 39-MAX

Repeater Panel

328 009:14:56  100.0

Loading Alrtime  Encoding Decodi

d 074

Tra!mit c
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User Rx  Tx OSPRLODAXC
67.0

1 67. [ e
2 6%.4 2 --Y--—-1-
3 79 3 ---f-—-KX-
4 744 4 ----f---X-
5 77.0 5 X--f----f-
6 7197 6 Y{-——-f--X-
7 825 7 -=-—-X--X-
8 8.4 8§ ---—- ) G
9 8.5 9 Y----X-X--

User Rx  Tx OSPRLODARC
50 254.1 50 X-X--X~---
51 ¢ 023 565 Xi---f~--X
52 d 051 051 XX~=-Y---X
53 4 071 071 Y~~f--Y~-X
54 d 162 243 X--X---X--
55 4 243 162 Y--<f=----
56 d 266 446 X-X--¥---X
57 4 446 266 X
58 d 565 023 ¥
59 d 731 731 X-~==f----

30 WERP-995
30 KNCD-335
30 KDD-2044

20
25 WNCR-414
%g WwS295

Airtine

001:56:12
002:44:30
001:22:56
003:43:48
000:20:18
001:09:00
002:45:54
000:27:35
001:13:43

Airtine

000:35:21
001:22:49
001:53:35
009:14:56
003:39:04
000:56:39
000:18:36
001:23:18
002:05:4)
004:41:05

Notes:

User= User number, from 1 to 160

Rx = Receive decode tone number/DCS code
Tx = Transmit encode tone number/DCS code
0 = Enable/disable (On/0ff)

S =

P = Privacy mode

R = Reserve mode

L = Last user ID

Q = Queuing beep (Queue)

D = DTMF functions enable

A = Prepay Airtime mode

X = Aux Relay

C =

H = Hog mode limit time

Id =

The Tisting may be aborted by pressing any key.

Tx tone/code Squelich during repeater tail

Co-channel DCS airtime tracking enable/disable

Morse code station ID call sign
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List All Airtime Screen

-

%

*
*

* -

¥ % M N b M

* = Enabled

1 67.0
3 7Y
13 100.0
15 107.2
32 173.8
36 186.2
37 189.9
50 254.1
51 d 023
52 4 025
53 d 026
63 4 071
66 d 074
70 d 122

Total airtime . |
Enabled user airtime

Disabled user airtime

Total transmit time
<hit any key>

001:02:01
000:30:02
003:12:32
000:40:23
004:32:54
002:12:01
000:54:12
000:12:55
000:33:21
002:32:00
000:44:32
000:59:44
005:23:21
004:34:32

Fach * represents 7 minutes of airtime

kkkkkkhr

Kk

RRRkRRRERERRRAER ARk Rk dk bk

Rikkk

fkRkkkk bl khhkkkkdkkkhkkhhhikkhikkkkkk
hhkhRRRARRRRIhhh Rk

kkwkkkk

%

kkkk

kkkkdhhkhdhiikkdkhihk

*kkihk

Fhkkikkk
KkkkRkkkRkREkdkhhhkkhkhihkkhkkkkkkddihkkiiik
Fkdhkkdihkbhikkdkidkhdhhkhkdrkhihdkiik

= (00040:35:32
= ()0028:14:01
= 00012:21:31
= 00092:01:41

The listing may be aborted by pressing any key.
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DTMF PROGRAMMING

I R EEEEEEREEE I I B B BB B S S S B
IMPORTANT NOTE!

The programming codes for the Model 39-MAX are

different from the codes used in the Model 38.
Please consult the programming list.

W % % N % B O % %
% % N W B W%

I RN EEEREEEEEJE I I I I 3 3.2 2 S S S B A

Programming Using the Model 8B

The Model 8B may be connected to a control station or a mobile transceiver

to provide remote programming of the Model 39-MAX. The Model 8B and 39-MAX
communicate over the repeater radio channel using DTMF tones. The Model 8B
should be set for "LIVE mode". The Model 39-MAX is NOT compatible with the

Model 8B "PROG" mode.

The Model 39-MAX should be set for a DTMF-type remote unit {see the System
Commands subsection).

Programming on the Radio Channel

The Model 39-MAX may be programmed over-the-air using a DTMF-encode-
equipped radio. Many handheld radios have a DTMF keypad option, or a DTMF
mic, such as the Zetron ZMX or ZML, may be used with a mobile radio or base
station. After the Model 39-MAX has been installed, the most popular
method of programming is via DTMF.

Access to Programming

To program the Model 39-MAX, the program mode access code must first be
entered. The DTMF access code is nnnnn#, where nnnnn is the program mode
access code set in the Model 39-MAX (1000 to 32000). The default is
12038#.

d ke d ok R Kk * ok kR ok * % k % NOTE k k %k Kk Kk % Kk k ok kR % %k k K k%

The access code may require a specific CTCSS tone or DCS code to respond
(see the System Commands, Program Mode Access Code subsection).

® ok ok ko ok ok ok % ko k ko Kk k k ok Kk ok k Kk ok Kk ok Kk ok k% Kok kR Kk Kk KKk Kk XX

The Model 39-MAX will key and send a "chirp" when the program mode is
accessed. A delay before acknowledging is user programmable, as well as
the possibility of sending the site alarm (see the System Commands, Site
Alarm/Remote PTT subsection).

During programming, the repeater will remain keyed to keep other mobiles
from trying to access the channel. Since the repeater transmitter is
continuous duty, this should not present a problem. The DTMF programming
commands are not repeated out the transmit audio as a security measure.
The transmitter may be unkeyed during programming (except during prompt
beeps). For more information, see the Diagnostic and Setup Commands, PTT
On/0ff subsection.
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Entering a Command

To execute a DTMF programming command, a DTMF number is entered followed by
the "#" key. A1l numbers may be entered with or without leading zeros (1
may be entered as 0001 or 1). While entering a number, the "*" key may be
used as a "clear entry" key.

Some commands send a progress or prompt tone while programming, and ail
commands send either a go-ahead or error tone after completion of the
command (See Table 4-1). If an error is detected while programming, the
Model 39-MAX will send an error tone over the transmit audio. A
successfully completed command is ijdentified by a chirp tone.

Table 4-1. Progress Tones Heard during Program Mode

Sound Meaning

Chirp (7-beeps) Go-ahead; ready for a command.

Warble (dee-doo-dee-doo) Error; invalid command or out of range data.

Ringing (electronic) Leaving program mode; return to normal operation.

500 Hz, Low Bip-Bip Current setting is zero, disabled, or off.

2 KHz, High Bip-Bip Current setting is one, enabled, or on.

1 KHz, Bip-Bip Current setting is not zero or one.

DTMF tones Settings or airtime data sent to remote display unit.

A11 programmable values may be verified (via DTMF response) and/or changed.
To verify or change a setting, simply enter the command. The Model 39-MAX
will return a prompt tone indicating the current setting as shown in Table
4-1. For example:

1. If the value is currently zero, a 500-Hz Tow bip-bip will be heard.

2. If the value is currently set to "ON" {or a programmable range of 0
to 1), a 2000-Hz high bip-bip will be heard.

3. If the value is currently neither zero nor one, a 1000-Hz bip-bip
will be heard.

The value will then be sent via DIMF to the selected type of remote display
unit {Zetron Modei 8B, CSI RDU, or Comm Spec DI-16). If the remote unit is
selected as Morse ID, the value will not be sent.

After the value has been verified, it may be left unchanged by pressing the
"#" key, or it may be changed by entering a new value followed by the "#"
key.

If the programming radio does not switch from transmit to receive very

quickly, a delay before sending the prompt tones may be programmed {see the
MIC HOLD command). Note that you don’t have to wait for the prompt tones
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before entering the next command as all commands are internalily buffered;
however, it is a good idea to listen for the proper acknowledgement tones.

While in the program mode, a key must be depressed every 90 seconds. If
there is no activity for 90 seconds, the Model 39-MAX returns to normal
operation mode.

Care should be taken to ensure all programmable settings are recorded for
future reference. The Quick Reference Section provides programming log
sheets.

Exit from the Program Mode

To exit the program mode, key in 99#. A prompt tone (sounds like ringing)
confirms exit from the program mode. Note that the Model 39-MAX will exit
automatically when no DTMF digits are decoded for a 90-second period.
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DTMF PROGRAMMING COMMAND LIST

The following tistings of all DTMF programming commands are divided into
three subsections:

1. User commands — for items selectable on a per-user basis. Table 4-2
1ists the tone-to-user number default conversions.

2. System commands — for items that relate to overall system operation
3. Diagnostic and setup commands — to aid the installer in system setup
L.ist of DTMF User Commands
Commands identified with "nn" may have the user number entered to program a

single user. Where "uuu" is indicated, a user number from 1 to 160 may be
entered. To program all users with the same information, enter 999.

DTMF command Per-user main items (uuu = 999 = change all users)
110# nnn# n# User enable / disable user number "nnn" (1-160)
112# nnn# nnn# DCS decode, 000-777
113# uuu# n# DCS airtime tracking for disabled users
(1=enable, O=disabled)
120# uuu# n# CTCSS/DCS encode during tx-hold, on/off
122# uuu# nnnn# CTCSS/DCS encode, 0=off 1-50=CTCSS 1000-1777=DCS
123# uuu# nnn# Transmit hold time, 0-25.0 sec
130# uuu# n# Reserve mode on/off, disables repeat audio
140# uuu# n# Anti-barge-in on/off, no new users until tx-hold
150# uuu# n# Courtesy beep tone, on/off
152# uuu# n Last user DIMF ID, on/off
160# nnn# nn# nn#.. Morse code station ID, up to 8 characters
161# nnn# Playback a users ID, verify call sign
170# uuu# n# DIMF commands on/off
180# uuu# n# Aux relay enabile/disable (if installed)
99# Exit DTMF program mode
DTMF command Per-user airtime items
1501# uuu# n# Prepay mode on/off, counts airtime up or down
1510# uuu# nn# Hog mode conversation time 1imit, 0.1-25.0 minutes
{(in 0.1 minute increments)
1521# nnn# List minutes:seconds
1522# nnn# List hours:minutes
1523# nnn# List hours
1530# nnn# Clear a user’s airtime
1531# uuu# nnn# Add n hours to user’s airtime, for prepay
35014# List all airtime counts, hold * to stop
3502# 25327+# Clear all airtime counts
994 Exit DTMF program mode
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Table 4-2. Tone-to-User Number Default Conversions

User Decode User Decode User Decode User Decode
1 67.0 41 203.5 81 d 165 121 d 445
2 69.4 42 206.5 82 d 172 122 d 446
3 71.9 43 210.7 83 d 174 123 d 452
4 74,4 44 218.1 84 d 205 124 d 454
5 77.0 45 225.7 85 d 212 125 d 455
6 79.7 46 229.1 86 d 223 126 d 462
7 82.5 47 233.6 87 d 225 127 d 464
8 85.4 43 241.8 88 d 226 128 d 465
9 88.5 49 250.3 89 d 243 129 d 466

10 91.5 50 254.1 90 d 244 130 d 503
11 ¢4.8 51 d @23 91 d 245 131 d 506
12 97.4 52 d 025 92 d 246 132 d bl16
13 100.0 53 d 026 93 d 251 133 d 523
14 103.5 54 d 031 94 d 252 134 d 526
15 107.2 b5 d 032 95 d 255 135 d 532
16 110.9 56 d 036 96 d 261 136 d 546
17 114.8 57 d 043 97 d 263 137 d 565
18 118.8 58 d 047 98 d 265 138 d 606
18 123.0 59 d 051 99 d 266 139 d 612
20 127.3 60 d 053 100 d 271 140 d 624
21 131.8 61 d 054 101 d 274 141 d 627
22 136.5 62 d 065 102 d 306 142 d 631
23 141.3 83 d 071 103 d 311 143 d 632
24 1456.2 64 d 072 104 d 315 144 d 654
25 151.4 65 d 073 105 d 325 145 d 662
26 156.7 66 d 074 166 d 331 146 d 664
27 159.8 67 d 114 107 d 332 147 d 703
28 162.2 68 d 115 108 d 343 148 d 712
29 165.5 69 d 116 109 d 346 149 d 723
30 167.9 70 d 122 110 d 351 150 d 731
31 171.3 71 d 125 111 d 356 151 d 732
32 173.8 72 d 131 112 d 364 152 d 734
33 177.3 73 d 132 113 d 365 153 d 743
4 179.9 74 d 134 114 d 371 154 d 754
35 183.5 75 d 143 115 d 411 155 d
36 186.2 76 d 145 116 d 412 156 d
37 189.9 77 d 152 117 d 413 157 d
38 192.8 78 d 155 118 d 423 158 d __
39 196.6 79 d 156 119 d 431 159 d
40 199.5 80 d 162 120 d 432 160 d _
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List of DTMF System Commands

DTMF command System programmable items units 1o hi default
201# nnn# Carrier repeat user number user# 0 160 0
202# nnn# First transmit hold time .1 sec 1 250 20
203# nn# Anti-kerchunk time .1 sec i 50 0
204# n# Tail bip enable on/off 0 1 0
205# nnnn#  Courtesy tone frequency freq 400 4000 1000
206# n# Stuck mic timeout time minutes 0 9 3
207# n# Stuck mic timeout DTMF ID on/off 0 1 0
208# nn# ID interval minutes 1 9% 15
209# nnnn¥  ID frequency freq 400 2000 1200
210# nn# ID speed, words/minute WPM 4 25 22
211# n# ID periodic enable on/off 0 1 0
212# nnn# ID system user user# 0 160 0
213# nn# Hog mode idle time seconds 1 99 5
214# nnn# Hog mode penalty time 10 sec 1 999 30
215# nnn# Hog mode dynamic minimum .1 min 5 250 10
216# nnn# Hog mode dynamic maximum .1 min 8 250 100
217# n# Accumulate airtime w/tx-hold on/off 0 1 0
218# nnnn#  Remote PTT CTCSS/DCS CTCSS/DCS ¢ 1777 0
219# nnnn#  Site alarm CTCSS/DCS CTCSS/DCS 0 1777 0
220# n# Site alarm at power up on/off 0 1 0
221# nnnnn# Program mode access code number 1000 32000 12038
222# nnn# Program mode access user user# 0 160 0
223# n# Program mode access alarm on/off 0 1 0
224% nn# Program mode access delay seconds 0 30 0
225# n¥ Radio DTMF hold time seconds 0 3 0
226%# n# RS-232 port baud rate 150-9600 1 7 4
227# ni# Remote unit, ID-DTMF-RDU-DI16 select 0 3 0
228# n# Serial tone output on/off 0 1 0
229%# n# DCS encode invert on/off 0 1 0
230# n# DCS decode invert on/off 0 1 0
231# n# DCS acquire bit errors bits - 1 1 4 2
232# nnn# CTCSS turnoff delay millisec 1 250 75
233# nn# CTCSS hold time .1 sec 0 25 0
234% n# DTMF interdigit timeout seconds 1 9 4
235# n# CTCSS decode speed (0=fast, I=slow) 0 1 0
236# n# Courtesy tone type tones 1 7 2
270# cc.. Site alarm DTMF digits up to 8 digits

99# Exit DTMF program mode
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List of DTMF Diagnostic and Setup Commands

DTMF command System setup / diagnostics

300# Repeater disable

302# PTT Off (will key up during commands)

303# Squelch repeat audio

304+# Unsquelch repeat audio when carrier is active
305# nnnn# Encode CTCSS/DCS O=off, 1-50=CTCSS, 1000 1777=DCS
306# Encode CTCSS sweep

307# nonn# LF encode, 50.0-300.0 Hz.

308# nnnn# Generate an audio tone 400-3000 Hz. End with *
309# 25327+# Reset unit to factory defaults

310# nn# Encode a DTMF digit, 0-15, 99=off

3114# Send the site alarm

360# List the number of enabled users

3614# List the enabled user numbers

362# List the number of program mode accesses

363# List the number of resets

364# List the number of power fails

365# List the number of users with data errors
366# List the users with data ervrors

367# List the system diagnostic status

368# Clear the reset/power fail/access counters
99# Exit DTMF program mode
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PROGRAMMING COMMANDS

The following three subsections describe the programming commands used when
programming the Model 39-MAX. These descriptions apply for both methods of
programming, RS-232 and DTMF.

USER COMMANDS

Enable a User

To activate a user in the Model 39-MAX, the CTCSS tone must be enabled
(which is the same as plugging in a tone card). When a user is enabled,
the repeater transmitter will key whenever carrier and the CTCSS tone are
decoded. Note that for DCS decode user numbers, the user must be enabled
AND the decode code must be set to a number between 000 and 777.

Disable a User
To disable a tone, the user number must be disabled (which is the same as
unplugging a tone card).

Set Digital Coded Squelch Decode

The Model 39-MAX 1is capable of decoding a1l 50 CTCSS tones and up to 110
digital coded squelch (DCS) codes. The digital user numbers are between 51
and 160. Each user "slot" is capable of decoding any DCS code, so the
decode "code number" must be set. The selection of DCS polarity is a
system command and affects all users. When setting the DCS decode number,
the Model 39-MAX will automatically set the encode to the same DCS code.

The user must be enabled and not in reserve mode to function properly.

RS-232
When adding DCS users via RS-232, they will not become active until the
main menu operate or exit command is selected.

CTCSS/DCS Encode During Transmit Hold Time

The CTCSS or DCS encode may be left on during the transmit hold time if
desired. Normally the repeater encode signal follows the mobile encode.
Leaving the encode on during tx-hold eliminates the decode time in the
mobiles between transmissions. When enabled, the Model 39-MAX will still
drop the CTCSS/DCS encode just prior to unkeying the transmitter,
eliminating squelch taiis.

When using a control station phone patch through the repeater, encode
during transmit hold should be disabied.

When us1ng a scan based CTCSS/DCS trunking system, encode dur1ng transmit
hold is typically required to be enabled.
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CTCSS/DCS Encode

The Model 39-MAX normally encodes the same CTCSS tone or DCS code that it
decodes, but it may encode any tone/code or no encode at all. The encode
number may be set to a tone number (1-50), or no encode {0), or for DCS,
enter the DCS number PLUS 1000 (e.g., code 023 would be entered as 1023).

The Model 39-MAX is capable of cross-format operation. That is when
decoding CTCSS, it can encode DCS, or when decoding DCS, it can encode
CTCSS.

Transmit Hold Time

The transmit hold time is the amount of time the repeater transmitter
remains keyed on the channel after mobile activity is no longer detected.
It may be set from 0.0 to 25.0 seconds in 0.1 second increments. The
default setting is 2.0 seconds.

Reserve a User

A CTCSS tone or DCS code may need to be reserved for future use. If a
radio keys up on a reserved user, the repeater transmitter will be keyed
but no repeat audio will be cut through. A beep tone will be sent for the
duration of the transmission and an alert chirp sent when the user unkeys.

This mode is designed to be used when disabling a user possibly due to a
"no-pay" condition or seasonal use. The reserved user function keeps the
tone active in the repeater so as to prevent other repeater operators from
seeing the tone as available. Note that the user must be enabled as well
as reserved.

Privacy Mode (Anti-Barge-In)
The privacy mode (when enablied) will not allow any new CTCSS or DCS users
to be decoded during the tx-hold time.

It is usually a good idea to enable CTCSS/DCS encode during transmit hold
time with privacy mode, since no other tones can be used during the hold
time of the repeater.

Courtiesy Beep
Whenever a user unkeys, the courtesy tone may be sent. The tone frequency
can be set with a system command.

When a group of mobiles are close to the repeater with strong (full
quieting) signals, it is sometimes hard to tell when a mobile unkeys. The
courtesy beep assists in conserving airtime so that each mobile doesn’t
wait for the repeater to drop each time between transmissions.

The system operator can use this feature on a per-user basis to gain

additional revenue from users desiring the beep. It may also be used to
indicate certain groups of users.
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{ast User DIMF Identification

Last user DTMF identification sends the active user number via DTMF when
the radio user unkeys. With the use of a DTMF decoder on the repeater
output frequency, the system operator can keep track of problem users
(misuse of the channel, etc.) by seeing which user was just active. A
three digit DTMF code (the user number, 1-160) is sent whenever the user

unkeys. The DTMF is sent at high speed, so as to sound similar to a
courtesy tone.

DTMF Commands Enable
If this function is on, mobiles may use the foliowing three features:

1.

4-20

Use a DTMF regenerate mode for use with a phone patch or mobile DTMF
decoders.

The Model 39-MAX regenerates DTMF tones over the radio channel for
applications involving mobile DTMF decoders or telephone
interconnects. DTMF regeneration ensures that all DTMF signaiing
occurs at the same tone level. DTMF regeneration can occur for any or
all users. A user commands the repeater to regenerate DTMF digits by
sending a DTMF "*" for longer than 1 second. When the digit is
released, the Model 39-MAX squelches the repeat audio and begins
regenerating all DTMF tones received from the user until no digits
have been received for the interdigit timeout. A11 sixteen DTMF tones
can be regenerated.

(programmable; factory set at 4 seconds)

Initiate temporary cross-tone mode to communicate with a user on a
different tone.

Temporary cross-tone or cross-code encoding allows the system manager
to converse with a subscriber on any CTCSS tone or DCS code. This
mode is a temporary cross-tone or cross-code assignment which allows
users on different tones/codes to communicate. It is accessed with a
DTMF command sequence and can be enabled/disabled on a per-user
basis. An alert signal is sent during the transmitter hang time while
the temporary cross-tone or cross-code mode is active. Command
sequence:

a. If the DTMF regenerate mode is enabled for the user, a long "#"
(longer than 2 seconds) plus a tone or code number, then a "#" (#
12#) will activate cross encoding.

b. Any channel activity will encode the originating mobile’s tone or
code.

c. When the originating mobile transmits, the called mobile’s CTCSS
tone or digital code will be encoded.

d. The tx-hold time is set at 30 seconds during cross-encoding.
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e. An "eedd11-eedd1l-eedd11" queuing tone will indicate cross-
enceding is active.

f. A long "#" (longer than 0.75 second) will exit the mode.

3. Access a temporary cross-tone disable mode to allow a group normally
disabled by cross-tone to communicate.

In many dispatch systems the Model 39-MAX is programmed to always
perform cross-tone or cross-code encoding, which enables the
dispatcher to communicate with vehicles operating on a different tone
or code, but prevents the vehicles from communicating directly with
each other. The dispatcher is usually the center of all
communications: when a vehicle needs to relay information to another
vehicle, the dispatcher must Tisten to one vehicle, then transmit the
information to the other vehicle. This method wastes airtime and
increases the chance of miscommunication. If the dispatcher
temporarily defeats cross-encoding, users can talk amongst
themselves, and the dispatcher doesn’t have to relay information.

Temporarily defeating cross-encoding is achieved by a DTMF command
sequence, and is enabled or disabled for each user with the "DTMF
COMMANDS" enable function. An alert tone is sent in the squelch tail
while the cross encoding is active. Command sequence:

a. If the DTMF regenerate mode is enabled for the user, a long "0"
will enter the car-to-car mode.

b. The tx-hold time is set at 30 seconds during the cross-tone mode.

c. An "eeddli-eedd11-eeddii" queuing tone will indicate that cross-
tone encoding is defeated.

d. A long "#" (longer than 0.75 second) will exit the mode.

The DTMF commands enable command determines whether or not the user has
access to these features. Since they are all accessed by a DTMF sequence,
it may be desirable to disable these functions and cause the Mode! 39-MAX
to ignore any DTMF from the mobile.

Prepay Mode

A user may be set for prepay mode. This causes the airtime counter for the
user to count down rather than up every second. When the airtime drops
below 2 hours, a warning signal is transmitied in the squelch tail every
time the user unkeys. If the airtime drops to 0 (zero), the user will be
put into reserve user mode, effectively taking the user out of service but
reserving the tone for when more airtime is purchased.

For a description of the warning tones, see the Operation Section, Prepaid
Customer Low-Airtime Warning.
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Hog Mode

The hog mode feature allows the system operator to penalize "airtime hogs"
so that other users on the system have a chance to complete calls. This
feature prevents a user from conversing through the repeater for a penalty
duration (programmable from 10 to 9990 seconds) if the user has recently
exceeded the maximum allowable conversation time limit {from 1 to 25
minutes, in 0.1 minute increments).

While a user is penalized, the system ignores the user. Warning tones are
sent to the user 20 seconds prior to cut-off. To avoid the penalty, the
user must let the repeater transmitter unkey for an idle duration (from I
to 99 seconds) to allow another user to use the system. If another user
keys up or if the idle duration is met, the conversation timer is reset.

The hog mode conversation limit time is programmablie for each user, and all
users have their own penalty timers in case there are several hogs on the
system. The system operator may re-enable all penalized users with a "long
DIMF reset” (holding any digit for longer than 15 seconds).

The Model 39-MAX includes an automatic, dynamically allocated conversation
time limit feature that may be enabled for specific (or all) users. This
1imit varies depending upon the current loading of the repeater. To select
the dynamic limit timer for a user, set the hog mode conversation time
limit to 1.

Yo disable the hog mode, set it to 0. To set the hog mode, enter the number
of minutes (other than 0 or 1) for the conversation time limit.

For information on dynamic limits, penalty, and idle timer settings, see
the System Commands subsection.
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Display or Change a User’s Airtime Counter

The airtime counter for each user may be changed, for example to add
additional airtime when the user is in prepay mode. The maximum airtime
allowed is 249 hours:59 minutes:59 seconds. If a user exceeds this time,
the counter stops at 249:59:59 and won’t roll over.

RS-232
The available RS-232 commands are:

List or change a user’s airtime

List all airtime counts (bar graph)

List total airtime accumulated by all users
List total repeater transmit time

DTMF

The following list-type commands send back the counts over the repeater
channel. These commands are broken up into categories since most remote
units only have a four digit display. The available commands are:

List hours:minutes duration for user nn.

List minutes:seconds duration for user nn.

List hours duration for tone nn (for count greater than 99 hours).
Add hours to user "nn’s" airtime (for prepay).

List all airtime counts greater than zero

Clear user an’s airtime counter.

The format of the counts sent back over the repeater channel is either DTMF

or Morse code (the format is set with a system command. See the System
Commands, Remote Display Unit Used for DTMF Programming subsection).
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Set Station ID Call Sign

Each user number may have a Morse code ID programmed against it. Each user
also has his/her own ID timer. The Morse ID is sent the first time the user
unkeys. If the user keys up again, voice communications may occur during
the ID. The ID is sent at 30% deviation and at a selectable speed from 15
to 25 words per minute (default is 22). The ID tone frequency may be set
(with a system command) from 400 to 2000 Hz (default is 1200 Hz) so as not
to interfere with paging or other tone signaling on the channel. The iD
interval is set with a system command from 1 to 99 minutes (default is 15
minutes). The call sign may be 0 to 8 characters. A single system ID call
sign is also programmable with a system command.

RS-232

When programming via RS-232, if the first character of the ID is set to a
space, the ID won’t be sent. This feature allows the ID fieid to be used
as a memo field. Account numbers or short names may be used to identify
the user group.

DTHF
To program the ID, look at Table 4-3. Find the digits that correspond to
the call ID letters and Morse code.

For example, the letter J (Morse code . - - -) is programmed with the
digits 15.

Table 4-3. Station ID Cross-Reference

Digits Letter Code Digits Letter Code Digits iLetter Code
00 0 ----- 12 A - 26 N -
01 1 - - - - 22 B - 36 0 - - -
02 2 - - - 32 C - .- 17 p - -
03 3 - - 13 D - 10 Q - - -
04 4 - 23 E 27 R -
05 5 ... .. 33 F - 37 S
06 6 - 14 G - - 18 T -
07 7 - - 24 H 28 u -
08 8 - - - 34 I 38 v -
09 9 - - - - 15 J - - - 19 W - -
25 K -, - 29 X - -
30 / - - 35 L .- 39 Y - .- -
16 M - - 20 Z - -
# (done)
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To know which digits to use in case you don’t have access to Table 4-3, it
is easy to remember that the cross-reference table was derived from a
normal DTMF or telephone keypad. The first digit refers to whether the
letter is the first, second, or third letter that appears on a keypad key,
as shown in Figure 4-2.

For example, the Tetter J is the first letter on the 5 key, so its digits
are 15.

ABC DEF
1 2 3 A
GHI JKL MNO
4 5 6 B
PRS TUYVv WXY
7 8 9 C
* 0 # D

Figure 4-2. DIMF Keypad with Letters Shown

The only letters not represented are Q and Z. Numbers are entered directly.
Remember fo insert the "#" key between all characters. To enter a call sign
less than 8 characters long, press the "#" key for the last code. The call
sign will be sent back in Morse code after entering the call. To remove a
call sign, enter a "#" for the first character.

Example:
Set call sign WNCR-414 to 100.0 Hz CTCSS tone:

Enter DTMF --> 160# 13# 19# 26# 32# 27# 4# 1# 4# #
Comments -~> ID# 100Hz W N C R 4 1 4 done

Playback Morse ID

The station ID for a user may be played back for verification over the
repeater channel while in the DTMF remote programming mode.
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Optional Auxiliary Relay Function

The auxiliary relay option allows the aux relay to close while a
predetermined CTCSS tone, DCS code, or group of tones or codes is received.
These tones or codes may be programmed independently from the tones or
codes used in normal repeater operation. The aux relay will follow the
CTCSS or DCS decode for programmed users, closing only while the user is
transmitting.

Jumper JP3 allows the system operator to provide a pair of normally open or
normally closed contacts. With the auxiliary relay option instailed, the
Model 39-MAX provides a ground on J8, pin 8 upon receipt of a tone or code
programmed for auxiliary relay activation.
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SYSTEM COMMANDS

Carrier Only Repeat (Open Repeater)

The Model 39-MAX can be programmed to repeat based on just carrier,
someiimes called "carrier controiled repeat" or "open repeater". In this
mode the Model 39-MAX provides simultaneous tone/open repeater operation:
users who have CTCSS or DCS encode operate normally, and users who have no
encode repeat also. This allows a mix of CTCSS tone users with open repeat
capability and is ideal when adding tone users to an existing open
repeater.

To enable carrier (COR) for repeat, a user number is identified as the
"CARRIER" repeat user. This allows all standard user-programmable features
for open repeat, including: enable/disable for the carrier user, CTCSS or
DCS code encoding, airtime accumulation, etc. If the COR user number is set
to "0", no carrier repeat is available.

First Tx Hold time

The Model 39-MAX includes a "First Tx Hold" system timer feature. This can
be used to extend the repeater transmit hold time after the mobile unkeys
for the first dispatch call. This feature atlows the called mobile extra
time to respond to the call before other users can access the repeater (if
busy channel lockout or privacy mode is used). The conditions to get
HEirst tx hold™ are: new CTCSS or DCS decoded, and transmission longer than
the "anti-kerchunker" time.

When using scan based CTCSS/DCS trunking, be sure to set the first tx hoid
time long enough for the mobiles to acquire the channel.

Anti-Kerchunker Filter

The first transmission from a user must be longer than this time or the
repeater transmitter will be dropped. This feature has a dual purpose, the
first is to discourage users from "kerchunking” the repeater to death. The
second {and most important) purpose is in the case of multiple repeaters,
or heavily used channels. When many tones are active on a single channel,
it is not uncommon for voice falsing of active CTCSS tones to occur. If
the Model 39-MAX Tx-Hold time is set for very long {3 seconds or more),
this can interfere with voice communications since the voice false may
cause a co-channel repeater to key. The l-second qualification of the tone
removes most all voice false interference problems. The anti-kerchunker
filter may be programmed between 0 (off) and 5.0 seconds.

Tail Bips

For some installations a beep tone every second is required during the
transmit hold time. To enable the tail bips, the user-programmable
courtesy tone must also be enabled. Note that the frequency of the tail
bips is selectable using the courtesy tone frequency command.
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Courtesy Tone Frequency

The courtesy tone frequency is programmable from 400 to 4000 Hz. The
default setting is 1000 Hz. The courtesy tone frequency is also used for
various prompt beeps.

The frequency of the courtesy tone may be used to distinguish between co-
channel repeaters with different coverage, located at different sites.

Siuck Mic Timeout Timer

The timeout timer is the maximum amount of time a mobile may be key-down on
the channel. This is a "stuck mic" timeout feature. The timer is reset
each time CTCSS decode stops. It may be set from 1 to 9 minutes, in 1-
minute increments. The default setting is 3 minutes. During a timeout
condition, an alert tone will be sent. Then the repeater transmitter will
unkey. If desired, the user number causing the timeout can be identified
via DTMF every 15 seconds while the fault exists. This is referred to as
Timeout ID.

The timeout timer may be disabled if desired by entering "0" for the
timeout time.

Timeout ID

When a user transmits past the repeater timeout time, the Model 39-MAX will
send a warning tone then unkey. If the timeout ID is enabled, the repeater
will key up every 15 seconds {while the user is still transmitting} and
send the user number via slow DTMF.
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Morse ID Frequency, Interval, Speed, and System ID

The Morse code station identification is programmable in frequency,
interval and speed. The frequency is programmable from 400 to 2000 Hz (per
FCC Part 90 rules); the default setting is 1200 Hz. The interval is
selectable from 1 to 99 minutes, with the default being 15. Each user on
the Model 39-MAX has his/her own independent station ID timer that is
accurate to one second per interval. The timer is reset when the station
ID is sent. The call will be transmitted on the first dispatch message
after the timer has expired. The Morse ID speed is selectable from 4 to 25
words per minute, the default setting being 22 WPM. During normali
dispatch, the minimum speed will be 15 WPM. This allows the "List"
functions (using Morse code as a format) to be sent at real slow speed,
while maximizing airtime use during normal dispatch.

A user number may be assigned as the "System ID user number" so that the
repeater will be identified every ID interval (1 to 99 minutes). Before
the system ID is sent, the following conditions must be met:

1. The ID interval timer must expire (adjustable 1 to 99 minutes).

2. The system ID must have a user number programmed.

The system ID may be sent at periodic intervals (independent of repeater
use), or only after repeater transmit activity.

When the ID is sent, the Model 39-MAX will reference the system ID user
number for the proper CTCSS/DCS encode and the Morse ID to send. A
disabled or enabled user number may be used. The transmitter will be keyed
and after a 0.75-second delay, the Morse ID is sent.
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Hog Mode
The hog mode requires three separate timer functions:

1. Conversation timer
2. Idle timer
3. Penalty timer
The conversation timer is programmable per user from 1 to 99 minutes.

The idle timer runs whenever a mobile is inactive and, when satisfied, will
reset the conversation time 1limit. The idle timer is programmable from 1 to
99 seconds. The defauilt is b.

The penalty timer is the amount of time a mobile will be disabled when the
conversation time Timit is reached. The penalty timer is programmabie from
10 to 9990 seconds in 10-second incremenis. The default is 30.

Each user may have hog mode enabled or disabled. To disable hog mode, set
the hog user command to zero (see the User Commands, Hog Mode subsection).

Dynamic Conversation Limit Timing

With this feature the system operator can allow certain users to have a
conversation time Timit that varies dynamically based on the repeater
Joading.

Two additional timers are included in the Model 39-MAX system programming.
They are:

1. Hog minimum airtime
2. Hog maximum airtime

These timers set the minimum conversation time Timit for when the repeater
is heavily loaded, and the maximum conversation time 1imit for when the
repeater is lightly loaded. Both timers are set in minutes and tenths of
minutes, from 0.5 to 25.0 minutes.

To select the Dynamic Limit timer for a user, set the user programmable
"Hog Limit" time to "1". Setting it to "0" will disable the Hog Mode limit
timer, or setting it to any number other than 0 or 1 will be a fixed
conversation limit.

The Dynamic Limit time is calculated as follows:

1. The repeater loading is accumulated over a 12-minute period. If the
transmitter is keyed for 9 minutes during the last 12 minutes, the
loading would be 75%.

2. The percent loading is used to pick a ratio between the maximum and
minimum hog limit times. If the minimum is set to 1 minute, and the
maximum is set to 11 minutes, and the loading is 25%, the dynamic hog
conversation limit time would be 8.25 minutes.
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The conversation time limit warning beeps (double beep, every second) will
be sent as follows:

1. If the user is set for a fixed hog limit time, the warning beeps will
begin when 40 seconds of time is left.

2. If the user is set for dynamic conversation time 1imit, the warning
beeps will begin when the remaining time drops below 12% of the total
allotted time. The user will always get at least 15 seconds, but no
more than 40 seconds of warning beeps.

Airtime Accumulator

The airtime accumulator for each user may exclude or include the transmit
hold time. This programmable feature ailows the system operator to decide
whether or not the billable airtime should include the transmit hold time
duration,

Site Alarm / Remote PTT

The Site Alarm DTMF sequence can be set for 0-8 digits, including the 0 to
9, *, #, A, B, C, or D keys. The Site Alarm may be sent with a contact
closure input, and/or each time power is restored to the Model 39-MAX.

When the Alarm is tripped, the Model 39-MAX will wait until dispatch
activity is completed, then key the transmitter, select a CTCSS or DCS
encode tone, wait 1 second, then send the DTMF. Following the DTMF code, a
warble alert tone will be sent. If the alarm is from the contact closure,
a slow warble will be heard. If the alarm is from a power up condition, a
fast warble will be heard.

The site alarm may also be sent upon program mode access. This can be
useful information where unauthorized access is suspected. If the site
alarm is enabled for program mode access, the DTMF alarm is sent followed
by the last four digits of the Model 39-MAX’s serial number. The serial
number can be useful for verification of the panel being programmed.

The Model 39-MAX will indicate when the site alarm input is active (input
is at ground, or 0 volts}. Whenever the transmitter is getting ready to
unkey a 2000 Hz beep tone will be sent after the CTCSS encode is turned
off. This will indicate to the system operator that the site alarm input
is stil1 active. This could indicate the system is still on battery power,
or the PA is still too hot, or any other "level sensitive" input condition.
Note that normal system users should not be aware of the condition since
the beep is sent after the tone encode is turned off.

The site alarm input may be used as a "Remote PTT" function. This feature
is initiated by the site alarm input being pulled to ground by a contact
closure or other input. When the alarm input goes active, any repeater
activity will be suspended, then the programmed CTCSS tone or DCS code will
be encoded, the repeat audio squelched, and the transmitter keyed. This
condition will continue until the site alarm input is released.

This feature can be used for wireline control of the transmitier from a

remote control, or by wiring the local mic PTT to this input, a method of
Tocal control to talk to specific users.
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When programming via DTMF, the alarm code is entered directly and is
terminated with a 3-second timeout (any pause longer than 3 seconds while
entering will terminate the code). The timeout is required since the code
may contain any DTMF characters including the "#" key.

Programmable functions include:

1. CTCSS or DCS encode sent during the alarm (O=none, 1-50=CTCSS,
DCS=1nnn where nnn is the DCS code).

2. Alarm at power up with fast "warblie" tone.
3. Site alarm + DTMF serial number sent upon program mode access.
4. Remote PTT tone number/DCS code (0=o0ff, 1-50=CTCSS or 1000-1777=DCS}.

Program Mode Access Code

The program mode access code is a number between 10060 and 32000. When
programming via remote DTMF, the "#" must be entered after the code (the
default access code would be entered as 12038%).

When the program mode is accessed via DTMF over-the-air, a programmable
delay may be included after the code is recognized, but before the program
mode becomes active. This feature provides added security from hackers
using trial-and-error techniques to break into a tone panei. During the
delay time, the tone panel continues to operate normally. The delay can be
set from 0 to 30 seconds.

For additional security, the site alarm and serial number of the panel may
be sent upon access (see the Site Alarm/Remote PTT subsection}.

A specific CTCSS tone or DCS code may also be required to access the remote
DTMF program mode.

For more information about the access code, see Access to Programming in
the RS-232 and DTMF Programming subsections earlier in this section.

Mic DTMF Hold Time

This function allows a delay to be inserted before the prompt tones are
sent back to the programming party for use with DTMF programming. In many
radios equipped with DTMF encode, the transmitter remains keyed for a short
time after releasing a DTMF digit. This can prevents the user from hearing
the prompt tones. To remedy this condition, a delay may be programmed into
the Model 39-MAX. Enter the number of seconds {from 0 to 3) to delay; the
default setting is 0. Note that while programming, the user does not have
to wait for the prompt tones. A1l DTMF is received even while processing a
command or issuing a prompt tone.
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RS-232 Port Baud Rate
The baud rate of the RS-232 port may be set to any one of the following
standard baud rates. The default baud rate is 1200.

Baud Rate —> | 150 | 300 | 600 | 1200 | 2400 | 4800 | 9600

Enter # —> 1 2 3 4 5 6 7

Remote Display Unit Used for DTMF Programming

These commands are only used for over-the-air DTMF programming fo

retrieve and verify data. The Model 39-MAX formats data sent back over the
repeater channel for the appropriate remote programming device. The format
is either DTMF or Morse code.

For DTMF, the format may be normal DTMF (for a Zetron Model 8B), or
formatted for a CSI RDU terminal or a Comm Spec DI-16.

For Morse code format, the speed (from 4 to 25 words per minute) is set
with a system command. If a remote DTMF display decoder is not available,
it is easy to intrepret Morse code digits since they all are five elements
Tong (see Table 4-4).

Table 4-4. Morse Code Digits

dit dah dah dah dah
dit dit dah dah dah
dit dit dit dah dah
dit dit dit dit dah
dit dit dit dit dit
dah dit dit dit dit
dah dah dit dit dit
dah dah dah dit dit
dah dah dah dah dit
dah dah dah dah dah

ooooo

B 0 BN

QWO B WD
r—— — P, o, o, g, o, i, PO,

Serial Tone Output

The RS-232 interface port on the Model 39-MAX may be used to control or
inform other equipment of radio channel activity. The Serial Tone Output
function may be enabled to fransmit an ASCII character via the RS-232 port
whenever a CTCSS tone or DCS code is detected.

The character sent is decimal 96 plus the user number being decoded. When
the user unkeys, a decimal 96 (ASCII ‘) character will be sent.
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Digital Squelch Code Polarity

Two programmable inverters for DCS encode and decode are incorporated into
the Model 39-MAX. Since the polarity of the transmitter may be different
between manufacturers, the inverter must be configured for the particular
installation. The polarity is either Normal or Inverted. The DCS code
being sent is not changed, only the polarity of the bits. A similar DCS
decode inverter is programmable. These are system level inverters that
operate just Tike an external transistor inverter circuit.

DCS Acquire Bit Errors

The DCS decoder in the Model 39-MAX may be configured for the number of
mismatched bits to allow during DCS acquisition. Of the 23 data bits, some
bits may be in error during the initial DCS code qualification, possibiy
due to poor signal, distortion, or noise. Normally the code must be either
an exact match or only one bit error, but this function is programmable
from exact match to three bit errors.

Care should be taken if the default value is changed. If more bit errors
are allowed, the chance of occasional false decodes will increase. If less
bit errors are allowed, the decode speed and sensitivity will decrease.

CTCSS Turnoff Delay

A programmable delay time is incorporated into the Model 39-MAX when CTCSS
decode is released. Some radios will encode CTCSS squelch tail elimination
(phase reversal or "reverse burst") for too iong of a duration. This may
cause the tone panel to "re-acquire" the CTCSS at the end of the phase
reversal, causing a squelch tail to be heard. In order to eliminate this
effect, a delay may be inserted after the phase reversal is detected,
effectively disabling the CTCSS decoder for a short time. The default
setting should work with all radios.

Decode Hold Time

A programmable timer is provided as a decode hold time. This is the amount
of time that CTCSS decode must be false before repeat audio is squelched.
The time may be set from 0 to 2.5 seconds in 0.1-second increments.

For DCS decode, the hold time is always a 1.0-second minimum, regardless of
where the CTCSS hold timer is set. If the CTCSS hold is set above 1.0
second, it will apply to DCS decode also. Note that during DCS decode, the
DCS "turn-off" code will be recognized and squelch repeat audio independent
of the hold time. This is DCS Squeich Tail Elimination.

* ko %k * K ok K Kk ok x k Kk Kk Kk % NOTE Kk Kk Kk Kk % k kK ok Kk kK kX%

This timer should always be set to zero to ensure proper operation with
squelch tail elimination. This timer is programmabie for special
applications only.

% ok Rk k Rk Rk * Kk kK ok KKk Kk k kEk R K Kk KR K Rh kR K KR K KR IE KKK RK

DTMF Timeout

The DTMF timeout is used to detect when the mobile has quit entering DIMF
digits. It is used during Program Mode access code for maximum inter-digit
time, as well as in the DIMF regenerate mode. It is programmable from 1 to
9 seconds, with 4 being the default setting.

4-34



SECTION 4 - PROGRAMMING
DIAGNOSTIC AND SETUP COMMANDS

DIAGNOSTIC AND SETUP COMMANDS

These commands are provided to aid the system operator and installer in
setting up the system. A1l commands may be used interactively with other
commands. For example, the transmitter may be keyed, the repeat audio path
opened, a CTCSS tone generated, and a DTMF tone generated all at the same
time.

Repeater Disable
The Model 39-MAX may be disabled as to not respond to mobile activity. From
RS-232, the top menu Standby command provides the same function.

From DTMF remote programming, this command will take the repeater out of
service until the program mode is accessed again, the main power is cycled,
or a "long digit DTMF reset" is performed.

PTT On/Off (key the transmitter)
The transmitter may be keyed on and off to test the PTT function.

Note that if the PTT OFF command is selected via DTMF remote programming,
the transmitter will still be keyed prior to sending any prompt tones, DTMF
and Morse code output.

Repeat Audio Path Open/Close
The audio repeat path may be tested with these commands.

Encode CTCSS Tone or Digital Squelch Code

in order to set the CTCSS and or DCS encode levels, as well as to test
decode function of mobiles, the Model 39-MAX must encode a tone or code.
The following commands allow any of the 50 standard CTCSS tones, or any
frequency between 50.0 and 300.0 Hz to be encoded. For DCS encoding, any
octal code may be generated (000-777), to test the decode selection in the
mobile, as well as the DCS output polarity.

A CTCSS tone sweep mode will generate CTCSS tones 67.0, 123.0, and 250.3
Hz. Each tone is turned on for 4 seconds. This mode is good for checking
the deviation of the tones at each end of the CTCSS limits. ATl tones
should be close in deviation. If not, de-emphasis may need to be switched
in or out.

DTMF

For CTCSS tones enter a tone number between 1 and 50. For DCS codes, enter
the octal code PLUS 1000 (1000-1777). To turn off the encode, enter "0" as
the code.

A command is available to encode a sub-audible frequency between 50.0 and
300.0. Enter the frequency without the decimal. This mode can be used to
test the bandwidth of a CTCSS decoder in a mobile. An example would be
testing a mobile decoder on 100.0 Hz. By entering 1015# the Model 3S-MAX
will encode 101.5 Hz, the mobile should unsquelch. Then encode 98.5 Hz,
the mobile should still unsquelch. If it doesn’t, the decoder bandwidth is
wrong, or in the case of a tunable decoder, the center frequency is
probably adjusted wrong.

To stop the CTCSS sweep function, hold down the DTMF "*" key for b seconds.
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Output and Audio Test Tone

An audio test tone may be generated. The tone is produced by the beep
generator, and is used for Morse ID and various prompt tones. The
amplitude of the tone will change with frequency, since it is not a pure
filtered sign wave generator. Any frequency between 400 and 4000 Hz may be
encoded.

Reset Unit to Default Settings
Commands are available to reset the entire unit back to factory defaults.
This will clear all the system, user, and airtime memory in the Model 39-MAX.

Generate a DTMF Digit on the Repeater Qutput

A DTMF digit may be generated on the repeater output channel to set the
deviation of the transmitter, and the Audio Output adjustment in the Model
39-MAX.

To encode DTMF digit via DTMF remote programming, use following tabie:

Number DTMF digit Number DTMF digit

0 0 9 9

1 i 10 A

2 2 11 B

3 3 12 C

4 4 13 D

5 5 14 *

6 6 15 #

7 7 99

8 8

Send Site Alarm
The site alarm may be sent to verify proper decoding by other equipment.

List the Number of Enabled Users

It may be desirable to know how many users (CTCSS and DCS) are enabled in
the Model 39-MAX. For remote DTMF programming, this command will send the
information back via Morse code or formatted DTMF.

List the Enabled User Numbers
The active users in the Model 39-MAX may be displayed for reference. For
remote DTMF programming, this command will send the information back via
Morse code or formatied DTMF.
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List Resets, Power Fails, Program Access

The Model 39-MAX totals the number of program mede access, resets, and
power fails to assist system troubieshooting. The number of program mode
accesses is incremented each time the password is entered. Keep track of
who’s using the program mode. If the count is higher than expected, a user
may be entering a phone number (using a phone patch) which is the program
mode access code. The counter limits at 9999 accesses.

The number of resets is also tracked. This Tets system operator know how
many times the Model 39-MAX was reset by a long DTMF digit, a power line
brownout, or from some external source. The counter Timits at 9999 resets.

The number of power fails is recorded as well. Each time the Model 39-MAX
powers on, a counter is incremented. This is valuable information when
power fail conditions are suspect. The counter limits at 9999 power fails.

The system counters may be cleared via DIMF remote programming as needed.

System Test, List Errors

An internal self-test can be requested of the Model 39-MAX. It will report
any errors detected in its software program memory, system programming
memory, or user database memory. The Model 39-MAX will automatically test
its memory every time the transmitter is unkeyed during dispatch. If an
error is detected, a 400 Hz. beep will be sent just prior to unkeying. The
ervor can be found with the following commands. If the system error number
is 0, all memory is ok. If multiple errors are detected, the sum of the
error numbers will be reported. Use the table below to identify the fault:

Error Number Type of fault

0 Normal operation, no errors

1 EPROM error (fatal)

2 Sysiem programming error

4 User database error(s)

8 External RAM error

16 EEPROM archive database error(s)
32 Configuration error (fatal)
64 Microprocessor error

If a user error is indicated, the number of tones with memory errors is
important. If only a few tones have errors, they may be reprogrammed by
the system operator with 1ittle trouble. If many errors are reported, it
may be a better idea to clear all memory and reset the system.

If user programming errors are detected, the user numbers in error may be
displayed.
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5. INSTALLATION

ENSTALLATION WARNING

This equipment generates, uses, and can radiate radio frequency energy. If
not installed and used in accordance with the instruction manual, it may
cause interference to radio communications. Installation of the Model 39-
MAX should only be attempted by qualified radio service personnel.

GENERAL

Connections to the transmitter, receiver, and power are grouped on a
detachable screw terminal strip on the rear for ease of installation. The
Model 39-MAX includes installation test modes to aid in installation. AT}
adjustments and switches are accessible from the rear (see Figure 5-1).
The cover need not be removed.

»
>
>

F Y A A
L Screw terminal l | L— CTCSS / DCS Output
strip COR adjustment
Audio Input to panel

(repeat audio)
Audio Qutput from panel

Switéhes
Figure 5-1. Model 39-MAX Back Panel

For instructions on installing a new IC chip, see the Installing a New Prom
subsection at the end of this section.
EQUIPMENT REQUIRED FOR INSTALLATION
Required equipment includes:

1. A communications service monitor

2. A handheld or mobile radio with DTMF encode capability

3. A VOM (volt-ohmmeter).
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SCREW TERMINAL CONNECTIONS

I o o o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1= AC/DC Input 4= Ground 7= PTT N.O0. 10= COR Input 13= CTCSS
2= AC Input 5= PTT N.C. 8= Aux Refay 11= Tx Audio 14= Ground
3= PC Ground 6= PTT C. 9= Alarm In 12= Ground 15= Rx audio

INSTALLATION PROCEDURE
1. Remove the 15-pin screw-terminal connector from the rear panel.

2. POWFR SUPPLY: Locate the 12-volt DC supply for the repeater
receiver/transmitter. With a VOM, measure the DC voltage. It should
be between 11.0 and 15.0. If 12 volt DC is not available, a 9-volt AC
wall transformer may be used. For DC operation, connect the power
supply ground lead to pin 3, and the positive supply lead to pin 1.
For 9-volf AC operation, connect between pins 1 and 2 (pin 1 is
internally fused).

3. GROUND CONNECTION: Connect a chassis ground wire from pin 3 to the
chassis ground of the transmitter/receiver.

4. TRANSMITTER PTT: For most transmitters, a contact closure to ground
will cause the transmitter to key up. For this configuration, connect
a wire from pin 7 (relay N.0. contact) to the PTT input of the
transmitter, then ground pin 6 (relay common contact).

5. TRANSMITTER AUDIO INPUT: Connect pin 11 to the mic or line input of
the transmitter. Shielded cable must be used for this connection,
connect the braid to pin 12.

6. CTCSS ENCODE: Connect pin 13 to the direct modulation or CTCSS tone
input of the transmitter. Shielded cable must be used for this
connection, connect the braid to pin 12.

7. DISCRIMINATOR INPUT: Connect pin 15 to the receiver discriminator
output. Shielded cable must be used for this connection, connect the
braid to pin 14.

8. COR INPUT: Connect pin 10 to the carrier active sensor in the
receiver. The signal must be between 0 and 7 VDC, and change at
least 1 volt between carrier and no-carrier conditions. A built in
squelch detector can be used if a carrier indication from the
receiver is not readily available.

9. ALARM INPUT: Connect pin 9 to alarm input source. Any contact closure
to ground will generate the programmed alarm sequence.

10. Reconnect the screw terminal connector.
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TYPICAL INSTALLATION DIAGRAM

Model 39-MAX
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Station Power Supply
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Ground / Chassis

Transmitter

Transmit audio input
Transmit audio common

Direct modulation input
Direct Mod common

Transmit or PTT
Transmit common
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Contact closure
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Receiver __J
ANTENNA |<
Discriminator
Disc common
COR
Site Alarm

Duplexer
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INSTALLATION TIPS

Replacing older repeater panels with microprocessor-controlled units isn’t
just a matter of disconnecting the old and plugging in the new. Unlike
yesterday’s repeater panels, today’s units need complete control of all
signals sent between a repeater’s receiver and transmitter. This aliows
special services like airtime accumulation for billing purposes, remote
control for site visit elimination, and per-subscriber regulatory functions
(e.g. "Hog" mode).

The following are some hints for correctly installing a Zetron Model 39-MAX.

Audio Input Connection

Most repeater panels just decode CTCSS tones, and don’t handle repeat audio
or squelch-related functions. Repeat audio is usually passed between the
receiver and transmitter through a "Repeater Audio" circuit board. This
board must be removed.

To ensure that CTCSS tones and/or Digital codes will be decoded, and that
repeat audio signals will be processed correctly, the Model 39-MAX must be
connected to an audio source within the receiver that passes freguencies
from I Hz to at least 2,000 Hz.

If the internal noise squelch is to be used, the audio source must pass
frequencies up to at least 10 kHz. Without such an audio source, the noise
detector will operate as a VOX detector only. Many receivers have a signal
brought out that is labeled "discriminator". Quite often this signal is Tow
pass Tiltered, and removes the high frequencies required for proper noise
detector operation. Look at the diagram for any caps or filtering in the
chain before using the noise detector.

Audio Output Adjustment

The "Audio Output" potentiometer (on the back panel) is not a "repeat
audio” level control. It is a deviation control that regulates the levels
of the DTMF encode and audible tones (e.g. warning beeps), along with
repeat audio.

To properly set these levels, put the Model 39-MAX into the Test Mode and
have it encode a DTMF tone. Using a service monitor, set the potentiometer
for 3 kHz deviation.

The "Audio Output" potentiometer should be adjusted before setting repeat
audio deviation with the "Audio Input" potentiometer.

Shielding, Grounding

Using quality shielded cable for audio connections and practicing good
grounding techniques will eliminate the possibility of "hiss" and "hum"
interfering with the repeat audio.
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INITIAL REAR PANEL SETTINGS

The Model 39-MAX provides rear panel switches so that internal jumper
straps are not required. For new instalilations, the switches should be set
in the following positions:

Sw 1= Input Gain, on=Tow
of f Sw 2= Audio Out Gain, on=Tow

Sw 3= CTCSS Out Gain, on=low
on Sw 4= Audio De-Emphasis, on=yes

Sw 5= CTCSS De-Emphasis, on=yes
12345678 Sw 6= COR internal/external, on=int
Sw 7= COR Polarity, on=negative
Sw 8= COR Pull-Up, on=yes

A11 adjustments (audio out, audio in, CTCSS out) should be set to mid point
before turning the unit on.

TESTS AND ADJUSTMENTS, INITIAL TURN-ON

1.

Access the setup mode by pressing any key, then enter the default
password 12038#. Select the Setup mode using the "0" key then ENTER.

SET THE AUDIO OUTPUT GAIN: Select the "Audio output" test using the
up/down keys, then press ENTER. The transmitter will key up and the
DTMF digit 5 will be sent via the Tx output. Set the deviation to 3
kHz {or 60% of maximum channel deviation) with AUDIO OUTPUT GAIN
adjustment. If the deviation will not go high enough, move switch 2
to the off position, and readjust. Exit the Audio output test by
pressing CLEAR. NOTE: THIS IS NOT THE REPEAT AUDIO LEVEL ADJUSTMENT!

SET THE CTCSS ENCODE OUTPUT GAIN: Access the CTCSS output test mode
using the up/down keys, then press ENTER. The transmitter will key
with a CTCSS tone output. Adjust the CTCSS OUTPUT GAIN for 0.75 kHz
deviation (or the proper level for the system). If the deviation will
not go high enough, move switch 3 to the OFF position, and readjust.

Press CLEAR to exit the test then select the "CTCSS user" test.
Press the up/down keys and monitor the deviation. It should be the
same for each of the CTCSS tones. If the 250 Hz tone is much lower
than the 67.0 Hz tone, move switch 5 to the OFF position. The gain
may need to be readjusted. Exit the test mode by pressing CLEAR.

SET THE REPEAT AUDIO GAIN: Access the "Audio input" test mode with
the up/down keys, then press ENTER. Supply a test tone of Known
deviation on the receiver frequency, then monitor the deviation of
the transmit frequency. Adjust the AUDIO INPUT GAIN for unity gain
(input deviation = output deviation). If the level cannot be
adjusted high enough, move switch 1 to the off position, then
readjust. Now insert 500 Hz, 1000 Hz, and 2000 Hz. The output
deviation should be flat. If not, move switch 4 to the off position
(no de-emphasis). Readjustment of the AUDIO INPUT GAIN may be
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necessary. Note: If using a DTMF test tone, do not hold the digit
for greater than 8 seconds or a reset will occur. Press CLEAR to
exit the test.

COR (SQUELCH) ADJUSTMENT:

a) Internal Squelch {no connection to pin 10). Set Sw-6 ON, and Sw-7
ON. Adjust the COR threshold to mid-point, then adjust the INT
SQUELCH pot by watching the CARRIER LED. It should be set exactly
tike the squelch would be set on a receiver. This adjustment must be
made AFTER the repeat audio level.

b) When using an external COR, set Sw-6 OFF, and Sw-7 will select COR
polarity {on for positive, off for negative COR). Adjust the COR
threshold while watching the CARRIER LED for optimum performance.

CTCSS DECODE VERIFICATION: The DECODE indicator should light whenever
a CTCSS tone is present on the radio channel, use the MONITOR mode to
verify proper decoding.

F Rk k % Kk * *F kK Kk Kk k * * X NOTE L A R A A A

DO NOT use the AUDIO OUTPUT control to adjust the repeat audio level! The
AUDIO INPUT control MUST be used for repeat level.

* k Kk K Kk Kk %k Kk Kk %k Kk ok Kk Kk k % Kk R Kk Kk R Kk Kk Kk Kk ok Kk Kk K Kok kKR kKX KK

5-6



SECTION 5 - INSTALLATION

TONE PANEL PERFORMANCE TEST

Put your repeater to the test. To insure maximum performance from a
repeater system, all elements of the system must be functioning properly.
The repeater is much like a chain in that the total performance is only as
good as the weakest part. To guard against weak 1inks, the system should
be thoroughly tested including:

% N % o ¥

Receive antenna and feed line

Receiver sensitivity

Tone panel sensitivity and audio response
Transmitter power, purity and deviation
Puplexer or combiner

Transmitter feed line and antenna

To test the receiver and tone panel, follow the steps below:

i.

Set a service monitor to generate a full quieting signal on the
repeater receiver frequency. Verify the "CARRIER" LED is 1it when
signal is applied to the receiver.

Encode a 1-kHz audio tone at 3-kHz deviation.

Encode a valid (enabled) CTCSS tone (67-250 Hz) at 12% (typically 600
Hz) deviation, verify the "DECODE" and "TRANSMIT" LEDs are 1it.

Reduce the RF signal strength into the receiver until the "DECODE"
LED goes out, then increase it until the LED just goes back on. With
a SINAD meter connected to the speaker terminals of the receiver,
note the SINAD reading. This number represents the decode
sensitivity of the tone panel.

NOTE: The squelch control of the receiver may have to be set "open”
during the test to keep the "Carrier" indication on to the tone
panel, and unsquelched audioc to the SINAD meter.

The lower the SINAD reading, the better the tone panel. For good
operation, the tone panel must decode CTCSS at 6dB SINAD or lower.
Zetron tone panels should decode CTCSS tones reliably at 3dB SINAD.

Measure the RF input (in microvolts) signal strength into the
receiver. The lower the number, the higher the sensitivity. For
most UHF receivers, a desirable number is around 0.35 gV for 12-dB
SINAD. The squelch adjustment in the receiver should be set between
3 and 6 dB SINAD.
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INTERFACE CONNECTION DIAGRAMS
CONNECTION TO A GE MASTR IIT1 BASE/REPEATER
For: Zetron Model 39-MAX

To: GE MASTR III base/repeater
Using: 709-7112 Generic radio cable

ZETRON END RADTO END

Function Pin Color Connection / notes

12 volts AC/DC in 1 Red P5.1 (A% / DC Power)

12 volts AC input 2 ---

DC ground 3 Black P2.2, P2,3 (Power ground)
Ground 4 Drain No Connect

PIT HC 5 - —|

PTT COM 6 Jupr

BTT HO 7 Orange P2,13 (Repeat PIT In)
Aux relay 8§ ---

Sense/alarn 9 -

COR input 10 Yellow P3.5 (CAS)

Tx audio 11 Blue P5.8 (Repeat Audio)
Ground 12 -

CTCSS/DCS encode 13 Green P3.14 (CTCSS Encode)
Ground 14 Brown P4.2

Discriminator in 15 White P2.5 {Demodulated Audio)

MASTR I1I CONFIGURATION:
1. Connectors P2, P3, P4, and P5 are Tocated on the GE Mastr III
backplane.

2. Cut the printed wire pattern at JP-1 on the T/R Shelf’s backplane
19d902948.

3. Program the base station using the standard PC programming software.
For proper operation, the station firmware must be 344A3307G12 (Group
12) or higher (Mastr III System Board - U4).

4. Program the following parameters in the Mastr III:

Repeater {Single Channel only)
Repeater Panel option

RF duplex

No TX C&G or RX CG (leave blank)
Set the TX Pot to 200.

Set the Cg pot to 255.

No CCT or DODT Timers (set to 0)
Remote Control optional

“Ho ~ho oo O

5. Set the repeat and CTCSS modulation levels by adjusting the Zetron
Model 39-MAX. See the Tests and Adjustments, Initial Turn-On
subsection.
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SECTION 5 - INSTALLATION

CONNECTION TO A GE MASTR IT BASE/REPEATER

For: Zetron Model 39-MAX
To: GE MASTR II base/repeater
Using: 709-7112 Generic radio cable
ZETRON END RADIO END
Function Pin Color Connection / notes

12 volts AC/DC in 1 Red Station Supply +12VDC

12 volts AC input 2 ---

DC ground 3 Black Station Supply Ground
Ground ¢ Drain No Connect

PIT NC 5 e __J

PIT COM 6 Jupr

PIT NG 7 Orange J931 Pin 14, Local PIT
Aux relay 3 -

Sense/alarn 9 ---

COR input 10 Yeliow J932 Pin 18, CAS

Tx audio 11 Blue J933 Pin 6 OLD, Control board P2 Pin 4 NEW IDA
Ground 12 ---

CTCSS/DCS encode 13 Green J933 Pin 3, CG Hi

Ground 14 Brown J933 Pin 2, CG Lo
Discriminator in 15 White J606 on IF/Audio/Sq board

MASTR II CONFIGURATION:

I.

Two versions of the GE Repeater Control Panel exist. The "Earlier"
version is identified by multiple plug-in cards, the 10 volt
regulator card being on the far right. The "Later" version is a
single panel (no plug-in cards), and is identified by the local mic
connector, speaker and volume knob on the front. A1l connections
are the same except the for TX AUDIO. On "Late" models, the audio
is connected to the "battery alarm audio" point.

Remove the jumper between H16 and H17 (if installed) on the 10-volt
regulator card.

If DBCS decode is required, discriminator audio MUST be connected to
J606 on the IF/Audio/Squelch board. If only CTCSS tone decode is
required, discriminator audio may be connected to Volume Squelch Hi
(J932 Pin 3).

Remove any existing repeater tone panel (card-per-tone), and
"Repeater Audio" and/or "Repeater Control" cards (if installed).

If digital coded squelch encode is to be used, the exciter MUST be
the newer style "FM" unit. If using the Audio Processor board
number 19C321542G1, C105 must be 10uf, and C110 must be 22uf for
proper digital encoding.
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SECTION 5 - INSTALLATION

CONNECTION TO A GE CUSTOM MvP

For:
To:
Using:

IETRON END
Function Pin

12 volts AC/BC in 1
12 volts AC input 2
DC ground 3
Ground 4
PIT NC 5
PTT COM 6
PIT KO 7
Auy relay 8
Sense/alarn 9
COR input 10
Ty audio 11
Ground 12
CTCS3/DCS encode 13
Ground 14
Discriminator in 15

Zetron Model 39-MAX
GE Custom MVP

709-7112 Generic radio cable
RADIC END

Color Connection / notes
Red Inside front panel, S701 (switched side)
Black Chassis Ground
Drain H_J No Connect
Jupr
Orange - Systen Audio Squelch board, J911 {PTT)
Yellow System Audio Squelch board, J912 (CAS)
Blue ' Exciter board, P902 Pin 4 (Mic Hi)
Green Exciter board, P902 Pin ¢ (CG Hi)
Broun Bxciter board, P302 Pin 5 (Mic Lo)
fhite IF Detector board, junction of R606/R608,/C622

GE MVP CONFIGURATION:

1. Cut circuit trace on top of System Audio Squelch board which runs
from U902 pin 6 toward R11. cut trace close to U902. This disables
receiver muting on PTT.

2. Install a
(10v req)

jumper between J904 pin 2 (rx osc control) and J904 pin 1
on the System Audio Squeich board. This provides a source

of unswitched 10V to the receiver oscillator at all times.
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SECTION 5 - INSTALLATION

CONNECTION TO A GE EXEC II BASE

For:
To:

Using:

ZETRON END

Function Pin

12 volts AC/DC in
12 volts AC input
DC ground

Ground

PIT NC

PIT COM

Aux relay
Sense/alarn
COR input
Tx audio

Ground 12
CTCS3/DCS encode 13
Ground 14
Diseriminator in 15

1
2
3
4
5
6
PIT X0 7
8
9
10
i1

Zetron Model 39-MAX
GE Exec II base
709-7112 Generic radio cable

RADIO END
Color Connection / notes
Red J904 pin 8
Black J904 pin 5
Drain ‘*J No Connect
Jupr
Qrangs H6 or J907 pin 10
Tellow 0923 collector (CAS)
Blue J902 pin 4
Green J902, pin 9 (CG Hi)
Brown Jo04 pin 5
White J907, pin 8 (vol hi)

GE EXEC II CONFIGURATION:

To modify the radio for full duplex (repeater) operation, make the

following changes on the System Audio Squelch board:

1. Remove 0905, or disconnect Q905 collector.

L] w (]
- - .

Install a wire jumper from Q908 emitter to Q908 collector.
Short CR901 cathode to CR902 cathode.

Care should be taken not to damage the transmitter PA due to

cont inuous duty operation.
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SECTION 5 - INSTALLATION

CONNECTION TO A GENERAL ELECTRIC MASTR PRO REPEATER

For: Zetron Model 39-MAX
To: General Electric Mastr Pro Repeater
Using: 709-7112 Generic radio cable

ZETRON END RADIO END

Function Pin Color Connection / notes

12 volts AC/DC in 1 Red TRS01 Pin 8 or 9, +12.6V

12 volts AC input 2 ---

DC ground 3 Black TB501 Pin 1% or 12, GRD

Ground 4 Drain No connection

PIT NC 5 == —(

PIT COM 6 Jopr

PIT NG 7 Orange TB502 Pin 10, YMIT

Aux relay B -

Sense/alarm 9 -

COR input 10 Yellow TB502 Pin 16, COS FEED

Tx audio 11 Blue J902 Pin 2, RIKE HI (mic connector)
Ground 12 -

CTCSS/DCS encode 13 Green P101 Pin 10, Tone Encoder In (xmitter)
Ground 14 Broun No connection

Discrininator it 15 White TBS02 Pin 2, AUD CPLR HI

INSTALLATION NOTES:
1. Connect transmit audio directly to the microphone connector.

2. Verify the transmitter is equipped with the channel guard encode
option. Remove any existing CTCSS tone encoder hardware.

3. Disable any channel guard decode in the receiver, or connect TB502
Pin 11 (CG MON) to ground.
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CONNECTION TO AN

For:
To:

Using:

ZETRON END
Function Pin

12 volts AC/DC in 1
12 volts AC input 2
DC ground 3
Ground 4
PIT NC 5
PIT COM 6
PIT RO 7
Ay relay 8
Sense/alari 9
COR input 10
Ty audio 11
Ground 12
CTCSS/DCS encode 13
Ground 14
Discriminator in 15

SECTION 5 - INSTALLATION

ICOM IC-RP1510 REPEATER

Zetron Mode? 39-MAX
ICOM IC-RP1510 repeater
709-7112 Generic radio cable

RADIO END
Color Connections
Red Anode DC, pur bus
Black J2 pin 1, GND (logic board)
Drain _\ Fo connect
Jupr
Orange J2 pin §, PIT {logic board)
Yellow P5 pin 2, Sqlsw {(green wire rx unit)
Blue Junction of R49 and C20 (logic board)
Green Right side of R43 (logic board)
Brown J2 pin 3, GED (logic hoard)
White Negative side of €32 (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

hoard.

OPERATIONAL NOTES:

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

2. Front panel speaker will monitor all channel activity.

LT )

Microphone set on front panel will still function.

This transmitter is not capable of DCS encode,
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SECTION 5 - INSTALLATION

CONNECTION TO AN E.F. JOHNSON CR1000 REPEATER

For: Zetron Model 39-MAX
To: E.F. Johnson CR1000
Using: 709-7112 Generic radio cable

ZETRON ERD RADIO END

Function Pin Color Connection / notes

12 volts AC/DC in 1 Red Pin 21, Level Adjust Card
12 yolts AC inmput 2 ---

BC ground 3 Black Pin 24, Level Adjust Card
Ground 4 Drain Yo connect

PIT NC 5 = _‘

PIT COM 6 Jupr

PTT NO 7 Orange Pin 19, Level Adjust Card
Aux relay § ---

Sense/alarn 4 -

COR input 10 Yellow Pin 12, Level Adjust Card
Tx audio 11 Blue Pin 18, Level Adjust Card
Ground 12 ===

CTCSS/DCS encode 13 Green Pin 22, Level Adjust Card
Ground 14 Brown Ground

Discriminator in 15 White Pin 11, Level Adjust Card

CR1000 CONFIGURATION:

1. Move the wire in the receiver off of J211, connect to U201 pin 6.
This provides unfiltered receive audio to the Model 39-MAX.

2. Disconnect one side of C709 on the Level Card.

3. Set the Repeat switches to: Access=tone, Repeat=off.

5-14



CONNECTION TO AN

For:
To:

Using:

ZETRON END
Function

12 volts AC/DC in
12 volts AC input
BC ground

Ground

PIT KC

PIT COM

PTT 30

hux relay
Sense/alarm

COR input

Tx audio

Ground

CTCSS/DCS encode

Ground
Discriminator in

SECTION 5 - INSTALLATION

E.F. JOHNSON CR1000, WITH DCS MODS

Zetron Model 39-MAX

E.F. Johnson CR1000, Digital Coded Squelch modification
709-7112 Generic radio cable

RADIO END
Color Connection / notes
Red Pin 21, Level Adjust Card
Black Pin 24, Level Adjust Card
Drain __J No connect
Jnpr
Orange Pin 19, Level Adjust Card
Yellow Pin 12, Level Adjust Caxd

Blue AN
--- Eﬁn'é I
Green — |-/\/\/

L04Tuf 470K

Brown
White

CR1000 CONFIGURATION:

1. Move the wire in the receiver off of J211, connect to U201 pin 6.
This provides unfiltered receive audio to the Model 39-MAX.

Pin 22, Level Adjust Card

Ground
Pin 11, Level Adjust Card

2. Disconnect one side of C709 on the Level Card.

3. Set the Repeat switches to: Access=tone, Repeat=off.

4. Modifications to exciter: remove C304, change R316 to 4.7K, short out
€399, add a 0.47uf cap across C701 (TCX0), short U301 pin 5 to pin

10.
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SECTION 5 - INSTALLATION

CONNECTION TO AN E.F. JOHNSON CR1010 REPEATER

For:
To:

Using:

Zetron Model 39-MAX
E.F. Johnson CR1D10

ZETRON END
Function

12 volts AC/DC in
12 volts AC input
DC ground

Ground

PIT HC

PTT COM

PTT HO

Aux relay
Sense/alarn

COR input

Tx audio

Ground

CTCS5/BCS encode
Ground
Discriminator in

709-7112 Generic radio cable
RABIO ERD

Color Connection / notes
Red Logic Drawer Pin 15, +13.8V
Black Logic Drawer Pin 13, Gnd
Drain _“J Ko connect
Jupr —_
Orange Logic Drawer Pin 23, PIT
Yeliow Logic Drawer Pin 19, Fast squelch
Blue Exciter Drawer Pin 1, Tx audio
Green Logic Drawer Pin 18, Tx tone €6
Brown Ground
White Logic Drawer Pin 5, (G Audio

CR1010 CONFIGURATION:

1. Remove the brown wire from receiver going to the exciter transmit
audio (Pin 1).

2. NOTE: This configuration uses the Timiter and high-pass filter in the
exciter.
CTCSS or digital coded squelch encode from the repeat audio, as well
as the exciter, two high-pass filters in series may degrade the audio

Since the Model 39-MAX has a high-pass filter to remove the

quality. The repeat audio quality may be improved by deleting
(bypassing) the high-pass filter in either the Model 39-MAX or the
exciter.
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CONNECTION TO AN

For:
To:

Using:

JETRON END
Function

12 volts AC/DC in
12 volts AC input
DC ground

Ground

PIT NC

PTT COM

PIT NO

Aux relay
Sense/alarn

COR input

Tx audio

Ground

C1CSS/DCS encode

Ground
Discriminator in

SECTION 5 - INSTALLATION

E.F. JOHNSON CR1010 REPEATER, alternate hookup

Zetron Model 39-MAX
E.F. Johnson CR1010, alternate hookup
709-7112 Generic radio cable

Color

RADIO END, LOGIC DRAWER CONNECTOR
Connection / notes

Red

Black

Drain

-

Jopr

|

Orange

Yellow

Blue

56K

15K

—/\/ \/]———
Green —/\/\/

Brown

White

CR1010 CONFIGURATION:

Logic Drawer Pin 15, +13.8V
Logic Drawer Pin 13, Gnd
No connect

Logic Drawer Pin 23 P17

Logic Drawer Pin 19, Fast squelch
Logic Drawer Pin 18, Tx tome CG

Ground
Logic Drawer Pin 5, CG Audio

1. Remove the brown wire from veceiver going to the exciter transmit
audio (Pin 1).

2. Add a 10K ohm resistor across R123 in the exciter.

3. NOTE: This configuration does not use the deviation limiter in the
exciter. It does provide a higher quality repeat audio quality than
the hookup on the previous page.
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SECTION 5 - INSTALLATION

CONNECTION TO A MIDLAND BASETECH REPEATER

For: Zetron Model 39-MAX
To: Midland Basetech Repeater
Using: 709-7112 Generic radio cable

ZETRON END RAPIO END DB-9 comnector
Function Pin Color Connection / notes
12 volts AC/DC in 1 Red Pin 1, +12.6V

12 volts AC imput 2 ---

DC ground 3 Black Pin 3, Ground
Ground 4 Drain No connection

PIT KC 5 - ‘\

PTT COM 6 Jupr

PIT KO 7 Orange Pin 5, PIT

hux relay § -

Sense/alarn 9 -

COR input 10 Yellow Pin 6, COS

Tx audio 11 Blue Pin 2, AF

Ground 12 ---

CTCSS/BCS encede 13 Green Pin 9, TONE
Ground 14 Broun o connection
Discriminator in 15 White Pin 3, RX DISC

DPL polarity programming: Encode=Normal, Decode=Normal
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SECTION 5 - INSTALLATION

CONNECTION TO A MOTOROLA MSR 2000 BASE/REPEATER

For:

To:

Using:
ZETRON FND
Function Pin
12 volts AC/DC in 1
12 voits AC input 2
DC ground 3
Ground 4
PIT NC 5
PTT COM 6
PIT KO 7
Ay relay 8
Sense/alarn 9
COR input 10
Ty audio 11
Ground 12
CTC3S/DCS encode 13
Ground 14
Discriminator in 15

Zetron Model 39-MAX

Motorola MSR 2000 base/repeater
709-7112 Generic radio cable or
709-7105 MSR 2000 cable

RADIO END
Color Connection / notes
Red Fi2 (A+)
Black Ground Lug
Drain No connect
-—- __l Squelch Gate card out Squelch Gate card in
Jupr [~ «— 5q Gate Pin 3 Bo connect
Orange ¢— §q Gate Pin 18 Bl6 LPIT
- 14148 diodes
Yellow Audio Squelch Pin 20
Blue Audio Squelch Pin 16
o 10Kohm
Green ——————————/\/\/— Coded Squelch Pin 21
Brown Ho connect
white Audio Squelch Pin 7

MSR 2000 CONFIGURATION:

1. Remove all jumpers on the RF control chassis backplane except JUl,
Jud, JuU5 and JU9
2. Only Rl Audio and Station Control Modules are required, Squelch Gate
is optional.

3. Changes to R1 Audio control card:
Install JU1 and JU101, Remove JU2, JU103, JU104, JU105, CRZ2 and

CR1G6.

4. Changes to Station Card:
Install Ju2 - JU8, remove JU9 - JUII.

5. Changes to Line Driver:
Remove JU15 and CR3.

6. Changes to Squelch Gate card:

Remove R74; make sure JU7 and JUI2 are installed.

DPL polarity programming: Encode=Normal, Decode=Normal
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SECTION 5 - INSTALLATION

CONNECTION TO A MOTOROLA MSF 5000 ANALOG REPEATER

For: Zetron Model 39-MAX
To: Motorola MSF 5000 analog (older) repeater
Using: 709-7112 Generic radio cable

JETROKN END RADIO END

Function Pin Color Connection / notes

12 volts AC/DC in 1 Red J800 Pins 1 and 2, or TB601 (A+) on pwr supply
12 volts AC inmput 2 ---

DC ground 3 Black J800 Pins 7 and 8, or TB601 {gnd) on pur supply
Ground 4 Drain Ho connect

PIT KC 5 - ‘\

PIT COM 6 Jepr

PIT O 7 Orange J8ol Pin 14

Aux relay 8§ -

Sense/alari 9 e

COR input 10 Yellow Test Point 6 (0.5v 8Q, 2.9v U8)

Tx audio BB L U PR 13 (Lapeiki)

Ground 12 === both 33Kohm

CTCSS/DCS encode 13 Green ———————/\/\/— Wiper of R88% IDC pot (3vpp=0.75kHz)

Ground 14 Brown No connect

Discriminator in 15 White Test Point 3 (3kHz=1vpp)

MSF 5000 CONFIGURATION:

1. Make all connections to the Station Control Module PCB.
2. Set "AccDis" switch UP.

DPL polarity programming: Encode=Normal, Decode=Normal
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SECTION 5 - INSTALLATION

CONNECTION TO A MOTOROLA MSF 5000 DIGITAL REPEATER

For:
To:

Using:

ZJETROE EHD
Function

12 volts AC/DC in
12 volts AC input
BC ground

Ground

PIT KC

PET COM

PIT NO

Aux relay
Sense/alarn

COR input

Ty audio

Ground

CTCS5/DCS encode
Ground
Discriminator in

Pin

MSF 5000 DIGITAL

Zetron Model 39-MAX
Motorola MSF 5000 "digital capable" station

708-7112 Generic radio cable
RADIO END

Color Connection / notes
Red R8121, side closest to center of PCB
Black P2
Drain __J No connect
Jupr
Orange SW800, pin closest to outside edge of PCB
Yellow - U1552, pin 1
Blue —————/\/\/— U814, pin 2
- both 33Rohn
Green —————/\/\/— U83%, pin 3
Brown TP2
White Test point 3

CAPABLE STATION CONFIGURATION:

1. Drill a cable access hole in the rear of the Station Control Moduie
plastic housing, about mid point. Install a cable access hole
grommet and strain relief.

2. Make all connections to the Station Control Module PCB.'

3. Set "AccDis" switch UP.

4, CAUTION!
CARRIER threshold for the Model 39-MAX.

The front panel SQUELCH control (on the MSF) will set the

DPL polarity programming: Encode=Normal, Decode=Normal
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SECTION 5 - INSTALLATION

CONNECTION TO A MOTOROLA MICOR REPLATER

For: Zetron Model 39-MAX
To: Motorola Micor Repeater
Using: 709-7112 Generic radio cable

ZETRON END RADIO END

Function Pin Color Comnection / notes

12 volts AC/DC in 1 Red Power supply At

12 volts AC input 2 ---

DC ground 3 Black Power supply A-

Ground 4 Drain — No connection

PIT KC 5 === J '

PTT COM 6 Jopr

PIT KO 7 Orange ~—{«— 83 Pin 14, Repeater PTT on backplane
Auy relay g w-- 144148 diode

Sense/alarn 9 ---

COR input 10 Yellow J2 Pin 5, Rx Unsquelch on backplane
Ty audio 11 Blue Station Control Pin 16 on backplane
Ground 12— 10Kohm

CTCSS/DCS encode 13 Green ————————/\/\/— 5 Pin 27, on backplane

Ground 14 Brown No connection

Discriminator in 15 White Squelch Gate Pin 10, on backplane

MICOR CONFIGURATION:

1. Remove all modules except Station Control and the Squelch Gate card.
Remove PL/DPL encoder and decoder boards.
2. Modify the control modules as follows:
a) Station Control: Jumper the "PL Disable" switch ON.
b} Squelch Gate: Remove C17, in the exciter output line.
3. Modify Rx audio squelch board (TRN-6006A);
Add jumper from U202 pin 10 to P903 pin 14.
4. Modify exciter board (TLE-1720A);
Add jumper from IDC pot wiper to P902 pin 8, cut trace between P902
pin 8 and JU401.
5. Modify backplane board;
Cut trace going to J2 pin 5, cut trace going to J5 pin 27.

DPL polarity programming: Encode=Invert, Decode=Normal
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SECTION 5 - INSTALLATION

CONNECTION TO A MOTOROLA MCR-100 / RADIUS R-100

For:

To:

Using:
ZETRON END
Function Pin
12 volts AC/DC in 1
12 volts AC input 2
DC ground 3
Ground 1
PIT KC 5
PTT COM 6
PIT RO 7
hux relay 8
Sensefalarn 9
COR input 10
Tx audio 1
Ground 12
CTCSS/DCS encode 13
Ground 14
Discriminator in

Zetron Model 39-MAX

Motorola MCR-100 / Radius R-100
709-7112 Generic radio cable, or 709-7109

RADIO END (DB-25P)

Color Connection / notes

Red JAUY Pin 3, A+

Black JAUX Pin 14, Desk set ground
Drain “_j No connect

Jnpr

Orange JAUX Pin 4, PTT

Yellow JAUY Pin 12, Audio Control
Blue JADX Pin 5, Audio from phone patch
Green JAUX Pin 23, uncommitted
Brown JAUY Pin 6 '

White JAUX Pin 25, uncommitted

RADIO MODIFICATIONS:

1. Install a jumper from U601 pin 9 on the TX Command Board te JAUX Pin
23. This routes CTCSS/DCS modulation to the TX Command Board.

2. Install a jumper from U551A pin 4 on the RX Board to JAUX Pin 25.
This routes unfiltered discriminator audio from the receiver to the
JAUX connector.

3. Program the R-100 for carrier squelch operation and disable repeater
operation using the RPTR Disable Switch on the RPT Control Board.

4. Order the R-100 with the DPL Option if DPL is to be used in the

Model 39-MAX.

If the R-100 is ordered as either the PL or carrier

squefch model, several capacitors need to be changed in the recefver
and transmitter.
information concerning what capacitor values require changing.

See the R-100 service manual for additional

5. Repeated audio from the Model 39-MAX will be heard in the local
speaker if the Model 39-MAX transmit audio is connected to JAUX Pin
5. This is because audio appearing at pin 5 is distributed to
several points in the R-100 Interface Board (including the local
audio amp, the exciter board, and the line output) before being

apptied to the TX Command Board.

If desired, transmitted voice

modulation may be applied directly to the TX Command Board using the
emitter of (Q601.
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SECTION 5 - INSTALLATION

CONNECTION TO A REPCO DIMENSION REPEATER

For: Zetron Model 39-MAX
To: Repco Dimension Repeater
Using: 709-7112 Generic radio cable

ZETRON END RADIO END

Function Pin Celor Connection / notes

12 volts AC/DC in 1 Red Pin 8, CICSS barrier strip (13.6 VIC)
12 volts AC imput 2 -—-

DC ground 3 Black Pin 2, CTCSS barrier strip (GHD)
Ground 4 Drain No connect

PIT HC b --- __}

PTT COM 6 Jupr

PIT HO 7 (range Pin 4, Tel barrier strip (KEY)

Aux relay g -

Sense/alarn 9 -

COR input 10 Yellow Pin 7, CTCSS barrier strip (C08), active low
Ty audio 11 Blue . Pin 4, CECSS barrier strip (A IN)
Ground 12 ===

CTCSS/DCS encode 13 Green Pin 3, CICSS barrier strip (T IN}
Ground 14 Broun No connect

Discriminator in 15 White Pin 1, CICSS barrier strip (DISC)

REPCO REPEATER CONFIGURATION:
1. Remove factory tone boards from card slots.
2. Set front panel switches as follows:

TONE = off
LOCAL/RPT = LOCAL

Note: Repeater is not capable of Digital Coded Squelch.
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SECTION 5 - INSTALLATION

CONNECTION TO REGENCY/WILSON MICROCOMM REPEATERS

For: Zetron Model 39-MAX
To: Regency / Wilson Microcomm Repeaters
Using: 709-7112 Generic radio cable

ZETRON EBD RADIO END

Function Pin Color Connection / notes

12 volts AC/DC in 1 Red +12VDC, power supply in repeater

12 volts AC input 2 ---

DC ground 3 Black DC Ground, power supply in repeater
Ground 4 Drain Ho connection

PIT ¥C 5 e-- 4{

PIT CCH 6 Jupr

PIT §O 7 Orange PIT, C6 on control board

Aux relay 8§ ---

Sense/alarn 9 -

COR input 10 Vellow K9 or Pin 15 of IC20, 5Q indication
Tx audio 11 Blue U1 on control hoard

Ground 12 ---

CTCSS/DCS encode 13 Green U2 on control board

Ground 14 Brown No connection

Discriminator in 15 White A0 on receiver shield, Rec Audio

MODIFICATIONS TO RADIO:

I.

Remove jumper between A2 and A3 of P706 if present. This will break
the repeat audio path if the station was configured for carrier
squeich operation.

Remove any CTCSS tone decode boards if present.

Move jumper JU702 from P709 (transmit) to the NC (disable) position.
This disables repeater PTT while still allowing local and M39-MAX
generated PTT.

Move jumper JU718 from P707 (tone) to P708 (squelch). This
configures the unit as a carrier squelch repeater.

A series resistor may be needed in the CTCSS and TX modulation

encode lines if loading is noted. Values of 10K to 50K ohm are
typical.
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SECTION 5 - INSTALLATION

CONNECTION TO A STANDARD RPT10/RPT21

For: Zetron Model 39-MAX
To: Standard RPT10/RPT21
Using: 709-7112 Generic radio cable

ZETRON END RADIO END

Function Pin Color Connection / notes

12 volts AC/DC in 1 Red Multitone Pin 4, 13.8v
12 volts AC inmput 2 ---

BC ground 3 Black Multitone Pin 5, Gnd
Ground 4 Drain Ho connect -

PIT NC 5 - —l

PIT COM 6 Jupr

PIT NO 7 Orange Hultitone Pin 9, PIT
Auy relay g ---

Sense/alarn 9 -

COR input 10 Yellow Receiver Pin 7, COR
Tx audio 11 Blue Control Pin 9, Mic Hi
Ground 12 ---

CTCSS/DCS encode 13 Green Multitone Pin 3, Tone
Ground 14 Brown Control Pin 6, Mic Lo
Discriminator in 15 White Hultitone Pin 2, Disc

CONFIGURATION NOTES:
1. Set the switch on the front of the repeater to "NON-RPT".

2. Set M39-MAX switch 5 (CTCSS de-emphasis) ON for RPT10, OFF for
RPT21.
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CONNECTION TO A TAIT T300 SERIES RADIO
For: Zetron Model 39-MAX

SECTION 5 - INSTALLATION

To: Tait T300 series base station

Direct plug in replacement for Tait T311 panel

RADIO END, 25 way "D range female socket

Connection / notes

ZETRON END

Function Pin Color
12 volts AC/DC in 1 Red

12 volts AC input 2 ---

DC ground 3 Grey
Ground 4 Link
PIT NC B --- ::}
PIT COM 6 Link
PTT NO 7 Yellow
hux relay 38 -
Sense/alarn 9 -
COR input 10 Purple
Tx audio 11 Brown
Ground 12 ---
CTCS8/DCS encode 13 White
Ground 14 ---

Discriminator in 15 Blue

TAIT CONFIGURATION:

1. Links made on "D" range socket:

Pin 8, +VE 12V

Pin 5, GROUND

Pin 10, TX KEY

Pin 20, RX GATE, #* NOTE 2

Pin 7, TX AF

Pin 2, CICSS ENCODE

Pin 6, RY AF

- 1-4 Earth one side Rx 600 ohm
- 1-3 Earth one side Tx 600 ohm

- 1-5 Earth

2. Check the RX GATE lead goes to RX GATE on the Tait Base Station as

on some models this lead may have been left disconnected.
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SECTION 5 - INSTALLATION

CONNECTION TO A UNIDEN ARU 251 REPEATER

For:
To:
Using:
ZETRCH END
Function Pin

12 volts AC/DC in
12 volts AC input
DC ground

Ground

PTT HC

PTT COM

PIT X0

Aux relay
Sense/alarn

COR input

Tx audio

Ground

CTCSS/DCS encode
Ground
Discriminator in

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Zetron Model 39-MAX
Uniden ARU 251 repeater (THIS IS NOT FOR ARU 25IK)
709-7112 Generic radio cable

RADIO END
Color Accessory jack
Red Pin ¢
Black Pin 5
Drain No connect
- J — Pin 7 audio amp out
Jupr - Pin 8 speaker in
Orange Pin 3
Yellow Pin 2
Blue Pin 6
Green Pin 9
Browm No connect
White Pin 1

RADIO CONFIGURATION:

1. Disconnect the tone encode lead from the exciter at FT18 on the
exciter case (leave wire disconnected}.

2. Attach a wire from FT18 on the exciter case to pin 9 of the

accessory Jjack.
the transmitter.

This provides CTCSS encode from the tone panel to

3. Set the control board switch to "Carrier Squelch" position.

4. Set the front panel switches to: LOCAL and MONITOR.

NOTE: This radio is not capable of DCS encode.
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SECTION 5 - INSTALLATION

CONNECTION TO A UNIDEN ARU 251 "K" REPEATER

For:
To:
Using:
ZETRON END
Function Pin

12 volts AC/DC in
12 volts AC input
IC qround

Ground

PIT KC

PIT COM'

PIT K0

hux relay
Sense/alarm

COR input

Tx audio

Ground

CTCSS/BCS encode
Ground
Discriminator in

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Zetron Model 39-MAX
Uniden ARU 251 "K" repeater
709-7112 Generic radio cable

RADIQ FND
Color Accessory jack
Red Pjn 6
Black Pin 8
Drain Ho connect
--- —J — Pin 4 audio amp out
Jupr Pin 5 speaker in
Orange Pin 1
Yellow Pin 2
Blue Pin 7
Green Pin 9
Brown Bin 8
White Pin 3

RADIO CONFIGURATION:

1. Disconnect the tone encode Tead from the exciter at FT18 on the

exciter case (leave wire disconnected).

2. Attach a wire from FT18 on the exciter case to pin 9 of the
accessory jack.
the transmitter.

3. Set the control board switch to "Carrier Squelch" position.

4. Set the front panel switches to: LOCAL and MONITOR.

This provides CTCSS encode from the tone panel to

NOTE: This radio is not capable of DCS encode.
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SECTION 5 - INSTALLATION

PROGRAMMING CONNECTIONS

Single Model 39-MAX with Modem Programming

z=zzz=zz=| Wodelh 0 0 0 0 [==========| Jetron Model 39-MAX |s=========] Repeater
Hodular Cable Cable

709-7123 709-7112

Multiple Model 39-MAXs with Modem Programming

=mmoozo=s Hodel 0000 ===
Hodular Cable 709-9044

Port Selector
Out 0 [s=s=w===== Zetron Model 39-MaY zooomssmss Repeater
Cable Cable
b=z} Master 709-7123 709-7112
Qut 1 |=========={ Jetron Model 39-MAX |==========| Repeater
Cable Cable
Black Box 709-7123 709-7112
Out 2 |==========| Jetron Model 39-MAX j==========| Repeater
Cable Cable
709-7123 709~7112
Out 3 |==========| Jetron Model 39-MAX |==========| Repeater
Cable Cable
709-7123 709-7112

Modem Cable (709-7123) Diagram

MODEM END (DB25P) ZETRON END (DB9P)
Pin Function Color Pin Function

2 Transmit data Orange 3 Transmit

3 Receive data Yellow 4 Receive

7 Ground Green 5 Ground

8 Carrier detect Red 2 Not used

20 Data terminal ready Brown 1 Not used
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SECTION 5 - INSTALLATION

Hayes SmartModem 1200 Configuration Switch
When using a Hayes auto-answer modem, the switches are usually set as

follows:
Ignore DTR
T T Result code words
12345678910 Result codes displayed
Characters echoed in command state

et

oW~ R WM -

I N S | A A Y I |

Auto-answer enabled

Carrier detect reflects actual result

Telco jack RJ11

Command recognition enabled

Communication standard at 1200 bps, Bell 212A
Response to DTR

Typical Connection to a Computer or Video Terminal

M39-MAX Terminal

DB-9 Function Connection 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 8
n/a  No connect DSR, jumper to DTR 6:] 6:]
n/a No connect DTR, Jjumper to DSR 20 4

* kR R % k k kX & % % k% %k Kk d ok %k %k Kk %k % %k k * k * Kk k * K%

NOTE
Be sure to jumper RTS to CTS, and DSR to DTR!

* ok ok K ok % % Kk %k K ok K %k *k K k %k Kk Kk ok Kk % ok k ok Kk % K A K kK K Ak K kKX

Only three wires are required between the Model 39-MAX and the computer or
terminal,

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

Part # Description

709-7027 RS-232 interface cable, DB-25P (terhina] compatible)
709-9030 RS-232 interface cable, DB-255 {PC compatible)
709-7144 RS-232 interface cable, DB-9S (PC AT compatible)
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SECTION 5 - INSTALLATION

Black Box Code Operated Switch Settings

These switch settings apply for COS-4P or C0S-8P units with serial number

8020187 and higher.
is "Control D" (04 hex), baud rate is 1200.

Set front panel switch to "Graphics", arming character

1 1
SHW 5 54 4 SW 3

1
w | wi

1
|

&= | ™

§ 180 word gap)

5-32

1
S 2

78

12345678

8-bit

SH 1 (master pori)

no parity
1 stop bit
graphics enable

SW 8 (arming character 04)

baud rate 1206




SECTION 5 - INSTALLATION

9-9 Pin Cable Diagram
A direct connection cable diagram for connecting a Zetron device to a
CRT/computer that has a DB-9 pin RS-232 port is shown below.

Zetron 9-pin CRT/Computer
RS-232 port IBM AT style
9-pin RS-232 port
Tx data 3 2 Rx data
Rx data 4 3 Tx data
Signal 5 5 Signal ground
4 Connects DSR to DIR
short [::j: 6
7 Connects RTS to CTS
short [:::: 8

9-25 Pin Cable Diagram
A direct connection cable diagram for connecting a Zetron device to a
CRT/computer that has a DB-25 pin RS-232 port is shown below.

Zetron 9-pin CRT/Computer
RS-232 port IBM AT style
25-pin RS-232 port
Tx data 3 3 Rx data
Rx data 4 . 2 Tx data
Signal groundb 7 Signal ground
4 Connects RTS to CTS
short [ 5
6 Connects DSR to DTR
short [ 20

% % F Kk %k * k * k k k k& X NOTE ® &k k kK & kK % kK Kk Xk Kk Rk kK R K

These cable diagrams are correct for most computers. If RS-232
communication is not successful, consult your computer manual for the RS-
232 pin-out description.

I EEEEEE I I N S N NN R S S A
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SECTION 5 - INSTALLATION

INSTALLING A NEW PROM
IMPORTANT!

The EPROM label has the last four digits of a serial number written
on it. This must match the last four digits of the panel it is to
be installed in.

IMPORTANT!

The software is contained in an IC (Integrated Circuit) called an EPROM
(Erasable Programmable Read Only Memory). The EPROM contains the software
program that controls the operation of the Model 39-MAX.

This device is delicate and sensitive to static electricity. When handling
it, be sure to keep your fingers in contact with the chassis sheet metal to
keep yourself grounded. Only remove the IC from the static protective
shipping material when ready for installation. To install the new EPROM
IC, do the following:

1. Turn off the power.

2. Remove the cover. )

3. Remove the old EPROM from the board.

4. Look at the old EPROM carefully. There is an orientation notch on
the end.

5. Install the new EPROM in the socket with the orientation notches
aligned with the notches in the socket.

6. Now take some time to look carefully at all of the pins of the chip.
Make sure that the pins are aligned in the socket and are fully
inserted, not bent out, and not bent under. If the unit is powered
on without proper EPROM connection, the user programmable memory
(database)} may be cleared.

7. Read any attached rework instructions for your hardware version.

8. Turn on the power and make sure that the display indicates normal.

9. Replace the cover.

10. Return the old EPROM to Zetron in the protective shipping material

in which the new EPROM was shipped.
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6. REPAIR

IN CASE OF DIFFICULTY...

In case of installation difficulty, call Zetron Model 39-MAX Applications
Engineering Department at (206) 820-6363. Engineers are available. Please
have the serial number of the unit and/or the Zetron Order number. If the
call is made from the installation site by the installer or radio
technician, the problem can usually be solved over the phone.

If a problem develops after a unit has been in service for some time, call
the Zetron Model 39-MAX Service Department at (206) 820-6363. If the call
is made from the installation site by a radio technician, the problem can
usually be solved over the phone.

Service Notes

1. If a 400-Hz beep is heard just prior to the transmitter being
unkeyed, the Model 39-MAX is reporting a problem. Use the "Setup
menu" (see Section 4) to find the source of the problem.

2. When the unit is reset or powered on, an automatic memory test will
be executed. If greater than 15 memory errors are detected, the unit
will reset all of its memory to the default settings.

3. If the unit gets "Tocked-up" possibly due to 1ightening, a DTMF key
may be held for greater than 15 seconds to reset the unit. This
removes the requirement to go to the repeater site to reset the unit.

4. If the audio does not sound proper, 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 2800 Hz.

5. When using the internal noise detector for COR, if the COR polarity
switch seems backwards, the audio input from the receiver does not
have enough high frequency content for the noise detector to operate.
It is usually caused by a capacitor or some low pass filtering of the
actual discriminator signal. An alternate connection point must be
found in the receiver for either audio, or a receiver generated COR
signal must be connected.

6. The "Carrier" LED MUST follow carrier activity on the channel. If it
is always off, the Model 39-MAX will not detect CTCSS tones.

7. If a 2000 Hz beep tone is heard just prior to the transmitter

unkeying, the Model 39-MAX is indicating that the site alarm input is
active (or grounded).
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SECTION 6 - REPAIR

DCS TIPS

When using DCS decode with CTCSS, the digital squeich tail elimination
sequence sent by a mobile is approximately 134 Hz. This is close to the
CTCSS frequencies 131.8 and 136.8. It is not a good idea to set mobiles on
these tones.

When setting the DCS codes in the Model 39-MAX for the first time, use this

procedure:

1. Use a mobile with a known DCS code.

2. Use the DCS encode test mode in the Model 39-MAX to generate the DCS
code that the mobile is set to. If the mobile does not unsqueich, use
the Model 39-MAX DCS encode invert selection. The mobile should
unsquelch on either the normal or inverted code.

3. Do not set the deviation of the transmitter with a DCS code. The DCS

6-2

code may result in an inaccurate reading on a deviation meter. Use a
CTCSS tone for adjustment purposes.

. To set the DCS decode number, pick a user number in the DCS range,

above 50. Enable the user and set the DCS decode number. Key up the
mobile and verify that the Model 39-MAX recognizes the mobile. If the
mobile is not decoded, try inverting the Model 39-MAX receive
polarity.

. Once a single mobile is working through the Model 39-MAX, additional

mobiles may be added.



SECTION 6 - REPAIR

THEORY OF OPERATION

The design of the Model 39-MAX Repeater Panel is microprocessor based,
resulting in a software intensive product whose operation can change
minimally or radically by updating the instructions stored in memory. The
microprocessor controls the relay, LED’s, audio path, and peripheral chips
such as the timer. It is also especially good at performing the high speed
data management necessary to perform CTCSS tone and DCS digital decoding
simultaneously with RS-232 CRT terminal and front panel keypad and display
interface.

Microprocessor QOperation

To ensure an orderly power on sequence to the microprocessor U21, and its
peripheral devices, the active low Reset signal is not brought up until the
12 volt supply has stabilized; the zener diode CR1l, R60, and U22A
accomplish this task. The delayed reset also gives crystal Y2 time to
stabilize. An additional reset input comes from the long DTMF reset
circuit, and the RS-232 break detect circuit. This circuit is a fail-safe
device to allow the system operator to reset the unit by keying a DTMF
digit for greater than 12 seconds.

Memory is functionally divided into three sections: Program memory,
Operating memory, and protected Database memory. Program memory resides in
erasable programmable read only memory EPROM U5/U6 and stores the actual
operating instruction that make the Model 39-MAX act like a Repeater Tone
Panel. Operating memory is provided by static read/write memory (RAM U4).
The Model 39-MAX performs computations and maintains data buffer in this
area. Database memory includes all the User and System programming values,
and airtime counts. A1l of this information must be retained regardless of
how often the unit loses power. To do this, the Model 39-MAX stores it in
a2 low power static read/wriie memory that plugs into a socket with a
battery (U4). Thus, the protected memory chip has its own private power
supply with a 5 year lifespan.

Peripheral timers and counters, Ul5 and Ul6 are available to the
microprocessor. The counter IC’s contain three timers each which are used
for tone generation and internal timing functions.

The microprocessor is able to directly control 8 I/0 lines that interface
to its Port 1 register on pins 13 thru 20. These carry information from
the DTMF encoder/decoder chip, the relays, the noise detector and squelch,
and the LED’s. :

Power Supply

Full wave bridge and filtering is normally used to smooth the 9-12 VAC from
the wall transformer, or supply additional filtering of 12 VDC input. The

12 voits is available as an unrequlated supply for the relays. The main +5
VDC supply is derived from a high efficiency low power switching regulator.
This supply enables the Model 39-MAX to operate using only 60 milliamps of

+12 volts supply.
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SECTION 6 - REPAIR

Serial Communications

A feature of the microprocessor is that it contains an internal UART for
asynchronous data transfer. The UART receives data through pin 11 of the
microprocessor but first it is Tevel shifted to 0 to 5 volt levels by Ul.
Transmitted data leaves through pin 12 of U4 then gets level shifted by Ul
to standard RS-232 levels. The internal programming supports the XON/XOFF
protocol. ATl standard baud rates are generated by the timer IC UI5 pin 6
connected to the microprocessor bit clock input pin 10.

CTCSS/Digital Decoding

Unsquelched discriminator receiver audio passes thru gain stage UlIA then
gets low pass filtered by U25 and U26. This removes the voice component
from the audio. U24 makes up a zero crossing detector which feeds a
digital signal into the microprocessor. The actual decoding of the CTCSS
tones and Digital codes is done inside the microprocessor using Zetron
proprietary digital signal processing techniques.

DTMF Decoding
The mobile audio is passed thru gain stage U11A, then de-emphasized by
ULIB. Finally the signal is presented to the DTMF encoder/decoder IC US.

CTCSS Encoding

Two signals are used for CTCSS generation. One is a clock frequency at the
exact CTCSS rate from the microprocessor, and the other is a clock
frequency at 64 times the CTCSS rate from the timer module. These signals
are fed into a Tow pass filter Ul0, then sent out gain stage U9A to the
transmitter. Since most transmitters will output higher deviation of
higher frequencies (pre-emphasis), the filter C35 is switch selectable to
de-emphasize the signal before being presented to the transmitter.

Digital Encoding

For generating Digital Squelch signals, the microprocessor will send the
digital code out its pin 9. Data inversion is done inside the
microprocessor if required. The timer module will produce a high frequency
clock signal that is fed into the low pass filter Ul0. Operation is very
similar to CTCSS encoding described above.

DTMF Encoding

To generate a DTMF tone on the radio channel, the microprocessor controls
the DTMF encoder/decoder IC U8 to generate a tone. The DTMF audio is
passed through a filter and summed at the transmit audio junction.
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SECTION 6 - REPAIR

Beep Tone Encoding

Progress tones (Morse ID, warning beeps, etc..} are generated by timer chip
Ul5. The square wave output is filtered then summed at the transmit audio
Jjunction.

Squelch/Repeat Audio

The repeat audio is passed through the input gain stage, the audio hi-pass
to remove the CTCSS/Digital encode, and finally to the squelch gate. The
microprocessor controls the squelch. The repeat audio is summed at the
transmit audio junction, then passes thru the output buffer amp to the
transmitter audio input. A filter is provided to de-emphasize the repeat
audio via switch 1-4.

COR Input

When using external COR input, R46 and C37 provide input protection and R39
is a puliup to +12¥. The signal then is presented to UI2A and compared
against the level set by the COR threshold pot. Switch 1-7 provides the
COR polarity selection. The COR Tlogic signal is presented to the
microprocessor input port pin 19.

Noise Detector

When external COR is not possible, the internal noise detector may be used.
The unsquelched discriminator audio is amplified and high pass filtered by
U9B and set with the SQUELCH pot. The output is rectified by CR6 then
charges C62 with the high frequency component of the signal, and is
compared against the squeich threshold by Ul3. A dual time constant
squeich release time is controlled by (8. Switch 1-6 selects internal or
external COR detection.
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SECTION & - REPAIR

MODEL 39 REPEATER PANEL PARTS LIST (702-9252H)

LEGEHD:

# = NOF INSTALLED
A = TNSTALLED ON HIGHER ASSY
+ = OPTION {INSTALLED PER CUSTCER CRDER)

Ttem Quantity Reference Part  Description . K¥fg.Part No.
1 1 R4 101-0013 2,2 O 1/4W 5% CARBON PIIN
2 3 Ri2,R114,R119 101-0049 109 OMM 1/4W 5% CARBON FILN
3 4 RY99,R117,R118,R120 101-0087 220 OHM 1/4W 5% CARBON FIIX
) 1 Rif 101-0059 270 O 1/4W 5% CARBON FIIM
5 1 R 101-0065 470 OH¥ 1/4% 5% CARBON FIINM
§ 5 R14,R20,R49,RB0,RI00  101-0066 510 OHM 1/0W 5% CARBON FIL¥
7 3 Rls,R19,R28 101-0073 1K 1/4% 5% CARBON FILM
§ I RN 103-0075 1.58 1/4W 5% CARBON FIIM
] 2 R38,RM? 101-0081 2.2% 1/4W 5% CARBON FIIM

10 4 R2,B90,R04,R95 NOTR 8 101-0085 3.3K 1/4W 5% CARBON FIL

11 1 R 101-0087 3.9K 1/4% 5% CARBON FILY

¥4 4  RXJ,RL3,R45,R69 101-0689 4,7K 1/4W 5% CARBON FIIM

13 2 RHT,R82 101-0094 7,5K 1/4W 5% CARBON FIIM

14 §  RIfR8,RL7,R27,R30,R32, 101-0097 10K 1/4W 5% CARBON FILN
R66,R89,R97

15 1 R 101-609% 12K /4% 5% CARBON FLIX

16 4 K33,K34,Re5,R107 101-631 15K L/4R 5% CARBON FIIM

17 12 BL,R4,R5,R9,R50,R52,R56, 101-0105 22K 1/4W 5% CARBON FILX
R58, k64, R78,R91,R98,R111

18 2 R54,R83} R%6 101-0121 39K 1/4W 5% CARBCN FIIM

1 §  R36,R40,R51,R7L,RT3,R74, 101-0113 47K 1/4W 5% CARBON FILM
R103,R106

20 1 R 102-0115 56K 1/4W 5% CARBON FILM

pil 1 R3#,RA5, R84, R0 101-0317 68K 1/4W 5% CARBON FIL¥

22 1t R6,R10,R5,R39,R46,R48, 101-0121 100K 1/4W 5% CARBON FIIM
R62,R68 K75, R104

23 6  BI1,R79,Re6,R87§,R101,  101-0123 120K 1/4W 5% CARBOK FILM
R105,R109 ‘

Pl 9 R37,R44,R47 RE1,R85,R108, 101-0129 220K 1/4¥ 5% CARBON FIIM
R113,R115,R116

25 1 19 101-0133 330X 1/4W 5% CARBON FILX

26 2 RiL,Ri02 101-0137 470K 1/4% 5% CARBCN FILM

7 §  R15,R41,R42,R43,R61,RE3, 101-0145 IM 1/4W 5% CARBON FIIN
R76,852

28 2 R7,Re8 101-0149 1,5M 1/4W 5% CARBON FILM

29 1 RS9 103-0155 5.1M 1/4W 5% CARBON PILM

i 2 Rv1,Av2 105-6003 VARTSTOR 40VAC

X 1 m 107-6010 10K POT 1 TURK R/A

kY 4  R2L,R23,R24,R35 107-0015 5GK POT 1 FURN R/A

3 1 R NOTE 7 107-3085 10K POT 1 FURN
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SECTION 6 - REPAIR

MODEL 39 REPEATER PANEL PARTS LIST (702-9252H) Continued

Ttem Quantity Reference Part DESCRIPTION PART REFERENCE
3 1 RY ¥OTE 13 109-0081 2.2K 1/84 5%
35 1 BRI 119-0008 10K % 7 BUSSED 8-FIN SIP
36 2 (16,015 150-0024 24 PP 1KV +-10%  CERAMIC DISC
37 3 042,043,087 150-0096 1000 PF 1KV +-20% CERAMIC DISC
8 1 C¥ 151-0020 .001UF 50V $-10% CERAMIC, TEMPERATURE STABLE
19 I i 151-0047 470PF 100V/200V +-10%/5% CERAMIC NPO
40 % C2,05,011,013,014,017,  151-0180 ,LUF 50V +-20% CERAMIC 75U
£18,020,C21,832,038,09,
(47,048, 050,051,052, 655,
57,060,063 ,C64,C71,C73,
80 (C47 NOTE 11)
41 1 (€3 151-0199 ,47UF 50V +-5%, POLYESTER
42 10 036,053,064,072,075,C77, 152-0012 .1 UF 50V +-5% POLYESTER
C79,C81,C84,C85
43 1 ¢4 NOTE 2 152-0040 4.7 UF 50V 20% NON-POLAR ELECTROLYTIC
44 1 (1% 152-0080 .22 {F 50V +=5%
45 7 (26,033,034,046,68,C82, 152-0085 .01 UF 50V +- 5%  POLYESTER
{83
46 1 (12 152-0088 ,0047UF 50V +-5%  POLYESTER
47 5 C24,025,031,066,067,C74, 152-0089 .001 UF 50V +-55  POLYEATER
76,078
43 2 (29,C6 152-9250 ,047 UF 50V 5% POLYESTER
49 3 (1,061,062 154-0025 1 UF 35V TANTALUM
50 3 (C54,06%,C70 154-0100 10 UP 16V TANTALUM
5l 2 C40,C4l 156-0912 2.2 UF 100V 4~20% RADIAL ALIMINUM ELECTROLYTIC
52 §  (7,0B,C9,010,027,C28,C44, 155-0052 10 UF 35V +-20% RADIAL ALTHTHUM BLECEROLYTIC
€45
53 303,000 155-0077 1000F 25V +-20% RADIAL ALTNTNN ELECTROLYTIC
54 3 C4,068,C58,089 155-0083 470 {F 10 VOLT RADIAL ALUMIRUE ELECTROLYTIC
55 1 (65 155-0140 3300 UF 25V +50%~10% AXTAL ALUMINUM BLECTROLYTIC
56 3 BLELE} 305-0001 FERRITE BEADS W/ LEADS
&7 1 Il 305-0023 500ul INDUCTOR 1A
58 5  DS1,D32,D53,D54,D55 311-0011 LED RED FLUSH
59 1 DS 311-0012 LED GREEN PLUSH
6 1 10 316-0004 TONE FILTIR P4
61 9 [9,U11,U12,013,014,U24, 316-0358 OP-AMP, DUAL 358
125,126,727
62 1 03 316-0393 DUAL COMPARATOR 1¥393P
63 1 0 316-1232 RS5232 ¥CEIVER (BIPLOAR) RS232
b4 0 YRi# 316-7805 REGULATOR, +5V 1.5 7805
65 1 0 321-2090 DTHF XCVR 2090
66 1 2 321-6304 MICROPROCESSCR-CMOS 6303RD
67 2 16,5 321-6340 TIMER, CHOS, 2 MHZ 6340
68 1 4 321-8256 12K X 8 SRAM LP 1h0NS JIKX8
69 0o P 322-2761 BKxB CMOS EPROM 2508S BEX8 EPROM
70 0 U 322-7256 12Kx8 CMOS EPROM 27C256 EPROM
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SECTION 6 - REPAIR

MODEL 39 REPEATER PANEL PARTS LIST (702-9252H) Continued

Iten Quantity Reference Part DESCRIPTION DPART REFERENCE
7l 1123 123-4053  3PDT SWITCH 4053
72 1 02 324=7414 HEX SCHMIDT T4HC34
73 2 18,20 125-4373  OCTAL LATCH THCEITI
! 1 119 325-4374 OCTAL DFF REG 15 T4HCT374
75 1 W 326-7400 QUAD NAND TAHCTG0
76 1 W7 327-4138 1 OF 8 DECODER T4ACT138
17 1 M 327-4139 1 OF 4 DECODER T43CT13%
78 1 o 340-6608 HEX FET IRF9530
7 5 Q10,01%,0t2,013,014 J40-6014 NPY DARLINGTON HPSAL4
B8 4 02,04,09,07,00 340-3904 NPN 40V/200MA 23904
81 2 03,06 340-3906 PNP 40V/2G0MA 23909
B2 1 08 J40-5460 JFETE-CHAN 5460
1 1 ¢ NOTE 12 340-6427 KPX DARLINGTON 6437
B4 2 (RS, (R4 342-0303 SCHOTZEY, .37V @ 1MA TYP SD1063A
85 10 CR6,CR7,CR8,CRY,CRI0, 342-300% SILICON ,50 SP 1N4148

{R12,CR17,CR18,CR1Y, CR20

g6 4 CRL3,CR14,CR15,CR16 342-3011 SILICON 1A 1000V .50 SP 1R4007
87 1 R 342-5822 SILICON HC .50 SP 1Hh822
B8 3 CR1,CH3,CRLL 343-3017 172 6.2V 5% 1452348
89 1 s 371-0008 DIP SW, 8-POS, SIDE~ACTUATED
50 1 1 176-0358 1.58 MHz HC 18 CASE 3,58z
9 1 1 176-0737 7.3728MHz XTAL RC-18 7.3728%Hz2
82 2 KK 380-0030 DEDT 12V COIL, MINT RELAY 3600HM
93 1 4 401-0021 DBI 5
94 1 J8 401-0059 15 POS R/A HEADER
95 1 3y, 5340 401-0168 CON SHELL 8 PIN R/A
%6 0 I 401-6001 10-POS FEMALE
97 L (7 401-6006 6~POS MALE
98 0 I 403-0002 2 OF 401-0052
99 1 M 403-0003 3 OF 401-0052

100 0 g5 403-0010 10 OF 401-0052

101 9 A 403-0018 18 OF £01-0052

102 0 TPL§, TP, TPH,TP4f RS, 406-0001 1 OF 401-0108

o4

103 1 F 416-1202 TFUSE AGC ZA A

104 0 Ry 416-1576 PUSE AGC 1 & 14

1G5 PR il 210-0002 4-40 NUT

106 2 W 220-0103  4-40x3/8" SCREW

107 1 W2,X3 NOTRS 3111-2008 2x16 LCD DISPLAY

108 2 401-0042 DB LOCK SCREMS

109 1 XP3 {B0S. A) 402-3040 MINT JUMEER

110 11 X03,X08-14,X024-27 407-0008 SKT, 8 PI¥ DIP

111 2 X07,3022 407-0014 SKT, 14 PIN DIP

112 4 X01,X02,%087,X023 407-0016 5XT, 16 PIK DIP

113 1 qug-2c¢ 407-0020 SKT, 20 FIN DIP
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MODEL 39 REPEATER PANEL PARTS LIST (702-9252H) Continued

Item Quantity Reference

Part DESCRIPTION

SECTION 6 - REPAIR

PART REFERENCE

114
115
11§
17
118
119
120
121

NOTES: Notes are for production use only.

T B B b Y 2 Y e

it
M4~ X015, XUlé
21

2,503 HOIE 9
PCB NOTE 9
AL

iF

1b31-6

407-0022 SKT, 22 PIN DIP

407-0028 SKT, 28 PIN DIP

407-0040 5EX, 40 PIN BIP

408-0023 & COND. FLEX STRIP

410-9252A PCB, HCDEL 39 REPEATER PANEL
416-1214 20 PIN SK?/BAT 8K/32K
416-3040 FUSE CLIP

417-0019  LED MOUNT RA
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REV DESCAIPTION | pan ABVD DATE
A BELEASE D&
B ECH 1154 GRH
DIGITAL CONTROL SHEET 3 OF 4 SUPPOAT _CIACULTAY SHEET 4 OF 4 c ECN 1287 K
HCN 1677 _DGH
E HCN 4722 OGw
F HCN 2226A DGW Wi T2
-8BV -8y G HCN 2587 GWH i - L
H 3037 B/ 3. — & P
0300 $0300 ECHN A AL
R/W A/ W
Al Al
RES
AUX
DELAY
HE CLK HF CLK
DT out
LF ENE LF ENC
SCICLK coLa coL3
coLz coLz
oPL DEC coL1 COL1
ALABM D7 07
D6 D6
CoR b5 os PTT coMm ‘
D4 D4 BTT NC :
BAUD CLK 03 03 PTT NO
o2 »02
oT IN D1 o1 AUX ALY
Do 0o
LF DEC SUB OUT
VPW
ROW4 vPa vPa AOW4
ROW3 vp2 vez ROW3
ROW2 vP1 vP1 ROW2
AOW1 VPO AOW4

Q0B92523 ., 5CH

Q0892524,58CH

AUDTIO PACCESSING

SHEEY 2 OF 4

2. ALL RESISTORS ARE IN OHMS, 1/4W, BX.
3. ALL POTENTIOMETERS ARE i1 TUAN,
| sPaREs: |
2
scIcLK et
DPFL DEC 1
ALARM
CoR [ LEGEND: |
BAUD CLK + OPTION, INSTALL PER
DT IN CUSTOMER ORDER.
- INSTALLED ON
LF DEC HIGHER ASSEMBLY.
C3B9zER2. SCH
# NOT INSTALLED.
x CUT TRACE.
__________ JUMPER WIRE.
ZETRON, INC.
12335 134Tn, Ct. N.E.
REDMOND, WA 98052-2433
Titie
MODEL 38 REPEATER PANEL
Size Document Number REY
8 00B-3252 H
Dats: July 28, 1993 [Sheet 1 of 4

i.

NOTES: UNLESS OTHERWISE SPECIFIED.

ALL CAPACITDRS ARE IN MICROFARADS.
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7. QUICK REFERENCE AND PROGRAMMING LOG SHEETS

DTMF PROGRAMMING

Summary

1. Numbers may be entered with or without leading zeros (1 may be
entered as 00001 or 1).

2. A11 commands are ended with the "#" key.

3. The "*" key may be used as a clear entry key.

4. In the 1ist of user commands, where "uuu" is indicated, a user number
from 1 to 160 may be entered. To program all users, enter 999.

5. Program mode has a 1.5 minute "no-digits heard" automatic exit
feature.

6. The default program mode access code is 12038#.

7. When a DTMF type remote unit is specified, possibly a Zetron Model 8
(system command 227, 1-3), the current setting of a command will be
displayed.

8. To leave a setting as it is when prompted, press the "#" key.

Progress Tones

These tones are heard during program mode.
Sound Meaning
Chirp (7-beeps) Ready for a command.

Warble (dee-doo-dee-doo) Invalid command or out of range data.

Ringing (electronic) Leaving program mode, return to normal operation.
500 Hz, Low Bip-Bip Current setting is zero, disabled, or off.

2 KHz, High Bip~Bip Current setting is one, enabled, or on.

1 KHz, Bip-Bip Current setting is not zero or one.

DTMF tones Settings or airtime data sent to remote unit.
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SECTION 7 - QUICK REFERENCE AND PROGRAMMING LOG SHEETS

User Commands
These commands provide values for functions available on a per-user basis.

DTMF command Per-user main items (uuu = 999 = change all users)

110# nnn# n# User enable / disable user number "nnn" (1-160)
(n=0 is disabled, n=1 is enabled)

112# ann# nnn# DCS decode, 000-777

113# uuu# n# DCS airtime tracking for disabled users
(1=enable, O=disabled)

120# uuu# n# €TCSS/DCS encode during tx-hold, on/off

122# uuu# nann# CTCSS/DCS encode, 0=off 1-50=CTCSS 1000-1777=DCS

123# uuu# nnn# Transmit hold time, 0-25.0 sec

130# uuu# n# Reserve mode on/off, disables repeat audio

140# uuu# n# Anti-barge-in on/off, no new users until tx-hold

150# uuu# n# Courtesy beep tone, on/off

152# uuu# n Last user DTMF ID, on/off

160# nnn# nn# nn#.. Morse code station ID, up to 8 characters

161# nnn# Playback a users ID, verify call sign

170# uuu# n# DTMF commands on/off

180# uuu# n# Aux relay enable/disable (if installed)

994 Exit DTMF program mode

DTMF command

Per-user airtime items

1501#
1510#

1521#
1522#
1523#
1530#
1631#
3501#
3502#

994
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uuu#
uuu#

nnn#
nnn#
nnn#
nnn#
nnn#

2532

n#
nn#

7#

Prepay mode on/off, counts airtime up or down

Hog mode conversation limit time, 0.1-25.0 minutes
(in 0.1 minute increments)

List minutes:secends

List hours:minutes

List hours

Clear a users airtime

Add n hours to users airtime, for prepay

List all airtime counts, hold * to stop

Clear all airtime counts

Exit DTMF program mode



SECTION 7 - QUICK REFERENCE AND PROGRAMMING LOG SHEETS

Tone-to-User Number Default Conversions

User Decode User Decode User Decode User Decode
1 67.0 41 203.5 81 d 165 121 d 445
2 69.4 42 206.5 82 d 172 122 d 446
3 71.9 43 210.7 83 d 174 123 d 452
4 74.4 44 218.1 84 d 205 124 d 454
5 77.0 45 225.7 85 d 212 125 d 455
6 79.7 46 229.1 86 d 223 126 d 462
7 82.5 47 233.6 87 d 225 127 d 464
8 85.4 48 241.8 88 d 226 128 d 465
9 88.5 49 250.3 89 d 243 129 d 466

10 91.5 50 254.1 90 d 244 130 d 503
11 94.8 51 d 023 g1 d 245 131 d 506
12 97.4 52 d 025 92 d 246 132 d 516
13 100.0 53 d 026 93 d 251 133 d 523
14 103.5 54 d 031 94 d 2562 134 d 526
15 107.2 55 d 032 95 d 255 135 d 532
16 110.9 56 d 036 96 d 261 136 d 546
17 114.8 57 d 043 97 d 263 137 d 565
18 118.8 58 d 047 98 d 265 138 d 606
19 123.0 59 d 051 99 d 266 139 d 612
20 127.3 60 d 053 100 d 271 140 d 624
21 131.8 61 d 054 101 d 274 141 d 627
22 136.5 62 d 065 102 d 306 142 d 631
23 141.3 63 d 071 103 d 311 143 d 632
24 146.2 64 d 072 104 d 315 144 d 654
25 151.4 65 d 073 105 d 325 145 d 662
26 156.7 66 d 074 106 d 331 146 d 664
27 159.8 67 d 114 107 d 332 147 4 703
28 162.2 68 d 115 108 d 343 148 d 712
29 165.5 69 d 116 109 d 346 149 d 723
30 167.9 70 d 122 110 d 351 150 d 731
31 171.3 71 d 125 111 d 356 151 d 732
32 173.8 72 d 131 112 d 364 152 d 734
33 177.3 73 d 132 113 d 365 153 d 743
34 179.9 74 d 134 114 d 371 154 d 754
35 183.5 75 d 143 115 d 411 155 d 000
36 186.2 76 d 145 116 d 412 156 d 000
37 189.9 77 d 152 117 d 413 157 d 000
38 192.8 78 d 155 118 d 423 158 d 000
39 196.6 79 d 156 119 d 431 159 d GO0
40 199.5 80 d 162 120 d 432 160 d 000
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SECTION 7 - QUICK REFERENCE AND PROGRAMMING LOG SHEETS

System Commands and Programming Log
These commands are for items that relate to overall system operation.

DTMF command System programmable items  units lo hi  default SETTING
2014 nnn#  Carrier repeat user mumber  userf 0 160 0
202§ nnnf  First transmit hold time .1 sec 1 250 20
203¢ oy Anti-kerchunk time .1 sec 0 50 0
2044 n# Tailbip enable on/off 0 1 0
205# nnnnf{  Courtesy tone frequency freq 400 4000 1000
206# nd Stuck mic timeout time winutes 0 9 3
2074 nf Stuck nic tineout DTHF ID on/off 0 i 0
2084 nnj ID interval ninutes 1 99 15
2094 nonn#  ID frequency freq 400 2000 1200
210f nnf ID speed, words/minute WPH 4 25 22
211¢ nf ID periodic enable onfoff 0 1 0
2124 nmn#  ID system user userf 0 160 0
213¢ nnf Hog mode idle time seconds 1 99 5
214 nnn#  Hog mode penalty time 10 sec 1 999 30
215§ nunf  Hog mode dynamic minimum .1 min 5 250 10
2164 nnnf  Hog mode dynamic maximum .1 nin 8§ 250 100
2174 n# Accunulate airtime w/tx-hold on/foff 0 1 0
2184 nnnnf  Remote PTT CTCSS/DCS CICss/pes ¢ 177 0
2194 nnnnd  Site alarm CTCSS/DCS CTCSs/DCs o 1777 0
2204 nf Site alarm at power up on/off 0 1 0
2214 nnmnn#  Program mode access code number 1000 32000 12038
222# nmf  Program mode access user users 0 160 0
2234 nf Progran mode access alarm on/off 0 1 0
224% nng Progran node access delay seconds 0 30 0
2254 nf Radio DEMF hold time seconds 0 3 0
2264 nd RS-232 port baud rate 150-9600 1 7 4
2274 nf Renote unit, ID-DTHF-RDU-DIL6 select 0 3 0
2284 nf Serial tone output on/off it 1 0
229% nf DCS encode invert on/off 0 1 0
230§ nf DCS decode invert on/off 0 1 0
2314 nf DCS acquire bit errors bits - 1 1 4 2
2324 nnd  CTCSS turnoff delay rillisec 1 250 75
233¢ nnf CTCSS hold time 1 sec 0 25 0
2344 nf DINF interdigit timeout seconds 1 9 4
2354 n# CTCSS decode speed (0=fast, 1=slow) 0 1 0
2364 nd Courtesy tone type tones 1 7 2
2704 cc..  Site alarm DTHF digits up to & digits

994 Exit DTMF program mode
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SECTION 7 - QUICK REFERENCE AND PROGRAMMING LOG SHEETS

Diagnostic and Setup Commands
Diagnostic and Setup Commands aid the installer in system setup.

DTMF command

System setup / diagnostics

300#
302#
303#

304#

305#
306#
3074
308#
3094
310#
311#
360#
361+#
3624
363#
304#
365#
366#
3674
368#

99+#

nmnn#

nnnn#
nann#
253274
nn#

Repeater disable

PTT Off (will key up during commands)

Squelich repeat audio

Unsquelch repeat audio when carrier is active
Encode CTCSS/DCS O=off, 1-50=CTCSS, 1000 1777=DCS
Encode CTCSS sweep

LF encode, 50.0-300.0 Hz.

Generate an audio tone 400-3000 Hz. End with *
Reset unit to factory defaults

Encode a DTMF digit, 0-15, 99=off

Send the site alarm

-List the number of enabled users

List the enabled user numbers

List the number of program mode accesses
List the number of resets

List the number of power fails

List the number of users with data errors
List the users with data errors

List the system diagnostic status

Clear the reset/power fail/access counters

Exit DTMF program mode
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USER PROGRAMMING L0G

User Rx-tone

See Note 1 ——
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User Rx-tone

SECTION 7 - QUICK REFERENCE AND PROGRAMMING LOG SHEETS

See Note 1
Tx-tone 0 SPRLQDAX Hog-limit
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DCS Users

See Note 1 — '
User Rx-code Tx-code rﬁ_s PRLQDAX Hog-limit Tx-hold Station Id
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See Note 1
User Rx-code Tx-code ‘E"s PRLQD A_? Hog-Timit  Tx-hold Station Id

s

77

78

79

80

— e wma e —— —— e

81

82

83

84

85

86

87

88

89

90

91

92

93

94

_— o e — — o

95

96

97

98

99

100

7-9
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See Note 1 —
User Rx-code Tx-code i"(—)"_S PRLQDAX Hog-limit Tx-hold Station Id

o

102

103

— = o o — o e

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

e - — o e — —

7-10



SECTION 7 - QUICK REFERENCE AND PROGRAMMING LOG SHEETS

See Note 1 —
User Rx-code Tx-code I_O—S PRLQDAX Hog-limit Tx-hold Station Id
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SECTION 7 - QUICK REFERENCE AND PROGRAMMING LOG SHEETS

See Note 1 ——
User Rx-code Tx-code ra_S PRLGDAX Hog-limit Tx-hold Station Id
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NOTE I: "OSPRL QDA X" column on/off setting description;
Enable/disable (On/0ff)

Tx tone/code Squelch during tx hold

Privacy mode

Reserve user mode

Last user DTMF ID

Queuing beep (Queue)

DTMF functions enable

Prepay Airtime mode

Aux relay

IO VN0
H o o n i u i 0 B
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TABLE OF 104 COMMONLY USED DCS CODES

SECTION 7 - QUICK REFERENCE AND PROGRAMMING LOG SHEETS

11101100011100000010011
11010110111100000010101
11001011101100000010110
106100011111100000011001
10111110101100000011010
000101111101G0000011110
10110110110100000100011
00011111101100000100111
11111001010100000101001
01101010101100000101011
11011110100100000101100
10111010001100000110101
11001111001100000111001
11010010011100000111010
01011100110100000111011
11101000111100000111100
01101011110100001001100
11100101011100001001101
11111000001100001001110
101110110101060001010010
00001111011100001010101
01111010011100001011001
01100111001100001011010
01011101101100001011100
01101111010100001100011
01010101110100001100101
00111101100100001101010
10001001101100001101101
10010100111100001101110
11010111100100001110010
01100011101100001110102
00001011111100001111010
00110001011100001111100
11011101001100010000101
10110101011100010001010
11010001110100010010011
11101011010100010010101
11110110000100010010110
10001011011100010100011
00111111010100010100100
10110001111100010100101
10161100101100010100110
11000100111100010101001
11011001101100010101010
01101101100100010101101
00101110111100010110001
10111101000100010110011
10000111100100010110101
10011010110100010110110
11110010100100010111001
11010101010100010111100
00011001111100011000110

640E37
540F6B
340DD3
4COFCS
2C0D7D
3COBES
620B6D
720DF8
4A0A9F
6A0D56
1A097B
560C5D
4E0CF3
2EOE4B
6E0B3A
1EOF17
190BD6
590EA7
390C1F
250ADD
550EFO
4DOESE
2DOCE6
1DODBA
630AF6
530BAA
2B809BC
580091
3B0F29
2709EB
570DC6
2FOFDO
1FOE8C
508CBB
288EAD
648B8B
548AD7
34886F
628ED1
128AFC
528F8D
328035
4ABF23
2A8D9B
5A89B6
468F74
66888D
5689L1
368B59
4E894F
1E8AAB
318F98

01110001101100011001001
11011000110100011001101
00110010110100011010101
01000111110100011011001
01011010100100011011010
01010010111100011100011

01110101001100011100110

00011101011100011101001
10101001010160011101110
11010000101100011110100
01011110000100011110101
00101011000100011111001
11101110110100100001001
11110011100100100001010
01111101001100100001011
10010111001100100010011
11011000101100100011001
11000101111100100011010
11110111000100100100101
11101010010100100100110
10011111010100100101010
101001011101001060101100
00101011011100100101101
01110101010100100110010
01001111110100100110100
11000001011100100110101
11011100001100100110110
01111000110100101000011
01011111600100101000110
10000011011100101001110
01001110101100101010011
£1101001011100101010110
00011100011100101611010
00110011110100101100110
00011000111100101110101
10111011001100110000110
11601110001100110001010
00011110101100110010100
00000011111100110010111
11100101000100110011001
11111000010100110011010
10011000011100110101100
01001000111100110110010
01110010011100110110100
01000101011100111000011
00010111101100111001010
01110011000100111010011
00111100100100111011001
00100001110100111011010
00011011010100111011100
00101001101100111100011
01000001111100111101100

498DSE
598818
558B4C
4DSBE?2
2DB95A
638F4A
338CAE
4B8EBS8
3B8A95
178D08
57887A
4F88D4
484877
2849CF
684CBE
644CES
4C4D1B
2C4FA3
5248EF
324A57
2AR4AF9
1A4BA5
SA4EDA
264AAE
164BF2
564E83
364C38
614B1E
3148FA
394EC1
654D72
354E96
2D4E38
334BCC
574r18
30CCDD
28CC73
14CD78
74CFCO
4CC8A7
2CCALF
1ACE19
26CF12
16CE4AE
61CEAZ
29CDES8
65C8CE
4DC93C
2DCB84
1DCADS
63CD94
1BCF82
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NORMAL /INVERTED DCS CODES

Normal Invert Normal Invert Normal Invert
023 047 223 134 445 043
025 244 225 122 446 255
026 464 226 411 452 053
031 627 243 351 454 266
032 051 244 025 455 332
036 172 245 072 462 252
043 445 246 523 464 026
047 023 251 165 465 331
051 032 252 462 466 662
053 452 255 446 503 162
054 413 261 732 506 073
065 271 263 205 516 432
071 306 265 156 523 246
072 245 266 454 526 325
073 506 271 065 532 343
074 174 274 145 546 132
114 712 306 071 565 703
115 152 311 664 606 631
il6 754 315 423 612 346
122 225 325 526 624 632
125 365 331 465 627 031
131 364 332 455 631 606
132 546 343 532 632 624
134 223 346 612 654 743
143 412 351 243 662 466
145 274 356 212 664 311
152 115 364 131 703 565
155 731 365 125 712 114
156 265 371 734 723 431
162 503 411 226 731 155
165 251 412 143 732 261
172 036 413 054 734 371
174 074 423 315 743 654
205 263 431 723 754 116
212 356 432 516
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PRODUCT QUALITY CUSTOMER FEEDBACK FORM

Please fi1l out and return this form after you have had a chance to install

and operate your Zetron device.

Product:

How Tong did it take to install?

Today’s Date:

How long did it take to program?

Did you have to call Zetron for technical assistance? y n

If yes, why?

Which brand radio/repeater is it interfaced to?

How many products of this type do you purchase in a year?

Reason for choosing Zetron:

RATING OF PRODUCT Excellent Good Average Below Avg. Poor
Ease of Install 1 2 3 4 5
Ease of Programming 1 2 3 4 5
Number of Features 1 2 3 4 5
Reliability of Operation 1 2 3 4 5
Price for Performance i 2 3 4 5
Met your Expectations 1 2 3 4 5
Confidence in Product 1 2 3 4 5
Call-In Technical Support 1 2 3 4 5
Suggestions (use second sheet if necessary):
New Product Ideas:
How many Zetron products have you purchased: 1 2-5 6-10 10-20 20-more
OPTIONAL
FAX TO: (206) 820-7031 .
Name/Title:
MAIL TO: B&I Marketing
Company:
Zetron, Inc. Address -
12034 134th Court N.E. .
City:
P.0. Box 97004 State/Zip:
Redmond, WA 98073-9704 Phone/FAX:
Thank you for your help.
005-0909C
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PRODUCT MANUAL CUSTOMER FEEDBACK FORM

Please provide us with suggestions on how we can improve this manual. Your

cpinions are important to us.

Product: Manual No.: #025-
RATING OF MANUAL Excellent = Good Average Below Avg. Poor
Understandability 1 2 3 4 5
Teachnical Completeness 1 2 3 4 5
Explanation of Operation 1 2 3 4 5
Installation Instructions 1 2 3 4 5
Programming Instructions 1 2 3 4 5
Schematics/Diagrams i 2 3 4 5
Overall Ease of Use 1 2 3 4 5
As a Quick-Reference Tool 1 2 3 4 5
Suggestions (use second sheet if necessary):
Specific Edits/Changes (include page no.):
FAX TO: (206) 820-7031 OFTIONAL
MAIL TO: B&I Marketing Name/Title:

Zetron, Inc. Company:

12034 134th Court N.E. | ddress:

P.0. Box 97004 Crtys—

Redmond, WA 98073-9704 | -rate/Zip:

Phone/FAX:
Thank you for your help.
005-0909C
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CHANGE INFORMATION

At Zetron, we continually strive to improve our
products by updating hardware components and
software as soon as they are developed and tested.

Due to printing and shipping requirements, this
manual may include information about the [atest
changes on the following pages.



