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QUICK! --- GET ME ON THE AIR!

If this is your first Mode] 38-MAX 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 38-MAX, it must be installed. Follow
the installation procedures in Section 5. Installation should be
accomplished by a qualified radio service technician. Get your transceiver
(on the repeater frequency with a touch-tone keypad) ready to enable some
tones.

ACCESS THE PROGRAM MODE

To access the program mode, key up and press ."12038#". A chirp should be
heard coming back from the repeater (the chirp, or 5 beeps, is the "go-
ahead" prompt tone). If the program mode is not accessed, check the DTMF ~
LED on the front panel to see if it Tights with every key pressed.

PROGRAM MODE PROMPT TONES

During programming, the Model 38-MAX will issue prompt tones to indicate
how it’s doing. A "warble" or "dee-doo dee-doo dee-doo" tone indicates an
invalid command, or error condition exists. A "chirp" or "bip bip bip bip
bip" indicates proper completion of a command, and ready for the next
command. A "bip bip" indicates ready for more digits or a value. When
exiting the program mode a "ringing" sound will be sent to verify exijt from
the program mode. If a key is not pressed within 90 seconds, the Model 38-
MAX will exit automatically.

PROGRAMMING EXAMPLES:

1. Access the program mode by pressing 12038# (5-beep heard).
2. Enable users

- 67.0 Hz (user 1), Press 110# 1# 1# (5-beep heard)

- 123.0 Hz (user 19), Press 110# 19# 1# (5-beep heard)

- 250.3 Hz (user 49), Press 110# 49# 1# (5-beep heard)

- 023 DCS  (user 51), Press 110# 51# 1# (5-beep heard)

- 432 DCS (user 120), Press 110# 120# 1# (5-beep heard)
3. Exit the program mode by pressing 99# (ringing heard).

4. Test the repeater.

% k Kk k k * % % k% % %k % % % NOTE ok k k Kk Kk x k k k k k * k %k X

The programming codes for the Model 38-MAX are different than for the Model
38. Please consult Section 4.
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1. INTRODUCTION

Madel. 38-MAX Regeater Panel

e DTHE . Oncde . Tuwmt Ceve

The Zetron Model 38-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
includes 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 DCS codes.

.SYSTEM CONFIGURATION COMPARED TO CONVENTIONAL REPEATER TONE PANEL

I

] L] a ‘o o a L3 o L a o -]

System 1 2 3 4 5 6 7 8 9 c-wooo- 160
Card
L———— Tone Card slots, 1 to 160 _ !

A conventional community repeater tane panel usually is made up of two
companents, 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 38-MAX System Functions

The Model 38-MAX can be conceptualized by comparing its software features
to the conventional "system and tone" plug-in cards. The Model 38-MAX
incorporates "system programming" to control the features listed 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 encode
RS-232 baud rate
Program mode access code
Remote PTT input '
DCS encode/decode polarity : "Disable"

___I W wowomomowomom L_

"System Card"

Model 38-MAX User Functions

The Model 38-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 plugged 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 1imit timer

Courtesy beep, DTMF ID on/off

DTMF commands on/off

Airtime accumulator, Prepay mode "Active"

-1 Aux relay (option)

mm mwomomowowomom l

"User Card"

1-2



SECTION 1 - INTRODUCTION

FEATURES

* Decoding for 50 CTCSS tones and 110 DCS codes
* Remote control RS-232 or DTMF programming
* 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

* DTMF paging when siﬁe_alarm triggered

* Site alarm active confirmation tone

* Accounting PC software available

1-3



2. SPECIFICATIONS

Decoder specifications ......c.ciiiiiiiiiiii ittt i, 2-1
Encoder specifications ......coveiiiiiiiiiiiiiiiiii it 2-1
Tone encoder specifications ......c..oiviiiiiiiniiinennenneennnn. 2-1

General specifications ......couiiiiiriiiiii it i i i, 2-2



2. SPECIFICATIONS

DECODER SPECIFICATIONS

Frequency Range
Number of Tones
Tone Sensitivity
Tone Bandwidth
No. Digital Codes

Decode Release

Input Impedance

67 to 254.1 Hz

50

3 dB SINAD or better with Tonelock circuitry

1%

110 (Can be any octal DCS codes from 000 to 777)

Detects reverse burst, DCS "turn-off" code, and loss

of carrier

50 kQ AC coupled (For connection to unsquelched
discriminator audio)

ENCODER SPECIFICATIONS

Frequency range
Digital codes
Freq. Accuracy
Freq. Stability
Output Amplitude
Output Mode

Output Distortion

Impedance

67.0 to 254.1 Hz

Any octal number 000 fo 777

0.1 Hz

Crystal controlied

0.0 to 3.0 or 0.0 to 0.3 V selectable

Flat for direct FM or de-emphasized for phase
modulated transmitters

Less than 1%
Less than 1 kQ AC coupled

TONE ENCODER SPECIFICATIONS

Morse ID Freq.
Beep Frequency

DTMF Encoder

1,200 Hz; adjustable +800 Hz
1,000 Hz; adjustable 400 to 4,000 Hz
Standard DTMF tones

2-1



SECTION 2 - SPECIFICATIONS

GENERAL SPECIFICATIONS

Connections

Connector Type
Transmit

Adjustments

Alarm Input
Indicators
Local Prog. Port

Serial Data Port

Rear Switches

Current Consumption
Oper. Voltage Range
Repeat Audio
Rack-Mount Size
Weight

Operating Temp.

2-2

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

Detachable screw terminal

SPDT relay

Four adjustments from rear panel: Input Level; CTCSS

Encode Level; Qutput Level; Sq threshold

Contact closure to ground

Power; Carrier; Decode; Transmit; DTMF; Aux
Front-panel jacks for Tocal 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/Tow); Audio Input (flat/de-
emphasized); CTCSS Output Level (high/low); CTCSS
Output (flat/de-emphasized); Audio Output Level
(high/Tow); COR (internal/external); COR Polarity
(positive/negative)

100 mA at 13.6 VDC

11.0 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



3. OPERATION
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3. OPERATION

CTCSS TONES AND DIGITAL CODES

The Model 38-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
g 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
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 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
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

3-1



SECTION 3 - OPERATION

USER VALIDATION

The Model 38-MAX is always watching the receiver audio for the presence of
a valid user. Al1 50 CTCSS tones can be enabled or disabled. A1l 110 of
the DCS codes can be enabled or disabled. For information on enabling or
disabling a user, refer to 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 area.

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 38-MAX can be programmed to repeat based on just carrier,
sometimes called "carrier controlled repeat" or "open repeater". In this
mode the Model 38-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, airtime 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
38-MAX will take some actions. The possibilities are described below.

Prepaid Customer Low-Airtime Warning

The owner of the Model 38-MAX can allow a customer to purchase a block of
airtime in advance (see Section 4, User Commands). These prepaid blocks
decrease as the customer uses the repeater. When the remaining airtime
falls below 2 hours, a Tow-airtime warning chirp will be heard when the
user unkeys. The chirp sounds 1ike 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 still hear warning
chirps upon unkeying.

Morse Code Station Identification

When an enabled user unkeys, the Model 38-MAX looks to see how Tong 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 call is sent at 30%
deviation (which meets FCC Part 90 rules) so that voice communication can
still 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 38-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 aijrtime 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 Section 4). '

Last User Identification via DTMF

If it is not time to send the Morse ID or if the ID is blank, the Model 38-
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. A11 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 38-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 Section 4, Diagnostic and Setup Commands.

Privacy Mode :

Finally at this time, the Model 38-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 adjustable from 0.0 to
9.9 seconds. When a mobile unkeys, the Model 38-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 38-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 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 Section 4). 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 38-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 "x"
for longer than 1 second. When the digit is released, the Model 38-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
(programmable; 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 9990 seconds) if
the user has recently exceeded the maximum allowable conversation time
Timit (from 1 to 99 minutes).

A Tong-winded talker who is approaching the end of the conversation time
Timit hears warning tones (sounding 1ike "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 programmable on/off for each tone, and all users have
their own penalty timers in case there are multiple hogs on the system. The
system manager may forgive all hogs by performing a "long DTMF reset"
(holding any digit for Tonger than 15 seconds), which re-enables penalized
users.

3-5



SECTION 3 - OPERATION

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 signal 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 "#"
(Tonger 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 "eedd11-eedd11-eedd11" queuing tone will indicate cross-encoding
is active.

6. 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 38-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 listen
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 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-eeddll-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 frequency 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 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 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 Section 4, System Commands.
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INTRODUCTION

The Model 38-MAX can be programmed from a variety of sources:

1.

CRT/display terminal with an RS-232 serial port directly connected to
the Model 38-MAX.

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 38-MAX.

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 38-MAX.

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

A Zetron Model 8B connected to a base station or mobile for over-the-
air programming.

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 DTMF programming and programming log sheets are found
in Section 7.
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RS-232

RS-232 PROGRAMMING

Introduction

The easiest method of communicating with the Model 38-MAX for setup, test,
monitoring, and installation of users, is through the use of the RS-232
port. 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 38-MAX is in normal
operation (except during setup). 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 38-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 line is available at
the repeater site, modems may be used to remotely program the Model 38-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 38-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-I1/0
connector on the Model 38-MAX (Tabeled RS-232 Interface on the front
panel). For the pin connections, see Section 5, 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 38-
MAX defaults to 1200 baud.

If you have problems with the connection and see a few nonsense characters
on the screen, the Model 38-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 38-MAX may be programmed (or monitored) over a telephone 1ine
without disrupting Model 38-MAX function. This can be quite valuable when
a phone line is available at the site. To connect the Model 38-MAX to a
phone line, an auto-answer modem needs to be installed between the phone
Tine and the Model 38-MAX RS-232 port. Multiple Model 38-MAXs or other
units programmable via RS-232 may be programmed over a single telephone
Tine with the use of an RS-232 port selector (see Figure 4-1).

OFFICE

v

modem |< phone=1ine

COMPUTER or CRT
with RS-232 port

REPEATER SITE

RS-232 Poft selector

\4

J===phone=1ine—=>| modem

Zetron Model 38-MAX

Zetron Model 38-MAX

Other Zetron products

Figure 4-1. Remote Programming over a Phone Line

For connection details, see Section 5.
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XON/XOFF Protocol

The Model 38-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 38-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 38-MAX either over the phone Tine 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 sTows 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 task is the lowest priority for the Model 38-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 38-MAX and provide for much faster programming when
using baud rates above 300. Be sure to re-enable the Model 38-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 38-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
Jjust added.
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RS-232 PROGRAMMING MENUS AND SCREENS

Main Menu

Enter password --> _

Zetron Model 38-MAX Repeater Panel
Copyright 1986-1994, Version 1.1

System

Users

Setup

. Monitor

. Realtime display
Exit

Sign on msg
Standby :
Operate

WDO~NDWOPDWN -

Enter a Number:

User Menu

----- User -----
1. View/Edit

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

5. List all users

Enter a Number: _

During Tist 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 0 for the menu.

Items to program (user 16 110.9 27 shown) are:

1 User enable = Off

2 DCS decode = 0 110.9 2Z
3 Encode = 16 110.9 2Z
4 Txhold time = 20

5 CTCSS tail = Off

6 Morse Id =

7 Reserve mode= Off

8 Privacy mode= 0ff

8 Que beep = Off
10 Last user ID= Off
11 DTMF cmds = Off
12 Hog 1imit =10
13 Prepay mode = Off
14 Airtime = 000:00:00
15 DCS airtime = Off
16 Aux relay = Off

Enter a Number: _

Prompt for each user? (Y/N): Yes

13 100.0 1Z Privacy mode= On
14 103.5 1A Privacy mode= Off
15 107.2 1B Privacy mode= Off - change (Y/N):
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W~ O & WM

. COR user#

1st Tx hold

. AntiKerchunk

Tail bips
Beep freg
Beep type
Timeout time

. Timeout ID

ID interval

. ID frequency
. ID speed

. ID periodic
. ID sys user#
. Hog idle

. Hog penalty
. Hog minimum
. Hog max imum
. Min airtime
. Remote PTT

Enter a Number: _

--~- System Programming ---

0
20

0
Off
1000

100
off
0 None

L L L O (T O I TR TR T 1
—
ro
jo)
o

Enter ? to repeat this menu

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Alarm DTMF
Alarm tone
Alarm pwr up
Password
Access user#
Access alarm
Access delay
Mic txhold
Remote type
Baud rate
Serial tone#
DCStx invert
DCSrx invert
DCS bit errs
CTCSS delay
CTCSS hold
STow CTCSS
Interdigit

L L L | (| [ (T (T T I R TR (O 1

Setup Menu

----- Setup ---- Enter ? to repeat this menu

1. Audio output 7. Audio tone
2. CTCSS output 8. DTMF encode
3. Audio input 9. DTMF decode
4. CTCSS user 10. QUIET!

5. CTCSS freq 11. System test
6. DCS encode 12. Setup memory

Enter a Number:
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Realtime Display Screen

ANST terminal? (Y/N): No

Loading Time left Current Decode Airtime Encode COR  Tx
(%)  (minutes) User# tone/code total tone/code is  is

5% 1.6 13 100.0 003:04:46 d 023 On  On

ANST terminal? (Y/N): Yes

ZETRON Model 38-MAX Repeater Panel
32% 009:14:56  100.0 i d 074 Hi Hi
Loading Airtime Encoding Decoding Transmit Carrier
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List A1l Users Screen

User Rx  Tx OSPRLQDAXC H TxH Id Airtime
1 67.0 1 X-X----XX- 0 30 WKRP-995 001:56:12
2 B89.4 2 --X----XX- 0 30 KNCD-335 002:44:30
3 71.9 3 ---X---XX- 0 30 KDD-2044 001:22:56
4 74.4 4 ——--X---X- 0 20 003:43:48
5 77.0 5 X--X---=X- 0 20 000:20:18
6 79.7 B X----X--X- 0 20 001:09:00
7 82.5 7 -----X--X- 0 20 002:45:54
8 85.4 8 ----- X---- 0 20 000:27:35
9 88.5 9 X----X-X-- 0 20 001:13:43
User Rx  Tx OSPRLQDAXC H TxH Id Airtime
50 254.1 50 X-X--X---- 0 20 000:35:21
51 d 023 565 XX---X---X 0 20 001:22:49
52 d 051 051 XX---X---X 0 25 WNCR-414 001:53:35
53 d 071 071 X--X--X--X 0 35 WNWS295 009:14:56
54 d 182 243 X--X---X-X 0 20 003:39:04
55 d 243 162 X---X----X 0 20 000:56:39
56 d 266 446 X-X--X---X 0 20 000:18:36
57 d 446 266 X----- X--X 0 20 001:23:18
58 d 565 023 X----X---X 0 20 002:05:43
59 d 731 731 X----X---X 0 20 004:41:05
Notes:

User= User number, from 1 to 160

= Receive decode tone number/DCS code
Transmit encode tone number/DCS code

= Enable/disable (On/Off)

Tx tone/code Squelch during repeater tail
Privacy mode

= Reserve mode

Last user ID

Queuing beep (Queue)

DTMF functions enable

= Prepay Airtime mode

Aux Relay

Co-channel/disabled DCS airtime accumulation enable
Hog mode 1imit time

Morse code station ID call sign

] ] ]

OO ono —dx
>x X
]

d

— I <
fl

The Tisting may be aborted by pressing any key.

RS-232
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List A1l Airtime Screen

*

*

* F % % % oF

1

3
13
15
32
36
37
50
51
52
53
83
66
70

* = Enabled

87.

71.
100.
107.
173.
186.
189.
254.1
d 023
d 025
d 026
d 071
d 074
d 122

WD OO WO

Total airtime

Enabled user airtime
Disabled user airtime
Total transmit time
<hit any key>

001:

000

003:
000:
004:
002:
000:
000:
000:
002:
000:
000:
005:
004:

02:
:30:
12:
40:
32:
12:
54.
12:
33:
32:
44
59:
23:
34:

01
02
32
23

01
12
55
21
00
32
44
21
32

Each * represents 7 minutes of airtime

*hkhkkhkkAA

KkhkAhk

khkkkkkhkkhkhrrhhhhkhhkhkirk

Kkkkk
kkhkhkkhhkkhhhhhhkhhhhhhhhhhddbhbdhhhhrt

*hkkAd * k& *
*kkrkkk

*

*kkk

* *kkhkk *X *hkkkhkkKx
khkkkk
kkkkkkkk

k&K

& "
* * kkekdkok ok XAk *k

* khkkhkikhsx *hkrhhhhkkhk *k *

0040:35:32
0028:14:01
0012:21:31

0
0
0
00092:01:41

The 1isting may be

4-10

aborted by pressing any key.




SECTION 4 - PROGRAMMING
DTMF

DTMF PROGRAMMING

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 38-MAX. The Model 8B and 38-MAX
communicate over the repeater radio channel using DTMF tones. The Model 8B
should be set for "LIVE mode". The Model 38-MAX is NOT compatible with the

Model 8B "PROG" mode.

The Model 38-MAX should be set for a DTMF-type remote unit (see the System
Commands subsection).

Programming on the Radio Channel

The Model 38-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 38-MAX has been installed, the most popular
method of programming is via DTMF.

Access to Programming

To program the Model 38-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 38-MAX (1000 to 32000). The default is

12038#.

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

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

F ok ok ok ok ok ok ok ok kK k ko kok ok ok ok ok koK ok ok % ok Rk koK ok ok ok ok ok k%

The Model 38-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. A11 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 all
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 38-MAX will send an error tone over the transmit audio. A
successfully completed command is identified 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; returnbto 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.

A1l programmable values may be verified (via DTMF response) and/or changed.
To verify or change a setting, simply enter the command. The Model 38-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 DTMF to the selected type of remote display
unit (Zetron Model 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.
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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
before entering the next command as all commands are internally buffered;
however, it is a good idea to 1isten 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 38-MAX returns to normal

operation mode.

Care should be taken to ensure all programmable settings are recorded for
future reference. Section 7 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 38-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
Tists 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
List 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# Enable/disable user number "nnn" (1=on, 0=off)
112# nnn# nnn# DCS decode, 000-777

113# uuu# n# Airtime accumulation and decode for disabled

DCS users (on/off)

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

122# uuu# nnnn# CTCSS/DCS encode, O=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)

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
1521# nnn# List minutes:seconds

1522# nnn# List hours:minutes

1523# nnn# List hours

1530# nnn# Clear a user’s airtime

1531# nnn# Add n hours to users airtime, for prepay
3501# List all airtime counts, hold * to stop
3502# 25327# Clear all airtime counts

99+# Exit DTMF program mode
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Table 4-2. Tone-to-User Number Default Conversions

User

Decode

S e =N =NaNalolalaNalalolc ol olal el o lfc ol oW ol o W ol e W e W el ol

02

031
032
036
043
047
051
053
054
065
071
072
073
074
114
115
116
122
125
131
132
134
143
145
152
155

156

162

User

81
82
83
84
85
86
87
88

108
109

120

Decode

S oo NaNoNoRalolaloNol ol ool ol el ol o le o lal ol ol o lle el el o W o W ol ol o W o W o e =l

251
252

261
263
265
266
271
274
306
311
315
325
33]
332
343
346
351
356
364
365
371
411
412
413
423
431
432

User
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

ISEEs g aRjaNalaNaloNololalelolalololfo N ol el ol e lc B o W N« B o N o N o B e S o N o W o S o W e = W e N = = N o W = 3

523
526

546
565

DTMF
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List of DTMF System Commands

DTMF command System programmable items units lo 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 0 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 99 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
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 0 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# n# 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# STower CTCSS decode " on/off 0 1 0
236# n# Courtesy tone type sounds 1 7 2
270# cc.. Site alarm DTMF digits up to 8 digits

99# Exit DTMF program mode
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DTMF Diagnostic and Setup Commands

DTMF command System setup / diagnostics

300# Repeater disable

302# PTT Off (will key up during commands)

3034 Squelch repeat audio

3044 Unsquelch repeat audio when carrier is active
305# nnnn# Encode CTCSS/DCS 0=off, 1-50=CTCSS, 1000 1777=DCS
306# Encode CTCSS sweep

307# nnnn# 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

361# 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 errors

3674 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 38-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 38-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

unp1ugging a tone card).

Set Digital Coded Squelch Decode

The Model 38-MAX is capable of decoding all 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 38-MAX will automatically set the encode to the same DCS code.

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

R§-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 38-MAX will still
drop the CTCSS/DCS encode just prior to unkey1ng the transmitter,
eliminating squelch tails.

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

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

4-18



SECTION 4 - PROGRAMMING
COMMANDS

CTCSS/DCS Encode '
The Model 38-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 38-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 Tonger 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 enabled) 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.

Courtesy 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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Last User DTMF 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 following three features:

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

The Model 38-MAX regenerates 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 38-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)

2. 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 "#"
(Tonger 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-eedd11-eeddl1" queuing tone will indicate cross-
encoding 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 38-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 "eeddll-eedd11-eedd11" 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 Model 38-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 transmitted 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 Section 3, 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 1imit (from 1 to 25

minutes).

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 1
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 1imit time is programmable 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
DTMF reset" (holding any digit for Tonger than 15 seconds).

The Model 38-MAX includes an automatic, dynamically allocated conversation
time 1imit feature that may be enabled for specific (or all) users. This
Timit varies depending upon the current loading of the repeater. To select
the dynamic Timit timer for a user, set the hog mode conversation time
limit to 1.

To 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 1imits, 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

DTHF

The following Tist-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 nn’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 field to be used
as a memo field. Account numbers or short names may be used to identify

the user group.

DTMF
To program the ID, Took at Table 4-3. Find the digits that correspond to

the call ID letters and Morse code.

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

Table 4-3. Station ID Cross-Reference

Digits Letter Code Digits Letter Code Digits Letter Code
00 0o - ---- 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 Tetter on the 5 key, so its digits
are 15,

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

Figure 4-2. DTMF Keypad with Letters Shown

The only Tetters not represented are Q and Z. Numbers are entered directly.
Remember to insert the "#" key between all characters. To enter a call sign
Tess than 8 characters Tong, 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 -->  43# 13# 19# 264 32# 27# 4# 14 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.

“Jumpers allow the system operator to provide a pair of normally open or
normally closed contacts. With the auxiliary relay option installed, the
Model 38-MAX provides a ground on TB1, 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 38-MAX can be programmed to repeat based on just carrier,
sometimes called "carrier controlled repeat" or "open repeater". In this
mode the Model 38-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 38-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 allows the called mobile extra
time to respond to the call before other users can access the repeater (if
busy channel Tlockout or privacy mode is used). The conditions to get
"first 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 hold
time Tong enough for the mobiles to acquire the channel.

Anti-Kerchunker Filter

The first transmission from a user must be Tonger 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 38-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 1-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.

Courtesy Tone Type

Seven selections are avaliable for the courtesy tone sound. These sounds
may be used to distinguish between co-channel repeaters or area selection.
The sounds are:

1. Bip (at the selected courtesy tone frequency)
2. Three-tone (500, 750, 1000)

3. Three-tone (500, 1000, 2000)

4. Three-tone (fast 500, 1000,_2000)

5. Eedd11-eedd]l (480, 620, 480, 620)

6. Morse code K (at the courtesy tone frequency)
7. Morse code R (at the courtesy tone frequency)

Stuck 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
¥1a DTMF every 15 seconds while the fault exists. This is referred to as
imeout 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 t1meout time, the Model 38-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 transm1tt1ng) 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 38-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 normal
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 38-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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