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WARRANTY STATEMENT 

Zetron's warranty is published in the current Zetron United States Price 
Book. 

FEDERAL COMMUNICATIONS COMMISSION (FCC) REGULATIONS 

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

1. This device may not cause harmful interference. 

2. This device must accept any interference received, including 
interference that may cause undesired operation. 

Repair work on this device must be done by Zetron, Inc. or a Zetron 
authorized repair station. 

COPYRIGHT NOTICE 

The software in this product is copyrighted by and remains the property of 
Zetron, Inc. Reproduction, duplication, or disclosure is not permitted. No 
part of this document may be copied or reproduced in any form without the 
prior written consent of Zetron, Inc. 

TRADEMARKS 

EFJ is. a trademark of E. F • Johnson Company. 

GE is a trademark of General Electric, Inc. 

IBM is a trademark of International Business Machines. 

LTR is a registered trademark of E.F. Johnson Company. 

Multibase is a trademark of Zetron, Inc. 

Regency is a trademark of RELM, Inc. 

Touch-Tone is a registered trademark of AT&T. 

Uniden is a registered trademark of Uniden America. 

Zetron is a registered trademark of Zetron, Inc. 

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



INSTALLATION WARNING 

This equipment generates, uses, and can radiate radio frequency energy; and 
if not installed and used in accordance with the instruction manual, may 
cause interference to radio communications. 

Installation of this equipment should be accomplished by personnel with 
experience in radio trunking systems. Specialized knowledge in telephone 
systems is also important to ensure a smooth interface when connecting with 
the Telco network. 
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1. SYSTEM OVERVIEW 

NEW GENERATION 

The Zetron Model 42 Dispatch Trunking Logic is an LTR radio channel 
controller. The design of this unit advances the state of LTR equipment and 
eliminates many of the quirks of traditional control. 

Great importance was placed upon compatibility with every brand of mobile 
and portable radio, and with the existing trunking system infrastructure 
pioneered by E.F. Johnson and Uniden. You do not have to replace all of 
your fixed equipment to use Zetron; simply add on as your system expands. 
In addition, the Model 42 is fully compatible with the Model 49 Trunking 
Repeater Manager. 

The Model 42 provides a complete LTR logic unit without interconnect 
capabilities for building an economical multichannel dispatch trunking 
system. The Model 42 can coexist with Model 49s for interconnect 
capabilities and is a repeater manager in its own right. 

The Model 42 can be connected to an external modem for remote operation and 
retrieval of billing data from a central office. 

CAPACITIES 

Zetron complies with the standard E.F. Johnson LTR trunking protocol that 
supports: 

* 1 to 20 RF channels per system 
* 250 user IDs per channel (5000 per system) 

Air time accumulation for Model 42 home-channel users includes: 

* 500 accumulators (prime and non-prime time per user ID) to count 0 to 
16;777,216 (194 days) 

* 500 hit counters (prime and non-prime time per user ID) to count 0 to 
65,536 

1-1 



SECTION 1 - SYSTEM OVERVIEW 

Hourly repeater loading and "all repeater busy" statistical data is 
available for: 

* Previous 24-hour period 
* Today's data from midnight to current time 

Real-time site monitoring of repeater activity is provided. 

MULTIPLE CAPABILITIES 

The Model 42 installs in a radio repeater rack and fully manages the 
operation of one channel of a trunked radio system. A Model 42 can turn any 
DPL capable repeater into a fully functional LTR channel. One Model 42 
controls one repeater channel. 

A Model 42 controller performs the functions of many equipment units: Logic 
Unit, Validator, Air Time Accumulator, and Site Monitor (see Figure 1-1). 

Logic Unit 

Zetron 
Model 42 

Controller 
Equals 

= 

IL09iC Unit 

Ivalidator 

I Accumul at or 

ISite Monitor 

Figure 1-1. Hodel 42 Capabilities 

As a logic unit, the Model 42 decodes and encodes the trunking data from 
and to mobiles or portables, routes RX to TX repeat audio, limits mobile 
conversation lengths, and allocates radio channel access on a multichannel 
trunking system. 

In a multichannel LTR trunked radio system, Model 42s can be mixed with 
traditional E.F. Johnson Logic units. The Model 42 is compatible with the 
trunking repeater buses from E.F. Johnson and Uniden. The Model 42 is fully 
bus compatible with the Model 49 Trunking Repeater Manager. 

Validator 
The built-in validator permits or prevents access from mobile users with 
designated dispatch and interconnect IDs. User IDs can be validated or 
invalidated without site visits, using a PC compatible office computer. The 
Model 42 can even serve as an EFJ or Uniden compatible validator for 
Johnson Logic or Uniden Logic on the same repeater bus. 
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SECTION 1 - SYSTEM OVERVIEW 

A Zetron proprietary feature provides automatic validation based upon the 
time of the day. Two time-of-day periods can be specified as prime time. 
Individual user IDs can be marked as Deferred and have access to the system 
only during non-prime time. This allows you to provide after hours service 
which increases system loading without sacrificing system availability 
during peak periods. Note: The Model 42 considers Saturday and Sunday as 
non-prime time. 

Air Time Accumulator 
Totals of air time used on a per user 10 basis are accumulated within each 
Model 42 for its home channel users. This standard feature tracks usage in 
seconds per 10 for two time-of-day periods; prime time and non-prime time. 
It even keeps track of all attempts at system access by invalid user IDs 
for that home channel. 

With a prime time premium billing rate in your invoicing system, you can 
encourage off hours business and smooth out peak usage. The air time 
accumulator is equipped with a huge memory that keeps track of 194 ~ of 
air time used per 10. 

Regardless of which channel· is used by a particular mobile user 10, its 
home channel Model 42 accumulates its air time usage total. You retrieve 
the air time totals from the site with your PC office computer via 
telephone modem. 

The air time for dispatch IDs is kept accurate to the nearest second since 
LTR dispatches are short fragments of conversations. 

Site Monitor 
The site monitor feature displays, on your computer screen, the activity 
for every repeater channel at the radio site. Activity is shown for all 
repeater logic units (Johnson, Uniden, and Zetron) connected to the repeater 
bus. You use Multibase to access your Model 42 at the remote site. 

As mobiles key and release their PTT, the display is updated automatically. 
Depending upon the modem data rate, there is approximately a 2- to 4-second 
delay from site activity to display chan~es. 

The screen shows each repeater number, the mobile (home/ID) using that 
channel, the type of mobile call (dispatch or interconnect), and how long 
that conversation has been in progress. If the mobile has been invalidated 
in the database, a home=21 will appear on the screen. If the repeater is 
busied up to send the Station 10 or because of a cross-busy condition, a 
253 will appear in the 10 field. 

Modem Use 
An external modem with its own end-to-end telephone line may be attached to 
the Model 42 front panel RS-232 port. Configuration switches on the Model 
42 select the preferred modem data rate of 300, 1200, or 2400 bps. 
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SECTION 1 - SYSTEM OVERVIEW 

SYSTEM MANAGEMENT BY COMPUTER 

Programming of the Model 42's mobile user database is performed with a PC 
compatible office computer running Zetron's Multibase software system. This 
software keeps track of Model 42s or Model 49s on multiple channels at 
multiple sites. The settings are programmed "off-line" on computer disk and 
loaded into the Model 42s and Model 49s with a telephone call via the 
computer's modem. 

In like manner, billing data and repeater loading information are retrieved 
from the channel controllers for processing in the office computer. Since 
the modem links are used only during actual data transfers, not during 
clerical "thinking" time, telephone charges are kept to a minimum. 

Repeater loading histograms and a real-time site monitor display are also 
standard features of the Model 42. You can even use Zetron's ZEBRA billing 
software to process the usage data from your Model 42s and Model 49s and 
print customer invoices. ZEBRA is a full accounts receivable program and 
i'ntegrates with ACCPAC Plus accounting modules from Computer Associates. 

Special Note: Only one telephone call to the site is required to retrieve 
data from all of your Zetron Model 42s and Model 49s. Zetron's proprietary 
subscriber bus allows one Model 42 or Model 49 to access all the others at 
the radio site. 

When the Model 42 is connected to the office computer, it may be used to 
retrieve call detail data from connected Model 49s. The Model 49s can be 
configured through the Model 42 and Multibase. 

MODEL 42 SPECIFICATIONS 

Physical 

Height 

Width 

Depth 

Weight 

Mounts 

Power Supply 

DC Input 

DC Power 

1-4 

1.75 in. 

19 in. 

4.8 in. 

2.60 lb (US) 

The front panel is configured for standard 19-inch 
rack mounting, with holes vertically separated by 
1.25 in. (1 "rack space"). 

+10 Vdc to +16 Vdc 

8.7 Wdc @ 16 Vdc input when PTT active 



Env;ronmental 

Temperature Range 

Humidity 

Telephone Interface 

SECTION 1 - SYSTEM OVERVIEW 

+32 to +140 degrees Fahrenheit (0 to +70 degrees 
Celsius) 

Optional heater for cold environment operation down 
to -22 degrees Fahrenheit (-30 degrees Celsius) 

5% to 90% relative humidity, non-condensing 

There is no telco support for this product. 

Rad;o Interface 

Connector 

Connections 

Rx Audio Input 

Rx Audio Impedance 

Tx Audio Output 

Tx Audio Impedance 

SubOut Level 

SubOut Impedance 

PTT Outputs 

Control 1 

Sense 1 

IS-pin Weidmueller card-edge connector 

AC/DC Power Input, PTT Output (optional Relay 
NO/COM/NC or Transistor open collector), Control 
Line Output, Sense Input, COR (Carrier Operated 
Relay) Output, Tx Audio, SubOut (Tx Data), Disc In 
(Rx Audio). 

100 mVpp to 10 Vpp in two selectable ranges. 

lin = 4.7 KO minimum 

o to 8 Vpp in two selectable rlnges. 

lout = 1.2 KO maximum 

20 mVpp to 2 Vpp in two selectable ranges. 

lout = 1 KO or 90 0, Dependant upon level range 
selected. AC or DC coupled, jumper selectable. 

Selectable Outputs 
Relay Type: 

Normally Open (NO) Closes for PTT 
Common (COM) Strapped in Cable 
Normally Closed (NC) Opens for PTT 

Transistor Type : Open Collector Output 

Cross-Busy Output 
Relay Type: 
Normally Open 
Conunon 
Normally Closed 

(NO) Closes for PTT 
(COM) Strapped in Cable 
(NC) Opens for PTT 

Cross-Busy Input 
o to 5 Vdc Input Level range 
Active Low (Less than 0.6 Vdc) 
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2. SYSTEM OPERATION 

DISPATCH OPERATION (Mobile to Mobile Calling) 

The Model 42 is more than just a traditional trunking logic unit. It 
performs the following major functions: 

* Controls 2 to 20 channel repeater trunking or 1 channel stand-alone 
sites 

* Accumulates air time for two time-of-day periods (prime and non-prime 
time) for its home users 

* Validates mobile access to prohibit invalid mobile users 
* Monitors mobile activity in real time on each repeater 
* Stores repeater loading data for current and previous day's system 

usage 
* Stores the amount of time that all repeaters are busy to help you 

evaluate system usage 

When a mobile user wants to call a group of users, he/she presses the 
microphone push-to-talk button on his/her mobile radio. The radio tunes to 
a free channel and transponds data packets with the repeater logic unit 
that then becomes busy with the calling mobile. 

Using the repeater data bus, the repeater tells all other repeaters which 
user group (home channel + 10) is being called. If the calling mobile is 
not on its home channel, then the members of the called group are still 
tuned to their home channel repeater. To get the group together on the 
calling repeater, the home repeater sends "Go To" data packets to cause the 
called radios to tune to the calling repeater frequency. 

As long as the calling mobile remains keyed, the logic unit sends data 
packets to keep the group together, and the calling mobile can talk to the 
group. As soon as the calling mobile releases his/her microphone button, 
the logic unit sends the group "home" with a "turn-off" code and releases 
the repeater for another one-way "conversation". 

This "transmission trunking" is very efficient in the use of air time. Less 
than 300 milliseconds is required to get a dispatch message going, and less 
than 200 milliseconds to release the channel each time. 

DISPATCH AIR TIME 

Each Model 42 is equipped to total the air time used and number of accesses 
for two time-of-day periods by each of the 250 IDs on that repeater home 
channel. By monitoring the repeater bus, the Model 42 records usage by its 
home channel users, even when the users are trunked to other channels. 

This capability makes it easy for you to add air time billing to your 
system by replacing one of your existing logic units with a Zetron one, and 
keeping your users "homed" to the Model 42. You can then move your old 
logic to new channels that have no home users, but can be used for 
trunking. 
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SECTION 2 - SYSTEM OPERATION 

Air time accumulation is kept to the nearest second, so customers are 
accurately billed for their short dispatch conversations. When you import 
the air time values into your billing system, you can convert these totals 
into minutes if necessary. Multibase retrieves the air time totals into 
your office computer for import into your billing system. 

STATION ID OPERATION 

The built-in tone generator plus software on the main board provides 
station identification using International Morse Code CW ID. When enabled 
through Multibase programming in the Repeater Configuration database, 
transmissions occur automatically at programmable intervals. If you already 
have a channel transmitting station IDs, you simply disable the Model 42 
through programming. 

During station identification, the Model 42 sends subaudible LTR data 
packets with an 10=253, thereby marking the channel busy so that mobiles 
will trunk off to a free channel (unlike some systems where mobiles end up 
camping on until identification finishes). Also, if the 10 timer comes due 
while the channel is busy, the Model 42 waits for the channel to go idle 
before commencing station identification. 

TRAFFIC MONITOR 

The traffic monitor feature of the Model 42 displays, on your computer 
screen, the activity for each repeater channel at the selected site. 
Activity is shown for ill repeater logic units connected to the repeater 
bus (Johnson, Uniden, and Zetron). You use Multibase to connect to your 
Model 42 at the remote site through the front panel RS-232 connector and 
external modem. (For further explanation, see the Model 49 Multibase 
Operation Manual, Part No. 025-9173. The Multibase manual applies to Model 
42s also.) 
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SECTION 2 - SYSTEM OPERATION 

EQUIPMENT CONNECTIONS 

The block diagram in Figure 2-1 shows the architecture of a typical trunked 
radio system. Note that the radio controllers (Zetron Model 42 and Model 
49) communicate with each other via a repeater bus (which can be shared 
with E.F. Johnson or Uniden logic units) to allocate repeater channel use. 

A second bus, the subscriber bus, is used by Zetron Model 42s and Model 49s 
for database and billing information transmission. With this bus, one phone 
call to any Model 42 can update the database and retrieve billing data for 
all Zetron channels. 

Office 
Equipment 

PC Office 
Computer 

Telephone Switching 
Equipment 

Telco Line 

HModem~ 
Telco 

Network Telco 
or Line 

PABX 
Telco or 
Line Microwave 

Telco Lines 
to More Sites 

Radio Site Equipment 

Zetron t-- Radio 
Model 42 Repeater 

Zetron r--- Radio 
Model 49 Repeater 

Repeater • Bus & More 
Subscriber • Chann 
Bus 

• 
• 

Zetron Radio 
Model 42 Repeater 

Zetron Radio 
Model 49 Repeater 

Figure 2-1. System Block Diagram 

el s 
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SECTION 2 - SYSTEM OPERATION 

REPEATER CONNECTIONS 

Each radio channel consists of a channel controller and a radio repeater. 
Figure 2-2 illustrates the typical connections between the controller and 
the repeater: discriminator audio, transmit audio/data, PTT, and 
power/ground. 

Antenna 
TX Audio 

Zetron TX Data -
Model 42 Radio 
Controller PTT Repeater 

Discrim. 
~ 

Power 
~ 

Ground 

Figure 2-2. Hodel 42 to Repeater Connections 
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SECTION 2 - SYSTEM OPERATION 

REMOTE PROGRAMMING 

Many operational settings for the mobile users are programmable on a per 
user basis. These settings are stored in non-volatile memory in the 
Model 42 which is kept intact even during power failures. Programming of 
these settings is performed with Zetron's Multibase software on an IBM 
compatible personal computer and loaded into the Model 42 either to the 
site by telephone modem or locally in the shop via an RS-232 port, as 
indicated in Figure 2-3. 

You can handle multiple Model 42s at multiple sites with one Multibase 
software system. Programming settings and retrieving billing data is 
performed right from your office. With Zetron's automatic cloning, one 
telephone call to any Model 42 at the site automatically loads all of the 
Zetron units without extra telephone calls. 

Multibase is easy for clerical personnel to learn and use. Arrow keys 
permit navigation on the screen to select menu items and to fill in forms. 
Help screens give specific instructions, examples, and hints for each 
operation. Refer to the Model 49 Multibase Operation Manual (Part No. 025-
9173) or to the Model 49 Multibase, Version 6.1 or Above Operation Manual 
(Part No. 025-9297) for more information. 

Office 
Equipment 

Multibase™ 
on 

Office PC 
Modem 

Radio Shop 
Equipment 

Radio Site 
Equipment 

Telco Line I J--
l Modem Zetron 

Model 42 

Cabling 
I 

RS- 2321------1 Zetron 
Model 42 

I 

Zetron 
Model 42 

Figure 2-3. Model 42 Local/Remote Programming 
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3. LTRTRUNKING 

L TR PROTOCOL SYSTEM 

TheLTR protocol system decodes and encodes the lTR subaudible data streams 
through the radio repeater from the mobile radios using a proprietary lTR 
processor. This system has analog filtering and data processing to extract 
data packets from noisy radio channels. 

Simple TX and RX data level adjustments on the Model 42's front panel set 
the RF channel deviation levels (950 Hz for 800 MHz, 800 Hz for 900 MHz) 
recommended for the subaudible data. Indicator lamps show transmitted and 
received data packets as well as receive signal quality. Quick· 
communication between the lTR processor and the main Model 42 processor 
keeps lTR data packets flowing smoothly from/to the mobile radios to 
maintain channel efficiency. 

TRUNKING BUSES 

Multichannel repeater channel allocation is performed using the high-speed· 
repeater bus. The Model 42 is configured with jumpers for compatibility 
with the E.F. Johnson HOB or the Uniden RNDl bus (see Figures 3-1 and 3-2). 
Each repeater controller (numbered 1 through 20) has a designated time slot 
on the bus, during which it indicates the currently active user on its 
repeater. The other control units use this information to determine 
ava il abl e free channel s and to send "go to" commands to gather groups of 
mobiles. Since Zetron is compatible with standard buses, you can add Zetron 
Model 42s to your existing lTR trunking systems. 

EF Johnson 
logic 

I 

Zetron 
Model 42 

I R epeater Bus (EFJ) 

Zetron 
Model 42 

--------- -----
Subscrib 
- - --

er Bus (Zetron) II 
II 

Repeater Bus: allocates repeater use to user mobile units J. 
J. 

100-ohm 
R-term Subscriber Bus: carries database and billing information 

Bus Termination: 100-ohm to ground inside Zetron or Johnson 

Figure 3-1. Mode1 42 Trunking Buses (Johnson Compatib1e) 
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SECTION 3 - LTR TRUNKING 

Uniden Zetron Zetron 
Logic Model 42 Model 42 

I I_R epeater Bus (Uniden __ J ) 
-

Subscrib er Bus (Zetron) 
- - -- -

Repeater Bus: allocates repeater use to user mobile units 
Subscriber Bus: carries database and billing information 
Bus Termination: 100-ohm to +5 V inside Zetron or Uniden 

+ 5V 

~IOOD 
+5 

U 

Figure 3-2. Model 42 Trunking Buses (Uniden Compatible) 

V 

1000 

The subscriber bus is used for communicating database and billing 
information from one Model 42 or Model 49 to another. When the office 
computer connects into one Model 42 by modem, it can obtain data from any 
Model 42 or Model 49 via the subscriber bus. 

There is a pair of BNC connectors for each bus on the rear panel of the 
Model 42, making it easy to daisy-chain the cables. These party-line buses 
connect logic units together with 50-ohm coaxial shielded cable. On EFJ 
systems, termination resistors at the ends pull the open-emitter drivers to 
ground through 100-ohm. On Uniden systems, a 100-ohm resistor (installed 
inside one of the logic units) on each bus pulls the open-collector drivers 
to +5 volts. 

Note: For proper operation, ~ bus must have ~ terminating resistor. 

REPEATER BUS OPERATION 

This bus is called the high-speed data bus (HOB) on E.F. Johnson systems 
and the repeater network data link (RNOL) on Uniden systems. The bus is a 
coaxial cable system and has a time slot for each active repeater on the 
system to identify which user (home channel + 10) is using that repeater. 

If the repeater is available (free), then a home channel of 255 and 10 of 
255 appears on the bus. One logic unit is designated the bus master and 
provides the sync pulse necessary for bus operation. Either a Zetron 
Model 42 or other brand of logic unit can operate as the sync master. If 
the sync master fails to generate sync pulses at the appropriate time (at 
least every 35 milliseconds), then the repeater controllers do not trunk, 
but revert to single channel LTR radio repeaters. As soon as sync 
reappears, trunking resumes automatically. 

Figure 3-3 illustrates the repeater bus timing. 
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~ Sync 1L----JILo-H_om_e ...... 1 ~_ID---'----'-I H_om_e ..... I---'-_I_D ..... ____ .J....I H_om_e-J..I ~_I_D-I....-_ 
Repeater #1 

Time Slot 
Repeater #2 

Time Slot 
Voltage .. 

LTime 

22 time slots 
1.44 ms per slot 

Figure 3-3. Repeater Bus Timing 

Validator 
Time Slot 

The sync pulse on the repeater bus notifies all of the logic units when 
time slot #1 begins. Only one logic unit, designated the "sync master" 
generates the sync pulse for each bus cycle. A switch setting in each 
Johnson/Uniden Logic Unit and in each Zetron Model 42 designates whether it 
generates or looks for sync pulses. Only one unit on each repeater bus 
should be configured as the sync master to generate sync. 

Slot #21 is used to convey user ID validation information on systems with a 
separate validator box. Slot #22 is not used. If a user ID has been set as 
invalid, then the active repeater sets a home channel of 21 along with the 
ID being invalidated in its repeater bus time slot. 

The SYNC light on the front of the Model 42 indicates when it is 
generating/receiving sync depending upon whether it is set as a repeater 
bus master/slave. Similar SYNC light on Johnson and RCD light on Uniden 
logic confirm proper repeater bus operation. 

SUBSCRIBER BUS OPERATION 

This bus carries messages among Zetron Model 42s and Model 49s at the site. 
The bus provides access to database and billing data of all Model 42s and 
Model 49s from anyone Model 42. The messages carry database information 
for automatic cloning, air time and detail records for billing data 
retrieval, and repeater loading data for system use analysis. 

The bus is a coaxial cable party-line system where one Model 42 is a 
"subscriber master" and the others slaves. When the master talks to the 
slaves, its front panel POLL light is lit steadily and the slave POLL 
lights flicker quickly. During database cloning, the POLL light flashes 
every second or so until cloning is complete. 

Note: As jumpered in the Model 42, this bus is electrically identical to 
the repeater bus so that cross connecting the buses will cause no damage. 
However, just like the repeater bus, the subscriber bus requires its own 
termination resistor. 
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USER ID VALIDATION 

Many LTR systems operate with no validation system, i.e. any LTR radio that 
is programmed to the correct frequencies can access the system. With 
validation, a standard feature of the Zetron Model 42, only those 
designated user IDs are permitted system access. If an invalidated user 10 
attempts access, the logic unit for that channel sends a "turn-off" message 
to the mobile, causing the mobile radio to squelch. If the mobile is half­
duple~, it won't hear the "turnoff" packet until it stops transmitting. 

The validation system in the Model 42 is very flexible. Depending upon the 
settings of the Validate and Sync switches, the Model 42 can validate its 
own users (internal validation), look for validation information from a 
system validator on the repeater bus (external validation), or generate 
validation information for other logic units (validator function). Refer to 
Section 4 (Trunking Connections in Detail subsection, checklist item 10) 
for setting up the validation system. 

When the Model 42 is performing validation on other logic units, it will 
only tell the other logic units whether or not an 10 is valid. Therefore, 
the ID's capability is determined by the channel that the call is being 
made on. This is true for a trunked or homed call. When using Uniden or EFJ 
logic, the IDs are programmed on a block approach. The preceding facts make 
it necessary that all channels be programmed in identical increments. This 
is true even in the Zetron channel. 

Example: 
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Model 42 
Chan. 

1 

IDs 1 - 100 Dispatch capable 
IDs 101 - 150 Interconnect with only local capability 
IDs 151 - 250 Interconnect with long distance capability 

EFJ 
Chan. 

2 

IDs 1 - 100 Disp~tch capable 
IDs 101-150 Interconnect with only local capability 
IDs 151-250 Interconnect with long distance capability 



SECTION 3 - LTR TRUNKING 

TRUNKING DATA PACKETS 

A mobile radio is normally tuned to its "home" channel, 1 istening for data 
packets from its home repeater. These data packets (see Figure 3-4) tell 
the radios which repeater is available for use and whether any mobile or 
telephone party is calling them. 

-. Time 40 bits 
3.33 ms per bit 

Figure 3-4. LTR Data Packet Format 

If all channels are busy, then a "free" repeater number of 0 is sent by the 
logic unit. If the home repeater is free, the logic unit sets "Go To=Home" 
and sends idle packets at regular intervals to keep mobiles updated, 
typically every 10 seconds. 

The Check field guarantees accurate communication of data between the 
logic units and the mobiles. Packets in error are discarded. 
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4. MODEL 42 SETUP 

OVERVIEW 

The Model 42 is designed with a heavy-duty face plate that has holes to 
accommodate standard 19-inch rack mounting. Each Model 42 uses one standard 
rack space. 

The current draw of the Model 42 is approximately 400 rnA, with the heater 
option 1.2 A. Generally, sufficient spare +12 VDC power is available from 
the radio repeater to power the Model 42. Note: DC input power must be at 
least +10.5 VDC for proper Model 42 operation. 

The following equipment is recommended to make installation and programming 
easy: 

Equipment 

Tool kit with screwdrivers 
Comm. monitor with deviation meter 
Voltmeter 
Trunking radio 
LTR encoder, decoder 
Model 42 Trunking Repeater Manager 
Radio repeater 
Cable from repeater to Model 42 
BNC cables between all logic units 
IBM compatible PC (wi Hayes modem) 
Multibase 
RS-232 cable from computer to Model 
A Hayes Compatible Modem 

Purpose 

Mechanical assembly 
Adjusting RX and TX levels 
Adjusting RX and TX audio levels 
Adjusting RX and TX data levels 
Adjusting RX and TX data levels 
System component 
System component 
System component 
System component 
Program site, repeater, user IDs 
System component 

42 Programming connection 
Programming connection 
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SECTION 4 - MODEL 42 SETUP 

. We recommend that you allot sufficient time in your radio shop to become 
familiar with the Model 42 and to set up and operate your first Zetron 
controlled repeater there, before traveling to the repeater site. Although 
the Model 42 is a small unit, its comprehensive capabilities will require 
time to adjust it, to program its database, and to become familiar with its 
operation. Applications engineers at Zetron are available by telephone to 
assist you in your installation. 

NOTICE 
This equipment generates, uses, and can radiate radio frequency 
energy; and if not installed and used in accordance with the 
instruction manual, may cause interference to radio communications. 
Installation should be accomplished by personnel with experience in 
radio trunking systems. 

All adjustment pots and DIP switches are accessible through the front panel 
cover and are accessible without removing the top cover from the unit. 

Most of the status display LEOs are immediately visible from the front 
panel. The exceptions are the LTR Protocol ASIC status outputs: 

OSI; 

OS2; 
OS3; 

("TX") 
("RX") 

Indicates a received data packet has been qualified 
as valid (this does not indicate a valid USER 10). 
Indicates LTR data packet transmitted. 
Indicates LTR data [packet] received. 

These three indicators are located in front of PI, and are only of interest 
during level setting and troubleshooting procedures. Removal of the top 
cover is necessary to view these LEOs. 
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SECTION 4 - MODEL 42 SETUP 

INSTALLATION CHECKLIST 

Start with the unit in your shop and complete the following steps, which 
are described in detail in the remainder of this secton: 

[] Step I: Set jumpers for data bus. Unique repeater jumper configurations 
are listed in Step 4. 

[] Step 2: Clear memory. 

[] Step 3: Set dip switches. 

[] Step 4: Modify and install repeater. 
A list of repeaters is given on the first page of this step. 

[] Step 5: Set repeater levels for VI+ firmware. 

[] Step SA: Set repeater levels for V2+ firmware. 

[] Step 6: Make trunking connections. 

[] Step 7: Test dispatch calls. 

[] Step 8: Test trunking. 

[] Step 9: Program users and time. 

Once your system is operating well in your shop, record the equipment 
settings and any pertinent notes on the worksheets at the end of this 
section. Keep these worksheets for future reference; they will ease future 
installation of additional Zetron units. 

WARNING 
To protect this equipment against high voltage surges induced by 
lightning, care must be taken to observe proper grounding practices 
for both the radio and telephone transmission systems. Installation 
should be accomplished by personnel with experience in radio­
telephone equipment. Consequent damage due to failure to provide 
adequate protection is not covered under Zetron's warranty. 
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SECTION 4 - MODEL 42 SETUP 
Setting the Jumpers 

Step 1: Setting the Juapers 

[]1. Remove the Model 42 top cover. 

[]2. Set repeater bus compatibility jumpers. See Figure 4-1 for the 
location of the main board jumpers. 

4-4 

The Subscriber bus is used for the programming, SMDR, and call 
accumulation of Zetron units on7y. The Repeater bus is used for 
trunking and loading information that all logic units need. These 
buses must be connected and terminated properly for correct 
operation. 

While the Model 42 can work properly with any equipment, Uniden and 
EFJ 70gic units cannot coexist in anyone system. If the Model 42 is 
in a system with Uniden logic, pick Uniden logic from below., If the 
Model 42 is in a system with EFJ logic, pick EFJ logic from below. 
If the Model 42s are the only logic in the system, either Uniden or 
EFJ logic will work properly. 

Uniden logic: 
JP18 
JP16,14 
JP15,17 
*JP12 
*JP13 

B=Uniden RNDl Repeater Bus Timing 
B=Uniden Subscriber Bus hardware 
B=Uniden Repeater Bus hardware 
B=Uniden 100 ohm pull-up Subscriber Bus termination 
B=Uniden 100 ohm pull-up Repeater Bus termination 

EFJ logic: 

* 

JP18 
JP16,14 
JP15,17 
*JP12 
*JP13 

A=EFJ HOB Repeater Bus timing 
A=EFJ Subscriber Bus hardware 
A=EFJ Repeater Bus hardware 
A=EFJ 100 ohm pull-down Subscriber Bus termination 
A=EFJ 100 ohm pull-down Repeater Bus termination 

For either type of logic there should only be 1 pull up or down 
resistor on the Subscriber or Repeater bus. Because of this it 
is necessary on all other logic units to remove any termination. 
This is done on the Model 42 by placing JP12 (Subsc Bus) and JP13 
(Rptr Bus) in the C position. 

We recommend placing the termination-resistor jumper for each 
data bus into the "Master" logic unit for that bus. This will 
ease service since the exact location of the termination for each 
bus will be known. Set all bus "Slave" unit terminations to "C". 

See "Trunking Connections in Detail" later in this section for a 
detailed explanation of trunking operations and connections. 
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Figure 4-1. Main Board Jumpers 

4-5 



SECTION 4 - MODEL 42 SETUP 
Setting the Jumpers 

[]3. Set repeater Configuration Jumpers. 

Refer to the repeater instructions in Step 4 for the repeater that 
will be interfaced with the Model 42, or refer to the following 
jumper tables. 

[]4. Set Cross-busy Jumpers. 

The cross-busy features have relay outputs that can be normally open 
(N.D.) or normally closed (N.C.). The corresponding jumpers are as 
follows: 

Cross-busy (CTl-I) 
JP3 A = N.D. 

B = N.C. 

[]5. Fill in the blank Model 42 Jumper Table (literature No. 005-0903), 
which was included with your order. Record the jumper settings for 
your specific installation site and repeaters and display the filled­
in jumper table at your site for service personnel. 
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SECTION 4 - MODEL 42 SETUP 
Setting the Jumpers 

The following table summarizes the Model 42 jumper settings. 

Jumper Name Label 
Radio TX Audio JPl 
TX Tone JP2 
TX Data Level JP3 
Repeater RX gain JP4 
PTT JPS 
Repeater TX audio JP6 
COR (see detail) JP7 
CTLI JP8 
Reset JP9 
RX Data Polarity JPIO 
TX Data Polarity JPll 
Subs bus Resistor JPl2 
Rptr bus Resistor JPl3 
EFJ/Uniden bus JP14-18 
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A Setting 
Discriminator 
Flat = High 
20 dB 

- Out=Relay = High 
Internal 
N.O. 
Out=Run 
True 
True 
EFJ 1000 
EFJ 1000 
Johnson 

B Setting C Setting 
Flat 

- De-emphasis 
- Low 

o dB 
In=Transistor (not installed) 
Low 

- External pOSe External neg. 
- N.C. 
- In=Reset (not installed) 
- Invert 

Invert 
Uniden 1000 No resistor 
Uniden 1000 No resistor 
Uniden 



SECTION 4 - MODEL 42 SETUP 
Clearing Memory 

Step 2: Clearing Memory 

HARD RESET 
When you install the Model 42 for the first time, move the unit from one 
channel to another, or put a spare unit into service, it is important to 
guarantee that all database and billing information is cleared. To do this, 
perform the following steps: 

CAUTION 
A hard reset will result in the loss of the Air Time Accumulator 
Record data from the Model 42 memory. Retrieve this data before 
executing a hard reset. 

[]l. Power on the Model 42 and wait about 5 seconds for the front panel 
lights to stabilize. 

[]2. Set all the front panel DIP switches to the DOWN position. 

[]3. Press and release the front panel the Connect/Disconnect button four 
times. The rate at which you press the button is important. To get an 
idea as to how quickly, read the following out loud: 

Press ... Re1ease .•. Press ... Re1ease ... Press ... Re1ease .•. Press ... Re1ease 

After you release the button for the second time, the POLL and SYNC 
LEOs flash briefly. On the third press and release, these LEOs will 
stay on. On the fourth press and release, the LEOs will go out. This 
is your indication that the Model 42 has successfully cleared all of 
its memory to factory settings. 

[]4. Set all the front panel DIP switches back to their operating 
positions. 

[]5. Press the Connect/Disconnect button twice. You will see the POLL and 
SYNC lights come on and then go off. Press the Connect/Disconnect 
button twice again. The five lights will flash briefly. The Model 42 
has read the front panel switches. 
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SECTION 4 - MODEL 42 SETUP 
Clearing Memory 

SOFT RESET 
Unlike the full database hard reset, the soft reset will not alter the Air 
Time Accumulators. The main purpose of the soft reset is to "read" the 
front panel DIP switches. We also recommend that you do a soft reset after 
removing or installing either the repeater or subscriber bus cables. 

Every time you change a switch setting you must make the Model 42 read the 
new settings. You can cycle the power off then on, or you can do the 
following: 

[]1. Wait until no radio traffic is busy on the repeater. 

[]2. Press and release the CONNECT/DISCONNECT button twice. 

4-10 

- OR -

Press and hold the CONNECT/DISCONNECT button (approximately two 
seconds) until ... 

The POLL and SYNC LEDs flash briefly. If you don't see the lights 
flash, try pressing the button again. 
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Setting DIP Switches 

Step 3: Setting DIP Switches 

The DIP switches (accessible through the front panel cover) make it easy 
for you to set the Model 42 for multi-channel trunking without programming 
PROMS! There are two switches; the 4-position one on the left is called A, 
and the 8-position one is called B. Refer to "Hardware Layout" later in 
this section for diagrams of these switches. 

Switch A:I should be in the Down position for normal operation. The Up 
position is used for activating test modes for alignment. 

Switch A:2 selects repeater data bus validation. The Down position 
causes the Model 42 to validate from its internal database and from the 
Repeater Bus time slot 21. The Up position validates to or from slot 21 
of the Repeater Bus, dependant upon whether the Model 42 is master or 
slave. 

Switches A:3 and A:4 set the communications speed between th~ Model 42 
front panel RS-232 connector and a computer. The Baud Rate is 
selectable between 300, 1200, 2400, or 4800 Bits per Second. 

Switch B:I sets up the Model 42 for communication on the Subscriber Bus 
used for database cloning and billing data retrieval. The subscriber 
bus is only used between Zetron units, and only one Zetron unit should 
be set with this switch Up (bus master unit). Other units (slaves) 
should have this switch set Down. Standalone units should be configured 
as "master" for proper operation. 

Switch B:2 sets up the Model 42 for communication on the Repeater Bus 
used for trunking with other channels. The repeater bus is used by all 
the logic units. Only one logic unit should be set as Bus Master (this 
switch Up on the Model 42). Other units have to be set as slaves (this 
switch Down on the Model 42). Standalone units should be configured as 
"master" for proper operation. 

Switch B:3 selects the LTR Area being controlled by' your trunking 
system. The setting of this switch must agree with your other logic 
units and with the programming of all of your mobiles. Set this switch 
Up for Area 1, and Down for Area O. 

Five switches, B:4 through B:8, select the Repeater channel number 
being controlled by your Model 42. Your mobiles are programmed with 
F.C.C. RF channels that correspond to certain repeater numbers. These 
assigned repeater numbers determine the switch settings of each Model 
49. Most repeater numbering systems evenly space the repeater numbers 
(although this is not critical). A 5-channel system usually has 
repeaters 1, 5, 9, 13, 17; a IO-channel system has repeaters 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19. These switches are coded in binary with the 
least significant bit on the right (B:8). Refer to "Hardware Layout" 
later in this section for diagrams of these switches. 

Note: Changing the switch settings requires a soft reset before the 
switches are read. 
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Installing the Repeater 

Step 4: Installing and Modifying the Repeater 

Select the appropriate repeater from the list below and follow the 
corresponding modification and installation procedure. 

A. Daniels Electronics 

B. LF. Johnson 

C. Kenwood 

D. Midland LMR 

E. Motorola Micor 

Fl. New Relm 
F2. Old Relm 

G. SEA 220 MHz 

HI. Standard RP70K 
H2. Standard RPT-38 

JI. Tait 8xx Series Rackframe 
J2. Tait 8xx Series Slimline 

KI. Uniden MRS804 
K2. Uniden MRS802 

If you are using a repeater not listed, contact a Zetron Mobile Systems 
Division Applications Engineer at (206) 820-6363. 

I 

I I 
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Installing the Repeater - Daniels Electronics 

A. DANIELS ELECTRONICS LOW POWER MT-3 REPEATER 

[]1. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JPI4-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]2. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=Tx de-emphasized Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 B=RX amp 0 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from INTernal noise squelch 
JPI0 B=Invert Tx LTR Data polarity 
JPll A=True Rx LTR Data polarity 
R55 CUT=AC coupled SUBOUT data 

[]3. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP8 A or B:Cross-Busy Output 
(JP7 may change if using cross-busy) 

NOTE 1: These jumper positions have been found to operate properly 
with slight modifications of the repeater, as performed by the 
repeater manufacturer. 

NOTE 2: The Model 42 may be modified for reduced power consumption if 
desired. Details are provided in Section 8. 

[]4. Connect the Model 42 to the Daniels MT-3 Repeater using the Daniels 
Auxiliary Control interface cable and Figure 4-2. Be careful to 
reference the correct rackframe slots (A or B) for the transmitter 
module and receiver module applicable for your installation. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Daniels Electronics 

Repeater Backplane Interface Zetron L'fR Repeater Managers Function 

Solder 'feninals Located on Auxiliary 142 I 149 142 I 149 
Repeater Backplane PCB Control P2 IAI 'DI 

B-2 
Z - 2 -1 

1 1 +13.8 Vdc 

D - 32 3 3 GlID 
B - 32:J 
Z - 32 ::J :=:J PTT COM 

B - 6 7 PTT lfO liAR 
B - 8 10 COR "A" 
D - 18 11 Tx AUDIO "A" 

Tx A SUb Input 2 (J17,right) 13 Tx Data "A" 
B - 10 15 Disc In "A" 

Z - 6 7 PTT lfO "Bn 
Z - 8 10 COR "B" 
D - 16 11 Tx AUDIO "BI 

Tx B Sub Input 2 (J15,riqht) 13 Tx Data IBII 
D - 28 15 Disc In IIBI 

Figure 4-2. Model 42 Interface Cabling to Daniels MT-3 Repeater 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Daniels Electronics 

[]5. Verify the Daniels MT-3 hardware configuration as listed below: 

Receiver 
Replace C48 (1 pF Nonpolar) with 10 pF Tantalum Electrolytic 
capacitor (16V), oriented with negative (-) lead toward TP9. 
Nonpolar would be best. 

JU5 Installed (solder bridged) 

Transmitter 
Replace the following transmitter module components: 

MT-3 Audio Processing Board: 
C40 (330 nF) changed to 10 pF, (-) toward R44. (J16 out) 

MT-3 800 MHz Synthesizer: 
Install Solder bead for JU2. 
Rll (2.80 KO) changed to 10 KO 
R12 (2.37 KO) changed to 33.2 KO 
CIa (470 nF) changed to 33 nF 
Cll (2.2 pF) changed to 220 nF 
C14 (33 nF) changed to 2.2 nF 

MT-3 800 MHz Tx Module Main Board: 
Connect JA4-2 (Subtone #2 Output) to JSI-18 (Spare Synth I/O), 

using shielded coaxial cable 
J6 Installed (solder bridged) 

[]5. Proceed to "Step 5: Set Repeater Level s" or "Step 5A: Set Repeater 
Levels for V2+ Firmware". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - E.F. Johnson 

B. E.F. JOHNSON REPEATER 

[ll. Verify proper data bus configurations have been set per Step 1.2. 

JPI8 
JPI4-17 
JP12,13 

bus type 
bus polarities 
terminations 

[l2. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=Tx de-emphasized Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 A=RX amp 20 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from INTernal noise squelch 
JPI0 A=True TX data polarity 
JPll A=True RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]3. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP3 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

Perform the following modifications to your EFJ repeater: 

[]4. Remove the E.F. Johnson Logic Unit, RIC, and cabling harness from the 
repeater cabinet. 

[]5. Remove the slide brackets from the EFJ Logic Unit and attach them to 
the Model 42. 

[]6. Mount the Model 42 intq the EFJ repeater cabinet. 

[]7. Attach the Zetron Cable Harness (PIN 709-7117) to the Model 42, EFJ 
Exciter, EFJ Receiver, and EFJ power supply. Note that each connector 
is marked. Refer to Figure 4-3 for the wiring diagram. 

[]8. Proceed to "Step 5: Set Repeater Levels" or "Step SA: Set Repeater 
Levels for V2+ Firmware". 
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Note: You can record your settings on the worksheets at the end of 
this section. 



Power Supply: 

(12) +12V In 

(2) 

(5) 

Ground 

XMIT 

EFJ Conn 
Female 

red 

black 

white 

Exciter: 

~ (12) +12V 

(2) Ground 

(5) XMIT 

(3) TXE 

(1) AUDIO 

(10) TDA 

EFJ Conn 
Female 

SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - E.F. Johnson 

Wiring Table 

Model 49: 
red 

In ~ (1) +12V In 
black 

(3) DC Gnd 

~ (4) Ground 
black 

(6) PTT Com 
orange 

.. (7) PTT NO 
yellow (10) COR .. 

.. ( 11) TX Aud i 0 
shield 

(12) Ground 
blue 

.. (13) TX Data 
(15) RX Audio .. 

Term Conn 
Female 

Receiver: 
red 

~ (12) +12V In 
black 

(2) Ground 

green 
(5) LNS 

shield 

brown 
(1) RDA 

EFJ Conn 
Female 

Figure 4-3. Model 42 to E.F. Johnson 800 MHz Repeater Cable (PIN 709-7117) 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Kenwood TKR-900 

C. KENWOOD TKR-900 REPEATER 

[]1. Remove the six (6) screws which secure the top cover of the repeater, 
then remove the cover. 

[]2. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JP14-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]3. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=Tx Audio De-emphasis 
JP3 A=SUBOUT Tx HI level 
JP4 A=RX amp 20 dB gain 
JP6 A=TX amp high range 
JP7 A=INT; COR from internal noise squelch 
JPI0 A=True RX Data polarity 
JPll A=True TX Data polarity 

R55 IN=DC coupled data 

Note: If noise peaks greater than 2 Vpp above 4KHz are not present at 
JI-15 (Disc In) of the Model 42, then the internal squelch circuitry 
may not function properly. In that case, JP7 may need to be 
configured for EXTernal COR control 
(EXT+: 5-6, 7-8 OR EXT-: 5-7, 6-8). 

[]4. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP3 Cross-Busy Output 

[]5. Set the front panel controls as follow: 

VOLUME: 

4-18 

Any position (receiver level to Zetron Model 42 is 
independent) 



SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Kenwood TKR-900 

[]6. Connect the Model 42 to the TKR-900 logic Interface connector (J304) 
with the Generic repeater cable (709-7116) as shown in Figure 4-4. 

IKR-900 Repeater Wjring Diagram 

Model 42 JKR-900 Repeater 
(I) +12 Vdc In I AC In - red ---- J302{+) DC In 
(2) AC In nlc 
(3) DC Power Ground I black J302{-) DC In 
(4) GND I shield nlc 
(S) PTT NC nlc 
(6) PTT COM I brown J304-14 E 
(7) PTT NO orange I J304-I1 PTI 
(8) CTRl 1 nlc 
(9) Sense 1 nlc 
(10) COR I yellow --- J304-IO SQ 
(II) Tx Audio Out • blue • I J304-7 TA 
(I2) GND - - - - T - J ~ - -(J304-9 E) See Note 1 
(I3) SUB OUT. green. I J304-13 TO 
(14) GND - - - - 1 r - -(J304-14 E) See Note 1 
(IS) DISC IN I. white E J304-IS RD 

Notes: 
1. Improved audio noise reduction may be attained by using 

shielded audio cable as noted if strong RF fields are 
present and causing interference. (cable not provided) 

Figure 4-4. Model 42 Generic Cable (709-7116) to Kenwood Repeater 

[]7. Remove the six (6) screws holding the cover onto the receiver module 
(XSS-3020-IO) of the repeater. Remove the cover. 

[]8. locate VR2 (Rx Detector Signal level) and turn fully clockwise to 
open the squelch for proper Model 42 operation. 

[]9. Replace the cover onto the receive module, firmly securing all screws. 

[]IO. Replace the repeater cover, firmly securing all screws. 

[]II. Proceed to "Step 5: Set Repeater levels" or "Step SA: Set Repeater 
levels for V2+ Firmware". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Midland LMR 

D. MIDLAND LMR REPEATER 

This interface configuration pertains Model 42 controller hardware 
interfaced with Midland LMR series 800 MHz repeaters. 

[]1. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JP14-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]2. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JP1 A=TX discriminator audio 
JP2 B=Tx de-emphasized Tone audio 
JP3 B=SUBOUT Tx Low level 
JP4 A=RX amp 20 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from internal noise squelch 
JP10 B=Invert TX data polarity 
JP11 A=True RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]3. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP3 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

[]4. Connect the Model 42 to the LMR repeater using the Generic interface 
cable (Zetron pin 709-7116) and Figure 4-5. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Midland LMR 

Model 42 Midland LMR 
Function Pin Color J304 pin no. 

AC/DC +12V 1 red 1 
AC 2 NC 

DC GND 3 black 8 
GND 4 TShield 8 

PTT NC 5 NC 
PTT COM 6 NC 

PTT NO 7 orange 5 
CTL-l 8 NC 

SENSE-l 9 NC 
COR 10 yellow 6 

TX AUD 11 blue 2 
GND 12 NC 

SUB OUT 13 green 9 
GND 14 NC 

DISC IN 15 white 3 

Figure 4-5. Model 42 to Motorola Micor Repeater Cable (P/N 709-7116) 

[]5. Proceed to "Step 5: Set Repeater Levels" or "Step 5A: Set Repeater 
Levels for V2+ Firmware". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Motorola Micor 

E. MOTOROLA MICOR REPEATER 

Motorola MICOR Repeaters are optionally equipped with one of three 
backplane boards: 

Unified Remote Control Chassis (TCNI148A, TCNI187A, TCN1190A) 
TCNII07A Remote Control Chassis 
TCN1125A Remote Control Chassis 

This interface configuration pertains to the Unified Remote Control Chassis 
only; use of the other two types are possible, but not described herein. 
Please contact Zetron Mobile Systems Division, Applications Department for 
notes concerning either of the latter types of chassis listed above. 

[]1. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JP14-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]2. Be sure that the Model 49 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=TX de-emphasized Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 A=RX amp 20 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from internal noise squelch 
JPI0 A=True TX data polarity 
JPll B=Invert RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]3. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP3 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

[]4 Remove all modules except the Station Control and Squelch Gate 
modules. 

[]5. Connect the Model 42 to the Motorola Repeater using the Zetron 
Generic Repeater Interface Cable (part #709-7116). Refer to Figure 4-
6 for cable wiring. 

[]6. Remove CR12 in the Station Control module. 

[]7. Install JUI on the Unified Chassis to bypass Fl PL Module processing 
of the Tx Audio signal. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Motorola Micor 

Model 42 Micor 
Function Pin Color Connection* 

AC/DC +12V 1 red Jl Pin-l 
AC 2 NC 

DC GND 3 black Jl Pin-4 
GND 4 TShield NC 

PTT NC 5 NC 
PTT COM 6 NC 

PTT NO 7 orange TB3 Pin-14 
CTL-l a NC 

SENSE-l 9 NC 
COR 10 yellow NC 

TX AUD 11 blue TB3 Pin-20 
.GND 12 NC 

SUB OUT 13 green J2 Pin-I6 
GND 14 NC 

DISC IN 15 white Pin-22 of 
Station 
Control 
Module 

* All of these connections are on the Unified 
Control Chassis. 

Figure 4-6. Model 42 to Motorola Micor Repeater Cable (PIN 709-7116) 

[la. Remove J12 in the Squelch Gate module to disable the RPTR PTT output 
from the Squelch Gate Module. 

[l9. Set up the squelch gate module jumpers for a base station. 

[lIO. Connect a jumper wire at the Model 42 end of the cable between pins 
four and six. 

[lI0. Proceed to "Step 5: Set Repeater Levels" or "Step SA: Set Repeater 
Levels for V2+ Firmware". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm New Version 

F.l RELM SOO-MHZ REPEATER, NEW VERSION 

This newest revision of Relm WS20RD Repeaters has been marketed since 
November of 1993. Refer to the note below for identification. 

[]1. Remove the top cover of the Relm Repeater. 

* * * * * * * * * * * * * * * NOT E * * * * * * * * * * * * * * 

These instructions pertain to the WS20RD SOO MHz Repeaters shipped 
from Relm equipped with WHZ3SA wiring kits (AKA "Whiz Kits")' 
commencing from November 1993. 

These units may be identified when the top cover is removed by the 
absence of the piggy-back comparator board which resided in the 
transmitter cavity of earlier version repeaters. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

[]2. Verify proper data bus configurations have been set per Step 1.2. 

JPlS 
JPI4-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]3. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 A=TX Flat Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 A=RX amp 20 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from INTernal noise squelch 
JPI0 A=True TX data polarity 
JPll B=Invert RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]4. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP3 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

[]5. Set the front panel controls as follow: 

VOLUME: 

SQUELCH: 
REPEAT/LOCAL: 
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Any position (receiver level to Zetron Model 49 is 
independent) 
Any position (Model 49 squelching is independent) 
Put switch into IN (repeat) position 

. . 
, ~ 



SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm New Version 

[]6. Connect the Model 42 to the Relm bulkhead connector with the NEW 
RELM I REGENCY repeater cable (709-7279) as shown in Figures 4-7 and 
4-8. 

Wiring Diagram 

Model 42: Regency Control: 
red 

(l) +12V In ... ---
black 

Model 42 Relm/Regency (3) DC Gnd 
~Jblack 

(5) +13V [PI] 

(4) Ground [G] 
IS-pas 12-pos 

Term Block Molex Conn 
Female Male 

S-

24" cable 

(6) PTT Com 

(7) PTT NO 

(11 ) TX Audio 

orange 
---;. (10) PTT [C6] 
blue 
---.. (7) TX.Audio [A4] 

shield 
(12) Ground No connection 

green 
(13) TX Data ---. (8) TX Data [U2] 

white 
(15) RX Audio .... --- (9) RX Audio [AO] 

Figure 4-7. Hodel 42 to New RelmlRegency Repeater Cable (PIN 709-7279) 

o 
TRANSMIT 

OUT 

1-\ 
LJ 

RECEIVE 
12VDC 

CONTROL 
,I 

10 0 0 0 0 > 1 
110000>2 
12 0 0 0 0 > 3 

I 

Figure 4-8. RelmlRegency Rear Panel 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm New Version 

[]7. Repeater Adjustments: 

4-26 

Transmit Level Adjustments 

[lao Put Model 42 into Test mode: put SWI-I up, press and hold the 
connect/disconnect button about 2 seconds, or until the front 
panel lights flash and go off. Then release the button. The 
Model 42 should boot up transmitting data and ring bursts. 

During the following steps, verify that the Model 42 "Compat. 
Mode" is set to "J" (use the following screens: Multibase / 
Edit / Site Config / Compat. Mode [located near the middle of 
the screen]). If you need to change the setting, make note of 
the original setting. 

[lb. Disconnect the blue and green wires (pins 11 & 13) from the 
radio connector on the Model 42. 

[]c. Connect a IOOO-Hz audio oscillator between the green wire 
(disconnected above) and the base station ground lead (pin 3 -
radio connector on Model 42). 

[]d. While monitoring transmitter deviation with a service monitor, 
adjust the audio oscillator until the modulation level doesn't 
increase with any further increase in the output of the audio 
oscillator. 

[leo Double the output level of the audio oscillator (to insure that 
you are well into the transmitters limiter). 

[]f. Adjust the transmitter modulation pot (R337D) for 4.0 kHz 
(assuming 5.0 kHz total channel deviation). Disconnect the 
audio oscillator after this adjustment is complete. 

[]g. Reconnect the green lead to pin 13 of the Model 42 radio 
connector. 

[]h. Adjust the Model 42 TX DATA for 0.9S-kHz deviation. 

[]i. Reconnect the blue lead to pin 11 of the Model 42 radio 
connector. 

[]j. Adjust the Model 42 TX AUD for 4.S-kHz deviation during ring 
bursts. 

[]k. Turn off Test mode: set SWI-I down and reset. To reset, press 
and hold the connect/disconnect button about 2 seconds, or 
until the front panel lights flash and go off. Then release the 
button. 

Squelch Adjustments 

[]l. With NO Receive carrier applied to the repeater, adjust the 
Model 42 SQUELCH fully CWo The "CARRIER" LED should light. 
Adjust slowly CCW until the LED goes off steady. 



SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm New Version 

Receive Level Adjustments 

[1m. Inject I mV Receive carrier directly into the Repeater RX 
Antenna port. 

[In. With I-kHz tone modulating at 4-kHz deviation, adjust the Model 
42 RX AUD potentiometer until I V p-p (3S4 mVrms) is measured 
at Model 42 TP3. 

[10. Remove the service monitor, and reconnect the antenna. Test 
the repeater using radios having VALID 10 numbers. 

[19. Proceed to "Step 6: Making Trunking Connections". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm Old Version 

F.2 RELM 800-MHZ REPEATER, OLD VERSION 

[]1. Remove the top cover of the Regency Repeater. 

* * * * * * * * * * * * * * * NOT E * * * * * * * * * * * * * * 

If a second feed-thru exists between the Regency Rx and Tx cavities 
and is wired, contact Regency/RELM personnel about upgrading the 
repeater before using. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

[]2. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JP14-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]3. Be sure that the Model 49 repeater interface jumpers are set 
correctly per the following: 

JP1 A=TX discriminator audio 
JP2 A=TX Flat Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 A=RX amp 20 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from INTernal noise squelch 
JP10 A=True TX data polarity 
JP11 B=Invert RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]4. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 
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JP3 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 



SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm Old Version 

[]5. Locate the Zetron jumper cable (Part No. 709-7152) in the cable kit 
(Part No. 815-9071). See Figure 4-9. 

Bulkhead: 

(1) +13V 

(2) Ground 

(7) RX Audio 

(8) TX Audio 

(9) TX Data 

(10) PTT 

(11 ) PTT Com 

Female 
.093" 

[J 

Wiring Diagram 

Tie Points: 
red 
... ------ (FTC13) PI 
black 

Chassis Lug 
brown 
... ------
yellow 

(FTC8) AO 

-----~ (FTC1) U1 
blue 10 KO 
----/\N\-~ (FTC4) U2 
orange 
-----,~ (FTCl7) C6 
white 
.. 

• • • 

Chassis Lug 

Flying 
Leads 

[J--------------------

Figure 4-9. Re7m Repeater Jumper Cable (PIN 709-7152) 

[]6. Solder the bare wire ~nds to the feed-thru capacitors in the walls 
of the RF cabinet as shown in Figure 4-10. 

Note that the blue wire has a resistor lead exposed (10 KO). If this 
wiring is being created in the field (i.e. not using the Zetron kit), 
the [10 KU] resistor may be eliminated and JP3 set to B for Model 42 
units. 

[]7. Solder the 100-ohm, ~-watt resistor from the cable kit (Part No. 815-
9071) across C305 of the repeater. C305 is located behind and to the 
right of R337D, the Transmit Limit Adjust potentiometer in the 
repeater transmit cavity. Refer to Figure 4-11. 

[]8. Solder the black wire, white wire, and bare shield wire to a 
convenient chassis lug. 

[]9. Insert the female 0.093-inch sockets from the jumper cable into the 
12-position plastic bulkhead connector per the pin numbers shown in 
Figure 4-12. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm Old Version 

o 

4-30 

FTCl3 a 0 .+13V 
red 

o FTC4 
• TXData 

blue 

000.00 
FTCl 

TXAudio 
yellow 

Feedthru Capacitors behind Front Panel 

_I 

o o 0 
o 

·FTCl7 PTI. 
orange 

a • FTCS 
RXAudio 

o blOwn 

Feedthru Capacitors inside Side Panel 

Figure 4-10. Relm Repeater Tie Points 

Bulkhead Conn . 
I 

CTCSS 
- <-----------

Board 
C305 .L 

-
R337DOT 

1 1 II 1 II 1 1 1 1 II II I 

FRONT 

-If wired here, 
see Step 1. 

Figure 4-11. Top View of Relm 800 MHz Repeater 



SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm Old Version 

View of connector from 
inside chassis 

l=red 
2=black 
7=brown 
8=yellow 
9=blue . 
10=orange 
11=white 

Figure 4-12. Relm Bulkhead Connector Pinout 

[]ID. Route the cable along the Relm rear panel (along the bottom 
chassis) and secure with tie-wraps. 

[]11. Set the front panel controls as follow: 

VOLUME: 

SQUELCH: 
REPEAT/LOCAL: 

Any position (receiver level to Zetron Model 49 is 
independent) 
Any position (Model 49 squelching is independent) 
Set switch to IN (repeat) position 

[]12. Connect the Model 42 to the Relm bulkhead connector with the repeater 
cable (7D9-7148), which is part of the Zetron cable kit (81S-9071). 
Refer to Figures 4-13 and 4-14 for cable wiring and bulkhead 
connector location on the repeater. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm Old Version 

Wiring Diagram 

Model 42: Relm Control: 
red 

(1) +I2V In 
"'" 

(1) +I3V 
black 

(3) DC Gnd (2) Ground 
IS-pas I2-pos white 

Term Block Molex Conn (6) PTT Com .. (11 ) PTT Com 
Female Male orange 

~ 
(7) PTT NO ~ (10) PTT 

yellow 
(11 ) TX Audio ~ (8) TX Audio 

shield 
(12) Ground No connection 

blue 
24" cable (13 ) TX Data ~ (9) TX Data 

brown 

L (15) RX Audio .. (7) RX Audio 

Figure 4-13. Hodel 42 to Re7m Repeater Cab7e (PIN 709-7148) 
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o 
TRANSMIT 

OUT 

1-\ 
LI 

RECEIVE 
I2VDC 

CONTROL 
I 

10 0 0 0 0 > 1 
110000>2 
12 0 0 0 0 > 3 

I 

Figure 4-14. Re7m Rear Panel 



[]13. Repeater Adjustments: 

Transmit Level Adjustments: 

SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm Old Version 

[lao Put Model 42 into Test mode: put SWl-l up, press and hold the 
connect/disconnect button about 2 seconds, or until the front 
panel lights flash and go off. Then release the button. The 
Model 42 should boot up transmitting data and ring bursts. 

During the following steps, verify that the Model 42 "Compat. 
Mode" is set to "J" (use the following screens: 
Multibase/Edit/Site Config/Compat. Mode [located near the 
middle of the screen]). If you need to change the setting, make 
note of the original setting. 

[lb. Disconnect the blue and yellow wires (pins 11 & 13) from the 
radio connector on the Model 42. 

[]c. Connect a lOOO-Hz audio oscillator between the yellow wire 
(disconnected above) and the base station ground lead (pin 3 -
radio connector on Model 42). 

[]d. While monitoring transmitter deviation with a service monitor, 
adjust the audio oscillator until the modulation level doesn't 
increase with any further increase in the output of the audio 
oscillator. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Relm Old Version 

[leo Double the output level of the audio oscillator (to insure that 
you are well into the transmitters limiter). 

[]f. Adjust the transmitter modulation pot (R337D) for 4.0 kHz 
(assuming 5.0 kHz total channel deviation). Disconnect the 
audio oscillator after this adjustment is complete. 

[]g. Reconnect the blue lead to pin 13 of the Model 42 radio 
connector. 

[]h. Adjust the Model 42 TX DATA for 0.9S-kHz deviation. 

[lie Reconnect the yellow lead to pin 11 of the Model 42 radio 
connector. 

[]j. Adjust the Model 42 TX AUD for 4.S-kHz deviation during ring 
bursts. 

[]k. Turn off Test mode: set SWI-I down and reset. To reset, press 
and hold the connect/disconnect button about 2 seconds, or 
until the front panel lights flash and go off. Then release the 
button. 

Squelch Adjustments: 

[]l. With NO Receive carrier applied to the repeater, adjust the 
Model 42 SQUELCH fully CWo The "CARRIER" LED should light. 
Adjust slowly CCW until the LED goes off steady. 

Receive Level Adjustments: 

[]m. Inject 1 mV Receive carrier directly into the Repeater RX 
Antenna port. 

[In. With I-kHz tone modulating at 4-kHz deviation, adjust the Model 
42 RX AUD potentiometer until 1 V p-p (354 mVrms) is measured 
at Model 42 TP3. 

flo. With IOO-Hz tone modulating at 0.8-kHz deviation (without the 
I-kHz tone), verify 240 mVpp (85 mVrms) at TP3. 

[]p. Remove the service monitor, and reconnect the antenna. Test 
the repeater using radios having VALID 10 numbers. 

[]I2. Proceed to "Step 6: Making Trunking Connections". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - SEA 220 MHz 

G. SEA 220-MHZ REPEATER 

[]1. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JP14-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]2. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl Not Installed 
JP2 A=Tx Flat Tone Audio 
JP3 Not Installed 
JP4 B=RX amp 0 dB gain 
JP6 Not Installed 
JP7 C=COR from external (-) noise squelch 
JPI0 Not Installed 
JPll Not Installed 
R55 IN=DC coupled SUBOUT data 

Note 1: The~e Model 42 units are customized at Zetron for use with 
SEA Repeaters. Many components are not installed into the PCB, since 
they are not required. SEA version Model 42 boards are identified by 
PCB part number 702-9518. 

Note 2: JI-4 on the rear panel functions as "SUBIN" and NOT as "GND" 
for this configuration. Subaudible data is input to this pin from the 
repeater for processing within the Model 42. 

[]3. Verify Alarm and Cross-Busy lines are not used with the SEA Model 42. 
(For SEA Model 49 units, the "Control 1" line is utilized as an 
indicator of "TELCO ENABLED" status.) 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - SEA 220 MHz 

[]4. Connect the Model 42 to the SEA 220 MHz Repeater with the SEA 
Repeater Cable (709-7238) as shown in Figure 4-15. 

SEA 220 MHz Repeater Wiring Diagram 

Model 42 SEA 220 MHz Repeater 
(1) +12 Vdc In / AC In - RED ------ (13) +12 V 
(2) AC In n/c 
(3) DC Power Ground ~ BLK (12) GND 

I ~---- (24) SHLD 
(4) SUB IN ( GRN/WHI ----- (6) Rx Data + 
(5) PTT NC J n/c 
(6) PTT COM ~ RED/BLK 
(7) PTT NO ORG ------1 (4) PTT 
(8) CTRL 1 -(not used)- ORG/BLK 1 (17) RIC Decode 
(9) Sense 1 ( RED/WHT (8) OUT 4 
(10) COR ( BLU/WHT (16) COR 
(11) Tx Audio Out BLU 1 (1) Tx AF+ 
(12) GND GRN/BLA (7) Tx DTA-

L- BLU/WHT - (19) Rx DTA­
(13) SUB OUT ----- GRN -------1 (20) Tx DTA+ 
(14) GND BLU/BLK (14) Tx AF-

L- WHT/BLK - (15) Rx AF-
(15) DISC IN ( WHT (2) Rx AF+ 

Figure 4-15. Model 42 SEA 220 MHz Repeater Cable (709-7238) 

[]S. Set Repeater Levels as follows: 
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[lao Verify proper repeater operation and signal levels without the 
Model 42 connected, per the repeater service manual. 

[lb. Verify Model 42 jumper settings per steps 1-3 of this 
procedure. 

[]c. Turn off all mobiles and hand-held units in the area. 

[]d. Place an oscilloscope probe on the Model 42 rear panel 
connector Jl-IS. 

[leo Generate a test Signal from an ESPS04 mobile, operating in 
field test mode, with the PGM button depressed to enable a 
1,000 Hz Test Tone. The mobile's test mode should be set on the 
repeater channel for dispatch or interconnect ID. A second 
mobile programmed similarly may be used to confirm repeat audio 
level balance. 



SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - SEA 220 MHz 

[]f. Key up the mobile radio. Note that the input to the Model 42 
from the repeater is 500 ±50 mVp-p at Jl-15 (DISC IN). If it is 
not, the repeater will need to be adjusted as well (Refer to 
the repeater manual for that procedure). 

Place the oscilloscope probe on TP3, located in front of the 
"RX AUD" potentiometer. Adjust the RX AUDio level fro 250 mVp-p 
at TP3. 

[]g. Place the oscilloscope probe onto TP4, located behind the "TX 
AUD" potentiometer. Adjust the TX AUDio level for 300 mVp-p at 
TP4 ... or at J1-11, the output on the rear panel. 

[]6. ALTERNATE METHOD TO SUBSTITUTE FOR STEP 5, WITHOUT A REPEATER: 

It is possible to perform an initial adjustment without a repeater 
connected. This operation requires use of a communications service 
monitor, or an audio signal generator and an oscilloscope. Also, it 
is necessary to connect a 600 0 (%W or larger) resistor between the 
TX AUDIO output at J1-11 and signal GND at Jl-12. 

TRANSMIT LEVEL 

[lao Set the TX AUDio pot fully counterclockwise. Set the Model 42 
front panel DIP switch A:1 up, A:2 down. Reset the Model 42 by 
depressing the CONNECT/DISCONNECT switch twice (or hold for 
approximately two seconds until LEDs flash). After re-booting, 
the Model 42 will invoke TEST MODE and commence continuous 
transmit of the repeater TEST ID code (defined in Multibase) 
and ringing tones. 

[lb. Place the oscilloscope probe on TP4, located behind the "TX 
AUD" potentiometer. 

[]c. During ring burst generation, adjust the TX AUDio level to 
attain 900 mVp-p (318 mVrms) at TP4, or at the output connection 
J1-11. 

Without the 600 0 load resistior installed (J1-11 to Jl-12), 
set this level to 1.50 Vp-p (530 mVrms). 

[]d. Set the front panel DIP switch A:1 down, and return A:2 to it's 
prior position. Reset the Model 42 (press and hold "RESET" 
until LEDs flash) to exit the TEST MODE. 
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RECEIVE LEVEL 

[leo Connect the Audio Signal Generator to the input at Jl-15, and 
adjust output to 2 Vp-p (707 mVrms) at 1 KHz. 

[]f. Place an oscilloscope on TP3, located behind the "RX AUD" 
potentiometer of the front panel. 

[]g. Adjust the RX AUDio level to attain 1.0 Vp-p (354 mVrms) at 
TP3. 

[]7. Proceed to "Step 6: Making Trunking Connections" later in this 
section. 

* * * * * * * * * * * * * * * NOT E * * * * * * * * * * * * * * * * * 

The troubleshooting flowchart of Section 6 is applicable to the SEA version 
as long as components (and circuits) identified by 'I' are ignored as they 
are not installed in the PCB assembly. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Standard RP70K 

HI. STANDARD RP70K REPEATER 

[]1. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JP14-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]2. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=TX de-emphasized Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 A=RX amp 20 dB gain 
JP6 B=TX amp low range 
JP7 A=COR from internal noise squelch 
JPI0 B=lnvert TX data polarity 
JPll B=Invert RX data polarity 
R55 IN=DC coupled SUBOUT data 

[]3. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP8 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

Perform the following repeater modifications to make the RP70K capable of 
handling the subaudible data requirements of LTR: 

[]4. Remove the bottom cover. 

[]5. Remove the shields from the TX and RX assemblies. 

[]6. Unplug W201 from J201 on the Control Card. Slide the Yellow wire out 
of W201 pin 2. Refer to Figure 4-16 for location of J201. 

[]7. Unplug W207 from J207 on the Control Card. Slide the White wire out 
of W207 pin 6. Refer to Figure 4-16 for location of J207. 

[]8. Connect the Yellow wire to the White wire. [Data Input Signal] 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Standard RP70K 

TX Exciter Card 

C~4 C455 
+1_1- -1_1+ 

D~ 19 II ~ 
J203 J201 J207 J202 

Repeater Control Card 

J206 J204 J205 J208 

19 11011 611 9 II 

JI05 

RX Receiver Card ~ 
(Fr.ont of RP70K Repeater Cab i net) 

Figure 4-16. Layout of RP10K Cards and Connectors 

[]9. Plug connectors W201 [J201] and W207 [J207] back into place. Refer to 
Figure 4-16. 

[]IO. Unplug W205 from J205 on the Control Card. Slide the shielded cable 
from out of connector W205 pins 5&6. Cut the ends~ strip back 1/16", 
and. tin the leads. Refer to Figure 4-16 for connector location. 

[]II. Unplug WI05 from JI05 on the Receiver Card. Slide Black and Yellow 
wires out of pins 1&2. Refer to Figure 4-16. 

[]12. Solder the shielded cable from W205 to the wires from WI05: 
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White to Yellow, Black to Black. [RX Discriminator Audio] 
Refer to Figure 4-16. 



SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Standard RP70K 

[]I3. Insert the White/Yellow wire into WI05 pin 2, the Black/Black wire 
into WI05 pin 1. 

[]I4. Plug connectors WI05 [Rx JI05] and W205 [Ctrl J205] back into place. 

[]I5. Unscrew the 4 mounting screws from the TX Exciter Card and flip it. 

[]I6. Replace C454 and C455 capacitors with 100 pF 25 Veach. Observe 
correct polarity! 

[]I7. Reinstall the TX Exciter Card. 

[]IS. Reinstall the shields and bottom cover. 

[]I9. Set the repeater front panel controls as follow. 

TONEI and TONEB switches in OUT positions 
MONITOR switch in OUT position 
BASE/REPEATER switch in IN (base) position 
SQL control in IN (preset) position 
VOLUME control IN to turn off the speaker or OUT to listen 

[]20. Connect the Model 42 to the RP70K with the Generic Repeater Cable 
(709-7116). Refer to Figure 4-17. 

Model 42: RP70K: 
red 

Wire (1) +I2V In +I3.SV Out 
Leads black 

(3) DC Gnd GND 
shield 

Term Conn (4) Ground (no connection) 
Female brown 

~ 
(6) PTT Com GND 

orange 
(7) PTT NO PTT 

yellow 
(10) COR COR 

blue 
24" length (11 ) TX Audio TX Aud In 

green 
(13) TX Data CTCSS (Mon) 

white 
(15) RX Audio RX Aud Out 

F;gure 4-17. Model 42 to Gener;c Repeater Cable (P/N 709-7116) 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Standard RP70K 

[]21. Proceed to "Step 5: Setting Repeater Levels" or "Step SA: Setting 
Repeater Levels for V2+ Firmware". 
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Note: You can record your settings on the worksheets at the end of 
this section. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Standard RPT-38 

H2. STANDARD RPT-38 REPEATER 

[]1. Verify proper data bus configurations have been set per Step 1.2. 

JPll 
JP17-20 
JP21,22 

bus type 
bus polarities 
terminations 

[]2. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=TX Tone De-emphasised audio 
JP3 A=SUBOUT Tx HI level 
JP4 B=RX amp high range 
JP6 A=TX amp HIGH range 
JP7 A=ISQ; COR from internal squelch circuit 
JPI0 A=True TX data polarity 
JPll B=Invert RX data polarity 
R55 CUT=AC Coupled SUBOUT data 

[]3. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP3 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

[]4. Connect the Model 42 to the RPT-38 Repeater using the generic 
repeater interface cable (part #709-7116) and Figure 4-18. 

[]5. Connect a jumper wire at the Model 42 end of the cable between pins 4 
and 6. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Standard RPT-38 

Model 42 709-7116 Standard RPT-38 Repeater Connections 

Function I Jl Wire Color TBI I Color IRX DB-IS I TX DB-IS 

AC/DC +I2V 1 - RED _. TB-11 - RED - 9,10 -- 9,10 
AC 2 

DC GND 3 - BLACK - TB-12 - BLA - 14,15 - 14,15 
GND 4 SHIELD -

IAdd jumper 

NC 
PTT NC 5 
PTT COM 6 
PTT NO 7 - ORANGE - TB-9 - WHI - NC 13 
CTL-l 8 
SENSE-l 9 

COR 10 - YELLOW - TB-8 -GRA-11 NC 
TX AUD 11 - BLUE - TB-4 - YEL - NC 1 

GND 12 
SUB OUT 13 - GREEN - TB-6 - BLU - NC 8 

GND 14 
DISC IN 15 - WHITE - TB-5 - GRN - 6 NC 

1Oi'ES: 

1. The RPT-38 Repeater is configured to facilitate one transmitter T881 module and one receiver T885 module, 
lDunted onto a single 19n rack faceplate. 

2. OKLY ORE 1142 should be connected to each transmit / receive pair of RF lIOdules, via the 1'l'B1 connector. 
(All TxjRx teninations are shown for technical convenience.) 

Figure 4-18. Model 42 to Standard RPT-38 Repeater, Cable (PIN 709-7116) 

[]6. Verify the RPT-38 T881 Transmitter jumpers, and T885 Receiver jumpers 
as follows: 

T881 Tx Jumpers 
PLIOO = 3-4 
PLIOI = 1-2 
PLI02 = 9-10 
PLI03 = 3-4 

T885 Rx Jumpers 
PLIOO = 2-3 
PLIOI = 1-2 
PLI02 = 1-2 
PLI04 = 1-2 
PLI05 = 2-3 
PLI03 = Place jumper onto pin 3 only 

(not installed). 
PLI06 = Place jumper onto pin 3 only 

(not installed). 
Add: Jumper wire soldered from 

PADlll [DEMOD O/P] to 
PADI22 [AUDIO 2] (or to PLI06-1). 

[]7. Set the TX and RX audio and data levels by following the procedure 
described in "Step 5: Setting Repeater Levels" or "Step SA: Setting 
Repeater Levels for V2+ Firmware". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Tait Rackframe 

Jl. TAIT 8xx Series RACKFRAME REPEATER 

[]1. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JP14-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]2. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=TX de-emphasized Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 B=RX amp 0 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from internal noise squelch 
JPI0 A=True TX data polarity 
JPll B=Invert RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]3. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP8 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

[]4. Connect the Model 49 to the Tait Repeater using the generic repeater 
interface cable (part #709-7116) and Figure 4-19. Be careful to 
reference the correct rackframe slots for the transmitter module and 
receiver module applicable for your installation. 

[]5. Connect a jumper wire at the Model 49 end of the cable between pins 4 
and 6. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Tait Rackframe 

lode! 42 709-7116 fait rraDSJitter lIackfrate Connections fait Receiver RackfraJe Connections 

Function I J1 Wire Color CH1 I CH 2 I CH l I CH 4 I CH S CH11 CH21 CHll CH41 CH5 

AC/OC +l2V 1- RED - 'ml-l - TBl-6 - 'ml-l1- 'm2-1 - 'm2-6 
AC 2 

OCGND l - BLACK - TB1-2 - TBl-7 - TBl-12 - TB2-2 - TB2-7 
GIlD ~ I SHIELD - HC -He - HC - HC - HC -He - He - He - HC - He 

PrrHe 
PrrCtll 6. ~Add jUllper 
mHO 7 - ORAIfGE - TBl-5 - TBl-lO - TBl-15 - TB2-5 - TBHO 
C'rL-1 S 
SI!IfSE-1 9 

COR 10 - YELIUi 'ml-2 - TBl-4 - TBl-6 - 'ml-S - TBl-IO 
TX 100 11 - BLOE - TBl-l - 'ml-S - 'ml-ll - 'm2-l - TB2-8 

GHD 12 
SUB OUT 1l - GREI!If - TBl-4 - TBl-9 - TBl-14 - TB2-4 - TB2-9 

GIlD 14 
DISC IN 15 - IfHITE TB1-1 - TBl-l - TBl-5 - TB1-7 - TBl-9 

JarES: 

1. ite hit RackfrBle configuration is configured to facilitate 5 transmitter TaSl lOdules in one rack, and five 
receiver TSSS modules in a second rack. 

2. OHLY ORE lodel 42 should be connected to each transmit / receive pair of lIOdules (i.e. Five (5) lodel 42 
units are required for five repeaters). All 'fxjRx teninations are shown for convenience. 

l. ite receiver connections will need to be extended with wires to the receiver rackfraJle. Shielded wires are 
preferred, havinq the shield connected at one end only. 

Figure 4-19. Model 42 to Tait Repeater Cable (PIN 709-7116) 

[]6. Verify the Tait T881 Transmitter jumpers, and T88S Receiver jumpers 
as follows: 

1881 Ix Jumpers 
PLIOO = 3-4 
PLIOI = 1-2 
PLI02 = 9-10 
PLI03 = 3-4 

1885 Rx JUlllPers 
PLIOO = 2-3 
PLIOI = 1-2 
PLI02 = 1-2 
PLI04 = 1-2 
PLIOS = 2-3 
PLI03 = Place jumper onto pin 3 only 

(not installed). 
PLI06 = Place jumper onto pin 3 only 

(not install ed). 
Add: Jumper wire soldered from 

PADIII [DEMOD alP] to 
PADI22 [AUDIO 2] (or to PLI06.:.1). 

[]7. Set the TX & RX audio and data levels by following the procedure 
described in "Step 5: Setting Repeater Levels" or "Step SA: Setting 
Repeater Levels for V2+ Firmware". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Tait Slimline 

J2. TAIT 8XX SERIES SLIMLINE REPEATER 

[]1. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JP14-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]2. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=TX de-emphasized Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 B=RX amp 0 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from internal noise squelch 
JPI0 A=True TX data polarity 
JPll B=invert RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]3. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP3 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of· these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain. proper operating levels. 

[]4. Connect the Model 42 to the Tait Repeater using the generic repeater 
interface cable (part #709-7116) and Figure 4-20. 

[]5. Connect a jumper wire at the Model 42 end of the cable between pins 4 
and 6. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Tait Slimline 

Model 42 709-7116 Tait Slimline Repeater Connections 

Function I Jl Wire Color TBI I Color IRX DB-IS I TX DB-IS 

ACIDC +12V 1 - RED - TB-11 - REO - 9,10 -- 9,10 
AC 2 

DC GND 3 - BLACK :=E TB-12 - BlA - 14,15 - 14,15 
GND 4 SHIELD - - NC 

PTT NC 5 I r- T8-3 - ORG - NC 4 
PTT COM 6 +-Add jumper 
PTT NO 7 - ORANGE - T8-9 - WHI - NC 13 
CTL-l 8 
SENSE-l 9 

COR 10 - YELLOW - TB-8 - GRA - 11 NC 
TX AUD 11 - BLUE - TB-4 - YEL - NC 1 

GND 12 
SUB OUT 13 - GREEN - TB-6 - BlU - NC 8 

GND 14 
DISC IN 15 - WHITE - TB-5 -GRN-7 NC 

HarES: 

1. 'ftte Tait SliDline Repeater is configured to facilitate one transmitter Ta81 IOdule and one receiver Ta8S 
lOdule, .,unted onto a sinqle 191 rack faceplate. 

2. ONLY ONE MOdel 42 should be connected to each transmit / receive pair of modules (i.e. each SliDline), via 
the nTBn connector. 
(All Tx/RX terminations are shown for technical convenience.) 

3. ave all TBl jUlpers IlQt shown above. 

Figure 4-20. Model 42 to Tait Repeater Cable (PIN 709-7116) 

[]6. Verify the Tait T881 Transmitter jumpers, and T885 Receiver jumpers 
as follows: 

T881 Tx Jumpers 
PLIOO = 3-4 
PLIOI = 1-2 
PLI02 = 9-10 
PLI03 = 3-4 

T885 Rx Jumpers 
PLIOO = 2-3 
PLIOI = 1-2 
PLI02 = 1-2 
PLI04 = 1-2 
PLI05 = 2-3 
PlI03 = Place jumper onto pin 3 only 

(not installed). 
PlI06 = Place jumper onto pin 3 only 

(not installed). 
Add: Jumper wire soldered from 

PADlll [DEMOD O/P] to 
PAD122 [AUDIO 2] (or to PlI06-1). 

[]7. Set the TX & RX audio and data levels by following the procedure 
described in "Step 5: Setting Repeater levels" or "Step SA: Setting 
Repeater levels for V2+ Firmware". 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Uniden MRS804 

Kl. UNIDEN MRS804 REPEATER 

[]1. Remove the top cover of the MRS804 or slide it forward in its rack­
mounting frame. 

[]2. loosen 2 retainer screws and tilt up the transceiver sub-chassis. 

[]3. Verify proper data bus configurations have been set per Step 1.2. 

JP18 
JPI4-17 
JP12,13 

bus type 
bus polarities 
terminations 

[]4. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPl A=TX discriminator audio 
JP2 B=TX de-emphasized Tone audio 
JP3 A=SUBOUT Tx HI level 
JP4 A=RX amp 20 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from internal noise squelch 
JPI0 A=True TX data polarity 
JPll B=Invert RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]5. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP8 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These .jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

[]6. Disconnect the logic/Control as follows: 

[]a~ For MRS804S (conventional): disconnect the 13-pin CNI connector 
from J601 on the repeater control board. The 14-pin CN2 
connector should be loose already. 

[lb. For MRS804T (trunking): disconnect the 13-pin CNI and 14-pin 
CN2 connectors from the logic board. 
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SECTION 4 - MODEL 42 SETUP 
Installing the Repeater - Uniden MRS804 

[]7. Connect the Zetron jumper board (Part No. 702-9404) between CNI and 
CN2. This board is part of the Zetron MRS804 Cable Kit (815-9112). 
Note that the Uniden connectors have plastic keys in the pin 2 
position. Refer to Figure 4-21 for jumper board details. 

Wiring Diagram 

MRS804 CNI: MRS804 CN2: 
brown 

(1) RX Audio .. (14) Function N 
yellow 

(4) TX Audio 4 (13) Function M 
blue 

(5) TX Data 4 (3) Function B 
orange 

(6) TX Control • (8) Function G 

(10) Ground -V\/\~RI 
(12) Power LED 

560 ohm~ 

red 
(13) +I3.8V ,. (9) Function H 

Not Used (10) Function U 

Jumper Board Diagram 

9 1 1 1 1 
PI .--------, .-------...., P4 

Hote: If you have an early cable instead of a board, the green wire on the jUlpel' cable will not be used. 

Figure 4-21. ZetronlUniden HRSB04 Jumper Board (PIN 702-9404) 

[]8. Carefully close and lock the sub-chassis, being careful not to pinch 
the exciter coaxial cable, nor the power wires. 

[]9. Secure the sub-chassis with the locking screws. 

[]IO. Turn VRI03_on the MRS804 exciter about 1/4 turn clockwise to get more 
adjustment range on the Zetron transmit data deviation. Refer to 
Figure 4-22 for VRI03 location. 
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0 

0 
0 

0 0 VRI03 
Exciter Data Mod 

Figure 4-22. Uniden MRSB04 Internal Sub-Chassis 

[]ll. Replace the top cover on the MRS804 or slide it back into its rack­
mounting frame. 

[]12. Set the front panel controls as follow: 

VOLUME 

SQUELCH 
REPEAT/LOCAL 
OPT 

any position (receiver level to Zetron Model 42 is 
independent) 
any position (squelch level is set in the Model 42) 
switch in IN (repeat) position 
switch either position 

[]13. Connect the Model 42 to the MRS804 Accessory connector with the 
repeater cable (709-7132), which was included in the Zetron MRS804 
Cable Kit (8IS-9112). Refer to Figure 4-23 for cable wiring and to 
Figure 4-24 for the location of the accessory connector. 
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Wiring Diagram 

Model 42: 
red 

(1) +12V In ~ 

black 
(3) DC Gnd 

white 
(6) PTT Com 

orange 
(7) PTT NO ~ 

green 
(10) COR ~ 

yellow 
( 11) TX Aud i a ~ 

shield 
(12) Ground 

blue 
(13) TX Data ~ 

brown 
(15) RX Audio <III 

Assembly Drawing 

Term Conn 
Female 

MRS804 Accessory: 

(3) Function S/H 

(7) Chassis 

(11) Ground 

(4) Function T/G 

(6) Function U/J 

(8) Function VIM 

(10) Function W/S 

(1) Funct ion PIN 

Term Conn 
Male 

(8) (6) (8){----' 
(4) (5) 

I 
2411 cable \-----, 

Figure 4-23. Hodel 42 to Uniden HRSB04 Repeater Cable (PIN 709-7132) 
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RX ACCESSORY 

I I 

BATT DC IN 

Figure 4-24. Uniden MRSB04 Rear Panel 

[]14. Set the TX and RX audio and data levels by following the steps listed 
below. 

Note: This procedure requires two service monitors and an LTR 
encoder. If not all of the equipment is available, follow the 
procedure described in "Step 5: Setting Repeater Levels" or "Step SA: 
Setting Repeater Levels for V2+ Firmware". 

NOISE SQUELCH LEVEL 

[lao Set the first communications monitor to generate an RF signal 
of 0.25 pV on the repeater receive frequency. 

[lb. On the Model 42, set the front panel COR pot to midway. 

[]c. On the Model 42, turn the front panel SQ pot counterclockwise 
until the COR light goes out. Turn the SQ pot clockwise until 
the COR light just comes on solid. 

RECEIVE LEVELS 

[]d. Increase the RF signal level to I mY, modulated with a 1kHz 
sine wave at ±4 kHz modulation. Attach an AC voltmeter to TP3, 
behind the front panel RX pot (Model 42). Adjust the RX AUD pot 
on the Model 42 for a 0.35 VAC RMS reading on the meter (I V p­
P on an oscilloscope) . 

. [leo Apply an RF signal at I mV output, modulated with the proper 
LTR data at I kHz modulation. Verify that LTR data is present 
at approximately 240 mVpp at TP3 with no audio. 

[]f. The Model 42 CA~RIER, TRANSMIT, RX PACKET, TX PACKET and RX 
DATA QUAL lights should all be lit at this time. If not, double 
check the LTR polarity jumpers (JPIO,JPII), the Repeater and 
Area switches on the Model 42 front panel, and ensure the 
proper LTR data is being generated at the communications 
monitor. 
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TRANSMIT LEVELS 

[]g. Set the second communications monitor to receive on the 
Repeater transmit frequency. 

[]h. Set the TX AUDIO pot fully counterclockwise. 

[]i. Adjust the TX DATA pot on the Model 42 main board fully 
clockwise or to II o'clock. Adjust VRI03 on the Repeater 
Transmitter Module for ±I kHz deviation as measured on the 
second monitor. 

[]j. Modulate the first communications monitor with a 1kHz tone, set 
the total modulation for 4 kHz (1.6 kHz for 900 MHz), or 5 kHz 
with subaudible (2.5 kHz for 900 MHz). 

[]k. Set the TX AUD pot on the Model 42 front panel halfway or to 6 
o'clock. 

[]l. Set VRIOS on the Repeater Transmitter Module so that the 
transmitted 1kHz tone (as seen on the second monitor) is just 
starting to clip at the peaks. 

[]m. Set VRI04 on the Repeater Transmitter Module so that the total 
transmitted deviation is 5 kHz (2.5 kHz for 900 MHz). 

[]IS. Proceed to "Step 6: Making Trunking Connections". 
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K2. UNIDEN MRS802 REPEATER 

[]l. Remove the top and bottom covers of the MRS802. 

[]2. Verify proper data bus configurations have been set per Step 1.2. 

JPI8 
JPI4-17 
JPI2,I3 

bus type 
bus polarities 
terminations 

[]3. Be sure that the Model 42 repeater interface jumpers are set 
correctly per the following: 

JPI A=TX discriminator audio 
JP2 B=TX de-emphasized Tone audio 
JP3 A=SUBOUT TxHI ·1 evel 
JP4 A=RX amp 20 dB gain 
JP6 A=TX amp high range 
JP7 A=COR from internal noise squelch 
JPIO A=True TX data polarity 
JPII B=Invert RX data polarity 
R55 CUT=AC coupled SUBOUT data 

[]4. Verify Alarm and Cross-Busy jumper settings per Step 1.4. 

JP8 Cross-Busy Output (JP7 may change if using cross-busy) 

NOTE: These jumper positions have been found to operate properly with 
the factory default settings of the repeater. However, the settings 
of these repeaters may have been changed in the field or elsewhere. 
Therefore, some of these jumper positions may need to be changed to 
obtain proper operating levels. 

[]5. Disconnect the previously installed repeater logic/control as 
follows: 

[lao For MRS800 (conventional): disconnect the I3-pin CNI connector 
from the repeater control board. The I3-pin CN2 connector 
should be loose already. 

[lb. For MRS802 (trunking): disconnect the I3-pin CNI and CN2 
connectors from the logic board underneath the repeater frame. 
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[]6. Connect the Zetron jumper cable (in the 815-9072 cable kit) between 
CNI and CN2. The 7-position Zetron jumper connects its orange wire to 
CN2's orange wire. The 13-position end connects its red wire to CNl's 
red wire. This jumper cable is depicted in Figure 4-25. 

Note: Connectors CNI and CN2 each have 13 positions. CN2 is the one 
with a short pink wire loop from pins 1 & 4. On CNI, pin 13 has a red 
wire, CN2-13 has an orange wire. 

(1) RX Audio 
KEY 

(3) 
(4) TX Audio 
(5) TX Data 

MRS802 CNI: 

13-pos 
pins 

(6) TX Control ---I 
(7) 
(8) 
(9) 

(10) Ground 
(11 ) 
(12) Power lED 
(13) +13.8 Vdc 

Wiring Diagram 

brown ~_ 

yellow J L 
blue __ ----I 

orange -----, 

560 a 
%W 

MRS802 CN2: 

7-pos 
pins 

6" cable assembly 

(7) RICl GND 
(8) RICl Data 
(9) 
(10) Aud+ to Rptr 
(11 ) 
(12) 
(13) Aud- to RIC 

Figure 4-25 - ZetronlUniden MRSB02 Jumper Cable (PIN 709-7153) 

[]7. Tuck the Zetron jumper cable under the main chassis plate, making 
sure that it does not short to the chassis. 

[]8. Turn the DATA pot R32 on the local Oscillator about 1/4 turn 
clockwise to get more adjustment range on the LTR transmit data 
deviation. Refer to Figure 4-26 to locate R32. -

[]9. Replace the covers on the MRS802. 
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Local Exciter 

0 
o 0 

4 
I 

I 
I 
R32 
Data Dev 

Figure 4-26. Uniden MRSB02 Internal Sub-Chassis 

[liO. Set the MRSS02 front panel controls as follow: 

VOLUME 

SQUELCH 
REPEAT/LOCAL 
OPT 

Any position (receiver level to Zetron Model 42 is 
independent) 
Any position (squelch level is set in the Model 42) 
Switch set to "IN" (repeat) position 
Switch either position 

[lIl. Connect the Model 42 to the MRSS02 ACC (ARX7S0) connector with the 
MRSS02 Repeater cable (709-7147). Refer to Figure 4-27 for the wiring 
diagram of this cable. 
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Wiring Diagram 

Model 42: MRSS02 ACC: 
red 

(1) +12V In ... (1) +13.SV 
black 

(3) DC Gnd (2) Ground 
15-pos 9-pos white 

Term Block Molex Conn (6) PTT Com ... (9) Chassis 
Female Male orange 

S- (7) PTT NO • (6) Aud- to RIC 
green 

(10) COR OIl (S) Aud- to Rptr 
yellow 

(11 ) TX Audio • (4) RICl Data 
shield 

24" cable (12) Ground No connection 
blue 

L (13) TX Data • (5) RICl Gnd 
brown 

(15) RX Audio OIl (7) Aud+ to Rptr 

Figure 4-27. Model 42 to Uniden MRSB02 Repeater Cable (PIN 709-7147) 

[]12. Set the TX and RX audio and data levels by following the procedure 
described in "Step 5: Setting Repeater levels" or "Step SA: Setting 
Repeater levels for V2+ Firmware". 

4-5S 

Note: You can record your settings on the worksheets at the end of 
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Step 5: Setting Repeater levels 

The following procedures are for the E.F. Johnson, Standard RP70K, Uniden 
MRS802, Tait, and Motorola Micor repeaters. Uniden MRS804 and Regency 
repeater level setting procedures are part of their modification 
instructions described in the previous subsection. For Model 42 units 
equipped with Version 2+ firmware, an alternate procedure is provided in 
the next subsection. 

The following procedures are used to set the audio and data levels, for 
both transmit and receive. You will need a communications monitor and a 
test mobile or portable programmed for your repeater number and frequency. 

If your repeater has internal Rx and Tx level adjustments that affect the 
Rx or Tx levels to or from the Model 42, set these levels according to the 
manufacturer's service manual. It will be helpful to mark these settings 
or note their positions for your future reference. 

Included below is a step that sets the transmitter modulation limiter. If 
there is another recommended procedure, it may be used instead. IT IS 
CRITICAL THAT THE MAXIMUM AUDIO DEVIATION DOES NOT EXCEED ±4 kHz (assuming 
maximum 5 kHz channel deviation). If the maximum allowed channel deviation 
is other than 5 kHz, set the base station modulation limiter to a value 
that is equal to the maximum channel deviation minus the data deviation. 

TRANSMIT LEVELS 

[] 1. 

[]2. 

[]3. 

[]4. 

Set your communications monitor to receive on the repeater's transmit 
frequency. 

Disconnect the blue and green wires (pins 11 & 13) from the radio 
connector on the Model 42. . 

Connect a IOOO-Hz audio oscillator between the blue wire 
(disconnected above) and the base station ground lead (pin 3 - radio 
connector on Model 42). 

Set the Model 42 front panel DIP switch A:l up and A:2 down, press 
the front panel CONNECT/DISCONNECT switch twice to force the Model 42 
to reset and read the front panel switches. The Model 42 will enter 
the test mode and continuously transmit. (It would send the Test ID 
if the blue and yellow wires were connected.) 

Note: A2 down transmits Test ID; A2 up transmits ID 253 (BUSY code). 

During the following steps, verify that the Model 49 "Compat. Modell 
is set to "J" (use the following screens: Multibase/Edit/Site 
Config/Compat. Mode [located near the middle of the screen]). If you 
need to change the setting, make note of the original setting. 

[]5. While monitoring transmitter deviation with a service monitor, adjust 
the audio oscillator until the modulation level doesn't increase with 
any further increase in the output of the audio oscillator. 
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[]6. Double the output level of the audio oscillator (to insure that you 
are well into the transmitters limiter). 

[]7. Adjust the transmitter modulation pot for 4.0 kHz (assuming 5.0 kHz 
total channel deviation). Disconnect the audio oscillator after 
adjustment is complete. -

[]8. Reconnect the green lead to pin 13 of the Model 42 radio connector. 

[]9. Adjust the Model 42 TX DATA for 0.95 kHz deviation. 

[]IO. Reconnect the blue lead to pin 11 of the Model 42 radio connector. 

[]II. With the TX TONE pot set fully clockwise, adjust the Model 42 TX AUD 
for 4.5 kHz deviation during ring bursts. 

Next, adjust the TX TONE pot for ringing to attain total carrier 
deviation of 3.0 KHz, or as preferred. 

[]I2. Set the front panel DIP switch A:I down. Press and hold the 
disconnect switch until the Model 42 resets and reads the switches, 
thus exiting the test mode. 

[]I3. Set the Model 42 "Compat. Mode" to its original (prior to Step 4) 
setting (see Step 4 above). 

INTERNAL SQUELCH LEVEL 

[]I4. Turn OFF all mobiles and handhelds in the area, and disconnect the 
RECEIVE antenna temporarily. 

[]I5. Adjust the COR adjustment on the main board to 6 o'clock, 
(screwdriver slot straight up and down). 

[]I6. Turn the SQ adjustment fully clockwise and observe that the CARRIER 
LED is on solid. 

[]I7. Slowly turn the SQ adjustment counter-clockwise until the CARRIER LED 
goes out. 

RECEIVE LEVELS 

[]I8. Place an oscilloscope probe on test point 3 (TP3 is located in front 
of the front panel RX pot). 

[]I9. Set up your communications monitor to generate a receive carrier 
frequency at a level of 1 mVrms, and modulated by a 1 kHz tone at a 
carrier deviation of 4 kHz. Adjust RX AUDIO level on the main board 
so that you measure 1 V p-p on the oscilloscope. 
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[]20. Verify that OSI [RX] and DS3 [QUAL] both illuminate via one of the 
following methods. The "Live Monitor" from multibase should show the 
10 on the repeater under test, with a "0" (Dispatch), indicating a 
valid programmed user type. 

Note: if 121-nnn" (nnn = 10 code) appears on the live monitor screen, 
then the User ID is "inval id" in the Model 42 d·atabase. 

[lao If your communications monitor is capable of generating LTR 
Data, setup to transmit a valid Dispatch 10 code to the 
receiver modulated at 1.0 KHz deviation of the carrier 
frequency. > 

For more information, refer to Hodel 49 Hultibase Operation 
Hanual (Part No. 025-9173) or to Hodel 49 Hultibase, Version 
6.1 or Above Operation Hanual (Part No. 025-9297). 

TP3 should measure 240 mVpp (85 mVrms) - 360 mVpp ,(127 mVrms). 
DSI [RX] on solid: data from mobile 
DS2 [TX] on solid: data to mobile 
DS3 [QUAL] on flashing: RX data packets are valid 

[lb. Alternately, verify operation using a mobile transceiver (Hand­
Held is best in an RF repeater site) which has been programmed 
for a valid Dispatch 10 code. 

TP3 should measure 240 mVpp (85 mVrms) - 360 mVpp (127 mVrms). 
DSI [RX] on solid: data from mobile 
DS2 [TX] on solid: data to mobile 
DS3 [QUAL] on flashing: RX data packets are valid 

[lc. Inject 100 Hz sinewave modulated at 800 Hz deviation. TP3 
should show approximately 240 mVpp (85 mVrms). No LTR decoder 
validation will occur. 

TP3 should measure approximately 240 mVpp (85 mVrms). 
DSI [RX] off: (sinewave not decoded as data) 
DS2 [TX] off: (no Rx Data, then no Tx Data) 
DS3 [QUAL] off: RX "data" packets are not valid from sine wave 

[]21. Proceed to "Step 6: Making Trunking Connections." 
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Step SA: Setting Repeater Levels for V2+ firmware 

The Test Mode operation and Test Tone levels have been changed in this 
firmware upgrade to facilitate proper FCC adjustments of LTR repeater 
operations. This set of instructions relates correct procedures and level 
settings only for those Model 42 units equipped with version 2.00 or higher 
firmware (U29, U31), and the required associated Tone Generator ASIC (U17) 
version 1.4. Option Bytes of these IC chips are "matched" so that upgrade 
sets must therefore be carefully installed without intermixing. Improper 
test tone operation may indicate mismatched IC sets. 

The new Model 42 Test Mode utilizes four operational states as listed 
below: 

Test Mode 1: 
Test Mode 2: 
Test Mode 3: 
Test Mode 4: 

INTERNAL SQUELCH LEVEL 

Transmit Zetron Ringing with Data 
Transmit Data Only 
Transmit 1 KHz Test Tone with Data 
Transmit 1 KHz Test Tone Only 

[]1. Turn off all mobiles and handhelds in the area. Disconnect the 
receive port antenna temporarily. 

[]2. Adjust the COR adjustment on the main board to six o'clock 
(screwdriver slot straight up and down). 

[]3. Turn the SQUELCH adjustment of the main board fully clockwise and 
observe that the CARRIER LED is on steady. 

[]4. Turn the SQUELCH adjustment slowly counter-clockwise until the 
CARRIER LED goes off steady. Do not set beyond this point. 

RECEIVE LEVELS 

[]5. Connect an oscilloscope probe to test point 3 (TP3 is located behind 
the RX AUD pot on the PCB) with the ground referenced at TP8 (TP8 is 
located to the right of C60 (3300 #F) near the center rear of the 
board). 

[]6. Connect a Communications Service Monitor Tx Output directly to the 
repeater Rx antenna port. Inject the appropriate RF carrier frequency 
at a level of 1 mVrms (-47 dBm), modulated by a 1.0 KHz sine wave at 
3.5 KHz deviation. Adjust the RX AUD pot on the main board until 1.0 
Vpp (354 mVrms) is measured at TP3 on the oscilloscope. This should 
be an undistorted sine wave. Signal distortion indicates probable 
repeater Rx tuning required. 

[]7. Change the modulation signal to a 100 Hz sine wave at 1.0 KHz 
deviation. TP3 should have approximately 240 mVpp (85 mVrms). 

[]8. Disconnect the Service Monitor and reconnect the Rx Antenna coaxial 
cable. 
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TRANSMIT LEVELS 

[]9. Verify the repeater modulation limiter setting: 

[lao Set the Communications Service Monitor to receive the repeaters 
transmitted signal and attach a receive antenna to the Service 
Monitor input port. 

[lb. Connect a I KHz Sinewave Generator to the Tx Audio input of the 
repeater. Typically a generator capable of 10 Vpp output (max) 
is adequate for this task. 

[]c. Key the repeater. 

[]d. Verify undistorted modulation when at 3KHz deviation (well 
below normal limiting), and that deviation limiting occurs at 
4.5 KHz when generator output is increased. 

[leo If 4.5 KHz limiting does not occur, adjust the generator until 
hard limiting occurs (sinewave peaks are flattened), and re­
adjust the repeater deviation limiter for 4.5 KHz maximum 
deviation. 

[]f. Unkey and disconnect the tone generator. Leave the Service 
Monitor setup for step 2. 

[]IO. Set Transmit Data Level: 

[lao Place the Model 42 into Test Mode by pushing dipswitch SWI-I up 
and resetting the Model 42 (press and hold the 
connect/disconnect switch for about 2 seconds or until the 
POLL, SYNC, DIGIT, MODEM, and ALARM LEOs flash). 

[lb. Test Mode I should initialize, wherein ringing and data are 
transmitted from the repeater/Model 42. 

Note: 
SWI-2 UP: Generates Test 10 = 253 (Channel Busy) 
SWI-2 DOWN: Generates Test 10 from Multibase Rptr Config 

[]c. Select Test Mode 2 (Tx Data Only) by pressing the Connect / 
Disconnect switch twice (not too fast, or the unit will reset). 

[]d. Adjust the Tx Data pot on the main board to attain 1.0 KHz 
deviation of data modulation as indicated by the Service 
Monitor. 

[]II. Set Transmit Audio Level from the Model 42: 

(]a.Sel ect Test Mode 4 (1 KHz Tone without Data) by repeatedly 
pressing the Connect / Disconnect switch twice slowly (wait 
briefly between pairs of pushes). 

[lb. Set TX AUD fully clockwise. 
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[]c. Monitor TP4 using an oscilloscope or multimeter while adjusting 
TX TONE until 250 mVpp (88.4 mVrms) is attained. (The service 
monitor should show approximately 1.0 KHz deviation.) 

[]d. Adjust the TX AUD pot on the main board counter-clockwise until 
the 1 KHz tone modulation reaches 1 KHz carrier deviation as 
indicated on the communications service monitor. 

[leo Exit Test Mode by placing dipswitch SWl-l down and depressing 
the CONNECT/DISCONNECT switch until the LEOs flash. 

[]12. Proceed to the next subsection. 
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Step 6: Making Trunking Connections 

[]l. Connect the Repeater Bus by daisy chaining (Repeater Bus channell to 
Repeater Bus channel 2, etc.) shielded BNC cables among all logic 
units. 

(]2. Connect the Subscriber Bus by daisy chaining (Subscriber Bus channel 
1 to Subscriber Bus channel 2, etc.) shielded BNC cables among all 
Zetron logic units. 

More detailed descriptions of these buses and their configurations are 
provided in "Trunking Connections in Detail" later in this section. 
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Step 7: Testing Dispatch Calls 

When the memory is cleared, the Model 42's default program will make all 
IDs valid for dispatch calls, since "unassigned" users are defined as 
valid by firmware defaults. This fact allows us to test dispatch calls. 

Note: if the "Unassigned Users" are set as "invalid" in the "Site 
Configuration" window of the "Edit" column, specific Dispatch ID codes will 
have to be entered and validated into the "User" table. 

For more information, refer to Model 49 Multibase Operation Manual (Part 
No. 025-9173) or to Model 49 Multibase, Version 6.1 or Above Operation 
Manual (Part No. 025-9297). 

[]1. Program two mobiles with the same ID for dispatch. 

(]2. Key up the first mobile. The carrier and transmit LED on the front of 
the Model 42 should come on. 

(]3. While the mobile is keyed up the second mobile should hear what the 
person on the first mobile is saying. 
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Step 8: Testing Trunking 

To test trunking it is necessary that two mobiles are programmed with two 
different dispatch IDs. These IDs should be homed on the same channel. 

[]I. Use Model 49 Multibase Operation Manual (Part No. 025-9173) or Model 
49 Multibase, Version 6.1 or Above Operation Manual (Part No. 025-
9297) to program site configuration and repeater configuration. 

[]2. 

[]3. 

[]4. 

[]5. 

Check the IDs programmed into the mobiles by testing each mobile one 
at a time for dispatch. Verify that they home on the same channel. 

Key up the first mobile. The home channel's transmit and carrier 
LEOs should come on. With the first mobile still keyed up, key up the 
second mobile with the second 10. At this time one of the other Model 
42s on the system should have its transmit and carrier LEOs on. 

While keeping the second mobile keyed, unkey the first mobile. The 
second mobile should stay on the trunked-to channel, while the home 
repeater should remain transmitting "GO-TO" packets for the second 
mobile. 

Unkey the second mobile. Both repeaters should drop to receive 
status. 
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Step 9: Programming Users and Time 
To finish installing the system all of the user information needs to be 
programmed in for individual customers. Refer to Model 49 Multibase 
Operation Manual (Part No. 025-9173) or to Model 49 Multibase, Version 6.1 
or Above Operation Manual (Part No. 025-9297). 

Some of the advanced operating features of the Model 42 utilize its built­
in clock chip that keeps track of the time of day and day of week. These 
features include deferred access during non-prime time, air time 
accumulation during prime and non-prime time, repeater loading statistics 
by the hour, all repeaters busy statistics by the hour. 

The clock chip is built into the socket underneath memory chip U27 and 
keeps time even during power failures. You set the clock by selecting 
"Other" in the Multibase Comm Menu. When the detailed Other Menu comes up, 
select "Set Date & Time." 

Multibase will connect to the site selected and allow you to set the time 
and date while you are connected (on-line) to the Model 42. You can set the 
clock for the site's local time. This may be different from your office 
clock. 

Note: The time and date are automatically cloned to all Zetron units at the 
site which are connected to the Zetron Subscriber bus. Additionally, the 
slaves are all reset by the Master Model 42 at midnight daily to ensure 
consistent clock synchronization between repeater controllers for billing 
purposes. 

HINT 
Before you leave the repeater site, turn around and take one last 
look at the Model 42 front panel LEOs. 

On the Subscriber Master unit (switch B:1=ON - left-hand switch on 
group of 8), the POLL LED should be almost steady. Some flashing 
may be detectable. 

On the Subscriber Slave units (switch B:1=OFF), the POLL LED should 
flash briefly in response to the master. 

Note: For specific information about your repeater, see individual 
subsections in this section. If your repeater is not listed, contact Zetron I 
for assistance. ~ t 

4-68 



SECTION 4 - MODEL 42 SETUP 
Trunking Connections 

TRUNKING CONNECTIONS IN DETAIL 

After you have tested each Model 42 connected to its designated repeater 
operating in "single channel trunking", connect it to other logic units and 
make sure that they "trunk" and work properly with all of your channels. 

Here is a simple checklist to make sure you have set up your system: 

[]l. Set the Bus Jumpers in all Zetron Model 42s for electrical and timing 
compatibility with E.F. Johnson HOB or Uniden RNOL buses as follows: 

JP12 Subscriber Bus Termination 
A=EFJ 100 ohm pull-down B=Uniden 100 ohm pull-up C=jumper storage 

JP13 Repeater Bus Termination 
A=EFJ 100 ohm pull-down B=Uniden 100 ohm pull-up C=jumper storage 

JP14,16 Subscriber Bus Electrical 
A=EFJ hardware B=Uniden hardware 

JP15,17 Repeater Bus Electrical 
A=EFJ hardware B=Uniden hardware 

JP18 Repeater Bus Timing 
A=EFJ HOB B=Uniden RNOl 

Note: The Zetron Subscriber Bus will operate with EFJ or Uniden 
Hardware compatibility. For safeguards in case the repeater and 
subscriber buses get cross-connected by accident, set jumpers JP12-
JP18 all to A or B. Then both buses will have same electrical 
characteristics. You only need one resistor on each bus. 

[]2. Connect the daisy-chain Repeater Bus shielded BNC cables among all 
logic units. 

[]3. Connect the daisy-chain Subscriber Bus shielded BNC cables among all 
logic units. 

[]4. Terminate one end of each bus with a 100 ohm resistor. 

For E.F. Johnson, the termination is a resistor to ground. Like the 
terminators shipped with EFJ LTR systems, you can use a BNC connector 
with a resistor soldered inside of it. On Model 42s you can set JP12 
and JP13 in one of the units for termination. Refer to Figure 4-28. 
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Trunking Connections 

EF Johnson 
Logic 

I 

Zetron 
Model 42 

epeater Bus (EFJ) 

Zetron 
Model 42 

I R --------- -----
Subscrib er Bus (Zetron 
- - --

I 
II 
~ 

Repeater Bus: allocates repeater use to user mobile units ~ lOa-ohm 
R-term Subscriber Bus: carries database and billing information 

Bus Termination: lOa-ohm to ground inside Zetron or Johnson 

Figure 4-28. Model 42 Trunking Buses (Johnson Compatible) 

For Uniden,. the termination is a resistor connected to +5 volts. On 
Uniden MRsa04 and MRSa02 repeaters, you connect the resistor by 
leaving the pink wire loop intact on connector CN2 one of the logic 
units (on other units, cut the wire loop). On Model 42s, you can set 
JPl2 and JPl3 in one of the units for termination. Refer to Figure 
4-29. 

+5V 
Uniden Zetron Zetron 
Logic Model 42 Model 42 111000 

I I I 
+5V 

Repeater Bus (Uniden) 
1~IOOO ------------ - -

Subscriber Bus (Zetron) 
---------------

Repeater Bus: allocates r.epeater use to user mobile units 
Subscriber Bus: carries database and billing information 
Bus Termination: lOa-ohm to +5V inside Zetron or Uniden 

Figure 4-29. Model 42 Trunking Buses (Uniden Compatible) 

[]5. Set the DIP switch on one logic unit on the Repeater Bus Sync to be 
Master and all other units to be Sync Slaves. On the Zetron Model 42, 
this is switch B:2 Master=Up, Slave=Down (a-position switch, 2nd 
position from the left). See the DIP switch diagram in "Hardware 
Layout" near the end of this section. Refer to your EFJ or Uniden 
manuals for information on their switches. 

[]6. Set the DIP switch on Qng Zetron unit to be the Subscriber Bus Poll 
Master and all other units to Poll Slaves. This is switch B:I 
Master=Up, Slave=Down (a-position switch, first position on the 
left). See the DIP switch diagram in "Hardware Layout" near the end 
of this section. 
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Trunking Connections 

[]7. Set the Area DIP switch to be the same on every unit (area 0 or 1). 
On the Model 42 this is switch B:3 Area I=Up, Area O=Down (8-position 
switch, 3rd position from the left). Refer to your EFJ or Uniden 
manuals for information on their switches. 

[]8. Set the DIP-switches on each unit to the unit's assigned repeater 
number. On the Model 42, the switches are B:4 through B:8 (the right­
most five positions of the 8-position switch) and are coded in 
binary. See the DIP switch diagram in "Hardware Layout" near the end 
of this section. Refer to your EFJ or Uniden manuals for information 
on their switches. 

Note: Only repeater numbers 1 through 20 are valid; other settings 
will stop a logic unit from working. 

[]9. Program the Repeater Config information in Multibase for all repeater 
channels, including non-Zetron ones. Update all of your Zetron Model 
42s and 49s so that they know about all of the channels. 

[]IO. Set the Validate DIP switch A:2 (4-position switch, 2nd position from 
the left) on Zetron Model 42s as follows: 

If all of your Zetron logic units are performing their own validation 
from Multibase settings, set the Validate DIP switch A:2=Down on all 
Zetron units. The units will also check for validation information 
from a "validator box" should it place information in slot 21 of the 
Repeater Bus. 

If you want a Zetron Model 42 to act as a "validator box" for non­
Zetron units, then you must make a Zetron unit the Repeater Bus Sync 
Master (step 5 above). On the Zetron Sync Master unit B:2=Up, set its 
Validate DIP switch A:2=Up. On all other Zetron units, set the 
Validate DIP switch A:2=Down. 

If you have a "validator box" and want to use it exclusively for 
validation for your Zetron units (Zetron units will ignore Multibase 
validation bits), then set the Validate DIP switch A:2=Up on all of 
the Zetron units. In addition, the Repeater Bus Sync Master cannot be 
a Zetron unit, so all of the Zetron units should have switch 
B:2=Down. 

[]II. If you are using the Model 42 to validate users on non-Zetron 
channels, you must program the IDs with Multibase into the User ID 
database. This can be a time-consuming task when you only want to 
invalidate a few users. 

To make your job easier, the Model 42 can treat all unprogrammed user 
lOs as automatically Val id or Inval ide Program the "Unassigned Users" 
in the Site Config database as you wish. Then, you only have to 
program the particular users in the User ID database that are 
opposite to your unassigned default choice. 
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Hardware Layout 

HARDWARE LAYOUT 

Figure 4-30 shows the Model 42 connections and adjustment points. 

Radio Repeater 
Connector 

Subscriber Repeater 
Bus BNCs Bus BNCs 

r----- R32 RX AUD rm R33 SQUELCH 
R54 EXT COR 

~ R59 TX AUD 
I r-r= R8~ T~ ~ATA 8 

"''''''''''''' r:::l~ • • • • • I :lY.Y!: I 1:1Y!:!YY!: I 

Level 
Adjusts 

"A" "B" 

Configuration 
Switches RS-232C 

Programming 

Figure 4-30. Connections and Adjustment Points 

Figure 4-31 shows the location of the rea,r panel screw. 

Repeater Subscriber 
Bus Bus 

Radio System 

.. 
I 

Figure 4-31. Location of Rear Panel Screw 

Figure 4-32 shows the configuration of the dip switches. 

Figure 4-33 shows the location of pots, lights, and switches. 
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Hardware Layout 

~:$ 

Test Mode: 
• Test Operation = Up 
• Normal Operation = Down 

Block A 

2 3 4 

I I 
RS-232C Port 
Communications Speed: 
• 300 bps = Down Down 
• 1200 bps = Down Up 
• 2400 bps = Up Down 
• 4800 bps = Up Up 

Subscriber Bus Control: 
• Subscriber Bus Master = Up 
• Subscirber Bus Slave = Down 

Block B 

2 3 4 

L TR Area Bit: 
• Area 1 = Up 
• Area 0 = Down 

Repeater Bus Sync Generation: 

Repeater Bus Validation: 

• Generate sync pulses for all 
logic units = Up 

• Obtain sync pulses from 
another unit = Down 

• ID validation from Model 42 database = Down Down 
and look at Slot 21 of repeater bus 

• ID validation from Model 42 database = Down Up 
and look at Slot 21 of repeater bus 

• ID validation from repeater bus Slot 21 = Up Down 

5 6 

and ignore internal database validation L TR Repeater Number (table below): 

7 

• ID validation from Model 42 database = Up Up These five switches are coded in binary (0 to 31). 
and generate Slot 21 validation for 
other logic units Only settings 1 to 20 are useful for L TR trunking. 

· Repeater 1 = Down Down Down Down 

· Repeater 2 = Down Down Down Up 

· Repeater 3 = Down Down Down Up 

· Repeater 4 = Down Down Up Down 

· Repeater 5 = Down Down Up Down 

· Repeater 6 = Down Down Up Up 

· Repeater 7 = Down Down Up Up 

· Repeater 8 = Down Up Down Down 

· Repeater 9 = Down Up Down Down 
• Repeater 10= Down Up Down Up 

· Repeater 11 = Down Up Down Up 

· Repeater 12= Down Up Up Down 
Model 42 DIP Switches · Repeater 13= Down Up Up Down 

· Repeater 14= Down Up Up Up 

· Repeater 15= Down Up Up Up 

· Repeater 16= Up Down Down Down 

· Repeater 17= Up Down Down Down 

· Repeater 18= Up Down Down Up 

· Repeater 19= Up Down Down Up 

· Repeater 20= Up Down Up Down 

Figure 4-32. Dip Switch Configuration 

8 

Up 
Down 
Up 
Down 
Up 
Down 
Up 
Down 
Up 
Down 
Up 
Down 
Up 
Down 
Up 
Down 
Up 
Down 
Up 
Down 
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Hardware Layout 

DETAL OF POT AD.lJS1lENT 

-
I 

~ 
I 

POT IHDWN 
AT. 0'a.DCK 

I I § I ~ c 

B 
D 

I ~ ~ 

I I I I I 
[&][&][&][&]~ 

POTS 

Model 42 Pots, Lights and Switches 

I~I 
I I I 
I I I 
000 

TOP YEW, 
CIKUT aOARID 

2 ! I I I 

~ I DDDDDDDD I 
~ ,..6 • ., • 0 0 0 0 0 

A • 
8WITQE8 

FRONT YEW 

Figure 4-33. Location of Pots, Lights, and Switches 
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SECTION 4 - MODEL 42 SETUP 
. Worksheets 

MODEL 42 INSTALLATION WORKSHEET 

Use this page to record installation settings for future reference. 

Site Location: 

Repeater Number: 

Install Date: 

Main Board, Part No. 702-9471 rev: 

Pot Settings on Main Board 

Pot Name Label 
RX Audio Level R32 
Internal Squelch R33 
EXT COR Threshold R54 
TX Audio Level R69 
TX Data Level RaO 

------

Setting 
o'clock 
o'clock 
o'clock 
o'clock 
o'clock 

Configuration DIP Switch Settings (behind front panel cover) 

Down 

1 2 3 4 1 2 3 4 5 6 7 
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SECTION 4 - MODEL 42 SETUP 
Worksheets 

LTR SITE CONFIGURATION WORKSHEET 

Repeater Bus 

LF.J. Bus Uniden Bus 

Sync master is channel __ 

Validation is Zetron channel 

Termination resistor is on channel 

or other unit (brand/model) 

Repeater numbers are set on dip switches in each logic unit 

System is set for area: o 1 

Subscriber Bus 

Poll master is channel Termination resistor is on channel 

Air Time Billing 

ZEBRA Uniden ARX-850 Radio-Pac -----
Other Options 

Morse ID is generated by channel __ 
Other equipment installed _______ _ 

Repeater Channels 

Repeater Repeater RF 
Number Brand/Model 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
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5. GENERAL HARDWARE INFORMATION 

SOFTWARE UPDATE 

CAUTION 
If you have more than one Model 42, you must update all of your 
units to the same revision of main software (U31 chip) so that 
the units are compatible with one another. Revise any Model 49s 
to be compatible with the new Model 42 software. Model 49 
Version 4+ requires Model 42 Version 1+ or 2+. Model 49 Version 6+ 
requires only Model 42 Version 2+. 

When a factory update is shipped for installation into the Model 42, new 
software chips that contain the operating software may have to be changed. 
The software is generally contained in one chip with 28 pins to be plugged 
into socket U31 (see Figure 5-1). 

• • • •• IIUUUUI Illuuuuuuuul I 

U24 = RAM 
U27 = RAM + Clock 
U29 = PROM 
U31 = PROM 

U24 U27 U29 U31 

LJLJLJLJ 

Figure 5-1. Physical Location of RAM and PROM Chips 

The label(s) on your software PROM(s) contain important information and 
look like this: 

(e) 1992 Zetron 
Model 42 V1.0 A 
ZXXXXX 11/11/92 
U31 601-0435 yyy 
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SECTION 5 - GENERAL HARDWARE INFORMATION 

The software version number is the "1.0" following the letter "V". The last 
character on the line determines compatibility with the revision of main 
board hardware (702-9471). 

The "XXXXX" is your sales order number and should match the PROM that you 
are removing from the unit. The last line reminds you that the chip goes 
into socket location U31 and contains options "yyy". As of this writing, 
this information will be blank. 

If you are updating the software PROM, follow the instructions in the next 
subsection, "Simple Update Installation." If you also have to change your 
Multibase programing, refer to both "Simple Update Installation" and "Full 
Update Installation" subsections. 

HINT 
Read all of the following instructions and call Zetron for 
clarification before starting your update. 

SIMPLE UPDATE INSTAlLATION 

CAUTION 
If your update requires a new Multibase, refer to the instructions 
in the next subsection also. Installing new versions of software 
can erase your air time accumulation records inside the Model 42s. 

1. Disconnect the Repeater Bus and Subscriber Bus cables from the back of 
the Model 42 you are to update. 

2. Power off the unit and remove it from its installed location so you can 
work on it. Remove the top cover to expose the main circuit board. 

3. Remove the old PROM U31 and replace it with the new one. 

Note: Be sure that the orientation notch on the new PROM matches the 
white ink outline on the circuit board. 

4. Take some time to look carefully at all of the pins of the chip that 
you have installed. Be sure that all the pins are in their proper 
places, fully inserted, and not bent underneath. 

5. Turn on the power and make sure that the front panel lights activate 
properly. 

6. Reconnect the Repeater Bus and Subscriber Bus cables in the back. 

7. Perform a Memory Soft Reset. 
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8. In about 30 seconds, the POLL light on the Subscriber Master may pulse 
about once per second as it clones its new data into the Model 42. The 
full data cloning takes about 2 minutes -- be patient. Cloning may not 
be necessary. 

9. Using your mobile or portable radio, make sure that the unit performs 
its trunking radio function. 

10. Replace the top cover of the unit. 

11. Return the old part to Zetron in protective packaging. 

FUll UPDATE INSTAlLATION 

CAUTION 
Use this procedure to retrieve the Model 42 RAM contents before 
doing your update. This will put your Air Time Accumulators and 
Repeater Loading data into your office computer. 

1. Retrieve accumulators and repeater loading data (if the information is 
important to you) using "Coom Retrieve" from Multibase on your office 
computer. Backup your data to floppy diskettes with the Backup menu 
item. 

2. Install your new Multibase by running the INSTALL program on the floppy 
diskette from Zetron. It will ask you Questions and guide you through 
the installation process. The installation will create backups of your 
old database data files in case you need them. 

3. Run Multibase and fill in any fields that apply to your new option. 

4. If you are going out to the site to install the chips, have an 
assistant available at your office computer to load the new database 
settings into the site. 

5. Install your new hardware as follows: 

CAUTION 
Be sure that the orientation notch on each integrated circuit 
matches the white ink outline on the circuit board. 

a. Remove the old PROM U31 and replace it with the new one. 

b. If you have received a new Tone Generator, Zetron PIN 601-0224, 
remove the IC in U17 and replace it with the new one. If you have 
received a new Protocol Processor, Zetron PIN 601-0199, remove the 
IC in U13 and replace it with the new one. 
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c. Take some time now to look carefully at all of the pins of the 
parts you have installed. Be sure that all the pins are in their 
proper places, fully inserted, and not bent underneath. 

6. Disconnect the Repeater Bus and Subscriber Bus cables from all of the 
Model 42s and Model 49s. 

7. Perform a Memory Hard Reset to eikh Model 42 and Model 49. 

8. Reconnect the Repeater Bus and Subscriber Bus cables to all Model 42s, 
Model 49s and non-Zetron logic units. 

9. Leave all of the Zetron units powered off, except channel that is set 
as the Subscriber Master Unit (the one with switch B:l ON). Observe the 
front panel lights. The POLL light should come on steadily, indicating 
that this unit is the Subscriber Master. 

10. Power up each Model 42 and Model 49 and do a Memory Soft Reset. 

11. Have your assistant use Multibase to perform a Comm Update All Data to 
load the database settings into the master unit. Messages in the Status 
window on the office computer should show a successful update of that 
one channel. 

12. During the update, the POLL light on the Subscriber Master should pulse 
about once per second as it clones its new data into all of the Model 
42s and Model 49s. The full data cloning takes about 2 minutes -- be 
patient. 

If cloning does not work, double check the connections on all of your 
BNC cables running among the Repeater Buses and the Subscriber Buses. 
Also try cycling power off then on to the Subscriber Master Unit to 
make it locate all of the slave units and perform the cloning 
operation. 

13. Using your mobile or portable radio, make sure that the system performs 
its trunking radio function. 

14. Return the old parts to Zetron in protective packaging. 

TEST tOlE 

The test mode can be enabled in the Model 42 using the front panel DIP 
switches A:l and A:2. To enable the test mode, set switch A:l up, A:2 down. 
The Model 42 will continuously transmit the test 10 code that has been 
programmed in the Multibase Repeater Configuration screen and send "ringing 
tones" out the transmitter. 
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FRONT PANEL LIGHTS 

Main Board Lights 
These lights are labeled on front panel. 

POLL Indicates polling activity on the Zetron Subscriber Bus between 
Model 42s and 49s. If the Model 42 has been designated as the 
Master (switch B:1 Up), then the POLL light will be ON steady. 
The poll light on the slave units (switch B:1 Down) will flash 
when polled by the master unit. 

During database cloning, the POLL light will flash briefly 
about once per second. Cloning of the full database takes 
approximately 2 minutes. If a POLL light is not lit, check 
cabling on both buses for continuity and terminating resistors. 

SYNC This LED responds to the high-speed Repeater Bus and indicates 
sync activity. If the Model 42 has been designated as the Sync 
Master (switch B:2 Up), then the SYNC light indicates that sync 
is being generated. The SYNC lights on all of the slave units 
(switch B:2 Down) show that they are receiving sync from the 
master. 

CARRIER 

TRANSMIT 

POVER 

If a sync light is not lit, check the Repeater Bus cabling for 
a break in continuity or a missing bus terminating resistor. On 
E.F. Johnson logic t the sync light is labeled SYNC; on Uniden 
it's labeled RCD. 

This LED lights when the Model 42 has detected RF carrier from 
the repeater. Also refer to jumper settings on JP7. 

This LED lights when the Model 42 has activated PTT (push-to­
talk) to put the repeater into transmit. 

This green LED lights when 12V power is present to the 
Model 42. 

LTR Protocol Lights 
These three LEOs are visible when the Model 42 top cover is removed. 

RX VALID (QUAL) 
(DS1) This LED lights when an accurate subaudible data packet 
is received from the LTR mobile through the repeater. This 
light turns off when a packet error is received or when the RF 
carrier drops. 

TX PACKET (052) This LED lights when the Model 42 is transmitting LTR 
subaudible data packets to the LTR mobile through the repeater. 

RX PACKET (DS3) This LED lights when a sync code pattern is recognized in 
the received subaudible data packet from the LTR mobile through 
the repeater. The light turns off at the end of a packet. 
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REPEATER CONNECTIONS 

Use a shielded cable between the Model 42 rear panel terminal block and 
your radio repeater equipment. This terminal block is detachable, so you or 
Zetron can pre-wire cables for fast installation and service. 

Figure 5-2 shows the signals available at the Model 42's radio connector. 

RADIO INTERFACE 

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

1 = AC/+12V 
2 = AC 
3 = DC GND 
4 = GND 
5 = PTT NC 
6 = PTT COM 
7 = PTT NO 
8 = CTl 1 

9 = SENSE 1 
10= EXT COR IN 
11= TX OUT 
12= GND 
13= SUB OUT 
14= GND 
15= DISC IN 

Figure 5-2. Model 42 Rear Panel Radio Connector 

AC/DC Power Apply 10.5 to 14 VAC between pins 1 and 2 QL apply 12 to 15 VDC 
between pins 1 and 3. 

PTT Relay Obtain contact closure on pin 6 to key the transmitter. Connect 
return lead to pin 5 or 7. The relay life is about 7 years when 
the idle packet timer is set for every 10 seconds in Multibase. 
If you wish to use open collector transistor PTT drive in 
parallel with the relay contacts, solder a wire jumper in 
position JP5 (left of relay Kl) on the Model 42 main card. 

CTl 1 Used when the Model 42 is sharing the repeater with another 
controller. 

SENSE 1 Used when the Model 42 is sharing the repeater with another 
controller. 

COR Apply carrier indication from the receiver, if available, to 
pin 10. This input is normally only used if discriminator audio 
is not available. One of the two External COR settings on JP7 
needs to be selected. If discriminator audio is used and the 
"INT SQ" setting is selected on JP7, then this input is not 
connected. 
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SECTION 5 - GENERAL HARDWARE INFORMATION 

Pin 11 is transmit audio from the Model 42 to the repeater 
exciter. Set jumper JP6 for coarse level (A=high, B=low) , and 
adjust front panel pot for fine level. Set jumper JP2 for 
transmit audio flatness (A=flat, B=deemphasis for microphone 
inputs). 

Pin 13 is subaudible transmit data from the Model 42 to the 
repeater exciter. Set jumper JP3 (TX subaudible level out) for 
level (A=high, B=low). Inject this 10 Hz to 150 Hz signal into 
the DPl/DCG input on your transmitter. Adjust the TX Data level 
as described in Section 4, Step 5. 

Note: Make sure your transmitter can handle low frequency DPl 
data! 

Apply audio from the repeater receiver to pin 15. The signal 
bandwidth should be 10 Hz to 10 kHz, containing high frequency 
noise, voice audio, and subaudible data. Set jumper JP4 for 
signal gain (A=20, B=O). Set jumper JPl for receive audio 
flatness (A=deemphasis for discriminator, B=flat). Adjust the 
RX Audio and RX Data levels on the front panel as described in 
Section 4, Step 5. 

Note: Use discriminator audio from the receiver's 2nd IF, ahead 
of any squelch circuitry. 

Ground your cable shield at only one end, preferably the 
Model 42 end. 

Do not rely on the cable shield to carry ground. Use pin 3 for 
power ground, pin 4 for PTT return, and pins 12 and 14 for any 
twisted ground signals. Do not combine high PTT keying current 
inputs onto the same ground wire as your low level audio or 
data signals. 

Note: Repeater cables are available from Zetron for popular 
repeaters (contact a Zetron sales engineer). 

REPEATER TIMING 

There are two important settings in the Site Config and Repeater Config 
databases that relate to operational timing settings for your repeaters. 
You need to make sure that these settings are correct for your system; 
otherwise, you will experience problems such as mobiles failing to access 
the system, audio-squelch tail, dropped calls, etc. 

Zetron engineers could probably have made these values fixed, but that 
might not have worked with every repeater. The two settings of concern are 
shown below along with the Zetron recommended values: 

Keyup Delay 0.02 sec (Repeater Config) 
COR Hold Time 0.30 sec (Site Config) 
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Keyup Delay 
The Keyup Delay is the time from the Model 42 closing the PTT relay to 
transmit, until it begins sending LTR data packets to the mobile. Any 
repeater suitable for trunking must be able to come to full power in less 
than 0.1 sec (100 milliseconds). This is necessary for the fast LTR 
handshaking that occurs each time a mobile user presses PTT. Due to 
software processing delays, the Model 42 adds about .01 to .02 sec (10 to 
20 milliseconds) to the value programmed in Multibase. The recommended 
total delay becomes about 35 milliseconds. Lengthen this time if you are 
sure that your repeater is slow. If you make it too long or too short, 
however, mobiles will not "get in" on the first try. 

COR Hold TillE! 
The COR (carrier squelch) Hold Time is the time from the Model 42 losing 
mobile carrier, until the Model 42 considers that the mobile is done 
transmitting. This time is used by the Model 42 whenever the mobile RF 
signal fades without a normal "turn off" packet. If the RF carrier fades 
and then returns in less than the COR Hold Time, then the mobile call 
continues normally. 

If you make this time too long, then you will hear a squelch tail from the 
mobile when the signal is weak and the Model 42 misses the "turn off" 
packet. If you think the Model 42 is missing too many turn-off packets, 
check the adjustment of the SQUELCH and COR pots and settings of jumper 
JP7. 

COR Mute Tille 
This carrier squelch Mute Time is the time from the Model 42 losing mobile 
carrier, until the Model 42 mutes audio. 

This time is fixed at 0.1 sec (100 milliseconds). If mobile carrier fades 
and comes back within this time period (for example due to RF multipath), 
the Model 42 keeps the audio path active continuously, without introducing 
picket-fencing. 

Packet Loss Time 
This is the time from the Model 42 losing valid data packets from the 
mobile it was receiving, until the Model 42 drops the mobile call. RF fade, 
skip, or interference from other trunking system mobiles can cause loss of 
receive packets. (For example, other mobiles capture the LTR receiver) The 
packet loss time is set to a fixed 2 second value. 

Repeater Hold Time 
The Repeater Hold Time that appears in the Site Config database is useful, 
but not critical to system operation. The Repeater Hold Time keeps the 
repeater transmitter keyed after a dispatch mobile releases PTT. A value of 
o to 3 seconds can reduce thermal stresses on the RF power amp from keying 
up and down. 

Repeater Tilleout Timer 
The Repeater Timeout that appears in the Site Config database is useful, 
but not critical to system operation. The Repeater Timeout causes a mobile 
to become invalid and mutes the audio if a dispatch mobile has stayed keyed 
continuously for too long. 
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ASSIGNING DISPATCH AND INTERCONNECT CHANNELS 

Smart Free Channel Allocation 
The Zetron Model 42, with compatible repeater bus circuitry and smart 
database, gives you flexibility in adding dispatch only to your existing 
E.F. Johnson or Uniden LTR trunking system. You can place the Model 42s in 
any channel in your system: adding new ones or replacing existing ones. 
Where you place the Zetron units can improve the trunking efficiency of 
your system, as we explain. 

EFJ systems operate best when you place all of your interconnected channels 
together, consecutively numbered. This is because EFJ systems "trunk up"; 
that is, they send mobiles to the next "higher numbered" repeater when they 
are busy. Uniden systems give you a little more flexibility by allowing 
each interconnect to "point" to the next preferred channel for trunking, so 
you can trunk up, down, or spread out your interconnected channels. 

Zetron's Intelligent Repeater Channel Allocation designates the next free 
repeater based upon whether the home channel is capable of handling 
outgoing interconnect (mobile to land line) calls or is dispatch only. 
Since each Model 42 knows these channels from the information you have 
programmed into Multibase, it can point to another channel of like 
capability when it is busy. 

Mobiles homed on outgoing interconnect channels will trunk to an 
interconnected channel as long as one is available. Similarly, mobiles 
homed to dispatch channels will not trunk to an interconnect channel until 
all the dispatch-only channels are full. With dispatch mobiles homed on a 
Zetron Model 42, your interconnect users will make telephone calls more 
easily, improving your system's grade of service. 

To activate this feature, you simply fill in the capabilities of all your 
trunking channels into the Multibase programming system in the Repeater 
Config database. The Model 42s and 49s then know where to trunk dispatch 
and interconnect home channel users. 

All Zetron Channels 
With Intelligent Repeater Channel Allocation, yourZetron units are smart 
and trunk efficiently, regardless of how you number them and regardless of 
which channels are dispatch-only or interconnected. 

Johnson and Zetron Interconnect 
Suppose you already have some interconnected channels from EFJ and are 
going to add in some new Zetron ones. You want to let your EFJ channels 
continue to "trunk up", so put your Zetron units just above your Johnson 
units. Mobiles homed on the Johnson interconnect channels will find more 
interconnects available and find it easier to get an interconnect. Mobiles 
homed on the new Zetron channels won't trunk up; they will go directly to a 
free dispatch or interconnect (Johnson or Zetron) as available. 

Uniden and Zetron Interconnect 
Suppose you already have some interconnected channels from Uniden and are 
going to add in some new Zetron ones. You want to let your Uniden channels 
continue to "trunk up or down", so put your Zetron units just above (if 
trunking up) or below (if trunking down) your Unidens. Mobiles homed on the 
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Uniden interconnect channels will find more interconnects available and 
find it easier to get an interconnect. Mobiles homed on the new Zetron 
channels won't trunk up or down; they will go directly to a free dispatch 
or interconnect (Uniden or Zetron) as available. 

Make sure that you program the Repeater Config information in Multibase 
with all of your Johnson and Uniden channels so that the Zetron units know 
which channels are capable of outgoing interconnect. 

REPEATER SHARING 

The Model 42 can share the repeater with aZetron conventional control 
terminal (Model 458 Z-Patch Interconnect or Model 488 Repeater Manager). 
You can thereby provide lTR and conventional operation, with some 
limitations, on the same repeater frequency at the same site. 

First, your conventional mobiles must be equipped with "busy channel 
lockout". This provides the necessary privacy to which trunking customers 
are accustomed. 

Second, conventional subaudible digital channel guard (DCG/DPl) has not 
been tested for compatibility and may false the Model 42, making it think 
an lTR mobile is attempting access. Also, some CTCSS tones may also false 
some lTR data codes. 

For mobile to mobile, each terminal listens to the RX discriminator audio 
from the repeater's receiver. If an lTR mobile accesses the channel, the 
Model 42 decodes the lTR data packet and takes control of the channel by 
activating its CTll relay (closure to ground) and PTT relay (closure to 
ground). Conversely, if a conventional mobile accesses the channel with its 
CTCSS tone, the Model 45/48 decodes the tone and takes control of the 
channel by activating its PTT relay. When the channel is in use by one of 
the terminals, the other one ignores the discriminator input. 

Figure 5-3 shows you how to wire a Zetron Model 42 to a Zetron Model 45 or 
48. The RX discriminator audio, TX audio output, TX subaudible output, and 
PTT transmitter keying are connected in pairs to the repeater. The 
adjustments of the TX output levels on the two control units is 
interdependent since each output places an electrical load on the other. 

It will be necessary to apply the PTTs of the Model 42 and Models 45 and 48 
into an 'OR' gate. The output of the 'OR' gate should go to the PTT of the 
repeater. 
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RX DISC 
TX OUT 

SUB OUT 

SENSE 1 
PTT 

CTl 1 
GROUND 

POWER 

Model 42 
Trunking 

I 

• = Connect 
to Repeater 

RX DISC 
TX OUT 
SUB OUT 

PTT 

SENSE 1 
GROUND 
POWER 

Model 45/48 
Convent ional 

Figure 5-3. Model 42 to Model 45/48 Connection Diagram 

To keep calls flowing smoothly, make sure to set the Repeater Hold Time on 
each control terminal to 2 to 5 seconds. Make this value long enough so 
that a pair of mobiles can have the channel for the duration of a "back and 
forth" dispatch call. You don't want the channel to drop and the other 
terminal to grab it between the PTTs of two mobile parties who are 
conversing. 

If you have more than one repeater that you wish to share between Model 
42s and conventional controllers, trunking becomes tricky. lTR mobiles that 
are homed on the Model 42s return there for trunking instructions. If the 
conventional controller has the channel tied up, the lTR mobiles are stuck 
and do not trunk. Therefore, to make trunking work, you need to hQmg your 
lTR mobiles onto Model 42s that have free access to their repeaters (not 
shared). Other Model 42s can share repeaters and be used as "trunk to" 
channels; just don't home any mobiles there. 
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6. TROUBLESHOOTING 

The following flowchart is included to assist experienced electronics 
service technicians in troubleshooting common problems that may be 
encountered during installation of the Model 42 into an LTR system. Each 
paragraph in the right-hand column of the flowchart deals with an observed 
fault symptom, possible causes for the symptom, and some recommended 
remedies. 

Begin diagnosis at the "start" of the troubleshooting flowchart and follow 
the path to the fault experienced. Should you require assistance beyond 
this chart, please contact Zetron. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

For Customer Support, call Zetron Mobile Systems Division at 

(206) 820-6363 

Customer service technicians are available Monday - Friday 
8:00 a.m. - 5:00 p.m. PST/PDT. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

General Flowchart Structure: 

Start 
+ 

Set-Up 
+ 

Power-on (Power Supplies) 
+ 

Sync ? 
+ 

Poll ? 
+ 

Carrier LED / Squelch 
+ 

Idle Mode 
+ 

Test Mode Operation 
+ 

Dispatch Operation 
+ 

Computer Access (Local/External Modem) 
+ 

Alarm operation 
+ 

Cross-Busy Operation 

* * * * 

6-1 



SECTION 6 - TROUBLESHOOTING 

TROUBLESHOOTING FLOWCHART 

6-2 

Start 
"-

Set-up Dipswitches, Jumpers, Repeater ~Refer to Section 4. 
"-

Power-On 
Normal Boot 

"- "-
Yes NO ---------__+1 Verify Power Suppl ies: 

(TP8 is GNO reference) 
"-

+12 Vdc @ C60 (+) [10.5-16.0] 
* OS8, POWER lED illuminated? 
* check F1 (IA) 
* check CR9, 10, 11, 12 
* check C55 (short?) 
* check Cll,23,30,40,43 

"-
+ 5 Vdc @ TP7 [4.75-5.25] 

* check VRI 
* check C67 
* check C46,57-59,61-63,66,68 
* check C69,72-79,88-91 

"-
+A = +5 Vdc @ TP9 [4.75-5.25] 

* check VR2 
* check C70 
* check CI3,25,71 

"-
+2 Vdc @ TPI [1.90-2.10] 

* check C9 
* check CI0 
* check R8, 9, 10 

"-Power Suppl ies OK +-1 _________ -+-'I I 

"-
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Optional Heater OK 
J. J. 

YES NO ----------+1 +0.7 Vdc@TPI2[0.6-0.S] 
J. referenced to GND (TPS) 

J. 
*Connect a DC V-meter so that 

TPI2=(-), TPI3=(+). 

- At room temp=2SoC (77°F) 
U22 pin I will go high 
Vmeas s approx.-SO mVdc 

- Test by monitoring while 
adjusting RIOO "TEMP" pot. 

- Factory Set to +SO mVdc to 
switch on @ -25°C (-13°F) 

Heat-ON Temp Vmeas Set to: 
(room temp) (TPI2- /TPI3+) 

+30°C (+S6°F) -60 mVdc 
+2SoC (+77°F) -SO mVdc 
+20°C (+6SoF) -40 mVdc 
+ISoC (+S9°F) -30 mVdc 
+IO°C (+SO°F) -20 mVdc 
+ SoC (+41°F) -10 mVdc 

O°C (+32°F) o mVdc 
° ° +10 mVdc - S C (+23 F) 

-10°C (+14°F) +20 mVdc 
-ISoC (+ SOF) +30 mVdc 
-20°C (- (F) +40 mVdc 
-25·C (-13 F) +50 mVdc 
-30°C (-22°F) +60 mVdc 

I 
J. 

* When U22 pin I goes high, 
then Q3 is switched on, and 
the drain (center lead) 
goes from +12 Vdc to ~O Vdc. 
J. 

* When Q3 is on, current flows 
through R7 and R112, which 
equates to ~SOO mAdc total. 
J. 

* R7, RI12 dissapate ~ 4.S W 
of power into heat each 
when Q3 is on. 
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6-4 

Sync present 
Observe LED on M42 face . 

.j. .j. 

Yes NO ---------.,.....-_1 Verify only ONE Repeater Bus 
"Master" at the LTR Site. 
SW2-2: up = master 

Poll present 
Observe LED on M42 face . 

.&. .&. 

down = slave 
.j. 

* Verify SYNC BUS termination 
(only ONE place terminated) 
JP13 = A if EFJ Terminated 

= B if Uniden Terminated 
= C if NOT Terminated 

For ease of mind, terminate on7y 
the UmasterU contr077er unit . 

.&. 

* Hardware failure - trace path: 
U21 pProcessor data~ U35 DUART~ 
"TRB"signal-+U33C (p5~ p6) 
-+U28p14,15 (EFJ) 

or U32p4 (Uhiden) 
* Soft Reset M42. Hold CONNECT / 

DISCONNECT button until LEOs 
flash. 

Yes NO ------------+1 Verify only ONE Subscriber Bus 
"Master" at the LTR Site. 
SW2-1: up = master 

down = slave 
.j. 

* Verify POLL BUS termination 
(only ONE place terminated) 
JP12 = A if EFJ Terminated 

= B if Uniden Terminated 
= C if NOT Terminated 

For ease of mind, terminate on7y 
the UmasterU contr077er unit . 

.&. 

* Hardware failure - trace path: 
U21 pProcessor data~ U35 DUART~ 
"TSB"signal-+U33B (p3-+p4) 
~U28p5,6 (EFJ) 
or U32p5 (Uniden) 

* Soft Reset M42. Hold CONNECT / 
DISCONNECT button until LEOs 

. fl ash. 
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Squelch Operation 
Carrier LED off when repeater idle 

.£. .£. 

Yes No ------------+1 Carrier LED 1 ights steadily . 
.£. Re-adjust M42 SQUELCH 

Refer to Section 4 

.£. 
Idle Packets transmitting 
normally' correct intervals 

.£. .£. 

.£. 
- JP7 Set OK: 

10==02,.INT 
INT SQ: 1-2,3-4 30===04 ~ 
EXT SQ-:5-6,7-8 50 06,.EXT­
EXT SQ+:5-7,6-8 70 08 ~ 

t t 
I I EXT SQ+ 

.£. 
- TP6 low if DISC IN is quiet 
- DISC IN ~ 2 Vpp noise if Idle 

.£. 

I * Carrier LED flashes or lights 
erratically. 
- Recheck DISC IN signal with 

frequency selective voltmeter 
or audio spectrum analyzer to 
verify noise signal contains 
2 Vp-p above 4 KHz. 

- If inadequate high frequency 
noise energy is present, 
then reconfigure JP7 as 
required to utilize the 
EXTernal COR into the M42 
from the repeater circuitry, 
if provided by the repeater. 

- OR: locate the filtered 
buffer amplifier in the 
repeater between the 
discriminator and M42 input, 
and disable the filtering to 
allow wide-band noise to pass 
to the M42 . 

Yes No ------------1 Verify Mult ibase Programing 
.£. 

* "Idle Msg Time" 
in Edit/Site Config. 
sets interval between messages 

.£. 
* "Turn Off Idl e Msg" 

in Edit/Repeater Config. 
Should be set to "N" for most 
LTR site applications. 
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Test Mode Operation 
This mode provides a means 
of determining Repeater 
and/or M42 hardware faults . 

.a. L.' ..... 1 ----------_1 Test Mode Tests 

6-6 

Operating Mode 
.a. 

.a. 
* Note SWI-2 position for later 

restoration if changed . 
.a. 

* Invoke Test Mode as follows: 
- SWI-l: UP Enables Test Mode 
- SWI-2: DOWN Tx TEST ID code 

UP Tx ID=253 (BUSY) 
Note-TEST ID is determined 
in the MultibaseEDIT / 
REPEATER CONFIG window. 

- Soft Reset M42 by pressing and 
holding CONNECT/DISCONNECT 
switch on front until LEDs 
flash (approximately 2 sec) . 

.a. 
1. Transmit Test 

* Invoke Test Mode, M42 should 
begin transmitting ringing 
with selected LTR ID code. 

* Verify status of Tx signal 
with RF Service Monitor set 
to Tx carrier frequency. 

* 800 MHz FCC specs require: 
- Data Deviation = 800-1200 Hz 

(950 Hz most reliable) 
- Audio Dev.(max) = 3.5 KHz 
- Total Max Dev = 4.7 KHz 
- Refer to Section 4 for more 

details of adjust procedure. 
* If either of these signals 

are missing, trace cable 
wiring from diagram for 
specific repeater in Sect. 4. 

* Verify correct LTR ID code 
using service monitor, or LTR 
decoder attached to "demod" 
output from service monitor, 
or program mobile w/ TEST ID. 
Does Mobile ring? 

* If Tx Data inverted, try 
changing JPIO. 

* If Tx Data waveform is ramped 
or distorted, mobile won't 
decode correctly, if at all. 

- Verify correct status of R55 
(IN/OUT) for repeater used. 
IN = DC Coupled Tx Data 

(will shift ICOM TxFc) 
OUT = AC Coupled Tx Data 



(Operating Mode) 

SECTION 6 - TROUBLESHOOTING 

(Test Mode Continued) 
.j.. 

2. Receiver Tests 
* Resume Operating Mode 

- Set SW1-1 Down. 
- Restore SWl-2 to original 

setting. 
- Soft Reset M42. 

* M42 should be transmitting 
idle packets at programmed 
intervals (Multibase Edit/ 
Site Config./Idle Msg Time). 

* Connect RF Service Monitor 
direct to Rx Antenna port of 
repeater. 

- For combined Tx/Rx ports, 
temporarily disconnect PTT 
drive from M42 J1-(5 or 7). 

* With NO carrier applied, set 
M42 INT Squelch as follows: 

- Set COR pot to 6 O'clock (.j..) 
- Rotate SQUELCH fully CW; 

CARRIER LED should be lit. 
- Adjust SQUELCH CCW until 

CARRIER LED just goes off 
steady. 

* Inject 1 mVrms RF Carrier 
modulated to 4.0 KHz Dev. by 
1.0 KHz Sinewave Tone. 

* Verify 1 Vpp @ TP3 (M42) 
using oscilloscope. 
Adjust RX AUD as needed. 

* Add 1.0 KHz Dev. LTR Data if 
Service Monitor can generate, 
OR modulate to 1.0 KHz Dev. 
with 100 Hz Sinewave. 

* Verify ~300 mVpp IIdata li level 
at TP3 (with or without 1KHz) 

- Using LTR encoder: 
Tx Data LED (DS2): ON only 

if valid user 10. 
Rx Data LED (DS3): ON 
QUAL LED (DS1): ON 

* If using LTR encoder, Rx Data 
LED is OK and QUAL LED is NOT 
lit, Rx Data may be inverted; 
try changing JP11. 

* If using 100 Hz tone instead 
of LTR Data generation, only 
300 mVpp data level can be 
readily verified. 

* Using a pre-programmed radio, 
key-up and check LED status. 
Be sure the radio 10 is valid 
in the Multibase/M42 database. 
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6-8 

Dispatch Operation Normal 
J. J. 

Yes No ------------+1 Carrier LED 1 it when dispatch 
mobile keyed. 

J. J. 

Yes No 

J. 

* Verify Mobile Radio 
programming 

* Verify M42 Repeater 
number and frequency 

* Set repeater RX 
levels (Sect.4) 

1. DS3 Illuminates (Rx Data LED) 
J. J. 

Yes No 

J. 

* Re-set M42 Rx Levels 
(Refer to Section 4) 

* Verify Squelch adj. 
* Verify JPll setting 

2. DSI Illuminates (Qual LED) 
J. J. 

Yes No 

J. 

* Data Packet Error. 
Verify LTR protocol 
from radio using 
Service Monitor. 

* Verify mobile 10 
programmed VALID in 
M42 Multibase Data 

* Upload Multibase 
Database to M42. 

3. DS2 Illuminates (Tx Data LED) 
J. J. 

Yes No 
* Multibase, Firmware, 

or LTR ASIC (UI3) 
error. Verify proper 
versions and Edit 
User Config. 

* Verify JPI0 setting. 



(Normal Dispatch Operation) 

SECTION 6 - TROUBLESHOOTING 

(Dispatch problems continued) 
.j. 

4.Mobile aquires M42 OK, but no 
audio allowed by M42. 

* User Id Invalid! 
Verify Multibase and 
update M42 memory. 

* Verify 10 in mobile 
.j. 

Note: If a mobile is trunked off 
from the home repeater, the home 
repeater remains keyed until the 
trunked-unit drops. ("GO TO" 
packets are transmitted to the 
mobile from the home repeater.) 

.j. 

5.570w Repeater Access from one 
or more mobiles - OR - too many 
retries for system access. 

* Carefully examine mobile Tx 
Data signal for key-up 
transients (may degrade 
decoder performance) 

* Examine mobile Tx carrier 
frequency stability. 

* R55 installed; may cause 
Tx carrier shift when 
key-up occurs if ICOM used 
in Repeater Exciter circuit 

* Verify correct M42 Firmware 
and LTR ASIC versions. 

* Reset Tx Data Baud rate to 
300 Baud at mobile if 
adjustable. 

* RF or IF interference? 
- Intermodulation ? 
- Co-Channel ? 
- Strong local RF fields 

interfering with M42 ? 
Check GROUNDING system ! ! 

* Multibase User Validation 
programmed incorrectly. 
Refer to Multibase Manual 
- 025-9173 if V1+ or V2+ 

(may be used with M49 V4+) 
- 025-9297 if V2+ 

(may be used with M49 V6+) 
.j. 
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(Normal Dispatch Operation) 

6-10 

(Dispatch problem$ continued) 
~ 

6.Access problems: Occasional or 
consistent difficulty. 

* Wrong Repeater # set in M42 
Refer to Section 4. 

* Rx or Tx Data Level too 
high or too low; 
Refer to Section 4 

* Receiver misses data 
packets from mobile ... 
Multibase Edit / Site 
Config. / Repeater Hold 
Time - set too long. 

* Mobile not receiving 
complete data packets ... 
Multibase Edit / Repeater 
Config. / Keyup Delay 
- set too short. 

* Weak RF signal: check ·Rx 
antenna and/or receiver 
alignment. 

* Generally erratic operation 
of Model 42, possibly has 
low DC input level; 
Verify 10.5 Vdc - 16.0 Vdc. 

* M42 Internal Squelch adj. 
Refer to Section 4, and to 
Test Mode Operation section 
of this TS flowchart. 

* Multibase User Validation 
programmed incorrectly. 
Refer to Multibase Manual 
- 025-9173 if V1+ or V2+ 
- 025-9297 if V2+ used with 

M49 V6+ systems. 
NOTE: M49 V6+ systems 
require V2+ M42 Firmware. 
~ 

7.Good Access on home repeater; 
No trunking through system. 

* Repeater Bus not wired 
between repeaters. 

* Repeater Bus cabling 
crossed with Subscriber Bus 

* Bus termination errors. 
Improper Terminations? 
Verify SYNC (RPTR Bus) LED 
and POLL (SUBSC Bus) LED 
lit normally, then check: 

-NO LESS than 1000 total on 
EACH M42 Bus (SUBSC/RPTR). 

-JP12 is SUBSC Termination. 
JP13 is RPTR Termination. 

-Refer to Section 4. 



(Normal Dispatch Operation) 

SECTION 6 - TROUBLESHOOTING 

(Dispatch problems continued) 
.j. 

* Multiple Sync Masters on 
Repeater OR Subscriber Bus. 

* M42 Repeater Number Wrong. 
Refer to Section 4. 

* RFI on the Data Buses. 
100 MHz BW Oscilloscope or 
higher required to observe 
RFI effectively. 
- FIRST - Verify grounding 

of all equipment does not 
rely upon equipment rack 
chassis, but rather is 
bonded via copper wiring 
similar to description 
illustrated in Zetron's 
technical bulletin 
(027-0069). This will 
also help with lightning 
protection. 
Contact Zetron Mobile 
Systems Customer Support 
for a free copy of this 
document if desired. 

- Try using 220 0 BNC 
termination at each end 
of each bus (Rptr & Subs) 
instead of JP12, JP13 in 
M42 master or JP21, JP22 
in M49 master unit. 

- Add O.OOl~F capacitors to 
each termination to shunt 
RF energy to ground. 

* Firmware Versions NOT same 
in all M49s at one site. 
Contact Zetron for upgrades 
.j. 

8. Audio Pickett Fencing. 
* COR HOLD TIME too short in 

multibase parameters; 
Set> 0.3 sec in Site Conf. 

* Weak RF; need better 
antenna for coverage area . 
.j. 

9. Squelch Tails frequently. 
* COR HOLD TIME too long in 

multibase parameters; 
Set shorter time duration . 
.j. 
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(Normal Dispatch Operation) (Dispatch problems continued) 
~ 

10. Data Noise audible to mobile. 
* Tx Data Deviation set too 

high. 
* R55 incorrectly selected. 
* Intermodulation between Tx 

and Rx sections of 
repeater circuitry; contact 
repeater manufacturer. 
~ 

~ Normal Dispatching 
~II-------------------------------------------------------------+I~I 
~ 
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local Computer Access Normal 
"- "-Yes No -------------+1 Local Access Problems 

* Verify Computer Comm Port 
in Multibase Site Config. 

* Computer Hardware IRQ 
jumper settings; typically 
COMl=IRQ04; COM2=IRQ03 
this may vary per computer. 

* Verify Baud Rate in M42 
hardware matches Multibase 
Site Config. 

M42 Multibase 
SWI-3 SWI-4 Baud Rate 

Down Down 300 
Down Up 1200 

Up Down 2400 
Up UP 4800 
(default) 

Soft Reset M42 following 
switch changes. Hold 
CONNECT / DISCONNECT button 
until LEOs flash. 

* Wrong ACCESS status in 
Multibase Site Config. 

* Verify programming cable 
per figure 2.2 or 2.3 in 
the appropriate multibase 
manual, using an O-meter. 

* "Access Denied" message ... 
Password Corrupted; hard 
reset M42 at site and 
reprogram or re-clone. 

* No Sync Master or multiple 
masters on RPTR or SUBSC 
bus; Refer to Section 4, 
Installation Step 1. 

* Low DC Input Power; 
Verify 10.5 Vdc - 16.0 Vdc. 

* Verify U36 (RS-232 I/O) 
operating: 

- Pin 2 = -(9~10) Vdc 
- Pin 6 = +(9~10) Vdc 

* M42 not Repeater 1 ~ 20; 
reset SW2-4 through SW2-8; 
Refer to Section 4; 
Be sure to soft reset M42. 

* Incompatible Multibase; 
"- install correct version ... 
~Il---- Local Access OK +-of ____ ----I' 
"-
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External Modem Computer Access Normal 

6-14 

"- "-
Yes No ------------. H42 does NOT support Internal 
~ modem operation whatsoever !! 

~ 

1. Office Computer Modem Problems 
* Does Computer Modem 

function correctly with 
other software ? 
~ 

r-YES 
~ 

~ 

NO 
~ 

* Verify Computer Hrdwre IRQ 
jumper settings; typically 
COM1=IRQ04; COM2=IRQ03 
(may vary per computer) 

* Replace Computer Modem 
* * * * * Wrong ACCESS status in 

Multibase Site Config. 
e.g. Internal or eXternal. 

* Select Multibase Comm / 
Monitor. Do "ATZ" and "OK" 
prompts appear in status 
window ? t 

I • I ~ ~ 
t YES NO 

lil 
t ~ * Computer does not 
I I recognize modem. 
t ~ * Verify Computer Comm 

Port in Multibase 
Site Config. 

t ~ 

I I 
t ~ 

OK 

* Replace modem 2nd time here 
..• Start again at Office 
Computer Problems ... 

* * * * 
2. Multibase Setup Problems 

* Modem Init. String should 
be displayed in Status 
Window. If not, enter new 
string in Multibase Other 
(far right)/Change PC Modem 
Parms. 
~ 

* "Error Connecting With M49" 
displayed in Status Window? 
Modem Not 100% Hayes 
compatible. Auto-bauding 
and other features are not 
accepted by M42 firmware; 

t ~ 



(External Modem Access OK) 
.j. 

SECTION 6 - TROUBLESHOOTING 

t (Multibase Setup TS continued) 
J. 
Try adding one or more of 
these modem parameters to 
the MODEM INIT STRING in 
Multibase: 

- &F •.. resets mfr defaults 
(may only need IIAT &F") 

- 537=5 .•. lock @ 1200 Baud 
- 537=3 ... lock @ 300 Baud 
- NO ... locks 11537 11 status 
- Bl ... BELL Protocol only 
- S7=nnn ... defines timeout 

period for modem access. 
nnn = (1 - 255 seconds) 
30 second default. 

- &Q5 •.. clears compression 
modes used in some 9600 
Baud modems. 

- QO ... Display Command 
Responses (do not Quiet). 

- VI ... Command Response 
t verbal codes selected. 
~ retry access.--.J J. 
t I 

2A. Modem Configuration Problems. 
- If modem still yields the 
IIError Connecting with M49 11 
message, interrogate your 
modem to insure proper 
comm port and baud rate 
configuration as follows: 
a. Use a IIdumb terminalill 

emulation program such 
as KERMIT or PROCOMM. 

b. Type AT&V to view the t 
modem initialization 
default"string (some 
older/non-Hayes modems 
do not support this 
command) . 

c. If no response on the t 
screen, verify switch 
selection of COMM PORT 
on modem hardware ... 
. . . Try again +__------1 

.•. (Also try contacting 
the modem manufacturer 
for customer support.) 

d. Verify this string: 
Bl X2(or X4) VI El QO 
The exact order is not 
critical for entry of 
these modem commands. 

t J. 
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SECTION 6 - TROUBLESHOOTING 

(External Modem Access OK) 
.j. 

. . 

6-16 

t (Modem Config. TS continued) 
.j. 

e. Note any differences 
for entry into Multibase 
MODEM INIT STRING. 

f. Test for dial tone 
access by modem: 
~type ATHl .•. 0ff-Hook 
the computer modem 
»»» Dial Tone on ««« 

~type ATHO ... On-Hook 
the computer modem 
»»» Dial Tone off ««« 

~If modem will not seize 
Dial Tone, contact the 
modem sales/service 
office for your modem. 

retry access ~ .j. 

I 
NO "Error Connecting with M49" 

I 
.j. 

2B. Multibase Setup Problems 
.j. 

* "Connect <baud>" displaying 
wrong baud rate (none=300) 

* Verify Baud Rate in M42 
hardware matches Multibase 
Site Config. selection. 

M42 Multibase 
SWI-3 SWI-4 Baud Rate 

Down Down 300 
Down Up 1200 

Up Down 2400 
Up UP 4800 

(default) 

Soft Reset M42 following 
switch changes. Hold 
CONNECT / DISCONNECT button 
until LEOs flash . 
.j. 



(External Modem Access OK) 
~ 

SECTION 6 - TROUBLESHOOTING 

(Modem Access TS continued) 
~ 

3. M42 Site Problems 
* "Access Denied" message ... 

Password Corrupted; hard 
reset M42 at site and 
reprogram or re-clone. 
~ 

* TO TEL, FROM TEL, or hybrid 
balance problem in External 
Modem attached to M42 
- OR -
in problem in TELCO CO 
equipment - contact them ... 
~ 

* "Error on Zetron Bus" 
No SUBSC Bus POLL syncing 
(Poll LED off) due to: 
- Cloning in progress; 
- NO Poll Master; 
- multiple Poll Masters; 
- too many SUBSC Bus 

terminations; 
- NO SUBSC Bus termination; 
- EFJ and Uniden SUBSC Bus 

~ 

configurations both 
simultaneously exist 
on SUBSC Bus. 

* Verify external modem cable 
wiring to the M42 RS-232 
using figure 2-6 in the 
Multibase manual, and an 
O-meter. 
~ 

* Verify U36 (RS-232 I/O) 
operating: 

- Pin 2 = -(9~10) Vdc 
- Pin 6 = +(9~10) Vdc 
~ 

Call Zetron Mobile Systems 
Customer Service at 
(206) 820-6363 if still 
experiencing difficulty. 
~ 

Modem Computer Access OK now. 
~ ~ 

~~I------------------------------~I 
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SECTION 6 - TROUBLESHOOTING 

Alarm Operation OK 
~ ~ 

Yes No ------------+. Are ALARMS enabled (Y) in Site 
Config. of Multibase ? 

J. 

~ 

The Model 42 does not support any 
Alarm Functions whatsoever. 
Leave the alarm settings of 
Multibase Edit / Repeater Config. 
/ Alarms Enabled = N for this 
particular repeater. Use a M49 
to provide desired alarms, if 
one coexists in the system. 

Cross-Busy Operation OK 
~ ~ 

Yes No ------------+. Cross-Busy input wired to M42 ? 
* Sense 1 Input @ JI-9, 

Referenced to GND. 
* Input range = 0 - 5 Vdc 
* Active Input = 0 - 0.5 Vdc 

~ 

* Cross-Busy Output wired to 
controller of system sharing 
repeater? . 

* CTRL 1 Output @ JI-8, 
Referenced to GND. 

* JP3=A; N.O. Relay closure 
* JP3=B; N.C. Relay Closure 
* Contact Closure Ratings: 
- 1.0 A @ 24 Vdc RES 
- 0.5 A @ 120 Vac RES 
~ 

* Cross-Busy Delay set correctly 
in Multibase Edit/Site Config. 

* [0-7] x 100 msec = Delay. 
Default = o. 
~ 

* If using the Zetron Cross-Busy 
Board 702-9496 (Conventional / 
LTR Overlay) refer to that 
installation manual or call 
Zetron Mobile Systems customer 
support at (206) 820-6363 

System Operation should be Normal 
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SECTION 7 - PARTS LISTS AND SERVICE DIAGRAMS 

MODEL 42 CONTROL BOARD PARTS LIST (702-9471F) 

LEGEND: 

# = NOT INSTALLED 
A = INSTALLED 011 HIGHER ASSY 
+ = OP'l'IOlf (INSTALLED PER CUS'1WR ORDER) 

ITEM QTY COMPONENT REFERENCE PART NO. DESCRIPTION WUFAC'l'IlRE P /H 
------------------------------------------------------------------------------------------------------------------------------

1 1 R55 101-0010 1 OBI 1/41 5~ CARIIOH FIll 
2 3 R68 ,R81 ,R82 101-0047 47 OBII 1/41 5~ CARBOB FIll 
3 5 R25,R26,R61 ,Rl03 ,Rl05 101-0049 100 OBI 1/ 41 5~ CARBOI FILII 
4 3 R86 ,R87 ,R88 101-0061 330 OHM 1/41 5% CARBON FILM 
5 1 RlO 101-0065 470 OHM 1/41 5% CARBON FILl 
6 1 R67 101-0066 510 OHM 1/41 5\ CARBON FIll 
7 15 R27,Rl1,Rl8#,R47,R56,R89, 101-0073 1K 1/41 5\ CARBOI FILII 

R90,R91,R94# ,R95,R99, 
Rl02 ,Rl04 ,Rl07 ,Rl08 ,Rl09, 
RHO 

8 5 Rl3,Rl5#,Rl6,R20#,R43, 101-0075 1.5K 1/41 5\ CARIIOH FIll 
R45,R52 

9 1 R83 101-0081 2.21 1/41 5\ CARBON FILII 
10 4 R4 ,R19 ,R50 ,RS7 ,R98# 101-0085 3.3K 1/41 5% CARBON FILM 
11 3 Rl7,R21,R62,R96# 101-0089 4.7K 1/41 5% CARBON FILl 
12 1 R29 101-0090 5.1K 1/41 5% CARBON FILM 
13 0 Rl# 101-0092 6.21 1/41 5\ CARBOI FIll 
14 1 Rl8 101-0095 8.21 1/411 5\ CARIIOH FILII 
15 3 R58,R63,R70,R84# 101-0097 10K 1/41 5% CARBON FILl 
16 1 R60 101-0101 15K 1/41 5% CARBON FILM 
17 1 R5 101-0103 18K 1/41 5% CARBON FILl 
18 4 R9 ,R24 ,Rl6 ,Rl7 101-0105 221 1/41 5% CARBON FIll 
19 4 Rl1,Rl2,R28 ,Rl9 ,R97# 101-0107 27K 1/4If 5% CARBOI FIll 
20 4 R8,R44,R46,R65 101-0109 33K 1/41 5% CARBON FILM 
21 1 R6 101-0111 39K 1/41 5% CARBON FILl 
22 8 RJO,R35,R48,R53,R71,R72, 101-0113 47K 1/41 5% CARBON FILM 

R77,R78 
23 4 Rl,R2,R40,R41 101-0114 51K 1/41 5\ CARBOH FILl 
24 2 R75,R66 101-0115 56K 1/41 5% CARBON FILM 
25 1 Rl4 101-0118 75K 1/41 5% CARBON FIrR 
26 4 R34# ,R42 ,R51 ,RS9,R79 101-0121 lOOK 1/41 5% CARBON FILM 
27 1 R74 101-0125 1501 1/41 5\ CARBOH FIll 
28 1 R23 101-0129 2201 1/41 5% CARBON FILl 
29 1 R76 101-0139 560K 1/41 5% CARBON FILl 
30 5 R22,R49,R64,R85,R93#, 101-0145 11 1/41 5% CARBON FILM 

Rlll 
31 2 R73,R92 101-0160 1011/41 5\ CARBON FIll 
32 0 Rl12#,R7# 103-0030 30 OBII 51 5\ IiIREIfOUlID 
33 2 R69,Rl3 107-0003 21 PO'!' 1 TIIRIf R/A 
34 3 R32 ,R54 ,R80 107-0015 SDK POT 1 TURN R/A 
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SECTION 7 - PARTS LISTS AND SERVICE DIAGRAMS 

MODEL 42 CONTROL BOARD PARTS LIST (702-9471F) Continued 

ImI (1fi COIIPOBDT REFEREIICE PAR'rRO. DESCRIPTIOJ IABUFACTlIRE P /R 

35 0 RlOOI 107-0202 2I Pal 1 TIlRI 
36 2 RP2,RP1 119-0006 10K I 9 BUSSED 10-PII SIP 
37 2 RP4,RP5 119-0008 10K I 7 BUSSED 8-PII SIP 
38 1 RP3 119-0021 R/2R 100K/200K 10 PI! SIP 

39 4 C52,CS3,C92,C93 151-0001 10PF 100'/200' + 10'/5' CERAlIC !PO 
40 2 Cl8,C21 151-0010 100PF 100'/200' +-10'/5' CERAlIC !PO 
41 17 C20,C32,C33,C35,C471,C48, 151-0020 .001OP 100V +-10' CERMIC, X7R 

C49,CSl,CS4,C56,CSO,C81, 
C82,C83,CS4,C85,CS6,CS7 

42 2 C65,C64 151-0022 22PFI00'/200' +-10'/5' CERAlIC IPO 
43 1 C42 151-0047 470PF 100V/20OV +-10'/5' CERAlIC !PO 
44 3 CU,C45,C96 151-0120 .01OP 50V/100' +-10' CERAlIC X7R 
45 32 ClO,Cll,Cl3,C23,C25,ClO, 151-0180 .IOP 50V +-20' CERAlIC ZSU 

C40,C43,C46,CS5,CS7,CS8, 
CS9,C61,C62,C63,C66,C68, 
C69,C71,C72,C73,C74,C75, 
C76,C77 ,C78,C79 ,C88,C89, 
C90,C91 

46 1 C8 151-0199 .47OP 50V +-5', POLYESTER 
47 1 C22 152-0015 .015 OP 50' +-5' POLYES'lBR 
48 1 Cl4 152-0047 470P 25V 20' II-POLAR ELEC'l'ROLmC 
49 2 C41,C24 152-0050 10 OP 100V 20' IOI-POLAR ELICTROLmc, RADIAL 
50 3 C4,Cl5,C36 152-0080 .22 OP 50V +-5_ 
51 2 C6,C7 152-0085 .01 OP 50' +- 5_ POLYES'lBR 
52 3 C2,Cl9,C37 152-0088 .0047OP 50V +-5_ POLYES'lER 
53 2 C27,C28 152-0089 .001 OP 50V +-5_ POLYESTER 
54 2 C18,Cl 152-0122 .022 OP 50' 5' POLYESftR 
55 2 C17,Cl2 152-0130 .033 OP 50V 5' POLYESm 
56 1 C29 152-0152 .0015 OP SOV 5' POLYESTER 
57 4 Cl,CS,C14,C26 152-0250 .047 OP 50' 5' POLYESTER 
58 3 Cll,C39,CSO 154-0025 1 OP 35V mm.DII +- lOt 
59 4 C94,C95,C97,C98 154-0100 10 OP 16V MALUI +-10_ 
60 2 C67,C9 155-0052 10 OP 35V +-20' RADIAL ALlIIIIBIlX EL!C'lD.mC 
61 1 Cl6 155-0053 220P 35V RADIAL mmux ELECTROLmC 
62 1 C70 155-0083 470 OP 10 VOU' RADIAL ALDmUI ELECTROLmC 
63 1 C60 155-0140 3300 OP 25V +50'-10' AXIAL wmux ELECTROLmC 
64 14 El,E2,E3,i4,ES,E6,E7,ES, 305-0001 FERRm BEADS 1/ LEADS 

191 , ElO,Ell ,El2 ,El3 ,El4, 
El5 

65 7 DSl,DS2,DS3,DS4,DS5,DS6, 311-0011 Lm RED FLUSH 
DS7 

66 1 DS8 311-0012 Lm GRDI FLUSH 
67 1 U36· 316-0232 RS232 DRIVER CIlS +5V P<m 232 
68 9 0l,U2,U4,OS,U6,07,U8,09, 316-0358 OP-AlP, DUAL BIPOlAR 358 

0l0,U221 
69 2 VR2,VRl 316-7805 RIiIII.AD, +5V 1.SA 7805 
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SECTION 7 - PARTS LISTS AND SERVICE DIAGRAMS 

MODEL 42 CONTROL BOARD PARTS LIST (702-9471F) Continued 

ITEM QTY COMPONENT REFERENCE PART NO. DESCRIPTION IIAIlUFACTURE P fN 
-------------------

70 1 028 317-5121 DUAL rm RECEIVER 5175121 
71 1 U30 317-5122 TRIPLE LINE RECEIVER SN75122 
72 1 032 317-5138 QUAD BUS xeva 5175138 
73 2 013,017(1mE 1) 321-0751 CMOS MICRO, 0 TO 70C, 3.5 TO IE ASIC 001 
74 1 035 321-2181 DOAL OART, 2681 2681 
75 1 021 321-6811 OP-BCIIOS 68BC1IAO 
76 2 027,024 321-8256 SRAM, 32K X 8, lOONS, 50UA FROM 0-70C 32KX8 
77 1 031,0291 (10ft I) 322-7256 j2KI8 CIIOS EPROI, 250HS 27C256 EPRaI 
78 1 03 323-4053 3PDT SWITCH 4053 
79 2 023,019 324-4138 DECODER 1 OF 8 74HC138 
80 1 034 324-4373 ocm W'CH 74HC373 
81 4 014,015,UI6,018 324-4374 OCTAL DFF REG 74HC374 
82 1 025 324-7400 QUAD lARD 74HCOO 
83 3 011,012,033 324-7414 HEX SCHMIDT 74HC14 
84 1 U20 325-7432 QOAD OR GATE 74HCT32 
85 1 026 340-2003 RELAY DRIVER 50V/.51 2003 
86 0 Q31 340-3055 121 60V N FET 3055 
87 1 Q1 340-3904 MPH 40V /20011A 2113904 
88 1 Q2 340-5460 JmP-CIIAlI 2115460 
89 4 CR9,CRlO,CR11,CR12 342-0001 SILICON 1A 100V .50 SP m002 
90 7 CRl,CR2,CR3,CR4,CRS,CR6, 342-3009 SILIcat .50 SP 114148 

CR7,CRl31 
91 1 CR8 343-3030 lit 6.2V =- 5t .5 SP 114735A 
92 1 SIl 371-0007 51 QUAD DIP, SIDE ACTUATED 
93 1 Slt2 371-0008 DIP SIt, 8-POS, SIDE-ACTUATED 
94 1 513 371-0024 SPS'l' RA PIIB 111fT D PB 
95 1 Y2 376-0358 XTAL, 3.579545 HC-49 CL=18PF 3.58MBz 
96 1 Y3 376-0737 XTAL, 7.3728 MHZ HC-49 CL=18,20PF 7. 3728MBz 
97 1 Yl 376-1600 XfAL, 16.000 MHZ HC-49 CL=18,20PE 161Hz 
98 2 Kl,K2 380-0001 SPDT 12V RELAY 
99 1 P2 401-0021 D-SOB, 9-PIIf mALE, PC IIOOft RIA, PLAS'l'IC 

100 1 PI 401-0059 15 POS R/1 HEADER 
101 13 TP1, TP2, TP3, TP4, TP5, TP6, 403-0001 1 OF 401-0052 

TP7 , TP8 , TP9 , TP10, TP11, 
TP12/,TP13/,TP14,TP15 

102 0 JP9/,JP51 403-0002 2 OF 401-0052 
103 13 JP1 ,JP2 ,JP3 ,JP4,JP6 ,JP8, 403-0003 3 OF 401-0052 

JP10 ,JP11,JP14 ,JP15 ,JP16, 
JP17,JP18 

104 2 JP13,JP12 403-0004 4 OF 401-0052 
105 1 JP7 403-0204 8 OF 401-0052 (214) 
106 1 F1 416-1576' FUSE AGe 1 A FASHLaf 1A 
107 4 J1 401-0221 BNC BULKHEAD RECEPTACLE 
108 5 XVRl,XP2(2EA),lJ1(2EA) 210-0001 440 KEPT lfIl'l' PlATED 
109 3 XVRl,XP2(2EA) 220-0106 440 X 5/16 PAN HEAD PHILLIPS 
110 2 XJ1 220-0108 440 X 1/4 PAN PHILLIPS 
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SECTION 7 - PARTS LISTS AND SERVICE DIAGRAMS 

I MODEL 42 CONTROL BOARD PARTS lIST (702-9471F) Continued 

1m !1fi C<IIPOliER'l' REFEREIICE PAR'!' 10. DESCRIPTIOR IW'AC'l'IlRE P /H 

111 3 XYl,XY2,XY3 236-0005 Be-18 CRYSTAL IHSULATOR 
ll2 1 XVRl 381-0010 HEATSIHK TO-220 BlACK 
114 1 XP2 401-0042 DB LOCK SCREWS 

115 17 XJP1(POS A),XJP2(POS A), 402-3040 mr JUlPERS 
XJP3(HI) ,XJP4(POS A), 
XJP6(POS A) ,XJP7(2)(POS IRT), 
XJP8(POS A) ,XJP10(POS A), 
XJP11(POS A) ,XJP12(POS A), 
XJP13(POS A) ,XJP14(POS A), 
XJP15(POS A) ,XJP16(POS A), 
XJP17(POS A) ,XJP18(POS A) 

116 9 XUl,XU2,XU4,XU5,XU6,XU7, 407-000S SKT, OS PIN DIP 
XU8 ,XU9 ,XUlO 

117 5 XDl1,XDl2,XD20,XU25,XU33 407-0014 SK'l', 14 PIB DIP 
118 8 XU3,XU19, XU23, XD26, XD28, 407-0016 SK'l', 16 PIH DIP 

XU30,XU32,XU36 
119 5 XU14 ,XU15 ,XU16 ,XU1S ,XU34 407-0020 SKT, 20 PIB DIP 
120 2 XUI3,XUl7 407-0023 SKT, 24 PIN SKINNY DIP 
121 4 XD24,XU27,XD29,XU31 407-0028 SK'l' , 28 PIH DIP 
122 1 XU35 407-0040 SK'l', 40 PIH DIP .. ' 
123 1 XU21 407-0052 SKT, 52 PIN QUAD 
124 4- XJl (1m 16) 408-0012 22GA BARE WIRE 
125 1 PCB 410-9471A PCB MODEL 42 CONTROL BOARD 
126 1 XJl (lOB 16) 415-9712 BJC X 4 BRACm 
127 1 XD24 416-1214 28 PIH mE'f/BATi', 8K/32K 
128 1 XU27 416-1217 28 PIN BATT/WATCH 8K/32K 
129 2 XFl 416-3040 FUSE CLIP 
130 5 XDS4,XDS5,XDS6,XDS7,XDS8 417-0010 RIGHT ANGLE LED HOLDERS 
131 AIR XVRl 561-0001 mERIAL C<IPOIJRI) 

132 AIR XVRl (10ft 18) 561-0015 SILICOlI RUBBER ADHESIVE SEAWT 

IOTES: Notes are for production use only. 
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M'ICROPROCESSOR SHEET 2 POWE~ ~!:!~PL':_& 
BUS !NTt::.~FACt::. SHEET 3 

00894712.SCH 

TSB·~---------------------------itTSB 
RSB~ ~RSB 
RRB] ~~RB TRB~ TRB .. 

RSTM~--------------------------~RSTM 
RESET~ ~RESET 

AC/DC~----------~ 
ACe-.. ----------, 

00894,713. SCH 

SUBAUDIBLE & 
TONE GENENERATOR SHEET 4 

0[0 J1 0[0 .. 7J ~--------~~~~----------~D[O .. 7] 

$180~1~--------------------------~$1600 
$1400. $1400 

RDM·~------------------------__ -I~OM 
WR~~ WRM .. 

TERRM~~--------------------------~~!ERRM 
TACKM] ~!ACKM 
TBSYM .TBSYM 

COR~'------------~------------~COR 

00894714.SCH 

RX/TX AUDIO 

~------------Ml~COR 

TT E~ i~--------------------------__ TT EN 
RT EN. ~RT EN 

SQUELC~i ~SQUELCH 
PTT. TT 

CTL1 CTL1 
SENSE ~ ,.SENSE 

00894715.SCH 

sa AUD e-------, 
SUBIN .. ----.., 

SWBOUT It--- I 
TONO Txn I 

//1 

ON:::: TX.U JI 

SUBOU\~­
SUBI~I: sa AUD • __ -------' 

! 

I , 
I 
! 
; I 
I 1 

II 
I 
I 

,i 
AC~ ------------' 

AC/DC ! .. ----------........ 

REV DESCR PTION DRN ~~V DATE A R~_E:ASE DGW ;:/ , lI·l<l· Z 
'& \-\c.\;.l Z.lb'2. G\).. ~ .... ,;. 4· I. 93 
C l-ieN z..''''Q I~ -_LJ HCN 2.4'+1 Dw' .0. 7. . \'e.",-,~ 
E HeN "C..SC;O ON ~ .... ~-I2.~<J 
F [l'.N 2"21~ AU. t l J ~ ((_ ...o'l-5:;L 

NOTES· UNLESS OTHERWISE SPECIFIED. 

1. ALL CAPACITORS ARE IN MICROFARADS. 

2. ALL RESISTORS ARE IN OHMS. 1/4W. 5:1:. 

3. ALL POTENTIOMETERS ARE 1 TURN. 

UNUSED PARTS: 

+5V ... 
RP4B f,1 
10K 

3 

~
2 

1 
1 

U20D 
74HCT32 

U26F 

~ 
U26G 

~ 2003 

LEGEN : 

P-J4B 
6. 35B 

- 7 
5 .. 

PJ2211'S 
6 35B 

- 7 
.. 

... 

~~10B 6 358 
- 7 

5 .. 

.... 

+ OPTION. INSTALL PER 
CUSTOMER ORDER. 

INSTALLED ON 
HIGHER ASSEMBLY. 

NOT INSTALLED. 

-----x------ CUT TRACE. 

---------- .JUMPER WIRE. 

···!Tale 

ZETRON. INC. 

1233S 134TH COURT N.E. 
REDMOND WASHINGTON 9805 
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POLL 
SYNC 
AREA 
CH1S 
CH9 
CH4 
CH2 
CHl 

10K 

MICROPROCESSOR CONTROL 

+5V +5V +5V 

+~V css 1 e79 1 e7B 
,.U~2..i!:1---V-c-c-'2S 1 I~· 1 J . 1 ~ .1 

-I ~+5V +!5V 
E7 A 15 P.!3ii5r--_---:~ ________ _'AQ.,~ ... ~><I_// ""'U~3=-1=--~_.., U2 ~ 
ES A14 ~i3~1'5~--------------_I~A~1~4H2~7 A14 vee 2 ,!jBI.l!!S!.!;P~i_;;.2'7z.1 A14 vee B 
E5 A13 37 A13 26 A13 VPP 1 J:B1t.,;;S~P:;L.._2:,S~2 A13 VPP 1 

139 A12 2 :1""? 
E4 A12 39 A11 23 A12 1907 ,1'1 23 A12 1'9 
E3 A11 40 A1 21 A11 07 H 06"""- v;..,~ 1----l2~ A11 07 t"tf-=9'-!!!!-':"'" 
E2 Al0 41 AS 24 Al0 06 1 05"""- 1<~A~S~--2~4 A10 06 t"1-=7'-!!!!-~ 
E1 AS 42 AB 25 AS 05 H 04 "'.A""B~-~2~5 A9 05 ~6~~ 
EO A9 SV A 7 3 AB 04 1 03 "A::l.J7~---''''3!!4 AB 04 1'!1~5~~ 

U34 
27 A7 

~B!SHP~' 1~---l2~6~ A6 
~B 'SHP~0'?----l2~S~ A 5 
~B"ES""R~1_-,3;:.;0;.! A 4 
~B::;.S""R"-",-_...:3,,,,1=-! A3 

A 7/ 07 ~1,6 ___ -,..~7_~1B 07 vcc 
A6/06 15 16 17 06 07 
A5/oS 14 5 14 OS 06 
A4/o4 3 4 13 04 OS 

if+ r-------I~~-~ A 7 03 l2 '1:?-f:b.6---~4 A 7 03 ~3~~ 

I:!j0 ~~; AS 02;-.5 g.1. ~','~A!5---~5 AS 02 ~2~~ 
1 J .A4 S A5 01 1i 00 ~;4"'----'6!!4 A5 01 ~1'-!'~ 

A3/o3· 2 3 8 03 04 

BSI11 
BS 

.A1 
,A1 
.Ai 
A9 
A9 
A7 
A6 
AS 
A4 
A~ 
A-::> 
A1 

.A 

A ro 'I "', 

+5V 

1 C75 

U27l 

.1 

~;r 1 A14 VCC 2S 
2 A13 19 A12 07 2 A11 OS 1S 

21 A10 05 1 
24 it) 
25 AS 04 15 AS 03 13 A7 02 4 A6 01 12 

5 11 
6 A5 DO 

A4 
A3 9 A2 9 

1 Al 
AO 

i~ j I ~~ ~:i DO ~'-="",", ~~~~::::::*1B~ ~~ DO ...... .....,.;~ 
~2 I ~~ 1~ A1 ,,-~,~1E---1"':~~ ~~ 
~ J ~ :: '-C."'---2"""'12 :: 22, OE 

12 +SV $BOOO I ~ g~o g;F; 0 r,:>0 CE $4001127 ~~o I 
RP4A 

S v, ,,_ ... 1 'lNv=2-==-_3~1~2 A 2 +.,. COR ."." 
10K ~.!!:l.~"~" A1 

~I S""'E"'"N"""S""'E'--'> 3 4 AO 

A2/o2 11 2 02 03 
A1/01 I~ :1 4 01 02 
AO/oO '''' 0 3 DO Gi 

AS F4=---+ __ ..II..:! 11'-(] L E 00 

1\ ! 27C25S EPROM 2:;:56 EPROM '-4""'3""'2-=S""'S--=R-A-'M I CS4 Y3 
22PF11 7.37 26M,HZ 7 EXT AL 

I I RS2 
+5V +SV 0 10M 

t 7
g::cm T CSO BANK-SW ( 0 i 

~ .1 ~ _________________ ~~ __ .-___________________ ~ ____ ~_-+ ____ ~e~l.~Dle~K __ ~ 

.... 
+5V 

07 

06 " 
05." 
04 
03 
02 
01 
DO 

1 
C73 

U24l 

.1 

~V 
BSRl 1 A14 VCC 29 
BSR 26 

'" .Aj2 2 A13 1S 07 
A11 23 A12 07 16 "'IF; 

All OS Al0 21 A10 05 17 O~ 
A9 24 16 1.4 

AS 04 A6 25 A6 03 15 03 

'" A7 3 A7 02 3 Ei2 
~ AS 4 A6 01 12 01 

A::> ::> AS DO 
1 

A4 6 
A3 A4 

A3 
~ A2 9 A2 ~ A1 9 A1 "- AO 10 AO 

22 OE $2 00 20 CS 
27 WE t GNO 

43256 RAM 

I r n To 71 ~1 1 I " C65T B XTAL 
RP4F j::1122PF ~ 

'I 10K ~.1 V B < RST* 17 RESET 
~~G ! RO* Pi ;~ XIRO 

~/,---------------~~ '-------------------------~ ~~--<JD[ilO[.:.~:>~ 
E~IS------------------------------~'~:D~e~l~I--~~ 

R/W ~6~--------------------------r---------....:Ir-~~. I 
1 I RP40 [QJ-, I IRO 

\
1 +5V~€ • ~ MOOB 

! U2S9 I I ! 74HCOO 

f 121 U2S) I T~O WR* RP4E ~ I MOOA 05 25 CO* 

I I R:::T .,v, a ~~~ gi ~m~: I •• v ,: b-£6~~~1~3~ t~1~1~-~~~~~~WI~AI~*!~ LIGHTS,,-

I : ~ , ,GNO 01 t!!~~!6~---------------' ! ~~~goo 
1-:S6 ~ ~ LI -S-6-H-C-1-1-A-0-

0
_
0

.,..: iii 

I 
I 
1 
I 

I 

, i I ! 
~.01 II! 

CS4 

RS232 
BUFFER 

+SV 

VCC 6 

! 11 
i I ! 
ii' 
III 
! 1 

I i I i CS7 
! 10 TANT 

+10 ~2~-+4~---~~,~I+SV 
C9B .----

rTH~~~ 
CS5~ C1-

-10 6 'kr---.., 
110 "TANT "& 

10 TA'[-1TI' 41 ~C2+ 

PROGRAiVl R110 5 C2-

P; 'i"",2 E1lS 1K 14 Ti0 
oTR 
CO 
TX 
RX 

2 1 _::> E13 Al0 7 T20 
~~~--~--~--4-~~~~~~~---~~....J ~ All 

T1I 11 
T2I 10 
R 1 0 p=.1.~i<--+---' 
R20~ ~ .. --4n __ L!1)li\2=-=E..::1-=4~_+-____ R'VI/I10.,...-9...JJIiB R21 

~6 V.J :1K 1,§ GNO 
~_~_~1~""'2~E~1=2-4_+-~ __ ~~~_~ _~I. _______ ___l 

~ ... ILJ Rl07 V 
L-i="- 1K 

CB7 -I- -I- _1... _I- C8S 

.ooif T T~OOl 
C93 C81 

.001 .001 

CB6 -I- -'- -I- - '- CBO 

.001 TTT1· 001 

C92 C64 
.001 .001 

MAX232 

OTR* 

74HCOO 

~--------------------------~ +1~;.v U26C .. p~i~.. +12V 

+5V C74 

+5 V 't---l h 
~1~ 

,~~ ________ ~11 b 3 $8000 
'M5 -L-..!_ 

U1S 

U25A J 74HCOO 

+5V 

VCC~ 
Y7 + 
Y6~ 

+5V~ ~~ ~~ ~c~nnn 
~ E1 Y2 13 $4 00 

Yi 14 §;~c 

~,--G_N_O _____ Y_o...J~ 
~ 74HC138· I 

~U~2~3~ ____ ~,.~+~V 
VCC fA.li!--' 

,--~A~1.!?2_~3 A2 

+5V 

1 
l 

C63 
.1 

+5V 2003~RSOr, . 
. r=U~3~5~---. 1 C91 .--____ ~3 14 

f',,~,O!!_~~-----i~i<-i~~;.,! 07 VCC II~ T· 1 I L OS5 1K I 
~S~----l1~B~' 06 ~ U26B" SYNC· 

4 ~:3 g~ TXOB ~ 2003 ~'... R91 i 
."'0il*3--""'2t.47- 03 RXOB ~ ..-___ -'2!OJ 15 L ~ 

2 02 I~ "CA~RIER.1K I ~~:1 ___ -;1~l!5~ 01 TXDA T U26E 
" ....... O"'-_---'~=_=_J DO RXOA 31 R 2003 ~ ,OS6 ASS 

5 'x)i!1:.S2'--_K 
"A?;3;<-_______ -;6FiI A:3 07 i1!:!H:S~---------l r: r 1 K 
"A~2!if--------;5iM A2 06 ~2'_';6~-------....J_ 
""'A?,1~-------;:.;:;I A 1 05 14 'COA U20 C 
"A~0"'-______ --"-I1 AO 04 127 ~ I 

03 ~ tT EN > I I < R T EN 1-: 1 0 ~BL_-!I~ !';iQ~U[E:bELlc;:tH'-'" 
WA* ~~ WR 02~ :~6 .!i:~gl.:::;.,,0,.,0~-... 3~5 AO 01' S OT * I ~U3301'1 74HCT32 
""-"=""'-----=<= CE 00 .IT U33F T .1 > 
IRO* 2~ IRO 16 :37 74HC14 i3~ 

C93 ,,;:';IR;;E;;S;;E;;T;;=:~:::-"'~~ RST I 5 36 ~HC 14 1 ~ 

~
" Xi 14 :~9 1 P. 6 0 A EF.J 

10PF II O..:h R111 I3 36 ..a:P~:SW1A TEST 3 gB UNI 
1M 12 4 ~3: SW18 VALIOATE 

C92 II TY2 33 X2 Il 7 4 5 SW1C BAUO B ';Pi8 
i0PF 1 3 . 5BMHZ 20 GNO IO' SW10 BAUD A 

2681 UART 97~2345 
RP5G I >~ I 
10K I. ,"-, >. J 

111'1'1lr 1 '-.Q.A.:.1.:.i_~2 A1 Y7 1>--7--
,-~o.:1~O_~1 AO YS -$:1800 151800 :-

YS:3 §;'i4·o6 :14 .> 
'------I------l~!-I E3 Y 4 pt~ +!5V 

f 8 ~~ ~, ~4t:$0400 1 
'-G_N_O _____ Y_O~~ -r 

74HC138 ~ 
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.1 

ZETRON. INC. 

!Title 
MODEL 42 CONTAOL BOARD 

Size Document Number 
B 008-9471 

Date: Mercn 3 S n et of 

7-7 



A 
AC 

POWER SUPPLY 

AC/OC INPUT 

C!54 
C!56 r· OO1 l·OO1 

F1 
1A 

Ri0a 
1K 

25V 
Dse 

POWER 

+12V TO +5V 

+i2V VR1 
7B05 

1 IN 
C66 
.1 

+12V TO +A 
+12V VR2 

7Boe 

IN 

TPg 

C71 
.1 

+12V 

T C!55 
.1 

1 .... 

+i2V 

CRB 
6.2V 

+A 

R9 
22K 

+5V 

+A TO +2V 

RiO 
470 

POWER-UP RESET 

4 

U12B 
74HC14 

+!5V 

+2V ,-
I 

Re9 

iK 

+!5V 

R104 

1K 

TPB 

I 

U12C 

C/51 1.001 

7-8 

BUS INTERFACES 

+!5V 

1 
~ 

0 

C76 
.1 

3R 
3S 
3A 

e GNO 

..110 

..I1A 

1 

3Y 

SN75i22 

..I1C 

..liB 

2 

+5V 

+5V 

1 
1 

SUBSCRIBER 
BUS 

REPEATER 
BUS 

.JP14 

C77 
.1 

+5V 

1 CB9 

~ .1 

+5V 

11 

.b 

+A 

R97" 
+A 27K 

R96" R100" 
4.7K 2K 

"TEMp· • 
TP12" R94" 

CR13" 
1N414B 

1K 

R9B" 
3.3K 

+!5V 

U32 
VCC 

10 1B 
1R 

20 2B 
2R 

3B 

40 4B 
4R 

S 

GND1 
GND2 

SN7513B 

RRB 

HEATER 

1M 

1tle 

2 

7 

+5v 

1 CBe 1. 1 

+12V +12V 

R1i2" 
30 5W 
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TX 
POL 

JP11 
B A 
000 
321 

+!5V RP18 
10K 

CS2 

.-___ ~i~irr>o·~1.0~~----------_. 

U11E 
74HC14 

U13 

+5V 

VCC 24 

C57 

.1~ 

OS1 

~ B ·QUAL· RBB +5V 
rr>o~----~·~~~~--~ 

U120 'l' 330 
74HC14 OS2 

~>o_~1l0~ ____ "~I~~X_· __ ¥R~B7 __ ~ 
• ~ U12E 'l' 330 

74HC14 

RBO 
50K 

·TX DATA· 

SUBAUDIBLE 

C36 
.22 sov 

R57 
3.3K 

II T 11 Xi P3.4 2 'T~~r'- U12F 'J. 330 +,. I 51K 

TX DATA FILTER 

f,or:~~z 6 '0 X2 ~U ~ii1~~:~:3:::::'-,-=~:'~:"r~:"~:"._--+~-" 13'rr X> .... 1,2 ___ -1·~I4Jt-3-. _'VR",B"..6_...J A -:h R40 ~ 
: RP1A 1 1 1 ~~3 ~~J ~ "T" 5 7!HC14 R76 IB R41 6

5 
- 7 ~~~ ~~~ 3 

X X P3 1 .. ,,.. '" rr X>.....:~"------'\/VI"o-....... ----...... -li.l- 1 = 51K >'--.. ...... --'\IV\r---<~~I/VV--~-"'i .. :{Ii I 10K 2 3 4 ~6~C 10PF 6 P3:0 1:0 :D~:TA ~!~g14 560K +2V~ ::II .. ~'U~B"-A-"" 1 .. U::B 1 l 14 
.J L-.-....... -+--+---'=.:~--------7l!H PO. 2 Pi, 7 f!j'1*-9-~P~DiHB~16~' ~ ~~~ C1B T ..J... 

~-------t-----------i;lB PO. 1 Pi, 6 t.;1-=B;.-----;P..;;ID:HlB!H,~55..· ...b R56 C26~-T'- .OC01497T T .022 SOV,l. "z-

Pp 11 . 43 t;1~6~::~P~I::J~B~.i 3 4 4 ...... +2V 

1 

U6A 
358 

TP2 

~ R27 

1K 

R3BIII 
1K r-.~~------~-----------4 PO. 0 Pi. 5 t71';;;7i---';P:;;0*lB~4~1"" ~ R7 .... 1K ,047 +2V 

RX , PRSTK13 JJ X)'·11o.!2=--____ ... S~ RST Pi: 2 ~'1_+5-~P~[::J~B~ JJ U11B 1 150K ,... '--_________ _' ~01;3 50V 
POL X X I U11F t P1.1 1j ~g~ 74HC14''------------------------------------------------_________ ...J 

I I ~ I 74HC14 GND P1. 0 1"1"",-_~"""-,,,, 

~ I ~A~S~I~C~0~0-1--' 
R22 

R26 
100 

A B P RX DATA FILTER SUB-AUDIBLE CENTERING CIRCUIT 

SUBOU 

HI 
LO 

010203 +15V 1M 

< J~ 1~ .. 7 0 ro .71 '" ....,0="7=-_+_k_:~::-l ~Q7~~ 07:~ 19:~9! I + '~s~r + . + 'f-, r{' ,:::* ~"~TrN 
~l5 16 Q6 g~ ~1-=4f-' _-=P~8!-'.:3~ J 250mvp-p Is' R12 I 6

5
t--... _ 7 ~3~ - 6 >1,L ... _ .... 1_-"'R'V3"'S----...... -....5S:!.l- ~~~ 

r'·~;,:31::::;oL1~.~~ g~ g; ~~~3~::::~~~g~~~6~~. R4 ;~K ~iK --4- 1 i R11 27K ~~~>'-----. ..... +-I~ 31 ... ;; U5A 22K >'7~>---'V\IIr-.....,_-'1"'1~ 
+5V 

~l~[10lB~0~0[:~--r_--~1~ 
*f>_-+ __ ...52..,1 

4 

5 

151400 

11 
3 

HC * U20A 
74HCT32 

S 

C6S 
.1 

r-..."-!!!'~0 __ -'9:'-1 Q3 02 r:7~ __ ;.;P;liiDf'ii;Bf-':2~ ~Si1QC;A~UjQ:::>-:~~-l-j-~;.;,~-r-..:;.;.,-------3l_r_~~.. >'L-, ...... --2J7V1/\K~--'V\IIr---_l.....,· U 18 I 1 358 R25 .. USB R7~ U 11A 

~~D1;~~i;~~::~~ g~ g5 I"~"-__ .:..~-=g:.=~",,~"--.. 3.3K 1 C1 1 1 14 ~~~ T 358 I -=- 100 358 10M ~4HC14 
........ 6"'-_--'2., QO R31¥ .047 -,- C2 T ~ -~ ~;22 50V i 

CLK A~ 11,---, 6. 2K . 0047 - ~ I 
'-
____ O_E~ ... ~ C 12 +2V R23 +5V 

GND 4.',~~ SOY 1.. ___ +_2_V _____ --' .033 SOV'-_________ --'. 220K .. , "l' 1 
+5V R24 .:lr-"'~ CR1 R37 1 22K 1N414S 2C:K 1 

74HC374 +2V 

sJ+5V. 
TCS8 CR2 
~,1 1N414S 

U14 ,...:::-0....:::...----.20 
_" VCC "~.1.!~7=--_~~B;;, 07 

"''i0~5:;-_~1 7::-1 OS Q 7 r.1~S:---..... P~)0~IS"'7;_; 
",0~3'1-_ .... 1~4~ 05 Q6 ~1~6;-_-=P~Bf.;5~ 
",0~1_---,1..,3:e-! 0 4 Q5 f'l1'-;5E--_--'=P~0:.;;B:_::3;:.--' 

i'.."OeO __ ....,8:-l o3 Q4 1;!,~2--~PI0~B~1j 
r-....'*')2~ __ 7-::-i 02 Q3 I;t;S~_-;:P~O~B'*"../ 
1'--:"*~4 __ -;4~ 01 Q2 1ii6:--__ ~PI~B~2./ 
r-....."0"'6"'-_--'3,, 0 0 Q 1 e;5;.-__ :P-!e:B""4,.....,j 

Q 0 "'2'--__ '-P ... l""""S IS,-", 

+5V 

1 
1 

C61 
. 1 

;0 18 

TONE GENER.A TOR 

-->::.'"-"' ___ -.sJ+A. ,.-U15 
VCC 20 

1 ~~ C16 
22 

C46 
.1 

10

1 
X2 

11 Xi 
2 17 
4 4 
'S 13 
7 e 
.5 7 

07 
OS 
05 
04 
03 
02 
01 
DO 

,TQN7 9 
NS 8 

~U8B 
R59 R75 - >7L~-{Tr:JO[NE;iJ:E:EJT2XD> 

OUT ~~~.~. ____ -. __ ~~~ __ ~'v--__ ~~5~ .. 
RP3 

+5V 

RP 1 0 h .... 11'-'V1.."'*5_......,6~ P 
RP1G IT e 7 0.2 
RP1I 1 10 8 PO.1 

L:JVI/\,..,...,,+-"'i PO. 0 

10K 

r--+--'S=:!.! RST 

lao 
T 3 4 

.1 3 
P1.7 S T::JB4 TERRK> 

P1.6 ~~S~t:jE:;::lrr~~FB~~~~ 11 
P1.S 7 TACK* > r-----''+~CLK 
P1.4 6 DB, TBSYK"> pOE 
Pi. 3 ~5:--1-+--+-:!:T~DB~; GNo 

-->::......,. ____ ~+SV-,U18 
Pi. 2 ~1":4;-t-+-t--:T~D~B~ "='" L...7-4-H-C-3-7-4-~ 

"2 P1.1 1:3 ~Q' .lor GNo Pi. 0 r--'--+--+--+--u"~""'IIt... 
18 07 VCC 

",17 06 Q7 r.=1-:i9;.--__ -"-P....,.,R!S ..... T..::..* 

~ i'" 00 54 QS t~ T IB3 
r-... B QS t71.*'"' 2--~~,~BI~ l' 
~~---l~ 03 Q4 '-¥----..!:!!~,._.." '7 '9 T BO 

I'--:~~---'::-l 02 Q3 .::,.------.~~"'" - 4 '6 TS'''' 
'-'-!!!-~---;i:i 01 Q2 "7----~~"~.;, '." .... ,e A 
~"'---""':-"'i DO Q 1 ""~:--__ -L ... '~c,~'-... 

. ~. 
11 QO r--------'11-1 

~ ~~: +!5V 

~'-=7~4~H~C:-::3:-::7~4--' 1 
~ 

C62 
1 

'v' ASIC 001 

6 7 S 
10K 

+!5V 

Tn~ rf'l 41 

11 1 1 
RP1E RP1H 

RP1F 

. TQN5 7 
T IN4 6 
T 1N.3 .5. 
TQN2 4 
TQN1 3 
-I)N 2 

128 
64 
32 
16 
B 
4 
2 
1 

~ GNo 
~':-1 =-0=-OK~/=-2=-0 =-0 K;-: 

l 100K lSSK::h 358 T C38 
R42 C29 100P 

100K T .00 15TC37 +2v 
_.0047 I 

j" +2V '------------........ 
+2V 
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DISC IN 
GND 
SUB OUT 
GND 
TX AUD 
COR 
SENSE 1 
CONTRO!.. 
PTT NO 
PTT COM 
PTT NC 
SUB IN 
DC GND 
AC 
AC/DC 

C20 .JP4 
~1-0_1_-...~ 
r-'I R29 ~A : ~O 

!5.1K J ~ C22 
·~t5 

r--11 
R33 
2K 

"SQUELCH" • 
"!r 

R45 
+A ~ 

1.5K 

C27 C2B 
-11 -1L 

.01~1 .b~1 

R60 
15K 

R44 

33K 

U7B 

- 7 
..:i .. 

35B 

R46 
33K 

+A R61 
R50 
3.3K 

DUAL TIME SGUELCH 

R4B 
47K 

+12V 

R51 
100K 

~ 
jI Q1 

~-----4I~r .... ·2N3904 
R53 

47K 
R32 

"RX AUD 

+lW30 

IB~t~ 
L-____________________ ~~~--~+A 

100 

L:~U· R21 ~ 
.---~--~~~~~-

4.7K 50K 
3 .. 

'>=l!.....-__ ----------<~--t_.....,O TP3 
C2 

10 100V-r 

P1 
1 2 El 

R55 
1 

+2V 358 

r~ 
I ftt 1,...,2 E2 

~lif:+<~ __ ... l-f1 "'" 2 E3 

1 -1'1-:1~<IDsU;mJB[Qiourr::J I TXAUD' I C34 
47 I [j,siJl "-' 

1 2 E4 
1 ' 'S ' 1 2 E5 

! l7 1 2 E6 

~ --~;~!! I 

~ 11 ,~2 :~Jt._ 
":" I I C47J11' T Ia: ...... '" \ l ·oel L • __ .001 I 

' C3 _ 
C49 ....L .001 -

.00' II c~g, II 
II 
I 

R72 

{SUB N 

...f7i:C"> 
'''CI 

R71 

RB1 C44 
47 1 

,~ .---, 

r----< 
RB2 C45 
47 .01 

! 

II 
! 

I L +12V 
Kl 

4 1 

S 

+5V 

CRS 
lN414B 

NS 

CR6 

2 
00 
.JP5'" 

1N414B U260 

R31 
lK 

+12V 

I 

I +\ < souEtcHI +A cb.i 

R70 

10K 

R99 
1K 

I 3 I. rso c:"< .> C7 ~J. ~~"';L.--ol~_-;Ii . 
"'\ - - 4 II _l r_r---=3.. 35B I .047 

+2V~ U3A .'01 .01 l 1 I 

19 f r 4053 R5 ~~K ~ _ i R13 
1.5K 

~ DS7 
-' 'XMIT" 

+ 18K 1 
+12V +2V i 

Ts 
16 

1 .... 

.JPB -~---~1=3~~4-----«3¢~TILJ1JI 
2003 

+A "EXT COR" TP6 
t -IQI 

R7S 
100K 

R54 

V 50K 

R7B 
47K 

COR 

1 C35 

1 001 
';F 

I 6 U2B R16 

C 14 ~>-,7~ ...... __ ~"V' ~K 
I: S .. 3SB 1 

.047 I 
R14 

75K 

+2V I 
J 

CB 
.47 

R77 
47K 

TP14 ! R1!5'" ~ RT EN I 11.SK __ ~~~~ , . +39 5 R17 

T .JPl 4053 

I' :2V ~""·"""'ll,",5"""---"~"'K--"1 

~OA DISC H42 
°B FLAT 
o 4 ~bl--IP---' 

1 R66 

56K 
+12V C43 

crg~~~-~~-,----~ro tU::A~ 
--~~~-~~--------~-~~ ~~1 __ ~ 

R1S 
R1B ONE TX 

3.3K 

C15 
.22 SOV 

- FLAT - OMP 

R20lll 
1.5K 

B.2K R6S 

IX~!'!Q 

:1.0 

Tltle 

::13K +2V 

TP4 

I-__ ~--------t~ R6S 
2K 

:l.OOV "TX AUO 
LEVEL" 
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410-9471A IIOOEL 42 CONTROL BOARD 

"I I " C24 C47 ~ o TP7 F='9 + C71 TP9 Ol ~O TP12 + 

o.J IDO'H" 
DCfi6VR2 D r---L.......l!l.!!!!....l~~..:...or~ C7 R9 ° Rl00 

C67 ~ 'TEIIP' Rl0l 

-c:3- O~ COl2 [;JCo33Glrr;~ ~ ~ [;] ~~... ;:; ~ I t---=----t I O C2l ... '----' C54 CS5 CS9---I 

Cl Ul OCll R~22 ". IT ~ IN'qa~ ~n ~ ~ ~ ~ R8: 9 R86 ~ C6~ O'GNO' 
TP8 

· '"" ~ 
"WR.I. C7[) C78 
TP10 U27 U29 

U21 
RP4 0 

0 ~ 

c=> C2 0 Rll Rl5 JrI II< R88 C~~ CR12 R~ ~ Rl6 l4 ~ 0 0 CR11 I.....-"'="-=-__ --=:_!. C68 

Cl ~2 & 1 Rl7 D O~;8 0 + P U~r RPl U1S U19 om ULfD 
R2 r--I CR2 JOP5 B ~( ) OSl ~ ~C4 Cll JPl TP2 R7 ~ ~ 

~C5 lioQ2 ~~SUBO~::R:~~O'TXO-o DU6 O~C2~l8 aRS6Q~ :~~crD8 ~~' u 
&- ~R57 • U12 C69 6 1 C14R14 ~'~ J C26 ~ R7 R89 &J ;..L--+,,!~--...., ~ i ~b- B C28[} R5 8 -c:=r 

7-siJ3 R15 R 9 cnl ~39 R76 
C8 A-DISC ~ C20 () r-e C46 S n B-FLAT RlO C21 lJ-' JP7 JPlO JPll C 3 Yl C 8 CS9 C6 

""'4 R7 D 0 O'INT so' 0 O~:~'r U14 U16 U18 

ru :P~ . ~~ ( I J IX RX 
-bliP U7 r"'\ U TP6 Ll.'EXT SO+' POLARITY 

-c:::r ° R4 + 02 \..J ~T R' R20 'RX "UO' ( ) C4l EX CD 
TD Cll C41 0 R77 

R49 O'COR" 
c:> TPI 702-_ C22 RSD TP5 OS4 OSS ...... -'+2V" U4 c=> R51 

11<11< C9 "'0 0 (~[gii~@~) 01 r, ~....o R 9 r-rl_t,.,..RP_2 __ ,.-II '8POLL' '8SYNC' 

I~ 0 ~ b~o~5~ui::lO_]o I'''b b 0 
'CARRIER' 'XI/IT' 'POWER' 

~8~8~8 

D c 

~lO~Pl~A B C 
JPl n JP~~ l) JP16 

JP17 
JP18 

EFJ-A B-UNI 

C79 
IIll 

8 

C90 0 
U34 

P2 

A 

R112 

~'D 

OC96 

n SWl u 'RESET' 
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MTt 

® 6 PLCS 

NOTES I REFERENCE 901-9323 

M42 CONTROL BOARD ASSY 
M42 FRONT PANEL 
M42 TOP COVER 
M38 BOTTOM COVER 
440Xl/4 PAN PH. 
440X3/8 PAN PH. 
440 KEPT NUT 
DESCRIP 

M42 CONTROLLER FOR SEA REPEATER 

024-0166 110_ =-U:_ 
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SECTION 7 - PARTS LISTS AND SERVICE DIAGRAMS 

MODEL 42 SEA CONTROL BOARD PARTS LIST (702-95180) 

LEGEBD: 
1 = Rar IXsm.tED 
" = IIS'l'ALLPJ) 01 HIGHER ASS! 
+ = 0PrI0Jl (IJSm.LED PER CUS'laIER ORDER) 

I'l'EI (ll'! ClIIPOHM REPERElCE PART 10. DESCRIPTIO! muFAC'roRE P /I 

1 1 255 101-0010 1 (1111/41 5~ CAlIB(I FIIJI 
2 2 R68# ,RS1 ,R82 101-0047 47 l1li1/41 5~ CARBOI FILl 
3 2 R251 ,R261 ,1611 ,RI03 ,RI05 101-0049 100 0111/41 5~ CARBOI FIIJI 
4 3 R86,R87,R88 101-0061 330 (II 1/41 5~ ClRBOI PILI 
5 1 RIO 101-0065 470 (III 1/41 5~ CARD PILI 
6 1 R67 101-0066 510 OBI 1/41 5' ClRBOI FIIJI 
7 14 R271 ,RJ1,RJ8 ,R47 ,2561, 101-0073 a: 1/41 5' CAlIB(I PILI 

RS9 ,190 ,191 ,1941 ,195 ,199 , 
RI02 ,RI04 ,RI07 ,RI08 ,RI09 , 
R110 

8 2 RI31,RI5,RI61,R201,R431, 101-0075 1.5K 1/41 5~ CAlIB(I PILI 
R451,252 

9 1 RS3 101-0081 2.21 1/41 5' CARIIOI FIIJI 
10 2 R41 ,RI9 ,250 ,2571 ,1981 101-0085 3.3K 1/41 5' CARBOI PILI 
11 2 RI7 ,R21 ,R621 ,1961 101-0089 4.71 1/41 5' CARIlOI PILI 
12 1 R29 101-0090 5.11 1/41 5' CARBOI PILI 
13 0 RJI 101-0092 6.21 1/41 5' CARBOJl PILI 
14 1 Rl8 101-0095 8.2K 1/41 5' CA1IBOI PILI 
15 4 258,163 ,R70 ,RS4 101-0097 10K 1/41 5' CARD PILI 
16 0 R601 101-0101 15K 1/41 5' CARBOJl PILI 
17 0 251 101-0103 18K 1/41 5' CARD PILI 
18 1 R9,R241,R361,RJ71 101-0105 221 1/41 5' CA1IBOI FIIJI 
19 0 RIll ,RI21 ,R281 ,RJ91 ,1971 101-0107 271 1/41 5' CARD PILI 
20 4 RS ,R44 ,R46 ,R65 101-0109 331 1/41 5' CARBOJl FIIJI 
21 0 161 101-o111 39K 1/41 5' C1RBCI PILI 
22 5 RJO ,RJ51 ,R481 ,253# ,R7l, 101-0113 471 1/41 5' CA1IBOI PILI 

R72,R77 ,R78 
23 0 RII ,R21 ,R401 ,R411 101-0114 5a: 1/41 5\ CAlIB(I PILI 
24 2 R75,R66 101-0115 561 1/41 5' CARBOI FIIJI 
25 0 RI41 101-0118 75K 1/41 5' CARD PILI 
26 3 RJ41 ,R42 ,2511 ,259 ,R79 101-0121 lOOK 1/41 5' CARBOI PILI 
27 0 R741 101-0125 150K 1/41 5' CARBOJl PILI 
28 0 R23# 101-0129 220K 1/41 5' CARBOI PILI 
29 0 R761 101-0139 560K 1/41 5t CARD PILI 
30 3 R221 ,R49 ,R641 ,R85 ,1931, 101-0145 111/41 5t CARBOI PILI 

RIll 
31 1 R731,R92 101-0160 101 1/41 5' CARIIOI PILI 
32 0 RI121,R71 103-0030 30 OBI 51 5' Pl5-30-5t 
33 1 R69,RJ31 107-0003 21 POT 1 roo R/A 33861-1-202 
34 2 RJ2 ,254 ,R801 107-0015 SDK POT 1 m R/A 33861-1-503 
35 0 RIOOI 107-0202 21 POT 1 roo 3386P-l-202 
36 2 RP2,RP1 119-0006 10K l[ 9 R-SIP 46101-101-103 
37 2 RP4,RP5 119-0008 10K l[ 7 R-SIP EXB-P8E103G or J 
38 1 RP3 119-0021 R/ZR 100K/200K 10 PIX RSClOLlO4G 
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SECTION 7 - PARTS LISTS AND SERVICE DIAGRAMS 

MODEL 42 SEA CONTROL BOARD PARTS LIST (702-95180) Continued 

IDII !lrY ca!POHEHT REFERElC! PART 10. ommR1 mtlFACTIJRE P fJ. 
... _ ..... 

39 4 CS2,C53,C92,C93 151-0001 10PP 50V CElWIIC, TEllPERAroRE STABLE C315C10012G5C1 
40 2 C38,C21 151-0010 100PP 50V/100V +-m/5' CElWIIC, 'fBIIPERATIIRI STABLE CIlSC1011 
41 18 C20 ,e32 ,C33 ,Cl5,C47 ,C48 , 151-0020 .001OF 50V +-1ot CElWIIC, aERAME STABLE CIl5C102K 

C49,CS1,CS4,CS6,C80,C81, 
CB2,CB3 ,CB4 ,CB5,CB6 ,CB7 

42 2 C65,C64 151-0022 22PF 50V +-10'/5' CIl5C220K 
43 1 C42 151-0047 470PP 50V +-10'15' CElWIIC, mlPERATIIRI S'l'ABLE CIl5C47lK 
44 3 C44,C45,C96 151-0120 .01OF 50V +-1ot CElWIIC, TEllPERAroRE STABLE CIl5Cl03K 
45 28 ClO,Cl1',C13',C23',C25', 151-0lSO .1OF 50V +-1ot CElWIIC, lIISDBLE AVXSR205ElOWA 

ClO,C40 ,C43,C46,CS5,C57, 
CS8 ,CS9 ,C61 ,C62,C63 ,C66, 
C68,C69,C71,C72,C73,C74, 
C75,C76,C77,C78,C79,C88, 

I CB9,C90,C91 
46 0 CB' 151-0199 .47UF 50V +-5', POLYESTER FtQVIH474JZ 
47 0 C22' 152-0015 .015 UF 50V +-5t POLYESTER ECQ-VlBlJZ 

I 48 1 Cl4 152-0047 47UF 25V 20' IOI-POUR ELECmOLmc 0PJI1E4 701PA 
49 2 C41,C24 152-0050 10 UF 100V 20' D-POUR ELECrROLmc UVP2AIOOIPA 
50 1 C4I,Cl5,C36' 152-0080 .22 UF 50V +-5t ECQ-VlH224JZ 
51 0 C6',C7' 152-0085 .01 UF 50V +- 5' POLYESTER ECQ-VlBlO3JZ 
52 1 C2' ,Cl9' ,C37 152-0088 .0047UF 50V +-5' POLYmER ECQ-81H472JZ 
53 0 C27',C28' 152-0089 .001 UF 50V +-5' POLYESTER BCQBlHlO2JZ 
54 0 Cl8',Cl' 152-0122 .022 UF 50V 5' POLYESTER !CQ1H223JZ 
55 0 Cl7',Cl2' 152-0130 .033 UF 50V 5' POLYESTER ECQ-VlH333JZ 
56 1 C29 152-0152 .0015 UF 50V 5' POLYESTER BCQBlHl52JZ 
57 0 Cl',CS',C14',C26' 152-0250 .047 OF 50V 5' POLYESTER ECQ-V1H473JZ 
58 1 Cl1' ,Cl9' ,CSO 154-0025 1 OF 35V MALDI ECS-P-35El· 
59 4 C94,C95,C97,C98 (1O'lE 3) 154-0100 10 UF 16V TAftALlII ECS-FICElO6K 
60 2 C67,C9 155-0052 10 OF 35V +-20' RADIAL ALIIIID ELEC'l'ROLmc mlVUlOO 
61 0 Cl6' 155-0053 22UF 35V RADIAL ALlIIIBUII ELEC'l'ROLMC mlVU220 
62 1 C70 155-0083 470 OF 10 VOL'!' RADIAL ALDmlII ELEC'1'ROLmC FaA-lA0471 
63 1 C60 155-0140 3300 UF 25V +50'-10' AXIAL ALlIIIBUII ELBC'rROLmc ECEB1E0332 
64 15 El,~,D,M,~,~,~,~i 305-0001 FFJUU'l'E WDS il LEADS 11413-38 

E9 ,ElO ,El1,El2 ,El3,EU, 
El5 

65 7 O51,052,DS3,054,055,056, 311-0011 LED RI) FLUSH L'l'74lR-81 
057 

66 1 058 311-0012 LED GREEIf FLUSH '1'LSG-5201 
67 1 036 316-0232 RS232 DRIVER CIIlS AD232Jl1 
68 5 01',02',04,05',06',07, 316-0358 OP-AIIP, DUAL Il358X 

08,09,010,022' 
69 2 VR2,VRl 316-7805 REGtJIAroR, +5V 1.s! 0040'1'-5 
70 1 028 317-5121 OlW. r.m RECEIVER 8175121 
71 1 030 317-5122 mPLE r.m RECEIVER S175122 
72 1 032 317-5138 QUAD 80s XCOR SB75138 
73 2 017,013 (1O!I11 321-0751 (J()S KICRO, 0 ro 70C, 3.5 ro 12KHZ ASIC 001 
74 1 035 321-2181 OlW. DART 2681 
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SECTION 7 - PARTS LISTS AND SERVICE DIAGRAMS 

MODEL 42 SEA CONTROL BOARD PARTS LIST (702-95180) Continued 

I'l'EII . qry COIPONEll'l' REFERElfCE PART RO • DESCRIPrIOlf mtlFACTllRE P /R 

75 1 U21 321-6811 UP-BCIOS JJ'l68BC1IAOFR 
76 2 U27,U24 321-8256 32K X 8 RAM LP HPD43256-15L 
77 2 U31,U29 (U31)(lfOTE 1) 322-7256 32Kx8 CMOS EPROM AH27C256-200DC 
78 1 U3 323-4053 3PD'l' SIfI'l'CII IC144053 
79 2 U23,Ul9 324-4138 DECODER 1 OF 8 !CH74BC138 
80 1 U34 324-4373 OCTAL LA'ltH 1IC74BC373 
81 4 U14,U15,U16,U18 324-4374 OC'l'AL DFF REG !C74BC374H 
82 1 U25 324-7400 QUAD RAND IIC74BCOO 
83 3 Ul1,Ul2,U33 324-7414 HEX SCIIIIID'l' 74BC14 
84 1 U20 325-7432 QUAD OR GATE l1li7 4BC'l'3 2 
85 1 U26 340-2003 RELAY DRIVER 50V I. SA llUf2003 
86 0 Q3# 340-3055 12A 60V H m !TP3055A 
87 0 Q1# 340-3904 RPH 40V 120011A 253904 
88 0 Q2# 340-5460 JmP-CBAB 35460 
89 4 CR9 ,CRlO ,CRll ,CRl2 342-0001 SILItU 1A 100V .50 SP 1R4002 
90 3 CRl# ,eRa# ,CR3# ,CR4# ,CRS, 342-3009 SILICOI .50 SP 1R4148 

CR6,CR7,CRl3# 
91 1 CR8 . 343-3030 lit 6.2V +-5% .50 SP 1N4735A 
92 1 Slt1 371-0007 SIt QUAD DIP CTS-194-4S 
93 1 Slt2 371-0008 SIt OCTAL DIP C'i'S-194-8S'l' 
94 1 Slt3 371-0024 sm RA PIIB IIR'l' III PB SKIIIILS 
95 1 Y2 376-0358 3.58 !Hz BC 18 CASE SKo-DS357 
96 1 Y3 376-0737 7.3728MBz XTAL BC-18 1IP49-7.3728 18pf 
97 1 Y1 376-1600 16 KHz BC-18 CASE 160 
98 1 n,12# 380-0001 SPIlT 12V 112-12HG-C 
99 1 P2 401-0021 DB9 S DEP-9S-cA 

100 1 PI 401-0059 15 POS RIA HEADER 6923.6 
101 1 J1 (ROTE 2) 401-0221 BIC BULKIIEAD RECEPTACLE 
102 13 TP1, TP2, TP3 , TP4 , TP5, TP6 , 403-0001 1 OF 401-0052 

TP7,TP8,TP9,TP10,TP11, 
TP12#,TP13#,TP14,TP15 

103 0 JP9# ,JP5# 403-0002 2 OF 401-0052 
104 7 JP1#,JP2,JP3#,JP4,JP6#, 403-0003 3 OF 401-0052 

JP8# ,JP10# ,JP11# ,JP14, 
JP15 ,JP16 ,JP17 ,JP18 

105 2 JP13,JP12 403-0004 4 or 401-0052 
106 1 JP7 403-0204 8 OF 401-0052 (2X4) 
107 1 F1 416-1576 FUSE AGC 1 A AGC 1 
108 5 XVR1,XP2(2EA) ,XJ1(2EA) 210-0001 440 KEPT NUT PLATED 
109 3 XVRl , XP2 (2EA) 220-0101 440 X 5/16 rAW' HEAD PBIWPS 
110 2 XJ1 220-0108 440 X 1/4 PAN PHILLIPS 
III 3 XYl,XY2,XY3 236-0005 BC-18 CRYS'l'AL IIfSUlATOR 
112 1 XVRl 381-0010 HEATSINK TO-220 BLACK 
113 1 XP2 401-0042 DB LOCK SCRElfS 

7-15 



SECTION 7 - PARTS LISTS AND SERVICE DIAGRAMS 

MODEL 42 SEA CONTROL BOARD PARTS LIST (702-95180) Continued 

ITEM QTY COMPONENT REFERENCE PART NO. DESCRIPTION MANUFACTURE PIN 
._----------------------------------------------------------------------------------------------------------------------------

114 11 XJP2(POS A) ,XJP4(POS B), 402-3040 IllNI JUMPERS 
XJP7(2)(POS Err SQ-), 
XJP12(POS A) ,XJP13(POS A), 
XJP14(POS A) ,XJP15 (POS A), 
XJP16(POS A) ,XJP17 (POS A), 
XJP1S(POS A) 

115 5 XU4,ID7,XUS,XU9,XUlO 407-0008 SIT, OS PDf DIP 
116 5 XDl1,XU12,XU20,XD25,XU33 407-0014 m, 14 PDf DIP 
117 S I03,I019,I023,I026,I02S, 407-0016 SKT, 16 PIN DIP 

XU30 ,I032, I036 
118 5 IOU ,I015 ,I016 ,XU1a ,I034 407-0020 SKT, 20 PIN DIP 
119 2 XDl3,XUl7 407-0023 SIT, 24 PDf SKIm DIP 
120 4 XU24 ,XU27 ,XU29 ,XU31 407-0028 SIT, 28 PDf DIP 
121 1 I035 407-0040 SK'l' , 40 PDf DIP 
122 1 I021 407-0052 SIT, 52 PIN QUAD 
123 4' XJ1 (1O'l'E 2) 408-0012 22GA BARE WIRE 
124 1 PCB 4lO-9471A PCB DEL 42 COIlTROL BOARD 
125 1 XJl (m 2) 415-9712 BBCX4BRACKET 
126 1 XU24 416-1214 28 PDf StX:m/BA'l'r 8K/32K 
127 1 XU27 416-1217 28 PIlf BA'l'r/WATCH 8K/32K 
128 2 XF1 416-3040 FUSE CLIP 
129 5 IDS4 ,lOSS, XDS6 ,XDS7 ,1OS8 417-0010 RIGIl'l' ANGLE LFJ) HOLDERS 
130 AIR XVRl 561-0001 'lIIERIfAL ca!POUBD 

.131 AfR XVRl (m 4) 561-0015 SILICOI RUBBER ADHESIVE 

lfOTES: Kotes are for production use only. 
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POWER SUPPLY & 
MICROPROCESaQR SHEET 2 BUS INTERFACE SHEET 3 

00895182.SCH 

TSB-~::::::::::::::::::::::::::~TSB RSB~ I2RSB 
RRE!~ epARB 
TAB. TRB 

RST*~:::::::::::::::::::::::::::t:RST* RESET~ ~RESET 

00895183.SCH 

AC/DC~----------, 
AC ... ----------, 

SUBAUDIBLE & 
TONE GENENERATOR SHEET 4 

J:l.l..(L J1 
0[0 .. 7J *'1 ---.......... ~-----*D [0 .. 7J 

$1BOOi If'h800 
$1400_

1 
$1400 

RO*· 1'10* 
WR*E WR* -

TERR*~~--------------------------~;TERR* 
TACK* ~TACK* 
TBSY* ~TBSY* 

COR~------------~----------~.COR 

00895184.SCH 

sa AUD .. -------, 
SUBIN .. -----, 

SUBOUT'j-

TONE TXi 

RX/TX AU.DIO SH~T 5 

L-----------~ •• ,COR 

TT E~~~---------------------------.TT EN 
RT EN_ RT EN 

SGUELC~; If'SGUELCH 
PTT_ PTT 

CTL1 CTL1 
SENSE '!I ::SENSE 

00895185.SCH 

TONE TX-4t-­

SUBOU\~t-­
SUBIN ' 

sa AUD E~' ------' -

AC ... ----------' 
AC/DC~~I----------~ 

A 
B 

ES :R: P N 
E.EASE 
CN 2162 

'~cNZ-~~ 

DRN AP'L IA Te 

NOTES; UNLESS OTHERWISE SPECIFIED. 

1. ALL CAPACITORS ARE IN MICROFARADS. 

2. ALL RESISTORS ARE IN OHMS. 1/4W. 5X. 

3. ALL POTENTIOMETERS ARE 1 TURN. 

UNUSE ~AR "!'=:' 

+5V 

R.'. t' 10K 
3 

~
2 

1 

3 U20D 
74HCT32 

U26F 

~ 

~ 2003 

+ 

----x:----

+5V 

AP21 ~' 10K 
1 
0 

PJ4B 
6 358 

- 7 
5~ 

.... 

U22*B I 6 358 
- .7 

~
10B 

358 
- 7 

5~ 

.... 

OPTION. INSTALL PER 
CUSTOMER ORDER. 

INSTALLED ON 
HIGHER ASSEMBLY. 

NOT INSTALLED. 

CUT TRACE. 

,JUMPER WIRE. 

ZETRON. INC. 

Title 

12335 134TH COURT N.E. 
REDMONO WASHINGTON 9805 

MODEL 42 CONTROLLER FOA SEA REPEATER 
Sizepoeument Number 

B L 008-9518 
Dete: Mereh 31 1993 Srteet ~ of 5 
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RP2A +~V 
10K I 1:1._ ~I,a.~~ U2:1. +~V C69 

I' • ~ ~~----'-2'6-~ 1 II ~i 
SW2A '-'~'I~ 4,:110 BI"I VCC 

POLL ll::: ~ E7 A15 ~ __ ~ _______ ---!.A~.1.."l5~ 2_~ U:3:1. 

SYNC ~~.;: E6 A 14 ~:--------------i2'7t~¥rl2! A 14 
AREA r .;:;-::--~H_+_!-+-~:rI E5 Ai:3 A 1:3 
CH 16 ++;~"'_':---~--""""H-+-+---:;~ E4 Ai 2 2: Ai 2 
CHS ~~. EE:32 A1i i"'-. .2 AU 
CH4 ;.:, A10 2. A10 
CH2 t" E1 A9 2: A9 
CH1 .......... - EO AS +5V "'" AS 

RP4C .p~ lS U:34 J r ["'-AI A7 

+5V ...... ~'""1""O"'"K=-4---,T~:~;~::;c::~:-j:~~~ :~ ~i~g~ r.l-E-E--;~,....~~ gi Vg~ ~ II 'j ~~ 
1'I_~~""'~L~R~Ct::;~~ ~~ ~~jg~ r.7'--1f7i'~~" g~ g~ ~---' I j :& :1 ~i 

•... - _ ~_ A2/02 ~-Im~~ 02 Q3 ~---~ 1':>'><"'--'"""1 AO 

1""" OR 3: Ai AO/OO I='----lh-"""--= DO Q1 DE 
ISENSE ,""~ 34 AO ,_ _ • QO !'"-:-;:::-:-;"--:;::-;::=::-:::--' CE 

F'~~~--~~~.~~ +~V $SOO~ 

MICROPROCESSOR CONTROL 

+!5V 

1 C79 J .i 
VCC , __ +;.V 

vpp i!=:t 
07 ~ 
06 
05 ~ 
04 
03 -'" 
02 
01 
00 1.-' 

56COO 

A TO 151 

+!5V 

1 C75 J .1 
U27 + 

BSFI1 A14 VCC 
BS~ ~ 

.A1 A13 .5 
!'-...Ai ~ 

Ai2 07 
Ai1 OS 

" 2 A10 De 

'" 2 
2 

A9 04 
A8 03 

'" 
A7 02 

I'-.: A AS 01 

"A 
AS 00 

A 
A4 

r-....A 
A3 

r-....A1 A2 

'A 1 Ai 
AO 

a2J DE $4 

GNO 

43256 RAt-

+5V -L<.. -"'- -.;>,;; A2 Ai/01 ~-Im~--;',1 01 Q2 F--------' I ft 
2i:~ I 7. 3:72SM_HZ 7 EXTAL AS r g~o 1 C90 '-2 G-7 N-C~-5-6-E-P-R.....JOM 

I 1
,1 I R92 74HC373 T.1 ~ __________ ~ ___________ ~ __ + __ ~_~ __ ~~~~_~ 

+5y +5V ~ 10M ~-
I RP4F l1 ~1 I 11l-2C-26-pST .... FI---+--.:;B XTAL , ______________________ ..r ,'-_-++-_____ .. n ........ rn"""'"'7 ... ' _______ _. 

-?~~ 
(CLOCK) 

110K ~ E r5~ ___________________________ ~~~4~I,~--~ 
I~"'A'" IS < RS* ~~: RESET R/W ""6'--______________ --<~-----+__-'5"'1i,1 S 

110K~ : RCH' CPU 19. XIRQ .-
RP40 r.:\L. IRQ 

+5V _15~- 1 2 MOOS 

R?4E 11: . 6 3 MODA 25 CO* 

Rs;;T +OV t ::~ !~ 15!B~1,..---1-:-:;-;~KJ-:---------_, 
~ ~.& 00

21 

=r C96 68HC!iAO 

.&.Oi 

C94 
10 
\1 
11+ 

C95 
10 \I 

RS232 
BUrFER 

+ 
1 U:36 

C1+ VCC 

:3 Ci- +10 a 
4 C2+ -10 6 

PROGRAM 11+ 
!5 C2-

P2 

OT R 
CO 
TX 
A X ;-

0-
"--

RiiO 
1 ..... 2 E15 1K 

WJ 

1,....2 E1:3 
FI ~ 

~Ei4 R 

lK 
1 \2 Ei2 

Ri07 
1K 

CS7"~::'- L... -':: CBS 

.ooif T TI-°Oi 
CB3 CB1 

.001 .001 

CBS ::':: .. ,:: -'- -'- CSO 

.001 T T T1· 001 

C82 CS4 
.001 .001 

14. TiD Til 
,1 i 

7 

~ 
T20 T21 .12 FUI RiO 

P-L-A21 R20 

GNo 
v 

MAX232 

+5V 
U 
7 

C97 
10 
-+1, 

~FB II 

~~ 
OTR* 

~ 

o 

O-=~'---_f-~-""I=-!:3 p'," .... "'---__ T __ ~O_<. ....._ffiEE:>~~ 
4HCOO 

o 

5V 

~----------------------------~'r 

+5V C74 

+V rh 
:3 $8000 

.A15 

74HCCO 

.-'w,,-,,' 1>.::-9 __ .,. '" +~y 

Ai5 :3 A2 VCC ~ 
AVl 21 Ai Y7 h.-
A~"_~ AO ~~ ~t: 

+5V E3 Y4 §t:;-S6000 
E2 Y3 ~1 54 
E1 Y2 ~14 $2C 

I R Y1 
~ GNO YO ~ 
~ 74HC1:3S· J 

~U==--23_-,~V 
'" A12 3 A2 vcc 
'" A.1_1 2 Ai Y7 h'-'":1BOO 
'A10 1 AO Y6 :iii IlD LBC > 

Y5 $1400 1514 > 
L---t-----~ ~ E:3 Y4 ~ ,.... +!5V 

.... E2 Y3 ~ ,.... 1 f E1 ~i ~ :-50400 

GNO YO p;U'- T 
74HC1:3B ~ 

ADDRESS DECODE 

7-18 

C72 
. i 

, 

U35 

" 
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GLOSSARY 

ACCPAC 

ASCII 

8. APPENDIX 

Accounting software. 

American Standard Code for Information Interchange. 

Call Detail A detailed listing of interconnect calls that were made. This 
would include the 10, phone number called, time of day call was 
made, and length of call. 

Carrier Unmodulated RF energy that carries desired information. 

CAS Carrier Activated Squelch. See COR. 

Channel A specific transmitter frequency and receiver frequency for 
electromagnetic signals. 

CO Central Office. A switching system serving a group of customer 
lines within a particular area. 

COG Centralized Operations Group. A group within the phone company 
that takes interface orders. 

Comm Port Communications port. Device used in a computer to talk with the 
outside world. 

Companding Process that improves the telephone interconnect audio 
fidelity. This is done by reducing the noise introduced by 
radio signal propagation. 

Conventional 

COR 

COS 

CTCSS 

CTl 

dB 

dBm 

Community style repeater with no trunking. 

Carrier Operated Relay. Circuit used to detect that the carrier 
signal is present. 

Carrier Operated Squelch. See COR. 

Continuous Tone Carrier Squelch System. Subaudible tone 
signaling used to mute a receiver. 

Control. An output on the M42 that is used for cross-busying 
and alarms. 

Decibel. A method of comparing two signals on a logarithmic 
scale. 

Decibel Measurement Relative To One Milliwatt. A method of 
comparing a signal's power against 1 milliwatt. This ratio is 
based on the logarithmic scale. 
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DID Direct Inward Dialing. Type of telephone line that represents a 
bank of sequential numbers. When a caller dials one of the 
numbers, the phone equipment signals the last 2 to 7 digits of 
the phone number across the phone wire pair. 

Dispatch 

DPL 

A mobile to mobile call. 

DSC 

Digital Private Line. Digitally coded system for two-way radio. 

Digital Squelch Control. See DPL. 

E&M Four-Wire 
Earphone and Mouthpiece. Type of line that carries two wire 
pairs (four wires) for audio and one pair for call supervision 
(E-lead and M-lead.) 

E-E End to End. Transmits and receives telephone signals over two 
wires. 

Full Duplex A call in which audio can be transmitted and received at the 
same time. 

Group Term used in LTR mobile programming to designate an ID in a 
System. 

Half Duplex A call in which audio may be sent in only one direction at a 
time. 

HDB High-speed Data Bus. 

Home A channel in an LTR system that mobiles listen to for trunking 
information. 

icom A plug-in circuit containing both a crystal and temperature 
compensator. 

ID Identification. A three-digit number used in LTR to designate a 
user on a particular home repeater. 

Interconnect 

ISQ 

LTR 

MMDD 

Packet 

8-2 

A landside-to-mobile or mobile-to-landside call. 

Internal Squelch. Circuit that is used to detect audio signal 
and mute the signal if only noise is found. 

Logic Trunked Radio. EF Johnson signaling format used for 
trunked radio systems. 

Month digits (MM) and day digits (DD). 

Data transmitted by a mobile or repeater that is used to 
control the trunking and security features of LTR. 
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Poll Master Channel in Zetron LTR system that controls the Subscriber Bus. 

PSTN Public Switch Telephone Network. 

PTC Push To Connect. A method of initiating a call. A person only 
needs to key up and the call is started. 

PTT Push To "Talk. A switch closure that activates the transmitter. 

RAM Random Access Memory. Electronic device used to store 
information. 

RCC Radio Common Carrier. 

Repeater Bus 

RIC 

RNDL 

RUS 

Sense 

Simplex 

SMDR 

SMR 

Communications line used on LTR equipment to share channel 
activity between channels. The Sync LED indicates this 
activity. 

Repeater Interconnect Controller. EF Johnson's lnterconnect 
logic. 

Repeater Network Data Link. Uniden's version of the Repeater 
Bus. 

Receiver Un operated Squelch. See COR. 

An input on the Model 42 that is used for cross-busying and 
alarms. 

A call in which audio may be sent in only one direction. 

Site Management Detail Records. See Call Detail. 

Specialized Mobile Radio. 

Subaudible Data 

Sub Out 

Signaling format used in LTR for data exchange between mobiles 
and the repeater managers. This data is transmitted below the 
audible region at approximately 300 Hz. 

An output signal on the Model 42 that goes to the repeater. 
This signal is then transmitted by the repeater. This signal is 
the subaudible data. 

Subscriber Bus 
Communications line that carries database and billing data 
between Zetron's Model 42. The Poll LED indicates this 
activity. 

Sync A signal the Sync Master applies to the Repeater Bus. This 
signal is used for timing by the channels to properly control 
data on the Repeater Bus. 
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Sync Master Channel in LTR system that generates sync on the Repeater Bus. 

System 

TLA 

TOT 

Trunked 

Trunking 

VOX 

ZEBRA 

8-4 

Term used in LTR mobile programming to define a group of 
channels making up a "trunk group", and a home channel within 
that group. 

Trunk Line Accounting. EF Johnson's accounting bus for their 
LTR equipment. 

Time Out Timer. Term used in programming LTR mobiles that sets 
the maximum time the mobile can remain keyed-up. 

A mobile that has gone to a non-home channel as the home 
channel is busy. 

The pooling of a group of radio channels in which all users 
have automatic access to all channels. 

Voice Operated Relay. A circuit that detects if there is voice 
present. 

Zetron's billing software. 
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MODEL 42 LOW POWER CONVERSION 

By performing the following operations, the idle current may be 
significantly reduced for the Model 42 as noted below. 

Typical Standard Idle Current 
Typical Low Power Idle Current 

= 350 mAdc 
= 240 mAdc 

* Replace U35 with Low Power version DUART 
Standard 2681 DUART: Zetron pin 321-2181 
Low Power 2692 DUART: Zetron pin 321-2182 

* Optionally Replace the current limiting resistors for 
the POLL, SYNC, POWER, and CARRIER LEOs to further decrease 
power use: 

POLL LED: R90 = 2.2K Ohm pin 101-0081 
(or remove to disable) 

SYNC LED: R91 = 2.2K Ohm pin 101-0081 
(or remove to disable) 

POWER LED: RI02 = 2.2K Ohm pin 101-0081 
(or remove to disable) 

CARRIER LED: R95 = 2.2K Ohm pin 101-0081 
(or remove to disable) 
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POWER CONVERSION TABLE 

Power Conversion Table for 600 Ohm Load 

Power Single Tone Dual Tone 
- -- - --r----- - - - -- ----------
(dBm) (mW) (Vp-p) (Vrms) (Vp-p) (Vrms) 

10 10.00 6.93 2.45 9.80 3.47 
9 7.94 6.17 2.18 8.73 3.09 
8 6.31 5.50 1.95 7.78 2.75 
7 5.01 4.90 1. 73 6.94 2.45 
6 3.98 4.37 1.55 6.18 2.19 
5 3.16 3.90 1.38 5.51 1.95 
4 2.51 3.47 1.23 4.91 1.74 
3 2.00 3.09 1.09 4.38 1.55 

- - - --
(mVrms) 

2 1.59 2.76 975 3.90 1.38 
1 1.26 2.46 869 3.48 1.23 

- --
(uW) 

0 1000.0 2.19 775 3.10 1.10 
- - - --
(mVrms) 

-1 794.3 1.95 690 2.76 976 
-2 631.0 1. 74 615 2.46 870 
-3 501.2 1.55 548 2.19 774 
-4 398.1 1.38 489 1.96 693 
-5 316.2 1.23 436 1. 74 615 
-6 251.2 1.10 388 1.55 548 

- - - --
(mVp-p) 

-7 199.5 979 346 1.38 488 
-8 158.5 872 308 1.23 435 
-9 125.9 777 275 1.10 389 

- - - --
(tnVp-p) 

-10 100.0 693 245 980 347 
-12 63.1 550 195 778 275 
-14 39.8 437 155 618 219 
-16 25.1 347 123 491 174 
-18 15.9 276 97.5 390 138 
-20 10.0 219 77 .4 310 110 

-22 6.31 174.0 61.5 246 87.0 
-24 3.98 138.2 48.9 196 69.3 
-26 2.51 109.8 38.8 155 54.8 
-28 1.59 87.2 30.8 123 43.5 
-30 1.00 69.3 24.5 98.0 34.7 
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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 latest 
changes on the following pages. 




