@ MOTOROLA INC. MSF 5000T
gggzumcat’ons DIGITAL CAPABLE AND
ANALOG PLUS STATIONS

User Manual
68P81082E05-A



COMPUTER SOFTWARE COPYRIGHTS

The Motorola products described in this instruction manual may include copyrighted Motorola computer programs stored in semiconductor
memories or other media. Laws in the United States and other countries preserve for Motorola certain exclusive rights for copyrighted computer
programs, including the exclusive right to copy or reproduce in any form the copyrighted computer program. Accordingly, any copyrighted
Motorola computer programs contained in the Motorola products described in this instruction manual may not be copied or reproduced in any
manner without the express written permission of Motorola. Furthermore, the purchase of Motorola products shall not be deemed to grant either
directly or by implication, estoppel, or otherwise, any license under the copyrights, patents or patent applications of Motorola, except for the
normal non-exclusive, royalty free license to use that arises by operation of law in the sale of a product.
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COMMERCIAL WARRANTY
(STANDARD)

Motorola radio communications products are warranted to be free from defects in material and workmanship for a period of ONE (1) YEAR,
(except for crystals and channel elements which are warranted for a period of ten (10) years) from the date of shipment. Parts, including crystals and
channel elements, will be replaced free of charge for the full warranty period but the labor to replace defective parts will only be provided for One
Hundred-Twenty (120) days from the date of shipment. Thereafter purchaser must pay for the labor involved in repairing the product or replacing
the parts at the prevailing rates together with any transportation charges to or from the place where warranty service is provided. This express
warranty is extended by Motorola Communications and Electronics, Inc., 1301 E. Algonquin Road, Schaumburg, Illinois 60196, to the original
purchaser only, and only to those purchasing for purpose of leasing or solely for commercial, industrial, or governmental use.

THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER WARRANTIES EXPRESS OR IMPLIED WHICH ARE SPECIFICALLY EX-
CLUDED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL
MOTOROLA BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES TO THE FULL EXTENT SUCH MAY BE DISCLAIMED
BY LAW.

In the event of a defect, malfunction or failure to conform to specifications established by seller, or if appropriate, to specifications accepted by

Seller in writing, during the period shown, Motorola, at its option, will either repair or replace the product or refund the purchase price thereof, and
such action on the part of Motorola shall be the full extent of Motorola’s liability hereunder.

This warranty is void if:

a. the product is used in other than its normal and customary manner;
b. the product has been subject to misuse, accident, neglect or damage;
¢. unauthorized alterations or repairs have been made, or unapproved parts used in the equipment.

This warranty extends only to individual products, batteries are excluded. Because each radio system is unique, Motorola disclaims liability for
range, coverage, or operation of the system as a whole under this warranty except by a separate written agreement signed by an officer of Motorola.

LICENSED PROGRAMS — Motorola software provided in connection with this order is warranted to be free from reproducible defects for a
period of one (1) year. All material and labor to repair any such defects will be provided free of charge for the full warranty period, and SUBJECT
TO THE DISCLAIMER IN BOLD FACE TYPE.

Non-Motorola manufactured products are excluded from this warranty, but subject to the warranty provided by their manufacturers, a copy of
which will be supplied to you on specific written request.

In order to obtain performance of this warranty, purchaser must contact its Motorola salesperson or Motorola at the address first above shown,
attention Quality Assurance Department.

This warranty applies only within the United States.
EPS-30831-O
FCC INTERFERENCE WARNING

The FCC requires that manuals pertaining to Class A computing devices must contain warnings about possible interference with local residential
radio and TV reception. This warning reads as follows:

WARNING
This equipment generates, uses, and can radiate radio frequency energy and if not installed and used in accord-
ance with the instruction manual, may cause interference to radio communication. It has been tested and found
to comply with the limits for a Class A computing device pursuant to Subpart J of Part 15 of FCC Rules, which-
are designed to provide reasonable protection against such interference when operated in a commercial environ-
ment. Operation of this equipment in a residential area is likely to cause interference in which case the user at his
own expense will be required to take whatever measures may be required to correct the interference.

EPS-37978-O
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FOREWORD

1. SCOPE OF MANUAL

This manual is intended for use by experienced techmni-
cians familiar with similar types of equipment. It con-
tains all service information required for the equipment
described and is current as of the printing date. Changes
which occur after the printing date are incorporated by
Instruction Manual Revisions (SMR). These SMR’s are
added to the manuals as the engineering changes are in-
corporated into the equipment.

2. MODEL AND KIT IDENTIFICATION

Motorola equipments are specifically identified by an
overall model number on the nameplate. In most cases,
assemblies and kits which make up the equipment also
have kit model numbers stamped on them. When a pro-
duction or engineering change is incorporated, the ap-
plicable schematic diagrams are updated.

3. SERVICE

Motorola’s National Service Organization offers one of
the finest nation-wide installation and maintenance pro-
grams available to communication equipment users.
This organization includes approximately 900 autho-

rized Motorola Service Stations (MSS) located through-
out the United States, each manned by one or more
trained, FCC licensed technicians.

These MSS’s are independently owned and operated and
were selected by Motorola to service its customers.
Motorola maintenance is available on either a time and
material basis or on a periodic fixed-fee type arrange-
ment.

The administrative staff of this organization consists of
national, area and district service managers and district
representatives, all of whom are Motorola employees
with the objective to improve the service to our cus-
tomers.

Should you wish to purchase a service contract for your
Motorola equipment, contact your Motorola Service
Representative, or write to:

National Service Manager

Motorola Communications and Electronics, Inc.
1301 E. Algonquin Road SH4

Schaumburg, Illinois 60196

63P81025E81-AF
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REPLACEMENT PARTS ORDERING

When ordering replacement parts or equipment infor-
mation, the complete identification number should be
included. This applies to all components, kits, and
chassis. If the component part number is not known,
the order should include the number of the chassis or
kit of which it is a part, and sufficient description of
the desired component to identify it.

Crystal and channel element orders should specify the
crystal or channel element type number, crystal and

ORDERING INFORMATION

carrier frequency, and the model number in which the
part is used.

Orders for active filters, Vibrasender and Vibraspon-
der resonant reeds should specify type number and fre-
quency, should identify the owner/operator of the
communications system in which these items are to be
used; and should include any serial numbers stamped
on the components being replaced.

Replacement Parts/Test Equipment/
Crystal Service Items:

Motorola, Inc.

Communications Parts Division
Attention: Order Processing

1313 E. Algonguin Road
Schaumburg, IL 60196

Federal Government Orders:

Motorola Inc.

Communications Parts Division
Attention: Order Processing
1701 McCormick Drive
Landover, MD 20785

MAIL ORDERS

Send written orders to the following addresses:

International Orders:

Motorola Inc.

Communications Parts Division
Attention: International Order Processing
1313 E. Algonguin Road

Schaumburg, IL 60196

Replacement Parts/Test Equipment/Crystal Service Items:

Call: 1-800-422-4210

1-800-826-1913 (For Federal Government Orders)

TELEPHORNE ORDERS

Replacement Parts/Test Equipment/
Crystal Service Items:

Telex: 280127 (Domestic)
403305 MOTOPARTS SHBU UD (International)
FAX: 708-576-6285

TELEX/FAX ORDERS

Federal Government Orders:

FAX: 301-925-2473 or 301-925-2474

CUSTOMER SERVICE

Replacement Parts/Test Equipment:
Call: 1-800-537-7607
Crystals:

Call: 1-800-323-0234 (Except Illincis Residents)
1-800-537-7007 (For Hlinois Residents)

Parts Identification:

Call: 708-576-7418

NATIONAL DATA SERVICES
1711 West 17th Street, Tempe, AZ 85281

Call: 602-594-6472, FAX: 602-994-6762

GBPRIG2ISES1-AR
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MOTOROLA iNC. GENERAL SAFETY INFORMATION

Communications
Sector

The United States Department of Labor, through the provisions of the Occupational Safety and Health Act of 1970
(OSHA), has established an electromagnetic energy safety standard which applies to the use of this equipment. Proper
use of this radio will result in exposure below the OSHA limit. The following precautions are recommended:

DG NOT operate the transmitter of a mobile radic when someone outside the vehicle is within two feet (0.6
meter) of the antenna.

PO NOT operate the transmitter of a fixed radio (base station, microwave and rural telephone rf equipment) or
marine radio when someone is within two feet (0.6 meter) of the antenna.

DO NOT operate the transmitter of any radio unless all RF connectors are sccure and any open connectors are
properly terminated.

In addition,
DO NOT operate this equipment near clectrical caps or in an explosive atmosphere.
All equipment must be properly grounded according to Motorola installation instructions for safe operation.
All equipment should be serviced only by a gualified technician.

Refer to the appropriate section of the product service manual for additional pertinent safety information.

EPS-28750-A

CAUTION
Station contains CMOS devices. Good troubleshooting/installation techniques require
proper grounding of personnel prior to handling equipment. Refer to the Safe Handling
Of CMOS Integrated Circuit Devices instruction section of this manual.

IMPORTANT
When a Link Receiver Option is installed in a PURC 5000 station, be sure it’s SQUELCH
control is NOT left in an unsquelched position after installation, or alignment, or mainte-
nance. This will assure proper operation of the station.

technical writing services
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DESCRIPTION and
OPERATION
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Figure I.  Bypical Low Power MSF 5000 Station (Door On)

1. DESCRIPTION
1.1 INTRODUCTION

Motorola’s line of MSF 5000 base stations and repeaters
are versatile enough to allow for a variety of communica-
tions applications, and flexible enough to accommodate
future requirements. The standard stations are available
in a full range of rf bands and power levels. A host of op-
tions may be added to the station to further expand its ca-

©Motorola, Inc. 1990
All Rights Reserved
Printed in U.S.A.

(—-— technical writing services —)
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pabilitics. For the most part, these options are accom-
plished in software, so as to minimize hardware changes.

The MSF 5000 stations are completely solid state, micro-
processor controlled stations. Transmit and receive fre-
quencies are generated and controlled by frequency syn-
thesizers. RF output power levels are available in high
power (two PA decks) and low power (one PA deck) mod-
els. Table 1 lists the frequency ranges versus power levels
for standard MSF 5000 stations.

68P81082E01-C
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Table 1. MSF 5000 Frequencies and Power Levels
High Low
Power Power
Models Models
Band Tu (MHz) | rx(vHz | (Watts) (Watts)
VHF 132-174 | 132-174 350 125
UHF 403-475 | 403-475 225 110, 75,40, 15,6
800 851-870 | 806-825 150 75,35
900 935-941 | 896-902 150 75
JT* 850-860 | 905-915 — 75
*Japan Trunking Analog Plus model

Transmit and receive frequencies, as well as many other
station parameters, are controlled by data stored in code
plugs in the station’s control circuits. A code plug is a
non-volatile memory area, usually EEPROM. Since it
contains the unigue information for each station, the ac-
tual program PROM, or firmware, can be identical in ev-
ery station, regardless of its options or system use. The
code plug’s data can be altered through the use of the
MSF 5000 Radio Service Software and Accessories (field
programmer) when it is necessary to change station oper-
ating parameters or functions.

1.2 MSF 5000 STANDARD FEATURES

All Digital and Analog Plus MSF 5000 stations provide
the following standard features:

e Microprocessor station control
@ Transmit/Receive Frequency synthesis

& Wide operating temperature range: from -30° to
+60° C(-22° toc +140° F)

@ Solid-state, easily serviceable, modular design
@ Extensive self diagnostics
@ Full MRTT compatibility

® Variable communication channel parameters (on a
per Channel/Mode basis)

® [asily upgradable with Secure module to support
SECURENET, Secure SMARTNET trunking, and
Secure Digital Voice Encryption/Decryption oper-
ation (with option C514; C514 is not available for
Analog Plus models).

® No hardware changes for the station to operate in
any of the following system types:

@ Conventional

68PB1082E01

Simulcast

Trunking (with Console Priority)
Tone Remote Control

DC Remote Control
Spectra-TAC or DIGITAC
RA/RT Applications

® D Q@ @ e 0

e High Performance Continuous Duty Transmitter

& (Capable of 1200 Baud and 4800 Baud Data trans-
mission

& Flush mounted junction box on the side of the sta-
tion to make all system interconnections. This junc-
tion box includes the System Connector

® Rfshielding and filtering to meet domestic FCC In-
dustrial Class A specifications

& Ferro-resonant power supplies which offer en-
hanced immunity to power line transients

® All assemblies may be serviced, removed, and/or
replaced through the front door of the station cabi-
net

® Fiecld programmability with the MSF 5000 field pro-
grammer software running on an IBM PC (or com-
patible)

In addition, many software and hardware options are
available to configure the station ts operate in a variety
of systems. See paragraph 1.6 for a listing of the available
options.

1.3 RELATED SERVICE MANUALS

This section describes the operation for all bands of the
Digital and Analog Plus MSF 5000 stations. For more in-
formation on circuit details, troubleshooting, and band-
specific issues, see the appropriate Service Manual sec-
tion. For more information on options and system plan-
ning, see the Options Manual. Table 2 lists all related
MSF 5000 manuals and their part numbers.

Table 2. List of MSF 5008 Manuals
6881082E10 UHF Digital MSF 5000 Service Manual
6881082E20 VHF Digital MSF 5000 Service Manual
6881080E90 800 MHz Digital MSF 5000 Service Manual
6881084E25 | 900 MHz Analog Plus MSF 5000 Service Manual
6881082E90 J-"Trunking Analog Plus MSF 5000 Manual
6881080E30 MSF 5000 Options Manual
6881125E68 MSF 5000 Field Programmer Manual

10/15/90




1.4 ANALOG vs. DIGITAL / ANALOG PLUS

The Digital Capable MSF 5000 was developed to provide
the MSF 5000 product line with the capability of support-
ing SECURENET and Secure SMARTNET trunking sys-
tems. The newly designed Digital and Analog Plus models
maximize the software control of the station to obtain the
same functionality that required separate hardware op-
tions in the Analog models.

The Station Control Board was re~designed for Digital
and Analog Plus models, and is now referred to as the Se-
cure Station Control Board (SSCB). The functions of the
Tone Remote Control, Spectra-TAC, Trunk Control, and
DC Remote Control Analog boards were designed into
the new Trunked Tone Remote Control module (TTRC).
A third module, the Secure board, was developed as an
option, to be added to the Digital control tray when the
station is operating in SECURENET or Secure
SMARTNET trunking systems. Although the new control
boards fit in the same spaces in the control tray as the
Analog control boards, they are not compatible with the
Analog boards, and cannot be added to an Analog station
in any combination.

The terms Analog Plus, Digital, Digital Capable, and Se-
cure Capable all refer to a station with the newly designed
control hardware described above. The Digital stations
are capable of receiving and transmitting digitally en-
crypted voice signals (Transparent stations), as well as
performing the actual encryption and decryption of voice
signals (Encryption/Decryption stations), with the addi-
tion of the Secure module. The term Analog Plus refers
to the newly designed control hardware that is not secure
capable. The term Analog refers to previously existing
control hardware that does not support Secure operation.

In a major departure from the Analog control boards, all
of the level setting potentiometers in the newly designed
control tray, except the front pancl Volume and Squelch
controls, have been replaced with EEPOTs. An EEPOT
is an integrated circuit (IC) that allows attenuation of an
audio signal in 100 discrete steps. The EEPOT is con-
trolled by a microprocessor, which in turn gets its com-
mands to change the audio level via the field programmer
or front panel switches. There are seven EEPOTs on both
the SSCB and TTRC boards. Some other distinguishing
features of the Digital control tray include a front panel
with a three digit Status display. This display is capable of
displaying Channel, Mode, and Secure Key information
as well as error codes, EEPOT settings, forward and re-
flected power trip point settings (trunking models only),
and station High Speed Ring (HSR) data. Also, the front
panel SQUELCH pot controls receiver squelch only
while the ACC DIS switch is active. When the station is
not Access Disabled, the front panel SQUELCH pot isin-

10/15/90
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active and receiver squelch is controlled by EEPOT No. 3
(see paragraph 2.3.3, EEPOT Adjust Mode).

In an effort to increase manufacturability and decrease
costs, many existing discrete logic circuits were designed
into an Application Specific Integrated Circuit (ASIC).
This 84-pin IC allows a higher level of integration in the
control sections of the station. This lowers both parts
count and current draw, while increasing the functionality
of the station.

The rf sections of the Digital and Analog Plus stations re-
main basically unchanged from those of the Analog sta-
tion. However, the present station takes advantage of
some newer {echnologies and manufacturing processes in
this area, too. To avoid confusion, use the Digital or Ana-
log Plus Service Manuals for all servicing information re-
lated to the Digital or Analog Plus stations; do not use the
Analog manuals.

1.5 STATION ELEMENTS
1.5.1 CABINET

The station cabinet (optional) consists of a standard
19-inch wide, rack-mount internal frame, a vinyl-cov-
cred steel wraparound skin, top and bottom plastic cov-
ers, and a door, as shown in Figure 1. The cabinet is de-
signed for indoor installation, and may be stacked at site
installations using an optional station stacking hardware
kit.

When the front door is removed, all major internal as-
semblies are accessible from the front of the cabinet (see
Figure 2) and either tilt outward, or are slide mounted to
facilitate maintenance. No rear access is necessary while
servicing the station.

1.52 JUNCTION BOX

The junction box, flush-mounted in the right side of the
cabinet, provides facilities for all external connections (o
the station. These include ac and dc power connections,
rf connections, and wireline audio connections. Slots for
three 25-pin D-type connectors are provided on the junc-
tion box. Slot J1 is used for special applications and op-
tions. The system connector, located at slot J2, comes
standard with the station. The trunking controller con-
nector, located at slot J3, is standard on all trunking sta-
tions. No additional holes need be drilled or cut in the ex-
terior surface of the cabinet for installation. Line tran-
sient protection is provided at the wireline input
connectors to the junction box.

‘Two different styles of the station junction box are used,
one for low power stations and another for high power
models, as shown in Figure 3 and Figure 4.

68P81082E01 3
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Figure 2. Typical High Power MSF 5000 Station (Door Off)

1.53 POWER SUPPLY

The station power supplies are mounted in the upper half
of the cabinet behind the power amplifier decks (see
Figure 2 and Figure 5)and are accessible when the power
amplifier decks are tilted forward. The standard power
supplies are ferro-resonant types designed to operate
from a nominal 110 volt, single-phase, 60 Hz ac power
source. They also provide transient protection against
line surges and lightning. Options are available for other
primary voltages and 50 Hz operation on selected models.
On all models, one supply is used for low power stations,
and two supplies are used for high power stations. For
VHF stations, the power supplies are each capable of de-
livering up to 675 watts. They operate with line voltages
of 96 to 132 volts ac and provide both a 14 volts dc and a
28 volts dc output. For UHF, 800 MHz and 900 MHz sta-
tions, the power supplies are each capable of delivering
up to 500 watts, with a single 13.8 volts dc output. They
operate with line voltages of 96 to 132 volts ac on all
800 MHz and 900 MHz models and low power UHF mod-
els, and 103 to 127 volts ac on the high power UHF model.

1.54 RF TRAY

The rf tray is mounted on slides in the bottom half of the
cabinet (refer to Figure 2, Figure 5, and Figure 7).
Latches on the ends of the front panel secure the tray to
the cabinet frame. The rf tray is a compartmentalized
casting that contains and provides shielding for the station
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receiver, low-level transmitter, and power control cir-
cuitry.

The interconnect board, vertically mounted in a slot be-
neath the rf tray, provides connectionsbetween the rf tray
and the power amplifier deck, power supply, and control
tray. The interconnect board also contains a portion of the
power control circuitry as well as a linear voltage regula-
tor which supplies the rf tray with Svolts dc. Feedthrough
plate assemblies mounted in the rf tray provide rf isola-
tion between the interconnect board and circuits con-
tained in the rf tray casting. Additional shielding and iso-
lation is provided by covers and plates over critical circuit
board areas and compartments, by metal braid between
compartments, and by the rf tray cover.

The uniboard is the large board mounted solder side up
inside the tf tray. It contains circuits for the receiver,
transmitter, and power control. The reference element
used for frequency generation by the receive and transmit
synthesizers is also located on the uniboard for Digital
models. This element provides a 14.4 MHz output, and is
adjustable through the front panel or top cover of the rf
tray. Its stability is 2 ppm for VHF and UHF models, and
1 ppm for 800 MHz models. This frequency element is re-
moved if the internal UHSO (C573) or external reference
(C574) option is added to the station. The reference ele-
ment is not included on Analog Plus models. Convention-
al Analog Plus stations are equipped with the UHSO
standard. Trunking Analog Plus stations are equipped
with the external reference standard.
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The station receiver is comprised of several modules lo-
cated in the rf tray. The tf presetector filter is a mechani-
cal filter located along the bottom of the rf tray. The
image and injection filters are located in the front left
hand corner of the 1if tray and have tuning screws which
extend through the if tray casting. The rf preamplifier and
mixer board is located between the preselector casing and
the rf tray casting next to the image and injection filters.
The receive VCO is located in the back left hand corner
of the rf tray. The injection amplifier is located on the left
hand side of the rf tray between the receive VCO and the
injection filters. The receiver synthesizer, local oscillator,
high-pgain selective i-f stages, quadrature detector, and
audio buffer amplifier are all located on the receive por-
tion (left hand side) of the uniboard. The receiver devel-
ops a low noise audio signal from a frequency modulated
on-channel rf carrier. Several points in the receiver cir-
cuitry may be metered through a front panel jack on the
rf tray.

The low level transmitter consists of the synthesizer and
modulation compensation circuits on the uniboard, the
transmit VCO in the back right hand side of the rf tray,
and the Intermediate Power Amplifier (IPA) located in
the center rear of the rf tray. The low-lcvel transmitter
develops several watts of output power on the transmit
frequency for amplification by the power amplifier. Sev-
eral points in the transmitter circuitry may be metered
through a front panel jack on the rf tray.

The power control circuitry is located on the unibeard,
and on some models, on the interconnect board also. This
circuitry receives inputs from the power amplifier decks
and SSCB to control the keying and power output level
of the station. It signals the SSCB when the output power
cannot be leveled to the desired power sctting, and pro-
tects the power amplifier by reducing the output power.
The tf output power level is sct via a potentiometer ac-
cessed through the front panel of the 1f tray, depending
upon the model.

1.5.5 DRIVER POWER AMPLIFIER (DPA) AND
FINAL POWER AMPLIFIER (FPA) DECKS

The transmitter power amplifier decks are mounted in
the upper half of the cabinet and are accessible when the
cabinet door is removed. The decks can be tilted cutward
(sce Figure 2 and Figure 6) when screws securing it to the
cabinet frame are removed. All PA deck connections (rf,
power, and control) are made at the right or left end of
the PA deck heat sink, beneath a cover plate.

In high power models, the driver power amplifier (DPA)
is mounted directly above the FPA and consists of single-
or multiple-connected transistor stages (amplifier mod-
ules). Low power models do not contain a DPA. Instead,
one or more series connected amplifier modules con-
tained within the FPA act as pre-drivers to the final am-
plifier stages. The final power amplifier (FPA) in both
high and low models consists of several identical parallel
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connected amplifier modules. The FPA deck is designed
such that should any one of the parallel connected final
amplifier stages fail, the transmitter will continue to safe-
ly operate at a reduced power output. Both the DPA and
FPA feature metering jacks which permit measurement
of amplifier module current 1o facilitate servicing of the
PA deck. The forward power output of the FPA deck is
monitored via a directional coupler to provide power con-
trol error signaling.

1.5.6 TRANSMITTER PERIPHERALS

Several peripheral devices are used to improve transmit-
ter performance and protection. A single circulator (stan-
dard on all models except VHF), mounted beneath or in-
ternal to the FPA deck, provides protection for the FPA
modules apainst transmitter intermodulation and anten-
na mismatch (sce Figure 2, Figure 5, and Figure 6). A tri-
ple circulator is available for some models to provide bet-
ter isolation and protection against intermodulation. An
optional duplexer is available on all models except high
power VHF to combine the transmitter and receiver into
one tf port. The duplexer option can be combined with a
single or triple circulator, depending on the station mod-
el. An rf low-pass filter is provided with all stations with-
out the duplexer option to attenuate transmitter harmon-
ics. On VHF low power models, the low pass filter hous-
ing (sometimes refered to as the Peripheral Box) also
contains an antenna relay when required. Other models
use a separate antenna relay mounted between the low-
pass filter and the junction box. Instead of an antenna
relay, trunking stations contain a wattmeter element
mounted between the low—pass filter and junction box.

1.5.7 UHSO REFERENCE SYNTHESIZER

NOTE
UHSO is standard on conventional Ana-
log Plus models. External Reference Ca-
pability is standard on trunking Analog
Plus models.

The optional internal ultra-high stability reference syn-
thesizer (C573) is mounted on slides at the bottom of the
station cabinet (see Figure 2). Latches at the sides of its
front panel secure this tray to the cabinet frame. The left
side of the synthesizer chassis contains the 2 ppb oscillator
and its power supply. The right side of the chassis contains
the circuitry to provide a 14.4 MHz reference signal to the
uniboard in the tf tray.

External frequency reference is a related option (C574)
that can be used to provide an even higher stability signal.
This option is usually used in simulcast systems. The same
hardware is used as in C573, but the 2 ppb oscillator is de-
leted and an external frequency source of high accuracy
(normally 5 MHz) is applied to the station via a junction
box connector. This signal is then transformed into a
14.4 MHz reference for the of tray by the UHSO synthe-
sizer.
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Figure 7. Rf and Main Control Trays

1.5.8 CONTROL TRAYS
1.5.8.1 INTRODUCTION

‘The main control tray is mounted on top of the f tray and
provides mounting space for the Secure Station Control
Board (S5CB), the Trunked Tone Remote Control mod-
ule (T'TRC), and the optional Secure board. The control
tray is secured to the top of the 1f tray on the left end and
hinged on the right end. After sliding the f tray from the
cabinet, the snaplock securing the station control tray to
the rf tray can be released and the station control tray
tilted up to the right (refer to Figure 7). This exposes the
station control and remote control boards for servicing
Controls and indicators for the control boards are accessi-
ble from the front of the control trays and are described
in paragraph 2.1 of this manual.

‘The optional expansion tray mounts directly on top of the
main control tray. The expansion tray’s top cover is
hinged at the rear providing access to the expansion tray
modules. The 40-conductor expansion bus connector
(J800), consisting of power, ground, the IPCB, the MUX-
bus, and various other control and audio signals, pro-
trudes through the top of the main control tray to provide
electrical access to the expansion tray. This connector
also provides an interface for the MSF 5009 field pro-
grammer and the Diagnostic Metering Panel (DMP).

8 68P81082E01

The main control modules are MC68HC11 microproces-
sor based and can communicate with each other (or the
external environment) via either the Interprocessor
Communications Bus (IPCB) or the Multiplexed Logic
Lines (MUXbus). The three modules also communicate
with each other via the High Speed Ring (HSR). The
HSR is a dedicated high speed serial data link that passes
status and control information between the three mod-
ules. The IPCB isa “party line” that allows serial commu-
nication between devices internal or external to the sta-
tion. The MSF 5000 field programmer utilizes the IPCB
(via the expansion tray connector) to read and program
the station code plugs. The MUXbus consists of 4 address
lines and 4 data lines which define 16 words of 4 bits each,
or 64 total bits. These 64 bits form a multi-directional dig-
ital communication path as defined in the MUXbus Bit
Map of Table 3. Refer to paragraph 2.5 for MUXbus bit
definitions.

10/15/90




Table 3. MUXbus Bit Map
ADDRESS D3 D2 Di Do
0 DAT FTT SCAN T ALM DS S ALM DS
1 RPT PTT LINPFTT LOCPTT INTCOM
2 TXPLDS TX ACT RX2 ACT RX1 ACT
3 RXPLDS Ri1PLDT RXCD DT R1 UNSQ
4 R2 MUTE R2PL DT R2CD DT R2 UN SQ
5 GD TN DT AUX DET RPT KD RPT UNSQ
6 ACC DIS EX DA DT TX CD DT ENCRYPT
7 SP3 SP2 SP1 BAUD
8 TXRXC8 TXRXC4 TXRX C2 TXRXC1
9 AUX C8 AUX C4 AUX C2 AUX C1
10 RX2 C8 RX2C4 RX2C2 RX2ClL
11 TX INHB RX INHB R2 AUX DT DOS
12 RW4 OVG RW3 SYN RW2 PA RW1 BAT
13 RW § RW 7 RW 6 RW 5
14 FW 4 FW3 Fw2 FW 1
15 MODE 8 MODE 4 MODE 2 MODE 1

1.5.82 SECURE STATION CONTROL BOARD
The SSCB is the largest PC board in the main control tray.
There are four SSCB kits, the VHF (TLN30359), UHF
(TLN3043), the 800 MHz (TLN3090), and the 900 MHz
(T'LN3137). The only difference between the four kits is
the component values in the squelch circuitry. The SSCB
controls station operation based on station status infor-
mation. The SSCB also routes and processes all station
transmit and receive audio. The 5 volt dc supply for all of
the main control tray circuits is generated by a switching
supply located on the SSCB. The functions performed by
this board include the following:

@ PL/DPL Encode & Decode

@ Connect Tone Encode & Decode

® Automatic Station Identification

e Station Alarm Tone Generation

® Receive and Transmit Synthesizer Programming

® Transmit Audio Pre-emphasis and processing

® Receive Audio De-emphasis and processing

® Receiver and Repeater Squelch Indication

10/15/90
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® Station Transmitter Control
@ MRKTI Phone Patch Interface

e Forward and Reflected Power Monitoring

1.5.8.3 TRUNKED TONE REMOTE CONTROL
MODULE

The TTRC module is made up of two separate PC boards,
which operate as a single unit, located in the smaller sec-
tion of the main control tray. The TTRC audio board
(TLN3112)is the larger of the two and mounts directly to
the main control tray housing. The smaller TTRC logic
board (TLN3114) mounts as a stand-off daughter board
to the TTRC audio board and contains the TTRC logic
kernel. The main function of the TTRC module is to
route and process all wireline audio, as well as the audio
and control signals present on Trunking and System con-
nectors. The functions supported by this module include
the following:

@ Tone Remote Control

& DC Remote Control

@ Trunking Central Interface

@ ‘Trunking Failsoft Operation

@ Console Priority Operation

& Spectra-TAC | DIGITAC Operation

@ Simulcast Operation

® Console/CIU Interface

@ ‘Trunking Phone Patch Interface (CIT)

& RA /RT Applications

| DESCRIPTION AND OPERATION |



1.5.84 SECURE BOARD

NOTE

The secure board cannot be added to Ana-
log Plus models.

The optional Secure Board (option C514) equips the sta-
tion to operate in SECURENET and Secure SMARTNET
systems. The Secure board (TLN3045A) mounts as a
stand-off daughter board to the SSCB module. A Secure
voice signal is a digitally encrypted 12 kbaud data stream
that must be processed by the station. In the transparent
mode of operation, the Secure board detects the presence
of 12 kbaud data, at either the station receiver or the
transmit wireline, and re-routes the signal through the
Secure board circuitry for re—clocking, buffering, and fil-
tering before being transmitted and/or sent down the
wireline. If the station is equipped with a Secure Encryp-
tion option (C388, C794, C795, or C797), audio can be en-
crypted or decrypted at the station under the control of
TTRC wircline commands. The functions supported by
this module include the following:

& Receive and Transmit Secure Code Detection

@ Re-clocking, buffering, and filtering of Secure
Data

@ Encryption of Transmit Audio signals
& Decryption of Secure Receive Signals

& Encode/Decode Alert Tone Generation

1.5.85 MSF 5000 CODE PLUGS

Most station operating parameters are controlled by pro-
grammed data contained in the station code plugs (EE-
PROMs) internal to each of the MCS8HC11 micropro-
cessors. External serial EEPROMSs are utilized on the
SSCB and TTRC modules to provide additional code plug
storage capacity when necessary. The code plugs are pro-
grammed at the factory, but can be re-programmed if
necessary in the field to accommodate station expansion
and/or changes in function. The MSF 5000 Field Pro-
grammer software provides the ability to re-program
code plugs in the field. An IBM PC (or compatible) con-
nected to the station expansion tray connector through a
Radio Interface Box (RIB) along with the appropriate
cabling, is required. See the field programmer manual for
more information on changing station parameters.

1.5.8.6 STATION PARAMETER BOOKLET
The Station Parameter Bocklet is a document printed by

the factory computer as it generates the programming in-
formation for the station code plugs. The programmed
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code plugs contain the customer’s specific requirements.
The Station Parameter Booklet provides a listing of those
specific customer requirements. After the booklet is
prinied, it is placed in the tuning tool pouch included with
the station. The booklet should be used to determine the
specific station parameters describing the customer’s
equipment, e.g., Time-Out-Timer (TOT) times, PIT
priorities, receive and transmit frequencies, PL codes,
etc. Any field changes to code plug programming should
be recorded in the booklet, or a new booklet should be
printed by the ficld programmer.

1.5.8.7 SYSTEM CONNECTOR

The system connector is a DB-25 (25 pin) connector lo-
cated on the station’s junction box. This connector allows
easy access to the station’s miscellanecus I/O and audio
phone lines. Figure 3 shows the location of the Junction
Box on the low power MSF 5000 cabinet. Figure 4 shows
the location of the Junction Box on the high power
MSF 5000 cabinet. The system connector is J2 on both
forms of the Junction Box. Figure 8§ shows the pin-out of
the DB-25 system connector, and a description of the I/O
related to this option.

® Line 1: This is a 600 ohm balanced audio input to
the station. The station can be adjusted for rated
deviation with input levels of -35dBm to + 11dBm
on this input.

@ Line 2: This is a 600 chm balanced audio output
from the station. The level can be adjusted from
-35dBm to +11 dBm with 60% full system devi-
ation on the receiver.

® Line 3: This is a 600 ohm balanced audio input to
the station. The station can be adjusted for rated
deviation with input levels of -35dBm to + 11dBm
on this input.

® Line 4: This is a 600 ohm balanced audio output
from the station. The level can be adjusted from
-35dBm to + 11 dBm with 60% full system devi-
ation on the receiver.

® Tx Inhibit: This is an active low input {o the station.
[t inhibits all transmitter activity, regardless of the
key request.

e RxInhibit: Thisis an active low input to the station.
It prevents the station from driving both outbound
phone lines (Line 2 and Line 4) with receiver audio
or status tone (in stations so equipped).

@ Ext Tx Code Detect: This is an active low input to
the station. It is pulled up to + 5V via a 10K chm
resistor in the station. It is used to indicate to the
station that another secure device (usually a mo-
dem or CIU) has detected the presence of secure
code. The station then switches to the coded mode,
thereby speeding up the system access time.
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Figure 8. System Connector (DB-25 Female Connector, J2 on Junction Box)

Site Failsoft: This is an active low input to the sta-
tion. In trunking stations, activating this input
changes the failsoft mode. It does not cause a fail-
soft condition, but when the station goes into fail-
soft (in the normal manner) it causes a “Site Fail-
soft”. In this mode, the station keys, mutes all out-
bound and inbound line audio (including STAC
tone), and transmits in-cabinet repeat audio along
with the failsoft code word and double alert tone.
This failsoft mode is only used on voice channels in
AMSS systems.

Ext PTT: Thisis an active low input to the station. It
is pulled up to +5V via a 10K ohm resistor in the
station. By default, this input causes a Line PTT by
writing the LIN_PTT bit on the MUXbus (a Trunk-
ing PTT is generated in trunking stations). Howev-
er, the PTT type may be changed via the field pro-
grammer. In secure systems, this input may be used
as the “Line Assert” input, as it causes the same
reaction in the station.

Failsoft Indicate: This is an active low output from
the station. There is no pull-up on the station side.
This output is pulled low whenever the station is in
local or site failsoft. This output can sink 15 mA at
Vo = 0.5V.

Rx Code Detect: This is an active low output from
the statien. There is a 10K ohm pull-up resistor on
the station side to pull this line to + 5V (this resistor
may be removed if desired). This output is pulled
low whenever the station detects the presence of
secure data on receiver 1. This output can sink 15
mA at Vo = (.5V.

68P81082E01

Rdstat: This is an active high output from the sta-
tion. There is a 10K ohm puli-up resistor on the sta-
tion side to pull this line to + 5V (this resistor may
be removed if desired). This output is simply a re-
flection of the RX1_ACT MUXbus bit OR’ed with
the R¥X_CD_DT MUXbus bit, and therefore indi-
cates the receiver 1 qualified squelch detect OR re-
ceiver Code Detect.

RF Relay Control: This is an active high output
from the station. The output is switched to the sta-
tion’s A+ line in two situations: 1) in a trunking sta-
tion when the station is selected as the control
channel, or 2)in a conventional station with option
C753 (Standby Operation), when the station is acti-
vated. This output is capable of supplying up to 300
mA of A+ current, and is designed to be used with
the drop ship rf relay (DQB717350). This item does
not mount in the station. The return for this output
should be made through the Audio Ground output
(pin 10 on the 50 pin connector; pin 17 on the
DB25).

Spare Output: This is an output from the station.
There is no pull-up on the station side. This output
may be switched to reflect any of the MUXbus bits
via the field programmer. It may also be chosen to
be active high or low. This output can sink 15 mA at
Vo = 0.5V.

Gen Tx Data + & ~: This is a balanced, 600 ohm,
non-transformer audio input to the station for use
in simulcast systems. The input is activated when
option C777 is included.
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1.6

DIGITAL AND ANALGG PLUS

STATION OPTIONS

‘Table 4 identifies the options available for the MSF 5000
Stations. See the MSF 5000 Options Manual for detailed
option descriptions and information.

Table 4. MSF 5800 Options

OPTION DESCRIPTION OPTION DESCRIPTION OPTION DESCRIPTION

Ci4 Receiver PL On/Off €280 Wide Space Revr With 1 of Tray C668 DMP

c27 46" Micor Outdoor Cabinet C291 Install MRTT Phone Patch C669 Omit Wireline Alarm Reporting
C28 Battery Reverting Pwr Suply €303 Dual Code Select C670 Phone Line Integrity Test

29 Battery Protection C304 Proper Code Select C6710 | Variable Repeater Dropout Delay
C32 Omit Power Supply C307 70" Micor Indoor Cabinet €672 | Variable PTT Priority

C36 70" Micor Outdoor Cabinet C308 46" Micor Indoor Cabinet €673 | Variable Repeater Control

C40 46” MSF Cabinet €331 | Secure Encryption €674 | Variable Receiver Audio Control
C42 Scanning Receiver C332 Full Duplex 4-Wire Audio C675 Duplex Filtering

C52 37" Indoor Cabinet €338 75 Trunking Cable C676 Triple Circulator

C63 Transmit PL, Off for Paging C345(0 | Auto Station 1D C677 Duplex Filter w/Triple Circulator
84 Omit Remote Control C362 Packing Kit for High Power C678M | Transmit Audio Mixing Control
C92 26" MSF Cabinet C367 VI Range 1 C681 60 Hz Multi-Voltage Power Suply
C101 DC Remote Control C369 MCS C682 Omit Antenna Relay

C115 Console Priority in Station €382 Local Channel Control C695 Expansion Tray

C143 Remote Repeater Control C388 DES Encryption c71% Phone Patch Interface

C144 Half Duplex 4-Wire Audio €395 | Variable TOT C746 2100 Hz Guard Tone

C149 RMP C415 Omit Status Tone with Trans Rptr | C747 2325 Hz Guard Tone

C150 RA Base C432 Service Manual C753 Standby Operation

C153 50" Trunking Cable C436 Positive Mode Control C765 Trunking Capability

C154 100" Trunking Cable C462 Privacy Plus Slow Failsoft Cc777 Simulcast Operation

C160 RA Repeater C514 Transparent Operation C784 RA/RT Repeater

Ci62 2nd Receiver 550 Reduced Deviation C794 DVP Encryption

C163 Additional Channel Capability €553 Smartnet Fast Failsoft C795 DES-XL Encryption

Cl164 Rack Mounting Cs557 Physical Security C797 DVP-XL Encryption

C170 Guard Tone Keying €565 RS232 Interface C810 8’ Rack

C180 60" Micor Cabinet C568 Wide Space Revr With 2 of Trays | C816 Automatic Access

C182 Duplexer C569 52" Shipping Rack 832 7" Rack

C195 46” Micor Indoor Cab, Deep €571 Omit Over-the-Air Alarms €882 7.5" Rack

199 Hot Main/Standby Operation C573 Internal High Stability €932 Repeater Access Controller
C233 Wildcard €574 External Reference Capability €949 Commander’s Net

C257 50 Hz Multi-Voltage Power Supply | €587 | Repeater Audio Delay C974 Wildcard Channel Control

265 Single Circulator €597 Duplex Filtering - Range 1 UHF

C269 Spectra-TAC] DIGITAC Encoder | €658 | Xmit above Rev

The following notes apply to Table 4:
() indicates that STIC 374 must be supplied
@ indicates an internal option that may not be ordered by the customer, but is automatically supplied by the factory if required
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2. STATION OPERATION

‘This section describes the controls and indicators located
on the main control tray front panel. In addition, a de-
scription of the extensive station diagnostics is included,
as is a description of the station MUXbus.

2.1 CONTROLS AND INDICATORS

The controls and indicators associated with the Station
Control and Secure Modules are shown in Figure 9.
Figure 10 shows the controls and indicators associated
with the Trunked Tone Remote Control Module, Refer to
these diagrams when performing the adjustments re-
quired during installation or when servicing the station.
The following paragraphs describe the operation of the
front panel switches. The functions of the indicators are
described in Figure 9 and Figure 10.

2.1.1 PL DIS/XMIT Switch

When this switch is held in the XMIT position, the station
transmitter will key without audio, PL/DPL codes, or
TDATA present in the transmitted signal. If this switch is
actuated simultaneously with another push-to-talk
(PTT) function, any PL tone, DPL code, or TDATA will
be stripped from the transmitted signal.

In the PL DIS position, receiver audio gating qualifiers
are set to carrier squelch operation, although repeater
squelch qualifiers are not affected. Receiver audio signals

will be gated to the wireline and local speaker when an
on-channel carrier is detected. The front panel Disable
LED is lit to provide a warning while the PL DIS switch
is activated.

2.1.2 ACC DIS/RESET Switch

When this switch is placed in the RESET position, all of
the control circuits in the main and expansion trays are
held in reset. This inhibits all station operation, and is in-
dicated by all STATUS display segments being lit along
with all of the TTRC LEDs and the Secure Fail LED. Re-
leasing the RESET switch initiates the power-up / reset
diagnostic routines. The station will not be operable until
after it passes these diagnostic routines without encoun-
tering fatal errors; these are described in the paragraph
2.4.

The ACC DIS switch position enables manual selection
of the station operating channel, mode, and encryption
key via the front panel SELECT/SET switch. The front
panel SQUELCH pot will control station receiver
squelch only while ACC DIS is active. The following op-
erations are disabled while in Access Disable: PTT Time-
out-timers, channel and mode changes from the wireline,
encryption key changes from the wireline, transmitter key
requests from the wireline, automatic station identifica-
tion, and repeater activity. When the ACC DIS switch is
returned to its center (Off) position, the previously dis-
abled functions are re-enabled and the station will re-
sume operation on the channel last selected by wireline
command (even if the wireline command occurred while
the station was in Access Disable).

CEWER SYNTHESIZER LOCKED.
FLASHING INDICATES THAT ONE
RECEIVER IS NOT LOCKED N A
TWO RECEIVER STATION

CONTROL: INPUT CONNEC-
TOR FOR MICROPHONE OR
HANDSET

PA ON: LIT (GRN) INDICATES PA
RESPONDING TO KEY REQUEST

PA FULL: LT (GRN} INDICATES FULL

TX LOCK: LIT (GRN) INDICATES

TRANSMITTER  SYNTHESIZER
RX LOCK: LIT (GRN} INDICATES RE- LOCKED
PA KEY: LIT (YEL} WHEN PA KEY
IS REQUESTED FROM SSCB TO
THE POWER CONTROL CIRCUIT
IN THE RF TRAY. THIS MAY NOT
ACTUALLY RESULT IN PA ACTIV-

Ty,

STATUS/CHAMN MODE KEY: THIS THREE
DIGIT DISPLAY SHOWS THE CURRENT OP-
ERATING CONDITIONS AS WELL AS SPE-
CIAL SERVICE MODE INFORMATION.

THE DISPLAY WILL CHANGE TO ONLY
THREE DECIMAL POINTS AFTER TWO MIN-
UTES OF NO FRONT PANEL SWITCH AC-

BISABLE: LT (RED) WHEN EITHER PL
DIS OR ACC DIS SWITCHES ARE ACTI-
VATED. FLASHES WHEN POWER CON-

TROL SERVICE MODE IS ACTIVE. TIVITY.

CATES THAT SECURE CODE
HAS BEEN DETECTED AT
THE RECEIVER.

TROL FOR THE STATION WHEN ACC
DIS SWITCH IS ACTIVE.

CATE A BOARD FAILURE.

(SET LEVEL) PA DECK POWER OUTl é
PA PA Bx Tx PA PL Acc Status
Volume Squelch Fu On I@k ééfk égyég Dis Dis Sslact
Rx Secure Tx @ @ @
CD Fali  CD Xmit  Reset Set
Secure Capable Station Con;/g! Chan Mode Key
/
YOLUME: ADJUSTS AUDIO
LEVEL OF LOCAL SPEAKER
SQUELCH: RECEIVER SQUELCHCON-  RX_ €D*: LT (YEL) INDL- TXCO*: LIT(YEL) INDICATESTHAT

SECURE CODE HAS BEEN DE-
TECTED AT THE INBOUND WIRE-

LINE.

SECURE FAIL*: LIT (RED) INDICATES THAT SE-
CURE BOARD IS HELD IN RESET. FLASHES TO IND1-

LAEPS-48209-0

*Not used on Analog Plus models.

Figure 9. Secure Station Control Module: Controls and Indicators
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CAUTION

When the station is Access Disabled, most
key requests are ignored to protect the lo-
cal serviceman. The station may only be
keyed using a local microphone, with the
LOC PTTbit on the MUXbus, or from the
front panel Xmit switch. Line, Repeater,
and Trunking PTTS are disabled, as are
PTTs due to alarms and auto [Ds. Howev-
er, wireline functions that are defined to
write directly to the MUXbus cannot be
disabled, so the station may still be re-
motely keyed in this manner. To complete-
ly insure that the station cannot be keyed
remotely, the wireline must be discon-
nected at the station junction box.

2.1.3 SELECT/SET Switch

When this switch is toggled in the SELECT position, one
of the three digits in the Status display may be selected
for changing. Selection is indicated with a decimal point
display cursor immediately to the right of the desired
digit. :

In the SET position, a selected digit may be incremented
by one. The display cursor will automatically deactivate
after several seconds if neither the SELECT or the SET
switches are toggled. To exit any of the special Status dis-
play modes, toggle the switch in the SET position after
the display cursor has timed out. Refer to paragraphs 2.2
and 2.3 when using the SELECT/SET switch to change
Channels, Modes, Keys, and EEPOT settings.

2.1.4 INTERCOM Switch

The INTERCOM switch on the Trunked Tone Remote
Control Module allows a serviceman at the station to
communicate with the remote control operator without
keying the station. When this switch is in the ON position,

the transmit wireline audio is gated to the local speaker
without requiring a Line PTT signal. The transmitter can-
not be keyed with a Local or Mic PTT while the INTER-
COM switch is ON. When the microphone PTT switch is
actuated, the transmit wireline avdio gate is turned off
and the local audio gate is turned on sending mic audio
to the wireline.

If the receiver unsquelches while the INTERCOM switch
is on, received audio is gated to the local speaker and to
the wireline. This audio will be mixed with any other audio
signais which are gated at the same time.

The INTERCOM switch can also be used to disable the
trunking failsoft condition. Refer to paragraph 2.3.1, Fail-
soft Disable Mode, for details.

22 CHANGING CHANNELS/MODES

The MSF 5000 Control tray provides local channel and
mode selection through manipulation of the digits on the
Status display. To change the channel, repeatedly depress
(or continuously hold) the front panel SELECT switch
until the Channel (Chan) digit is selected with the deci-
mal point display cursor. If no digits are selected or Chan-
nel will not select, then the station is programmed to be
remotely controlled, so the ACC DIS switch must first be
activated. With Channel still selected, repeatedly depress
(or continuously hold) the SET switch until the desired
channel number appears in the Status display. If the
Channel digit de-selects (display cursor disappears) and
more channel changes are desired, momentarily depress
the SELECT switch and Channel will be re-selected.

Channel 0 is the station tuning channel. The station
should never be keyed over the air while channel 0 is se-
lected, since the transmit frequency may not be on an au-
thorized channel specified by the FCC license. The tun-
ing channel is programmed with the optimum frequency
for tuning the rf sections and conducting audio tests in the
station. The channel ( transmit signal will consist of audio
encoded with DPL code 031.

On

@ Intercom

Off

Hemote Control

Fail PTT Soft Encode

L

|

Line Fail TRC

|

CATE BOARD FAILURE.

t

FAIL: LT {RED} INDICATES THAT
TTRCISINRESET. FLASHES TO IND#-

{

TRC ENCODE: LIT (YEL) INDICATES THAT
TRC TONES ARE BEING GENERATED AND
SENT DOWN THE WIRELINE (TO THE CON-
SOLE).

FAILSOFT: UT (YEL} INDICATES THAT STATION IS tid
TRUNKING FAILSOFT. FLASHES WHEN FAILSOFT IS
DISABLED.

LINE PTT. LIT (YEL} INDICATES THAT A
KEY COMMAND HAS BEEN RECEIVED
FROM THE WIRELINE.

LAEPS-48210-C

Figure 10.  Trunked Tone Remote Control Module: Controls and Indicators
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Selecting and changing Modes is accomplished in the
same manner as channels. Depending on how the SSCB
code plug is programmed, there may be several Modes
available for each channel, a separate Mode for each
channel (channel-slaved modes), or one Mode common
to all of the channels. The Mode defines many of the pa-
rameters associated with a given channel. These include:

@ Receive and Transmit PL/DPL Codes
@ PTT Priority

e Time Out Timers

& Receiver Qualifiers

® Repeater Qualifiers

e Repeater Drop Out Delay

® Alarm Tone Routing

e Transmit Audio Mixing (during External Data
Detect)

@ MRTI Phone Patch Mode
@ Station ID Qualifiers
e PA Cutback Qualifiers
The only properties unique to the channel number are:
® Receive and Transmit Frequencies
& Transmit Idle Frequency
® Station Call Sign
® Default Operating Mode (if any)

Channels and modes are separated in order to conserve
code plug space. However, from the user’s point of view,
they can be considered the same, since a mode is usually
slaved t6 a channel. This means that when a channel is
changed, the mode is also changed, so that the mode pa-
rameters are correct for the selected channel. This slav-
ing property can be disabled for special applications by us-
ing the field programmer.

When a station is programmed, identical modes are auto-
matically deleted. For example, if a station is programmed
for four channels, each channel with a different Tx and
Rx frequency but all other information the same, there
will be only one mode, since four identical modes would
be redundant and waste code plug space. Note, however,
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that channels are never automatically deleted, even if the
channel information is identical.

2.2.1 SELECTING/LOADING ENCRYPTION KEYS

NOTE
The Secure Encryption options are only
available for Digital models.

A station equipped with one of the Secure Encryption op-
tions (C388, C794, C795, or C797) will allow the front pan-
el Key digit to be selected on the Status display to facili-
tate the Encryption Key loading process. The Key digit is
only illuminated in stations equipped with a Secure En-
cryption option.

The Secure Encryption option requires the Secure hy-
brids to be loaded with an encryption key variable. A Key
Variable Loader (KVL) is a device used to transfer en-
cryption keys from its memory into other Securenet
equipment containing secure hybrids. A KVL will only
toad a hybrid of the same type as that specified on the back
of the KVL unit. When a KVL is connected to the station,
the station is automatically placed in Access Disable. The
front panel SELECT/SET switch can then be used to se-
lect the desired hybrid for key loading. Tb select the Key,
repeatedly depress (or continuously hold) the front panel
SELECT switch until the Key digit is selected with the
decimal point display cursor. With Key still selected, re-
peatedly depress (or continuously hold) the SET switch
until the desired Key number appears in the Status dis-
play. If the Key digit de-selects (display cursor disap-
pears) and more Key loading is necessary, momentarily
depress the SELECT switch and Key will be re-selected.
The Key selection process will allow any of the eight pos-
sible hybrids to be selected, even if less than eight hybrids
are installed. In a Full Duplex wireline station, hybrids are
grouped in encrypt/decrypt pairs and are loaded with the
same encryption key (see Table 5). For example, to key-
load a Full Duplex wireline station with two hybrids, fol-
low these steps:

Step 1. Plug in the KVL cable (TKN8531B) into the
station and verify that station is in Access Dis-
able (The SSCB Disable LED should be lit).

Step 2. Sclect KEY 1 with the SELECT/SET toggle
switch on the station front panel.

Step 3. Depress program switch on KVL. Verify

successful key transfer on KVL display (PASS).

KOTE
Omit Steps 4 - 6 if the station is configured
for a Half Duplex wircline.

Step 4. Sclect KEY 5 with the SELECT/SET toggle

swilch on the station front panel.
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Step 5. Depress program switch on KVL. Verify

successful key transfer on KVL display.

Diisconnect KVL cable. The SSCB Disable
LED should turn off.

Step 6.

Table 5. Full Duplex Hybrid Pairs
Encrypt Decrypt
1 5
2 6
3 7
4 8

The Key digit can be selected and changed during normal
station operation to select another Secure hybrid. If no
digits are selected or Key will not select, then the station
is programmed 1o be remotely controlled, so the ACC
DIS switch must first be activated. When selecting hybrid
pairs in a full duplex wireline station, select only keys 1
through 4 from the front panel to designate the encrypt/
decrypt pair. Selecting Keys 5 through 8 will have the
same effect as selecting Keys 1 through 4, respectively.

2.3 SPECIAL SERVICE MODES

The following special service modes may be entered from
the front panel through a special key activation sequence.
These service modes are useful in troubleshooting, test-
ing, and aligning the station.

Each mode is entered in a unique way, and some modes
may be exited by unique methods. Note thatall active spe-
cial service modes are terminated upon a station reset
(toggling the front panel Reset switch).

2.3.1 Failsoft Disable Mode

While aligning Trunking Stations, it may be necessary to
disconnect the trunking cable from the TTRC board at
J2901 or at the junction box to prevent the TDATA signal
from mixing in with transmit audio signals. When the
TDATA or MUTE signal is removed, the station will key
with failsoft data. To disable the failsoft function, toggle
the INTERCOM front panel switch On and back OIf
again quickly. The Fail Soft LED will blink signaling that
failsoft function has been temporarily disabled. Toggle
the INTERCOM switch again to enable failsoft. Always
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return the Intercom switch to the Gif position after
toggling it unless intercom operation is desired.

2.32 Paower Contrsl Service Mede

In normal operation, the power control circuits continu-
ously monitor the PA output power, and reduce it or turn
it completely off in case of potentially damaging prob-
lems. Therefore, while servicing the station, it may be
necessary to override the power control circuits to key the
station. While the Power Control Service mode is en-
abled, SSCB requests to key the transmitter will disregard
any power control failure indications. To enable this
mode, depress and hold the SELECT/SET switch in the
SET position (display cursor should not be active at this
time). While holding the SET switch, press and hold the
PL DIS/XMIT switch in the Xmit position. When 1St ap-
pears in the Status display, release the SET switch first,
and then the Xmit switch (station will key after the SET
switch is released and until Xmit is released). While this
mode is active, the Disable LED will flash. Toggle the
RESET switch to take the station out of the Power Con-
trol Service Mode. The Disable LED should stop flash-

ing.

CAUTION

Activation of the Power Control Service
Mode allows the transmitter to continue to
operate, although a potentially damaging
condition may exist. Therefore, key the
transmitter for only short periods of time
during servicing, Never leave the station in
the Power Control Service Mode during
normal, unatiended operation.

2.3.3 EEPOT Adjustment Mode

Most of the level setting potentiometers in the digital
control tray are digitally-controlled solid-state nonvola-
tile potentiometers, referred to as EEPOTs. These
EEPOTS can only be manipulated by using the MSF 5000
field programmer or through a front panel switch toggling
sequence. 1o enter the front panel EEPOT Adjustment
Mode, depress and hold the SELECT/SET switch in the
SET position (display cursor should not be active at this
time). While holding the SET switch, press and hold the
PL DIS/XMIT switch in the PL DIS position. When EEP
appears in the Status display, release the SET switch first,
and then the PL DIS switch may be returned to its normal
position. After a few seconds, the leftmost digit of the
STATUS display will show a 0 which represents the
EEPOT number (from 0 to hex F). The other two digits
will show a decimal value from 09 to 99 which represents
the current wiper position of the EEPOT.
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Table 6. EEPOT Functions
EEPOT , . EEPOT o .
Number EEPOT Function Number EEPOT Function
g Decrypted Rx 8 Status Tone
Level Level
1 Flutter Fighter g High End
Level Equalization Level
2 Repeater Squelch A Low End
Level Equalization Level
3 Receiver Squelch b Trunking Data
Level Level
4 Max Deviation C Line 2 Qutput
Level Level
Line 4 Output
5 Rx Level d Level
6° Coded Deviation E Coarse Tx
Level Level
9 Tx Level
* Mot used on Analog Plus models.

Toggle the SELECT/SET switch to the SELECT posi-
tion. A decimal point on the display will light. Toggle the
switch again to move the decimal point from one digit to
another. Set the decimal point to the leftmost digit. Now
toggle the switch to the SET position. Toggling to the SET
position scans the current settings of the EEPOTs. A
delay between toggles of more than 5 seconds times out
the decimal point. To bring it back, toggle to the SELECT
position. However, if the SET position is toggled after the
decimal point times out, the display will exit the EEPOT
setting mode and revert to normal operation. To re-enter
the EEPOT mode, simply begin the sequence again.

To set station levels, select the desired EEPOT (sec
Table 6 or the alignment procedure), and move the deci-
mal point to the next (tens) digit. Toggle to the SET posi-
tion while monitoring the output you are trying to adjust.
When the output gets close to the required level, move
the decimal to the third (ones) digit, and fine tune to the
required level. If you overshoot the required level, scroll
the wiper through position 99, and repeat the procedure.
From the front panel, the EEPOTS can be adjusted only
in one direction. When using the field programmer’s
alignment screens, the EEPOTs may be adjusted in either
direction.

2.3.4 High Speed Ring Display Mode

To aid in troubleshooting of the control tray, the front
panel Status display can be used to read the five High
Speed Ring data bytes that circulate between the control
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tray modules. To enable this mode, depress and hold the
SELECT/SET switch in the SET position (display cursor
should not be active at this time). While holding the SET
switch, press and hold the ACC DIS/Reset switch in the
ACC DIS position. When HSr appears in the Status dis-
play, release the SET switch first, and then the ACC 1318
switch. A 1 will appear in the leftmost position of the Sta-
tus display, and a two digit hexadecimal value will occupy
the remaining two positions; this represents the eight-bit
data of the first ring byte. The HSR data must be decoded
from their hex byte format to binary representation to de-
termine which data signals are active. See Table 7 for a
listing of the data definitions.To see the values of the oth-
er ring bytes, press and release the SELECT switch to ac-
tivate the display cursor on the byte number, then repeat-
edly depress (or continuously hold) the SET switch to
scroll through the other ring bytes. The HSR bytes are
read only; that is, the displayed data may not be changed.
Toggle the SET switch after the display cursor disappears
to take the station out of the High Speed Ring display
mode.

2.3.5 Wattmeter Alarm Adjust Mode

Trunking stations are equipped with a wattmeter which is
used to monitor the power output (Forward Power) of the
station, as well as the power reflected back into the sta-
tion (Reflected Power). TSTAT is deactivated when either
the Forward power drops below its pre-determined trip
point, or the Reflected power exceeds its pre-determined
trip point setting. This indicates a station malfunction to
the trunking central controller. A special front panel
Status display mode is used to read and adjust the For-
ward and Reflected trip point settings.

To access this mode, depress and hold the Select/Set
switch in the Set position (the display cursor should not
be active at this time). While holding the Set switch, press
and hold both the PL Dis/Xmit and ACC Dis/Reset
switches in the PL Dis and Acc Dis positions until tcP ap-
pears in the Status Display. Relcase the Set, PL Dis, and
the Acc Dis switches (in that order). The Status Display
should flash F and r for Forward and Reflected power.

The numbers displayed after the F and r are relative lev-
els only. They represent a hexadecimal number, not the
power level in watts. During the adjustment procedure,
the output power of the station is set to the trip point val-
ues to allow the wattmeter to record them. The current
output power of the station is saved as the forward trip
point by pressing the set switch while F is in the display.
Likewise, the current output power of the station is saved
as the reflected trip point by pressing the set switch while
the r is displayed. To exit this mode, toggle the SET/SE-
LECT switch to the SELECT position.
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Table 7. HSR Byte Definitions

HSRK Bit HSR Bit

Byte Definition Positions Byte Definition Positions
1 RSTAT 16000000 2 * 00001111
1 RASTAT 01000600 3 Tx Inhibit 160060069
1 TSTAT 001006000 3 TPIT 01000000
1 MRTI BVE Mode 00010000 3 Duplex Enable 0016060006
1 GCC Seize 00001000 3 CCl 00010600
1 Keyword Number (9-7 hex) 00000111 3 Failsoft 06001600
2 Coded Takeover 10000000 3 WL Key Number (0-7 hex) 08000111
2 Ring PL Detect (1060000 4 WL Key Erase 10060000
2 Gen Simulcast RB 60160000 4 MUTE 010600000
2 * 06010000 4 Ext Code Detect 00100000
2 Line PTT 90000001 4 Site Failsoft 000106060
2 Local FIT 80000610 4 DVP 0=Code 1, 1 =Code 2 00001000
2 Repeater PTT 00000011 4 * 00000100
2 ® 06000100 4 * 00000010
2z IDPIT 00000101 4 - 00000001
2 Rx Coded PIT 06000110 5 EOM Audio Mute 100060000
2 Tx Coded PTT 00000111 5 * 01000000
2 Data PIT 00001000 5 - 00196000
2 Alarm PTT 00001001 5 Rx EOM Detect 00016000
2 Xmit PTT 00001010 5 Int TX CD DT 00061000
2 MRTI PTT 00001011 5 Int RXCD DT 40000100
2 Cir RPT_DGD 00001100 5 Int ACCDIS 00000010
2 Coded_RPT_DOD 00001101 5 = §0000001
2 = 00001110

* = currently unassigned

2.4 STATION DIAGNOSTICS

The following sections detail the extensive diagnostic ca-
pabilities of the MSF 5000 Stations. These diagnostics fall
into twe basic categories: Power-up/Reset Diagnostics
and Continuous Diagnostics. Both are described in the
following sections.

241 POWER-UP / RESET DIAGNOSTICS

DESCRIPTION

Upon station power-up or reset, a variety of diagnostic
tests are performed to verify both that the hardware is
functional and that the firmware and code plug devices
are correctly programmed. The hardware diagnostic tests
encompass both digital and audio tests, and are designed
to detect a faulty device or group of components. In some
instances {i.e. the ASICs), the faulty circuit within a com-
ponent can be identified. The faulty components are indi-
cated to the user via the Status Display on the SSCB and
the FAIL LEDs on the TTRC and Secure Module.
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2.4.1.1 POWER-UP / RESET DIAGNOSTIC
ERROR DISPLAYS

‘Three forms of power-up / reset diagnostic failure indica-
tions are possible:

1. Flashing SSCB Status Display. The entire Status Dis-
play may flash 8.8.8. two or four times in a sequence to in-
dicate a specific error (see Table § for further definition).
This method of failure indication is only used when it is
determined that the Status Display may not be capable of
displaying normal error codes.

2. Flashing TTRC or Secure FAIL LEDs. These LEDs
may flash two, four, or six times in a sequence to indicate
a specific error (see the List of Error Codes for further
definition). This type of failure display indicates that the
TTRC or Secure module has determined that it is unable
to communicate to the SSCEB via the IPCB. Normally, the
remote modules pass self-diagnosed failures to the SSCB
over the IPCB so that SSCB can display the appropriate
error codes on the Status Display.

10/15/90




3. Displaying the Error Code on the SSCB Status Display.
A detected failure is indicated by displaying y.x.x. on the
Status Display. y defines the error code class (i.e. Audio
Error Axx. , Digital Error dxx.x. , Operational Error
E.x.x. , Special Test Mode Error o.x.x. , Undefined Error
U.x.x. ), while xx defines the specific error code within the
error code class. The error code is displayed in hexadeci-
mal format, permitting up to 256 error codes per class. All
non-fatal error codes are displayed for two seconds. All
fatal error codes are displayed for five seconds. If the er-
ror code is greater than or equal to hexadecimal $80, then
the error is fatal and the station will reset after the error
code is displayed. When the station resets, the Status Dis-
play will momentarily show 8.8.8. . This single flash should
not be confused with flashing Status Display error code
indication. In such a case, the Status Display will blink 2
or 4 times, then once, then 2 or 4 times again, etc. Non-fa-
tal errors will allow the station to continue with diagnos-
tics and eventually operate normally after all of the error
codes and software version numbers have been displayed.

NOTE
Error Codes are differentiated from other
potential display modes because all three
Status Display decimal points are lit while
error codes are being displayed.

2.4.1.2 POWER-UP / RESET SEQUENCE

The following list describes the sequence of events upon
a station power-up / reset. See the Service Manual for
specific information.

1. The SS5CB activates the Expansion Reset while SSCB
self-tests are being performed. While Expansion Reset is
active, TTRC, Secure, and any Expansion tray modules
are held in reset.

2. Test SSCB Status display-driving circuitry, by turning
on all of the digits (8.8.8.) as a lamp test to determine if
error codes can be displayed. If this test fails, the entire
Status display flashes 2 times.

3. Test SSCB external and internal RAM. The display
completely blanks for about 1.5 seconds while digital and
software diagnostic tests are performed. If this test fails,
the entire Status display flashes 4 times.

4. Test SSCB firmware checksum, test SSCB Standard
Mode and I/0O Mode ASICs. This includes output latch
and input buffer loopback, MUXbus circuitry, and HSR
circuitry. Test SSCB code plug for proper module ID, ver-
sion number, and checksum. Test SSCB IPCB ports. If
any of these tests fail, the corresponding error code is dis-
played on the Status display.

5. Perform audio diagnostics. As SSCR audio tests are in-
voked, —-isdisplayed as an indication of Test in Progress.
Sce the next sub-section for more details on the Audio
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Diagnostics. If any of these tests fail, the corresponding
error code is displayed on the Status display.

6. Disable Expansion Reset.
7. Display the SSCB Firmware Version number.

8. Enable TTRC diagnostic routines (if TTRC module
present) with an IPCB wake-up command. A —- is dis-
played while the TTRC performs its digital and audio
diagnostic tests. All TTRC failures are reported at this
time. When the TTRC board completes its diagnostic se-
quences, the TTRC Software Version number is then dis-
played.

9. Enable Secure board diagnostic routines (if Secure
module present) with an IPCB wake-up command. A -
is displayed while the Secure board performs its digital
and audio diagnostic tests. All Secure failures are re-
ported at this time. When the Secure board completes its
diagnostic sequences, the Secure board Software Version
number is then displayed.

10. At this time, the normal station operating mode is en-
tered, and the display reverts to its Channel Mode Key in-
dication. If several non-fatal crrors were detected during
diagnostics, they may have been queued up. If so, they will
be displayed in order until the error queue is emptied.

NOTE
In the event that multiple errors are dis-
played, always resolve the first error dis-
played before trying to debug other errors.
Often the subscquent failures are the re-
sult of the first failure.

2.4.13 AUDIO DIAGNOSTICS

Extensive audio-path diagnostic tests are implemented
on all modules to detect defective components and circuit
blocks. This capability enables the station to diagnose it-
self and indicate which component or group of compo-
nents is faulty. As a result, users can be alerted of poten-
tial problems BEFORE they experience them, reducing
station down time and service costs.

Typically, the audio tests are performed as part of the sta-
tion’s power-up sequence. After the digital circuits have
been verified, audio tests are performed.

Most audio diagnostic tests are implemented using
closed—circuit stimulus-response techniques. A test sig-
nal is generated on-board and is routed to the
circuit-under-test. The output of the circuit-under-test
is then monitored using the analog-to-digital converter
on the MC68HC11 processor or certain logic inputs.

All andio errors are non-fatal. A faulty audio circuit will
not shut down the station, as other station functions may
be operational. Consequently, graceful degradation of
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station performance is achieved in the event of a marginal
or defective audio circuit.

All audio diagnostic crrors are reported via the front-pa-
nel Status Display in the format of Axx. , where xx is a
hexadecimal error code. The A in the first digit of the Sta-
tus Display indicates that the error isan Audio-class error
code.

To further aid the diagnosis and analysis of an audio error,
the serviceman may freeze the audio tests in the current
configuration if an audio error is detected. This configura-
tion maintains the source signal generation, proper audio
galing and EEPOT level adjustments used during the
failed test. While the failed test is frozen, the serviceman
can probe the circuits with an oscilloscope to further de-
fine the faulty component or circuit. Freezing the audio
diagnostic routine after an error is necessary in order to
set up the proper gating required to find the problem cir-
cuit, which may be difficult to do under normal operating
conditions.

Once an audio test fails, the audio error code is displayed
for two seconds. While the error code is displayed, the
serviceman may freeze the test configuration by activat-
ing the front panel Access Disable switch. The tests are
kept frozen until two seconds after Access Disable is
deactivated. While Access Disable is active, the Status
Display changes from the audio error code { Ax.x. ) to
L.yy. This special display mode indicates the average hex-
adecimal analog level measured by the MC68HC11 ana-
log-to-digital converter system. The measurement algo-
rithm averages 1024 conversion samples over a 16.5 msec

period. This displayed level can be compared to the actual
signal observed at the A/D input to the MC68HC11 to aid
in the debug process. The yy hexadecimal value can be
converted to a mean voltage level as follows: Mean Volt-
age Level = ¥ * [decimal( yy )/256]. Where ¢ is Vg for
the Secure Station Control Board (typically 5.1 V dc), Vg
for the Secure board (typically 4.8 V dc but it should be
measured at SSCB U819 pin 8), + 5V dc for the Trunked
Tone Remote Control board. In all cases, the level of ¢
should be verified before proceeding with audio circuit
analysis. The calculated mean voltage level can also be
converted to a zero-to-peak voltage level by multiplying
the mean voltage level by /7 . During repeater and re-
ceiver squelch tests, the A/D is not utilized, so the aver-
age value is not displayed.

All EEPOTS are fully excrcised during audio tests. They
are returned to their original seitings as indicated by the
code plug. Asaresult, if the code plug values are not accu-
rate (i.e. the code plug was recently replaced or the sta-
tion was reset during code plug re-programming), then
the EEPOTs will not be returned to their true original po-
sitions, and station realignment may be necessary.

24.1.4 STATUS DISPLAY ERROR CODE
DEFINITIONS

The following list provides a brief description of the Digi-
tal MSF 5000 error codes that may be encountered when
the station is performing self diagnostics. See the Service
Manual for a more detailed description of the error codes
and the necessary corrective action.

Table 8. Flashing Error Indications

Front Panel LED Indication

Description

Entire Status Display Flashes Twice

Faulty SSCB Display Driver or No IRQ Interrupt

Entire Status Display Flashes Four Times

Faulty SSCB External RAM

TTRC FAIL LED Flashes Two Times

No IR interrupt to the TTRC microprocessor (322 uS pulses)

TTRC FAIL LED Flashes Four Times

Faulty TTRC External RAM

TTRC FAIL LED Flashes Six Times

Faulty IPCB operation on the TTRC module

Secure FAIL LED Flashes Two Times

No RX_IRQ or TX_IRQ signal (667 uS pulses)

Secure FAIL LED Flashes Four Times

Faulty Secure Module External RAM

Secure FAIL LED Flashes Six Timcs

Faulty TPCB operation on the Secure module
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Table 9. Operational Error Codes

Error Description Error Description
E10 No station band designated E8b Bad Command_State in IPCB handler
EZ0 SSCB EEPOT #0 lower limit out-of-bounds E8C Bad State in wattmeter trip-point set module
EB21 SSCB EEPOT #1 lower limit out-of-bounds EY% Invalid common timer number
E22 SSCB EEPOT #2 lower limit cut-~of-bounds E91 Invalid TTRC EEPOT update requested
E23 SSCB EEPOT #3 lower limit out-of-bounds E92 Invalid tone #, bad case call
E24 SSCB EEPOT #4 lower limit out—of~bounds E93 Iavalid command #, bad case call
E25 SSCB EEPQOT #5 lower limit oui-of-bounds E94 Invalid ALC state #, bad case call
E26 SSCB EEPOT #6 lower limit cut-of-bounds E95 Invalid DC current number error
E28 SSCB EEPOT #0 upper limit out-of-bounds ESh Bad Command_State in IPCB Command_y
E29 S5CB EEPOT #1 upper limit out-of-bounds EAQ Invalid common timer number
EZA SSCB EEPOT #2 upper limit out-of-bounds EAl Bad Stare in coded takeover module
E2b SSCB EEPOT #3 upper limit out-of-bounds EAb Bad Command_State in IPCB handler
E2C SSCB EEPOT #4 upper limit out-of-bounds Eb0 Undefined SSCB Reserved IRQ
E2d SSCB EEPOT #5 upper limit out-of-bounds Ebl Undefined SSCB SPI IRQ
E2E SSCB EEPOT #6 upper limit out-of-bounds Eb2 Undefined SSCB Pulse Accumulator Edge IRQ
E36 TTRC EEPOT #0(7) lower limit cut-of-bounds Eb3 Undefined SSCB Pulse Accum Gverflow IRQ
E31 TTRC EEPOT #1(8) lower limit out-of-bounds Eb4 Undefined SSCB Timer Overflow IRQ
E32 TTRC EEPOT #2(9) lower limit out-of-bounds EbS Undefined SSCB Timer Output Compare 5 IRQ
E33 TTRC EEPOT #3(A) lower limit out-of-bounds Eb6 Undefined SSCB Timer Output Compare 3 IRQ
E34 TTRC EEPOT #4(b) lower limit out-of~bounds Eb7 Undefined SSCB Timer Gutput Compare 1 IRQ
E35 TTRC EEPOT #5(C) lower limit out-of-bounds Eb8 Undefined SSCB Timer Input Capture 3 IRQ
E36 TTRC EEPOT #6(d) lower limit cut-of-bounds Eb9 Undefined SSCB Timer Input Capture 2 IRQ
E38 TTRC EEPOT #0(7) upper limit out-of-bounds EbC Undefined SSCB XIRQ IRQ
E39 TTRC EEPOT #1(8) upper limit out-of-bounds Ebd Undefined SSCB Software Interrupt IRQ
E3A TTRC EEPOT #2(9) upper limit out-of-bounds EbE Undefined SSCB Opcode Trap IRQ
E3b TTRC EEPOT #3(A) upper limit out~of-bounds EbF Undefined SSCB Clock Monitor Failure IRQ
E3C TTRC EEPOT #4(b) upper limit out-of-bounds ECO Undefined TTRC Reserved IRQ
E3d TTRC EEPOT #5(C) upper limit out-of-bounds EC1 Undefined TTRC SPI IRQ
E3E TTRC EEPOT #6(d) upper limit out-of-bounds EC2 Undefined TTRC Pulse Accumulator Edge IRQ
E40 Rx_Loop_Cirl line not changing states EC3 Undefined TTRC Pulse Accum Overflow IRQ
E41 Tx_Loop_Ctrl line not changing states EC4 Undefined TTRC Timer Overflow IRQ
E42 MCS Update Time in CP < 1 hour ECS Undefined TTRC Timer Output Compare 4 IRQ
EA43 Error while copying user table to MCS bd EC6 Undefined TTRC Timer Cutput Compare 1 IRQ
E44 Error in update_MCS while converting ascii to hex EC7 Undefined TTRC Timer Input Capture 3 IRG
E45 Cannot adjust receiver to saved level EC8 Undefined TTRC Real-Time Interrupt IRQ
E46 Tx synthesizer failed to unlock after “Change_Freq” pulse | EC9 Undefined TTRC XIRQ IRQ
E47 Tx synthesizer failed o lock after three program attempts | ECA Undefined TTRC Software Interrupt IRQ
E48 Rxsynthesizer failed to unlock after “Change_Freq” pulse | ECb Undefined TTRC Opcode Trap IRQ
E49 Rux synthesizer failed to lock after three program attempts | ECC Undefined TTRC Clock Monitor Failure IRQ
Eda Rx2 syn. failed to unlock after “Change_Freq” pulse ECd Undefined TTRC COP Watchdog Failure IRQ
E4b Rx2 syn. failed to lock after three program attempts EdO Undefined Secure Reserved IRQ
ES06 ALC Xmit EEPOT code plug value invalid Edl Undefined Secure Serial Comm Intfc IRQ
E51 Un-ALC Xmit EEPOT code plug value invalid Ed2 Undefined Secure SPI IRQ
E52 HSR addr specified in Ext_PTT_Ctrl_Tbl invalid Ed3 Undefined Secure Pulse Accumulator Edge IRQ
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E53 HSR bit specified in Ext_PTT_Cirl_Tbl invalid Ed4 Undefined Secure Pulse Accum Overflow IRQ
E54 Encede_echo request already active Ed5 Undefined Secure Timer Overflow IRQ
ES55 TRC_Encode request active too long Ed6 Undefined Secure Timer Output Compare 5 IRQ
ES56 Bad echo non_fatal_error_code Ed7 Undefined Secure Timer Output Compare 4 IRQ
ES57 Invalid DC current present Ed8 Undefined Secure Timer Output Compare 3 IRG
E80 Invalid common timer number Ed9 Undefined Secure Timer Output Compare 2 IRQ
E81 Invalid SSCB EEPOT update requested EdA Undefined Secure Timer QOutput Compare 1 IRQ
E82 Current PTT_Type is undefined Edb Undefined Secure Timer Input Capture 3 IRQ
E83 Arbitrate PTTs, bad Siate BEdC Undefined Secure Real-Time Interrupt IRG
E84 Bad State in transmitter manager Edd Undefined Secure IR(Q IRQ
E85 MCS board not present when required EdE Undefined Secure XIRQ IRQ
E86 Bad State in EEPOT adjustment module EdF Undefined Secure Software Interrupt IRG
E87 Bad State in ring display module EE0 Undefined Secure Opcode Trap IRGQ
E88 PTT_Priority_List pointer is null EE1L Undefined Secure Clock Monitor Failure IRQ
E89 ‘Too many channels and modes defined EFF COP failure
ESA Bad Stare in SSCB 1/0 service module

Table 10. Audio Error Codes

Error Description Error Description
A0D PL Encoder failure A26 TRC Encoder to Line 4 path failure
A0l Alert Tone Encoder failure A27 Bad Line 4 gate (no mute)
AQ2 PL Encdr-to-TP4 path failure A28 STAC Encoder failure or STAC EEpot failure
AQ3 Alrt Tone Encdr-thru-Splatter Filter A29 STAC Encoder to Line 2 path failure
AD4 Alrt Tone Encdr-to-Rx1 Audio or AZA ALC Audio circuitry failure
A0S Alrt Tone Encdr-to-Rx1 Squelch Det. failure A2b Function Tone Decode circuitry failure
Al6 Alrt Tone Encdr-to-Rptr Squelch Det. failure AZC Guard Tone Decode circuitry failure
AQ7 Alrt Jone Encdr-to-TP1 failure A2d Wireline Activity circuitry failure
A08 Alrt Tone Encdr~to-Line Audio failure AZE ALC audio to Tx audio 4 path failure
A09 Rx Audio Gate-thru-Rpt Audio Gate A2F ALC audio to Tx audio 2 path failure
ADA MC68HC11 A-to-D Converter failure on SSCB A30 Un-ALC audio o Tx audio path failure
AQb Bad Alert Tone Tx Gate (no mute) A3l Failsoft codeword Trunking Mod Audio path failure
AOC Rx1 Audic Gate failure A32 Failsoft tone Trunking Mod Audio path failure
Ald Faulty PL Filter/Limiter Circuitry A33 Bad Data/Failsoft gate
A20 MC68HC11 A~to-D Converter failure on TTRC A40 MC68HC11 A-to-D Converter failure on Secure Bd
A21 TRC Encoder failure A4l Secure Alert Tone Encoder/Filter error
A22 TRC Encoder to Line 2 path failure A42 Coded Mod Splatter Filter error
A23 TRC Encoder to Line 4 path failure Ad43 Coded Mod Gate failure
A24 TRC Encoder to Line 2 path failure Ad4 Coded Rx Audio Line Filter error
A25 Bad Line 2 gate (no mute) A4S Rx Coded Gate failure
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AND OPERATION

Table 11.  Digital Error Codes

Error Description Error Description
do1 Primary User Area has bad check byte dA9 TTRC board Station Type does not maich SSCBs
do2 Secondary User Area has bad check byte dAA TTRC board System Ver # is incompatible with SSCBs
do3 PTT priority table is programmed incorrectly dAb EEPOTS failed to synchronize on TTRC
dig TTRC did not receive wakeup command dAC EEPROM failed to program on TTRC
di1 Primary User Area has bad check byte dbl TTRC HC11 Internal RAM faulty
d12 Secondary User Area has bad check byte dbl TTRC Muxbus DS bad (internal loopback)
di3 Invalid Guard Tone frequency code plug value db2 TTRC Muxbus DS bad (normal operating mode)
d14 Incompatible DC threshold table & analog bd version | db3 TTRC Muxbus bad (internal loopback)
dis Invalid DC threshold table db4 TTRC Muxbus bad (normal operating mode)
d20 Sccure did not receive wakeup command db5 TTRC Std Mode ASIC latch/buffer bad (loopback)
d21 Primary User Area has bad check byte dbé TTRC 1/0 Mode ASIC latch/buffer bad (loopback)
d22 Secondary User Area has bad check byte db7 TTRC HSR Clk/Sync bad (internal loopback)
d&o Non-zero User—Area Check byte of SSCB db8 TTRC HSR Clk/Sync bad (normal operating mode)
d81 Non-zero EEPROM_Check byte of SSCB db9 TTRC HSR Data In/Out bad (internal lcopback)
d82 Serial EEPROM has not responded on SSCB dbA TTRC HSR Data In/Out bad (normal operating mode)
d83 Code plug on SSCB not SSCB type. dCo Non-zero User-Area Check byte of Secure Board
d84 Bad code plug version number on SSCB daCl Non-zero EEPROM_Check byte of Secure Board
d8s Bad code plug checksum on SSCB dC3 Code plug on Secure Bd not Secure type.
d86 Incorrect firmware checksum on SSCB dc4 Bad code plug version number on Secure Board
d87 EEPOTS failed to synchronize on SSCB dCs Bad code plug checksum on Secure Board
d8sg EEPROM failed 1o program on SSCB dCe Incorrect firmware checksum on Secure Board
dog SSCB HC11 Internal RAM faulty dC7 Secure bd not responding to power-up enable
491 SSCB Muxbus DS bad (internal loopback) dCs Secure bd enabled but did not return version #
d92 SSCB Muxbus DS bad (normal operating mode) dCeo Secure bd Station_Type bytes do not match SSCBs
de3 SSCB Muxbus bad (internal loopback) dCA Secure bd System Ver # is incompatible with SSCBs
d94 SSCB Muxbus bad (normal operating mode) dCb EEPROM failed to program in expected time period
d95 SSCB Std Mode ASIC latch/buffer bad (loopback) ddo Secure HC11 Internal RAM faulty
dgs SSCB /0 Mode ASIC latch/buffer bad (loopback) dd1 Secure Muxbus DS bad (internal loopback)
d97 SSCB HSR Clk/Sync bad (internal loopback) dd2 Secure Muxbus DS bad (normal operating mode)
d98 SSCB HSR Clk/Sync bad (normal operating mode) dd3 Secure Muxbus bad (internal loopback)
499 SSCB HSR Data In/Out bad (internal loopback) dd4 Secure Muxbus bad (normal operating mode)
d9A SSCB HSR Data In/Out bad (normal operating mode) | dd5 Secure Std Mode ASIC latch/buffer bad (loopback)
d9b SSCB IPCB faulty dd7 Secure HSR Clk/Sync bad (internal loopback)
d9E SSCB Config register reprogrammed ddsg Secure HSR Clk/Sync bad (normal operating mode)
d9F SSCB Config register & CP erased & re-programmed dd9 Secure HSR Data In/Out bad (internal loopback)
dAD Non-zero User-Area Check byte of TTRC ddA Secure HSR Data In/Out bad (normal operating mode)
dAal Non-zero EEPROM_Check byte of TTRC ddb Bad Tx Phase Lock Detector in Secure ASIC
dA2 Scrial EEPROM has not responded on TTRC ddC Bad Rx Phase Lock Detector in Secure ASIC
dA3 Code plug on TTRC not TTRC type. ddE Bad Tx P-S or §-P Converter in Secure ASIC
dA4 Bad code plug version number on TTRC ddr Bad Rx P-S or S-P Converter in Secure ASIC
dAS Bad code plug checksum on TTRC de7 RAC board not responding to power-up ‘enable’ com
dA6 Incorrect firmware checksum on TTRC de8 RAC board 'enabled’ but did not return version #
dA7 TTRC beard not responding to power-up enable de9 RAC board Station Type doesn’t match SSCBs
dA8 TTRC board enabled but did not return version # dea RAC board System Version # is incompatible with SSCB
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Table 12, Special Test Mode Error Codes
Error Description Error Description
080 Undefined SSCB Reserved1-Reserved11 IRQ oAE Undefined TTRC XIRQ IRQ
o81 Undefined SSCB SPI IRQ oAF Undefined TTRC Software Interrupt IRQ
082 Undefined SSCB Pulse Accumulator Edge IRQ ob0 Undefined TTRC Opcode Trap IRQ
o83 Undefined SSCB Pulse Accumulator Overflow IRQ obl Undefined TTRC Clock Monitor Failure IRQ
o84 Undefined SSCB Timer Overflow IRQ ob2 Undefined TTRC COP Watchdog Failure IRQ
085 Undefined SSCB Timer Qutput Compare 5 IRQ obE TTRC Config register reprogrammed
086 Undefined SSCB Timer Output Compare 3 IRQ obF TTRC Config register & CP erased & re-programmed
087 Undefined SSCB Timer Output Compare 1 IRQ o0 Undefined Secure ReservedI-Reserved11 IRQ
088 Undefined SSCB Timer Input Capture 3 IRQ oCl Undefined Secure Serial Comm Intfc IRQ
089 Undefined SSCB Timer Input Capture 2 IRQ o2 Undefined Secure SPI IRQ
o8C Undefined SSCB XIRQ IRG oC3 Undefined Secure Pulse Accumulator Edge IRG
o8d Undefined SSCB Software Interrupt IRQ oC4 Undefined Secure Pulse Accumulator Overflow IRQ
o8E Undefined SSCB Opcode Trap IRQ oC5 Undefined Secure Timer Overflow IRQ
o8F Undefined SSCB Clock Monitor Failure IRQ o6 Undefined Secure Timer Output Compare 5 IRQ
oAl Undefined TTRC Reserved1-Reserved11 IRQ o7 Undefined Secure Timer Output Compare 4 IRQ
oAl Undefined TTRC SPI IRQ oC8 Undefined Secure Timer Output Compare 3 IRQ
0A2 Undefined TTRC Pulse Accumulator Edge IRQ o(’9 Undefined Secure Timer Output Compare 2 IRQ
oA3 Undefined TTRC Pulse Accumulator Overflow IRQ oCA Undefined Secure Timer Output Compare 1 IRQ
oA4 Undefined TTRC Timer Overflow IRQ oCb Undefined Secure Timer Input Capture 3 IRQ
OAS Undefined TTRC Timer Output Compare 5 IRQ oCC Undefined Secure Real-Time Interrupt IRQ
oAb Undefined TTRC Timer Output Compare 4 IRQ oCd Undefined Secure IRQ IRQ
oAT7 Undefined TTRC Timer Output Compare 3 IRG oCE Undefined Secure XIRQ IRQ
oA8 Undefined TTRC Timer Output Compare 2 IRQ oCF Undefined Secure Software Interrupt IRQ
0AY Undefined TTRC Timer Output Compare 1 IRQ od@ Undefined Secure Opcode Trap IRQ
OAA Undefined TTRC Timer Input Capture 3 IRQ odl Undefined Secure Clock Monitor Failure IRQ
oAb Undefined TTRC Timer Input Capture 2 IRQ odE Config register reprogrammed on Secure Board
oAC Undefined TTRC Timer Input Capture 1 IRQ odF Config register & CP erased & re-programmed
oAd Undefined TTRC Real-Time Interrupt IRQ
2.42 CONTINUQUS STATION DIAGNOSTICS messages are sent one after the other (separated by two

seconds). There are four pre-defined alarms that are pro-
vided as standard in the station. These alarms are defined
" ¢ - ! below. In addition, the user may add up to four more cus-
only immediately after a station reset, the Continuous tom alarms in the RWS - RW8 positions with a wildcard

class of diagnostics is always monitoring the status of the option. See paragraph 2.5 for more detailed information
station. One part of the Continuous Diagnostics monitors on the MUXbus.

the software program controlling the station. If abnormal

operation is encountered, an error code displayed in the

Secure Station Control Board status display. These error e RWI - One Beep — Bartery Revert Alarm

codes are listed in Table 9, “Operational Error Codes”. Indicates the station has lost ac line power and re-
verted to battery backup (if so equipped). The alarm
iscleared as soon as the station receives ac line volt-

In contrast to the Powerup / Reset Diagnostics, which run

The other part of Continuous Diagnostics operates by age.

reading the eight reverse wildcard (RW) bits on the sta-

tion MUXbus. These bits are on addresses 12 & 13. If any @ RW2 -"Two Beeps — PA Alarm

of these bits are active, a corresponding number of alarm Indicates a PA failure. It is set when the PA ON or
tones is generated. The alarm tones can be routed to the PA FULL lines are inactive for 30-45 msec during a
wireline and/or over the air, and are always heard in the key-up. The alarm is cleared only by a successful
local speaker. Alarm tone beeps are generated every ten key-up of the station. It will not be reset during the
seconds, and if more than one alarm is active, the beep same key-up in which the alarm was set.
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® RW3 - Three Beeps — Synthesizer Alarm
Indicates that either the Tx or Rx synthesizer is out
of lock. The alarm is cleared as scon as both lock
lines are active.

& RW4 - Four Beeps — Overvoltage Alarm
Indicates that the battery charging voltage (on sta-
tions so equipped) is too high. The alarm is cleared
when the voltage assumes a normal level.

2.5 MUXBUS DESCRIPTION

'This section provides definitions for each of the 64 MUX-
bus data bits. This data is normally displayed to the user
by the Diagnostic Meter Panel (DMP), in the format
shown in Table 13. The DMP is an optional piece of hard-
ware (C669) that contains a speaker, analog meter, and
the MUXbus display. In addition, the DMP has the capa-
bility to modify the MUXbus data, as well as read it. The
DMP is connected to the station via the expansion con-
nector on the SSCB (J800). It is not recommended that
the DMP be left connected to the station during normal,
unattended station operation.

Table 13. MUXbus Bit Map
ADDRESS D3 D2 D1 D¢

0 DAT PTT SCAN T ALM DS S ALM DS
1 RPT PTT LIN PTT LOCPTT INTCOM
2 TX PL DS TX ACT RX2 ACT RX{ ACT
3 RXPL DS RIPLDT RX CD DT R1 UNSQ
4 R2 MUTE R2PL DT R2CD DT R2 UN SQ
5 GD TN DT AUX DET RPT KD RPT UNSQ
6 ACC DIS EX DA DT TXCD DT ENCRYPT
7 SP3 SP2 SP1 BAUD
8 TX RX C8 TXRX C4 TXRX C2 TXRX Ct
9 AUX C8 AUX C4 AUX C2 AUX Ci

10 RX2 C8 RX2 C4 RX2C2 RX2Ct

11 TX INHB RX INHB R2 AUX DT DOS

12 RW4 OVG RW3 SYN RW2 PA RW1 BAT

13 RW 8 RW 7 RW 6 RW 5

14 FW 4 Fw3 FW2 FW1

15 MODE 8 MODE 4 MODE 2 MODE 1

The MUZXbus is a time multiplexed address and data bus
with 16 addresses, cach of which contains four data bits.
The SSCB serves as the MUXbus master and drives the
address and Data Strobe (DS) lines. The address lines are
periodically incremented, and the DS is used to synchro-
nize the read / write cycles. Since the MUXbus is avail-
able to all control modules in the main and expansion
trays, all modules may read and write data to the MUX-
bus. Using the MUXbus, wildcards and special applica-
tion boards in the expansion tray may easily be used to
create special functions that are not a standard offering
with the station.

The following paragraphs give definitions for each of the
64 MUXbus bits. These definitions include the mnemonic
(abbreviation) as shown on the DMP front panel and in
‘Table 13, a description of the bit's function, and its row-
column address on the MUXbus.
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_DESCRIPTION AND OPERATION

251 DAT PTT (DATA PUSH-TO-TALK) A0, D3

Indicatesif a Data PTT request is active. When active, the
request is arbitrated against all other active PTT requests.
The PTT priorities may be changed via the Field Pro-
grammer or with option C672.

252 SCAN (SCAN ENABLE) A§, D2

The scanning receiver option is not yet supported. There-
fore, this bit has no effect when active.

253 TALM DS (TOTAL ALARM DISABLE) A0, D1

Unconditionally mutes all alarm tones generated in re-
sponse to active reverse wildcards bits on addresses 12 &
13. See also S ALM DS.

254 SALM DS (SELECTIVE ALARM DISABLE)
A, DO

Mutes repetitive alarm tones generated in response to ac-
tive reverse wildcard bits on addresses 12 & 13. For exam-
ple, when a reverse wildcard bit is active, a corresponding
number of alarm tones are generated every ten seconds.
When S ALM DS is active, the alarm tones are only sent
once; they are not repeated every ten seconds.

There are two modes of operation when using the Selec-
tive Alarm Disable feature. Mode A is to set this bit on
the MUXbus and continue driving it active. In this mode,
the SSCB will generate alarm tones only once; however,
it will generate the tones whenever the state of the re-
verse wildcard bits changes. The user will hear one full set
of alarm tones whenever the alarm status changes (unless
the change is to all alarms cleared).

Mode B is to set this MUXbus bit for at least 20 msec, and
then stop driving it active. The SSCB then latches the bit
active, even though the original driver has released the
bit. When the state of the reverse wildcard bits change,
the SSCB stops holding the S ALM DS bit active. This has
the effect of stopping alarm tone generation completely
until the alarm status changes, then normal alarm tone
generation is resumed; alarm tones are generated every
ten seconds. The SSCB also stops holding this bit active
when the T ALM DS bit is activated.

255 RPT PTT (REPEATER PUSH-TO-TALK)
AL, D3

Indicates that a Repeater PTT or Trunking PTT is active.
If this is the highest priority active PTT, then the audio
gating will be set for in-cabinet repeat. If the repeater
PTT time-out timer (TOT) times out, the RPT PTT bit
will stay active until the request goes away; however, the
active PTT type will change to the next active lowest
priority, if any. PTT prioritics are set on a per mode basis
by the Field Programmer or with option C672.

If repeater knock down (RPT KD) goes active while RPT
PTT isactive, PLreverse burst or DPL turn off code (RB/
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TOC) will be encoded if appropriate, and the transmitter
will dekey. RPT PTT is active during repeater drop-out
delay and is inactive when RB/TOC is encoded.

The S5CB activates RPT PTT if qualified repeater audio
activity exists on Receiver 1. Qualified repeater audio ac-
tivity can be set for each mode by the Field Programmer
or with option C673. Qualified repeater audio activity is
determined by any combination of MUXbus bits R¥ PL
DS, RIPL DT, RPT USQ, and AUX DET.

The RPT PTT bit is a STATUS-ONLY bit. This means
that the bit is used for indication purposes only. Activating
thisbit via the DMP or wildcard module will not cause the
station to key or gate repeater audio. Only the SSCB may
determine that the repeater squelch qualifiers have been
met and allow the station to repeat.

256 LIN PTT {(LINE PUSH~-TO-TALK) Al, D2

Keys the transmitter, modulating with TX Audio if no
higher priority PTT is active. PTT priorities are set on a
per mode basis by the Field Programmer or with option
Co672. LIN PTT is inactive when RB/TOC is encoded, un-
less the RB/TOC is caused by the Line PTT timing out.
This bit is usually written to the MUXbus by the TTRC
module in response to a console request to key the sta-
tion.

257 LOCPTT (LOCAL PUSH-TO-TALK) A1, D1

Keys the transmitter, modulating with Local Audio if no
higher priority PTT is active. PTT priorities are set on a
per mode basis by the Field Programmer or with option
C672. LOC PTT is inactive when RB/TOC is encoded,
unless the RB/TOC is caused by the Local PTT timing
out. This bit is usually written to by the SSCB, in response
to a PTT switch actuation on a local microphone plugged
into the station control module front panel CONTROL
connector J812.

258 INTCOM (INTERCOM) A1, D9

Allows LOC PTT without keying the station, which en-
ables a serviceman at the station to communicate with the
console site via the wirelines. This bit is usually writien to
the MUXbus by the TTRC module, in response to the
front panel INTERCOM switch.

259 TX PL DS (TRANSMIT PL/DPL DISABLE)
A2, D3

Disables PL, DPL, or Trunking Data {rom being added
onto the transmitted signal. The Transmit PL Strip wire-
line option (C63) utilizes this bit. If PL or DPL is being
encoded when TX PL DS goes active, then RB/TOC will
be generated before muting PL or DPL. This bit will also
be set active by the front panel XMIT switch on station
control module.
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2510 TX ACT (TRANSMITTER ACTIVITY) A2, D2

Indicates that the transmitter is actually on. This bit is a
reflection of the front panel PA ON LED.

The TX ACTbitisa STATUS-ONLY bit. This means that
the bit is used for indication purposes only. Activating this
bit via the DMP or wildcard module will not cause the sta-
tion to key or activate the transmitter. Only the SSCB
may key the station, in response o its inputs.

2511 RX2 ACT (RECEIVER 2 ACTIVITY) A2, D1

Indicates that the second receiver audio has met the qual-
ifiers set for it on the current mode. The second receiver
option is not yet supported, so this bit has no effect when
active.

2512 RX1 ACT (RECEIVER 1 ACTIVITY) A2, D8

Indicates that the primary receiver has met the qualifiers
set for it on the current mode. Qualified receiver audio
activity can be set for each mode by the Field Programmer
or with option C674. Qualified receiver audio activity is
determined by any combination of MUXbus bits RX PL
DS, R1 UN SQ, R1 PL DT, and AUX DET. The SSCB
responds to an active RX1 ACT by opening the RX1 au-
dio gate. This gates RX1 audio to both the line audio and
select audio (local speaker) lines. RX1 audio is also gated
to the 5SCB repeater audio gate. An RX1 ACT must oc-
cur before a RPT PTT will be issued to open the repeater
audio gate.

2513RX PL DS (RECEIVER PL/DPL DISABLE)
A3, D3

Indicates that the station has reverted to carrier squelch
only receiver operation for purposes of determining the
status of RX1 ACT and RX2 ACT. The Monitor and Re-
ceiver Squelch On/Off wireline functions utilize RX PL
DS. Also, the station control module front panel PL Dis-
able switch activates RX PL DS.

2.5.14R1 PL DT (RECEIVER 1 PL/DPL DETECT)
A3, B2

Active when PL, DPL, or CT coded squelch is being de-
tected on Receiver 1.

Z515RX CD DT (RECEIVER 1 CODE DETECT)
A3, D1

Indicates a Receiver Code Detect due toreceipt of Secure
(12 Kbit) data on Receiver 1.

2516 R1 UN SQ (RECEIVER 1 UNSQUELCH)
A3, DO

Active when the Receiver 1 audio carrier squelch circuit
on the S5CB detects on-channel rf activity. R1 UN SQ
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is used for audio gating (refer to RX1 ACT), not for re-
peater keying (refer to RPT PTT).

2.5.17R2 MUTE (RECEIVER 2 MUTE) A4, D3

Causes the second receiver audio to be muted or atte-
nuated. The second receiver option is not yet supported,
so this bit has no effect when active.

2.5.18R2 PL DT (RECEIVER 2 PL/DPL DETECT)
A4, D2

Active when PL, DPL, or CT coded squelch is being de-
tected on Receiver 2.

2.5.19 R2 CD DT (RECEIVER 2 CODE DETECT)
A4,D1

Indicatesa Receiver Code Detect due toreceipt of Secure
(12 Kbit) data on Receiver 2.

2,520 R2 UN SQ (RECEIVER 2 UNSQUELCH)
A4, DO

Active when the Receiver 2 audio carrier squelch circuit
detects on—channel f activity. R2 UN SQ is used for au-
dio gating (refer to RX2 ACT).

2.521GD TN DT (GUARD TONE DETECT) AS, D3

Indicated that High Level Guard Tone is being detected
from the Tx Audio signal. This bit is also active during the
function tone detect window. The Tx Audio signal is
muted while GD TN DT is active, in order 1o prevent re-
mote control tones from being transmitted over the air.

2.522 AUX DET (AUXILIARY DETECT) A5, D2

Indicates that an optional decoder is detecting on Receiv-
er 1. AUX DET can be used to activate RX1 ACT, RX2
ACT, and RPT PTT in a manner similar to the R1 PL DT
and R1 UN 8Q qualifiers.

2523 RPT KD (REPEATER KNOCK-DOWN) AS, D1
Disallows a repeater PTT when active,
2524 RPT USQ (REPEATER UNSQUELCH) AS, D@

Indicates when the Receiver 1 repeater carrier squelch
circuit, located on the SSCB, detects activity. Used as a
prercquisite to keying the repeaterand to pating repeater
audio to the transmitter.
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2525 ACC DIS (ACCESS DISABLE) A6, D3

Indicates that the station is in the Access Disable mode.
See section 2.1.2 for a description of the ACC DIS func-
tion.

2526 EX DA DT (EXTERNAL DATA DETECT)
Ab, D2

When active, the SSCB mutes Tx, Local, RX1 (Repeat-
er), and MRTT audio from the transmitter unless specifi-
cally enabled for the current mode. These audio paths
may be enabled or disabled via the Field Programmer or
with option C678. The Tx Data Audio path is always
routed to the transmitter, even when this bit is active.

2527TX CD DT (TRAMSMIT CODE DETECT)
A6, D1

Indicates that a Wireline Code Detect is active due to re-
ceipt of Secure (12 Kbit) data on the wireline.

2528 ENCRYPT (DIGITAL VOICE ENCRYPTION)
A6, DO

When active, enables the encryption function of the op-
tional Encrypt/Decrypt Secure module (voice is trans-
mitted coded). When inactive, disables the encryption
function (voice is transmitted clear). The decryption func-
tion is not affected by this bit (it is always active).

2.5.29SP3, SP2, SP1 (SPECIAL PURPGSE 3 - 1)
A7, D3 THRU A7, D1

These bits arc reserved for future applications, or special
customer needs.

25306 BAUD (IPCB BAUD RATE) A7, D@

Indicates that the IPCB serial baud rate is not the default
speed (1200 baud). When active, the alternate speed is
300 baud.

ZS3ITXRX CE, TXRX G4 TX R C2, & TXRX C1
(TRANSMITTER/RECEIVER 1 CHANNEL) A8,
D3 THRU AS, DO

These four bits are used to control the channel of the
transmitter and Receiver 1. The channel parameters are
defined by the SSCB module code plug. These bits repre-
sent the channel number in binary format, so channels 0
through 15 may be represented with theses bits. For chan-
nels higher than 15, the Auxiliary Channel bits arc used
(AUX C8 - AUX C1).

These MUXbus bits actually represent the requested op-
erating channel; the actual operating channel is always in-
dicated by the front panel Status display. A discrepancy
may arise between the two indicators if an undefined
channel is requested; in this case, the SSCB changes to
channel number 1.
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2.5.32 AUX C8, AUX C4, AUX C2, & AUX C1
(AUXILIARY CHANNEL) A9, D3 THRU
A9, DO

These four bits are overflow bits which may be used for
indicating channel, mode, or Receiver 2 channel, depend-
ing on the application.

2533RX2CE, RX2C4, RX2CZ, & RX2 C1
(SECOND RECEIVER CHANNEL)
A10, D3 THRU A10, DO

These four bits are used to control the channel of Receiv-
er 2. The channel parameters are defined by the SSCB
module code plug. These bits represent the channel num-
ber in binary format, so channels 0 through 15 may be rep-
resented with theses bits. For channels higher than 15, the
Auxiliary Channel bits are used (AUX C8- AUX C1). In
MCS stations, these bitsare used to indicate the fourleast
significant bits of the active MCS user number.

2.5.34 TX INHB (TRANSMIT INHIBIT) A11, D3

Indicates that the transmitter is inhibited. When active,
no station transmitter activity is allowed.

2.535 RX INHB (RECEIVER 1 INHIBIT) A11, D2

Indicates that the receiver audio is inhibited from reach-
ing the wireline. When active, no audio (including status
tone) is gated to Line 2 or Linc 4.

2.5.36 R2 AUX DT (SECOND RECEIVER AUXILIARY
DETECT) Al1, D1

Indicates that an optional decoder is detecting on Receiv-
cr 2. In MCS stations, this bit is used to indicate the most
significant bit of the active MCS user number.

2.5.37DOS (DATA OPERATED SQUELCH) A11, DO

The Repeater Access Controller option is not yet sup-
ported, so this bit has no effect when active. In MCS sta-
tions, this bit is used to indicate the second most signifi-
cant bit of the active MCS user number.

2.5.38 RW4 OVG (REVERSE WILD CARD 4 -
BATTERY OVERVOLTAGE) A12, D3

Indicates that the battery overvoltage internal station
alarm isactive. When active, the SSCB generates 4 alarm
tones, which are routed to the local speaker, the wireline,
and over the air.

2.5.33 RW3 SYN (REVERSE WILD CARD 3 - SYN-
THESIZER UNLOCK) A12, D2

Indicates that the transmit or receiver synthesizer is out
of lock. When active, the SSCB generates 3 alarm tones,
which arc routed to the local speaker, the wireline, and
over the air.

28 68P81082E01

2.5.40 RW2 PA (REVERSE WILD CARD 2 ~
P& FAIL) A12, D1

Thisbit is the if power amplifier fail internal station alarm
parameter, activated by the SSCB. RW2 PA is active when
the rf power amplifier has failed. A successful keyup or
a SSCB reset is required to clear the alarm. The alarm
may be active when the transmitter is de-keyed, due to a
prior failure. PA Fail means that one or both of the SSCB
PA status lines (PA On or PA Full Power) is inactive
30-45 msec after the start of a keyup, or for 36-45 msec
continuously during keyup, thereafter.

2.5.41 RW1 BAT (REVERSE WILD CARD 1 ~
BATTERY REVERT) A1z, B§

Indicates that the AC main to the station has been lost
and that the station is operating on battery power. When
active, the SSCB generates 1 alarm tone, which is routed
to the local speaker, the wireline, and over the air.

2542 RWS (REVERSE WILDCARD 8 - MAIN
STANDBY) A13, B3

Indicates that the a problem exists with the main / standby
system. When active, the SSCE generates 8 alarm tones,
which are routed to the local speaker, the wireline, and
over the air.

2543 RW 7, RW 6, & RW 5 (REVERSE WILDCARD 5
THRU 7) A13, D3 THRU A13, D@

Indicates that a reverse wildcard is active. These bits are
normally driven by a wildcard module in the expansion
tray. When active, the SSCB gencrates 7, 6, and/or 5
alarm tones, which are routed to the local speaker, the
wireline, and over the air.

2544 FW 4, FW 3, FW 2, & FW 1 (FORWARD WILD
CARD 4 THRU 1) A14, D3 THRU A14, D0

Indicates that a forward wildcard is active. These bits are
usually driven by the TTRC module, in response toa TRC
command from a console. Used in conjunction with a
wildcard in the expansion tray, these bits can be used to
activate or signal cquipment external to the station.

2.5.45MODE §, MODE 4, MODE 2, & MODE 1 (STaA-
TION MODE) Al1S, B3 THRU AlS5, DO

These four bits arc used to control the mode of the sta-
tion. The mode parameters are defined by the SSCB mod-
ule code plug. These bits represent the mode number in
binary format, so modes 0 through 15 may be represented
with these bits. For modes higher than 15, the Auxiliary
Channel bits are used (AUX C8 - AUX C1).

These MUZXbus bits actually represent the requested op-
erating mode; the actual operating mode is always indi-
cated by the front panel Status display. A discrepancy may
arise between the two indicators if an undefined mode is
requested; in this case, the SSCB changes to mode num-
ber 1.
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MOTOSOLA INC,

LIGHTNING PROTECTION

communications RECOMMENDATIONS
1. GENERAL ble. The lightning stroke current belongs in the tower

The conditions that make a site desirable for iwo-way ra-
dio are the same as those that make a site an excellent tar-
get for lightning. Proper lightning protection can com-
pletely prevent equipment damage in all but the most se-
vere strikes, and even then, can keep the equipment
damage to a minimum. Lightning protection consists basi-
cally of preventing the strike from entering the equip-
ment room, and then preventing damage to the equip-
ment from induced voltages and currents on power and
control lines to the equipment. The following suggestions
will help protect valuable radio facilities. Some products
alrecady incorporate certain suppressors as standard
equipment. In these cases, additional protection is not
normally required, unless dictated by unusual site consid-
erations. When such unique situations occur, consult the
appropriate area office for further information.

1.1 RECOMMENDATIONS

® Keep the tower grounding resistance as low as possi-

structure and grounding system; not on the transmis-
sion line.

Use copper clad grounding rods at least eight feet
long. Multiple grounding rods are better than one, es-
pecially in areas with dry climate and/or soil that is
sandy, rocky, or both.

Bring the transmission line off the tower with the
sharpest bend permitted by the manufacturer’s speci-
fications, and make a solid bond between the tower
and the transmission line sheath just prior to the bend.
The sharp bend acts as a high impedance to the ex-
tremely high strike current. This shunts more of the
strike current into the tower ground, rather than into
the equipment. Use no more and no less than the
minimum bending radius wherever the transmission
line changes direction, and introduce a change of di-
rection at every rcasonable opportunity; grounding
the transmission line sheath solidly at the antenna
side of each bend in the transmission line.

- o
L.
7 , Y

GBEPS-31130 0

Figure 1. Unprotected power/control lines and antenna installations can be hazardous to equipment and personnel.
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® Provide additional grounding (o the transmission line
sheath wherever possible. Make it a point to ground
the transmission line where it is supported on poles
and where it enters a building.

® i is wise to take at least part of the transmission line
through a length of grounded conduit.

® Bond all equipmeni cabinets together af a single point.
Then ground that point to a grounding rod network,
using as short, straight, and heavy a ground wire as
possible. If bends in the ground wire are necessary,
give them as large a radius as practical.

® Transmission lines should be brought into the equip-
ment cabinets adjacent to the single point ground con-
nection where a good low impedance bond can be
made to the transmission line sheath.

& Install a gas tube protector between the equipment
cabinet ground and AC-neutral where it enters the
equipment cabinet. Install gas tube protectors where
the control lines enter the building and at the point of
entry into the equipment cabinet. Also install gas tube
protectors wherever control lines enter a building,
and install additional protectors as close as possible 1o
the remote control console.

@ Keep ground wires from gas tube protectors to ground
rods or perimeter grounds as short and straight as pos-
sible. Avoid sharp bends in ground wires.

@ Never bundle a ground wire with any other cabling or
wiring. Also, never run as ground wire along any metal
wall, along any electrical conduit, or inside a conduit.

Remember that the greatest possible protection is af-
forded to the equipment by making the impedance of the
grounding system as low as possible in relation top the im-
pedance of the equipment. Protection is provided by
keeping the lightning strike current in the grounding net-
work; rather then letting it find its own way to ground
through the equipment.

2. RECOMMENDED PROTECTORS

The devices listed below are available from your local Mo-
torola Parts Center. Other devices are available from dif-

)
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ferent manufacturers for special applications, and may be
used in place of those listed here. Installation instructions
are generally included with each device. The following
listing includes phone line suppressors, ac line surge pro-
tectors, coaxial cable in-line lightning arrestors, and coax-
ial cable ground clamp kits. Refer to the Motorola Buyer’s
Guide for additional information.

2.1 PHONE LINE SUPPRESSORS

@ TRNBI187A Single Line Suppressor, 3~electrode gas
tube protector

® TRN458%A Dual Line Suppressor, 3-electrode gas
tube protector

e RRX4021B Singlc Line Suppressor, 3-clectrode gas
tube protector
22 AC LINE SURGE PROTECTORS

e TLN4399A AC Line Surge Protector, 117 V ac line,
7/8” x 14 conduit hole mounting

e TLNS5Y920A AC Line Surge Protector, 240 V ac line,
7/8” x 14 conduit hole mounting
2.3 COAXJIAL CABLE IN-LINE LIGHTNING AR-
RESTORS
@ RRX4024 UHF type connector
e RRX4025 N type connector
e RRX4032 Tower Mount Kit

2.4 COAXIAL CABLE GROUND CLAMP KITS

e ST-788 For 1/2” jacketed heliax and pipe or ground-
ing rod

® ST-853 For 7/8” jacketed heliax and pipe or ground-
ing rod

& ST-789 For 1/2” unjacketed heliax, includes bushings
for better contact without collapsing line

& ST-789 For 7/8” unjacketed heliax, includes bushings
for better contact without collapsing line
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MOTORCLA INCG,
Communications
Sector

INSTALLATION

1. FCC REQUIREMENTS

IMPORTANT

FCC regulations state that:
1. The Grantee of a license has the re-
sponsibility of assuring that all equipment
operated under that license conforms to
the specifications of the license.
2. 'The rf power output of a radio transmit-
ter shall be no more than that required for
satisfactory technical operation consider-
g the area to be covered and local condi-
tions.
3. The frequency, deviation, and power of
a radio transmitter must be maintained
within specified limits. Itis recommended,
therefore, that these three parameters be
checked before the station is placed in ser-
vice.

REMEMBER
The efficiency of the equipment depends
upon a good instaliation. Motorola recom-
mends that adjustments to this equipment
be made ONLY by a certified technician.

2. INSPECTION

CAUTION
Station contains CMOS devices. Good
iroubleshooting and  installation tech-
niques require proper grounding of per-
sonnel prior to handling equipment. Refer
to the Safe Handling of CMOS Integrated
Circuits instruction section of this manual.

Inspect the equipment thoroughly as soon as possible af-
ter delivery. H any part of the equipment has been dam-
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aged in transit, report the extent of damage to the trans-
portation company immediately.

3. PLANNING THE INSTALLATION

Since a good installation is important to obtain the best
possible performance of the communications system,
carefully plan the installation before actual work is
started. Location of the station in relation to power, con-
trol lines, the antenna, and convenience and access for
servicing should be considered. The cabinet dimensional
detail diagrams show the size of the various cabinets for
planning the space requirements. Read the entire proce-
dure and the many suggestions offered to help you plan
your installation. Make sure all tools, equipment, and fa-
cilities are available when the installation is begun.

WARNING
The tip feet are provided for your protec-
tion. Any unauthorized modification or
removal will result in the possibility of the
station tipping over and perhaps causing
injury.

4. VENTILATION

The radio equipment is operated with forced ventilation.
The cabinets have been designed with vents that allow
outside air to be drawn in through louvered openings in
the door and expelled through an opening in the cabinet
wrapper (sides). It is essential that the openings be kept
free of obstructions so the air flow will not be restricted.
Also, site installations require that adjacent cabinets be
located a minimum of six inches from all vents.

MNOTE
Sufficient clearance (12”7 minimum) must
also be provided at the front of the cabinet
to aliow for servicing and component re-
moval.

68P81082E03-A
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5. INSTALLATION OF INDOOR
CABINETS

5.1 REQUIRED TOOLS

® TORX Model T-45 Driver (Motorola FPart No.
66-84071N02)

e Hoist (for stacked installations)

e 1/4” flat blade screwdriver.
52 GENERAL
The cabinet should be located on a solid, level surface
convenient to the power source and the rf transmission
line. The rf transmission line should be kept as short as

possible to minimize line losses.

All antenna power and control lines are connected at the
junction box located on the right side of the cabinet.

CAUTION
It isrecommended that no additional holes
be drilled into the cabinet.

The station can be either free standing or bolted to the
floor. It is recommended that stations be bolted to the
floor. Mounting holes are provided in the stability sup-
ports for 150-watt stations. The recommended mounting
patterns are shown in Figare 1 for 46 and 51 inch stations
or Figure 2 for 26 and 37 inch stations.

53 FLUSH WALL AND BACK-TO-BACK
MOUNTING

NOTE

Refer to tip feet removal procedure in
Stacking Considerations paragraph.

Flush wall mounting of the station requires that the tip
feet at the bottom of the 41 or 51 inch station be removed
and that the station be bolted to the floor. It is recom-
mended that the TRNS5757 A Stacking Bracket Kit be used
tosecure the top of the station to the adjacent wall. Inthe
case of back-to-back installations, it is necessary to stag-
ger the units by 1.5 inches to allow for tip feet clearance
(refer to Figure 3). If perfect back-to-back alignment is
necessary, the tip feet must be removed and the station
bolted to the floor as shown in Figure 2. Floor mounting
hardware must be customer supplicd and must have a
minimum shank diameter of 5/16 inches.

@ = MOUNTING HOLES

A}q 18-172"

@w MMMMMM

_..w___@ é

20-3/4"

10"

O STATION FOOTPRINT

Figure 1.
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20.76"
( O O
10.07 O““ MOUNTING HOLES O CABINET TOP BOLTS
FOR 26 AND 37 INCH STATIONS Qrmy. | PARTNO. | . DESCRIPTION
(REFER TO INSTALLATION NOTES} 4 3-10943441 M8 x 16MM TORX’\ BOLT
2 3-10943J45 M8 x 40MM TORX® BOLT
O O
CABINET SIZE HEIGHT DIMENSION
26 INCH 26.75 INCHES
. 37 INCH 37.25 INCHES
19.50 46 INGH 46.00 INGHES™
HORIZ. DOOR OPENING 51INCH 50.50 INCHES*
‘ * HEIGHT DOES NOT INCLUGE 1.00 INCH TiP FEET
32"
HOLE CENTER DIST. RAILS 1
JUNCTION
BOX
REFER TO
HEIGHT
TABLE

CO0CCO0CO00000O00DO00O0C OOOO0OO000

hN

—“L/ 000000000000 0000000000000CO0 || [

o

HOLE CENTER DIST. PLASTIC CAP

20.75"

Figure 2. Cabinet Dimensional Details
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Figure 3. Staggered Back-to—-Back Installation

5.4 STACKING CONSIDERATIONS

Prior to installation, all stacked stations require removal
of their tip feet. This should be done by elevating the sta-
tion with a hoist and placing a block under the unit. Refer
to the Station Hoisting Considerations (and note 3 in the
Stacking Bracket Installation Diagram, of section
60P81114E30) for specific warnings and hoisting details.
The tip feet should be removed, one foot at a time, by re-
moving the two outer screws from the bottom of the tip
foot. The center screw should be left in 1o hold the cabi-
net bottom to the frame. After all tip feet are removed,
replace the two outside mounting screws on each empty

tip foot position, and then remove the center screw. The
station is structurally capable of being stacked. The al-
lowable stacking configurations are described in the
Stacking Bracket instruction section (60P81114E30).

WARNING

Stations stacked against a wall must be se-
cured top and bottom as shown in the
Stacking Bracket instruction section. Sta-
tions not stacked against a wall should be
stacked only back-to-back as shown in
Figures 5 and 7 of the stacking bracket in-
struction section and also should be stabi-
lized by using the brackets provided in the
TRNS5757A Stacking Bracket Kit.
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ACCEPTABLE HOISTING METHOOS

172" DIAMETER
SOLID HOIST BAR

NOT ACCEPTABLE

WARKNING
DO NOT USE HOIST WHICH
WILL CAUSE INWARD FORCE
ON BRACKETS

GBEPS-45524-0

Figure 4. Recommended Hoisting Methods

5.5 STATION HOISTING CONSIDERATIONS

WARNING

Use extreme care when hoisting. The lift-
ing brackets provided as part of the pack-
ing kit should be used with a hoist which
will apply upward force enly on the lifting
brackets. The lifting brackets may bend
and fail if inward force is applied. Referto
Figure 4 for recommended hoisting meth-
ods.

6. ANTENNA AND SITE FREQUENCY
STANDARD CONNECTIONS

6.1 ANTENNA CONNECTIONS

The antennas and transmission lines are not part of the

7/1/90 68P81082E03

station. Therefore, antenna instaliation instructions are
not included in this section. Follow the instructions
shipped with the antenna for applicable information.

In its primary application, the station is used for commu-
nications with mobile units. Thus, antennas having omni-
directional characteristics are desirable. However, if the
station is located at the outer perimeter of a communica-
tions area, or if it i to be used for communications with a
fixed station, an antenna with specific requirements may
also dictate the type of antenna to be used.

All coaxial antenna cables connect to the coaxial connec-
tors located on the junction box. Two antennas may be
required; one for the transmitter and one for the receiver.
Refer to Figures 5 through 7 as applicable for antenna
connection details. Type “N” connectors are used for all
stations.




AECEIVER . TRANSMITTER OR ANTENNA
CONNECTOR LOCATION - 3 RELAY/DUPLEXER CONNECTOR
2 LOCATION

OPTIONS/EXTERNAL
REFERENCE (BNC)
CONNECTOR LOCATION

STATION

GROUND TERMINAL
ELECTRICAL BOX
INSTALLATION HOLES -~
(FOR APPLICATIONS

REOUIRING CONDUIT) DC POWER

GCONNECTOR
LOCATION

TB1601 WIRELINE
INTERFACE CONNECTIONS

PRIMARY
POWER
LABEL
FAEPS-47671-0 AC POWER OPTIONS 1O i TRUNKING CENTRAL OR
w702) CONNECTOR SYsTEMs yo  PURC 5000 /0
(J604)
- . .
Figure 5. Connections for Low Power Junction Box
DC POWER
CONNECTOR LOCATION
TRANSMITTER OR ANTENNA
RELAY/DUPLEXER CONNECTOR
LOCATICN
GPTIONS {10 RECEIVER CONNECTOR

LOCATION

ELECTRICAL BOX .
INSTALLATION HOLESY
(FOR APPLICATIONS
REQUIRING CONDUIT) OPTIONS/EXTERNAL
REFERENCE (BNG)
CONNECTOR LOCATION

WE00 AC
LINE CORD

SYSTEMS O 7 i ; FAEPS-47672.0

(FT21)
TRUNKING CENTRAL STATION
OR PURC 5000 /O GROUND 5 - E
TERMINAL TB1601 WIRELINE

INTERFACE CONNECTIONS

Figure 6. Connections for High Power Junction Box
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6.2 EXTERNAL SITE FREQUENCY STANDARD
CONNECTIONS

When the optional external site frequency standard is
used, a coaxial cable fitted with a BNC type connecior is
required to connect the site frequency standard to station
junction box. Sece Figures 5 and 6.

7. ACINPUT POWER AND GROUND
CONNECTIONS

7.1 GENERAL
(Refer to Figures 5 through 7)

All stations should have a separate power circuit from a
120-volt ac, 60 Hz power source. Circuit current rating is
determined by the number of power supplies contained in
the station. Circuit must be capable of 10-ampere (mini-
mum) per power supply. Be sure to use High Magnetic
(HM) circuit breakers to avoid nuisance openings. The
power lines should be installed in accordance with local
electrical codes. A substantial earth ground must be pro-
vided as close to and in as straight a line as possible with
the ground terminal provided on the junction box. Do
NOT consider the electrical outlet box as a substantial
ground. Refer to Figure 7 for grounding details. Refer to
the Lightning Protection Recommendations shect,
68P81111E17, elsewhere in this instruction manual for
additional grounding recommendations.

The primary ac power line may be installed prior (o instal-
lation of the cabinet and terminated near the location
chosen for the station if the power line cord supplied with
the station is to be used . If the station power is (o be
supplied by conduit wiring, the station must be installed
first. Separate procedures are provided for each type of
installation in the following,

72 INSTALLATION USING LINE CORD
SUPPLIED WITH THE STATION

Step 1. Install the station as described in paragraph 5.

Step 2. Connect the ground terminal on the junction box
to a substantial earth ground located as close as possible
to the station and in as straight a line as possible with the
ground terminal.

WARNING
Even if a three-wire grounded primary ac
power source is available, the radio equip-
ment must be grounded separately to pre-
vent electrical shock hazards and provide
lishtning protection.

Step 3. Connect the male plug of the three-wire ac line
cord to the wall outlet provided near the station.

NOTE
A power ON-OFF switch is not provided
on the station, thercfore, the equipment is
immediately operational when the power
cord is plugged into a live ac outlet.

7.3 INSTALLATION USING CONDUIT FOR
PRIMARY POWER CONNECTION

The junction box has provisions that allow ac power con-
nection to the station using conduit. The following instal-
lation procedure is recommended.

Step 1. Remove the line cord supplied with the station.

Step 2. Install three wires of appropriate length and
gauge to TB600 where the line cord was disconnected.
See NEC and local electrical codes to determine the
proper wire pgauge required. Typical wire gauge for a
15-ampere system is #12 AWG.

NOTE
The primary power wire colors used con-
form to international standards for the low
power junction box and to US standard for
the high power junction box. Refertocross
reference Table 1, as required.

Table 1. Power Lead Color Code
Power International US Standard
Connection STD Wire Color Wire Color
Live Brown Black
Neutral Blue White
Ground Green/Yellow Green

Step 3. Strip insulation from the wires for a sufficient
length to allow connection to the incoming power leads.

Step 4. Attach a 4-1/8” X 2-3/8” X 1-1/2” electrical box
{(Appleton Catalogue No. 184-E, universal code 69351 or
equivalent box extension ring, not supplied) to the junc-
tion box using two No. 6-32 X 5/16” self-tapping washer
head screws in the holes provided. Refer to Figures Sand
6.

Step 5. Attach the conduit to the electrical box and se-
cure the electrical connections. It may be desirable 1o
provide an ON-OFF switch or convenience outlet on the
electrical box.

Step 6. Attach a suitable cover 1o the electrical box.
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7.4 OPTIONAL DC INPUT POWER
INSTALLATION

Connection of the optional dc input power requires as-
sembly and connection of the TRN5155A External Bat-
tery Cable Kit. This kit includes a fuse block assembly
that must be mounted to the base station along with wires
and terminals that must be assembled and connected to
the external battery. Install as follows:

Step 1. Determine the length of black 8-gauge wire re-
quired to run from P605 directly to the battery negative
terminal. Route and cut the black wire to length. Aring
tongue lug is provided to facilitate connecting the wire to
the battery.

NOTE

The TRNS5I55A External Battery Cable kit
contains 10 feet of red and black 8-gauge
wire. Runslonger than 10 fect are not recom-
mended for efficient battery operation. If
runs longer than 10 feet are necessary, in-
crease the wire gauge by 3 AWG for each in-
crease of 10 feet in run length.

Step 2. Make sure all power is disconnected from the
station

WARNING
Refer to Power Supply section for proper
battery voltage setting before connecting
the station 1o the battery.

Step 3. Connect the blue connector (P605, part of the
TRN5155A External Battery Cable Kit) into the optional
battery power connector (J605) located on the junction
box. See Figures 5 or 6 as applicable.

Step 4. Remove the fuse from the fuse holder and mount
the fuse holder (supplied with the TRNS5155A kit) to the
battery rack as close as possible to the battery using the
two 8 X 1-1/4” tapping screws provided.

Step 5. Determine the length of red 8-gauge wire re-
quired to run from P60S to the fuse block. Route and cut
the red wire to length. Attach the red wire 1o the fuse
block.

Step 6. Use the cutoff picce of red wire to connect the
fuse block to the battery. Aring tongue lug is provided to
{acilitate connecting the wire to the battery. After check-

ing that all connections are secure and that polarity is
proper, install the fuse removed in Step 4.

8. CODE PLUG OPTIONS

Various station featurcs that were previously associated
with wire jumpers such as time-out timer duration and re-
peater dropout delay are now programmed into the code
plug on the station control board. Certain option boards
also contain code plugs, which specily certain functions or
features on that board. These features are now selected
at the time of shipment according to information given on
the customer order forms. These selections are listed in
the code plug parameter booklet accompanying the sta-
tion. Refer to the service manual for assistance in inter-
preting the parameter designations.

9. CONNECT TONE DECODER

Connect Tone Decoder (CTD) is available only on MSF
5000 Trunked repeater stations. Connect tone operates
in a trunking system very much like Privare Line (PL)in a
conventional system. The connect tone prevents the ra-
dio from unsquelching and repeating undesired received
signals. Typically, cach trunked system has its own unique
connect tone which prevents systems from breaking cach
others squelch circuit. Connect tone is a subaudible, low
deviation tone which is selected by the customerasa num-
ber from 0 through 7. Disconnect tonc (163.6 Hz) which
follows connect tone is non-sclectable.

Table 2. Connect Tone Decoder
Connect Tone

Number Frequency (Hz)
O 105.9
1 76.6
2 83.7
3 90.0
4 97.3
5 116.1
6 128.6
7 138.5

19. CONTROL WIRELINE
CONNECTIONS

18.1 TRUNKED REPEATER CONNECTIONS

Trunked repeater stations require the installation of a
TKNB498B, 25-foot cable (or optional 50, 75, or 100-foot
cable) between the central controller and the station.
This cable connects to J3 on the station junction box.
Alarm and audio interconnections are made to the LINE
1 and LINE 2 wireline terminals on the station junction
box. The wircline installation and specifications are the
same as described for repeater (RT) stations.
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10.2 REPEATER (RT) CONNECTIONS

"The station can be controlled from a remote point over
wireline circuits. Simplex audio is used, meaning that the
remote point can send audio to the station or receive au-
dio from the station, but not both at the same time.
Therefore, a single audio pair will suffice.

An optional 4-wire tone remote control module provides
separate paths for transmit audio and for receive audio.
In such operation, line 1 is the transmit pair and line 2 is
the receive pair.

1. CONTROL WIRELINE DESCRIPTION
111 INSTALLATION

The control line may be installed prior to installation of
the cabinet and terminated near the location chosen for
the station. Conduit or two-wire cable can be used from
this termination to the station junction box line interface
terminal block.

Connect the wirelines to the screw terminals on the junc-
tion box line interface terminal block as shown in Figures
5and 6.

11.2 SPECIFICATIONS

Before installing the equipment, verify the characteristics
of leased telephone lines with the company providing the

FEMALE DB25

9] / RECEPTACLE \ O
() ()

service. The audio wireline(s) must meet the following
specifications for acceptable radio communications.

® Frequency Response: 500-2750 Hz + 1 dB to -8 dB
referenced to 1000 Hz

® [mpedance: 600-ohm or 900-ohm nominal bal-
anced.

@& Frequency Offset: +5 Hz maximum

& Line Loss: Less than 30 dB from 600 to 2200 Hz for
line impedance tolerance of + 100% to - 50% from
nominal impedance of 600 or 900 ohms. The im-
pedance tolerance only applies to two-wire tone re-
mote control stations in which the level from the re-
mote console is lower than 22 dB below the level of
outgoing receiver line audio (for example, line loss
greater than 22 dB).

12, WIRELINE CONNECTIONS

The station junction box provides wireline terminals (L1
and L2), a system connector (J2), and a trunking connec-
tor (13), to make all system interconnections to the Digital
MSF 5000 stations. Connections to Line 3 and Line 4 are
available, utilizing the System connector to provide the
additional junction box wireline terminals (these connec-
tions are not spark-gap protected). Table 3 describes the
various connections to be made for each sysiem type.
Figure 7 provides connector details for the system and
trunking connectors.

14 14
UNE 2 + 2 2
15) | LNE3 + 15
LINE 2 - 3 3
16] | LINE3 — 16
4 4
17| | AUDIO GND 17| | LOGIC GND
TH NI 5 B 5
18| | SITE FAILSOFT 18| | LOGIC GND
LINE 1 + 6 6
19| | LOGIC GND 161 | LOGIC GND
LINE 1 - 7 7
20| | GENTX DATA — 20| | ANALOG GND
LINE 4 + 8 8
21] | GENTXDATA + 21] | TXDATA ~
SPARE OUTPUT g s
22| | RF RELAY CONTROL 22| | TRUNKED RX AUDIO
LINE4 — 10 10
23] | RDSTAT (RX1ACT) 23| | MUTE
RX CCDE BCT 11 TRUNKED PTT i .
241 | FAILSOFT INDICATE 24 Ci
EXTPTY 12 TSTAT 12
251 | RXINHIBIT= 25} | RSTAT
EXT TX CODE DETECT 13 TX DATA + U
o O
TKM8500C TKMB543A

MSF 5000 BASE/REPEATER JUNCTION BOX
SYSTEM CONNMNECTOR (42) PIN-OUT DETAIL

MSF 5000 BASE/REPEATER JUNCTION BOX
TRUNKED/PURC 5000 CONNECTOR (J3) PIN-CUT DETAIL

Figure 7. System Connector and Trunking Connector Pin-Qut Details
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Table 3.  Digital MSF 5000 Wireline Matrix

System Line 1 Line 2 Line 3 Line 4
Conventional Local CONSOLE CONSOLE not used not used
Area Clear
Conventional Wide COMPARATOR or COMPARATOR not used not used
Arca Clear CONSOLE
Conventional Local DVM or CIU DVM or CIU not used not used
Area Coded
Conventional Wide | DVM, Digi-TAC, or | DVM or Digi-TAC not used not used
Area Coded Ciu
Conventional MODEM COMPARATOR via not used not used
Simulcast Clear MODEM
Trunked Local Area CIT PP CITPP not used not used
Clear without CPI
Trunked Local Area CONSOLE CONSOLE CIT PP CIT PP
Clear with CPI
Trunked Wide Area COMPARATOR COMPARATOR not used not used
Clear without CPI
Trunked Wide Area CONSOLE COMPARATOR COMPARATOR CONSOLE
Clear with CPI
Trunked Local Area DVM or CIU DVM or CIU not used not used
Coded
Trunked Wide Areca DVM or Digi-TAC DVM or Digi-TAC not used not used
Coded
Trunked AMSS Clear AUDIO COMPARATOR not used not used
DISTRIBUTOR
Trunked AMSS DVM or Digi-TAC DVM or Digi-TAC not used not used
Coded
Trunked Simulcast not used COMPARATOR via not used not used
Clear MODEM

10
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Figure 7. Recommended Station Grounding Detail
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MOTOROLA INC.

Communications
Sector

STACKING BRACKET

Model TRN5757A

1. DESCRIPTICN

The TRN5757A Stacking Bracket hardware provides wall
or overhead anchor points for stacked MSR 2000, MSF
5000, and PURC 5000 cabinets. Cabinet dimensions and
the maximum number of cabincts that can be stacked are
shown in Table I and Figure 1.

Table 1. Cabiner Height and Stacking
Size (Enches) Height (Inches) Maximum Stacking
26 26,75 4
37 37.25 3
46 46.00 2
51 50.50 2

2. INSTALLATION DETAILS

The following procedures describe how the Stacking
Bracket hardware is to be installed. The procedures con-
sist of anchoring the cabinet(s) to the floor, stacking the
cabinel(s), and anchoring them at the top.

2.1 LOCATION

For proper ventilation, allow at least a 6-inch clearance
between louvered side panels. Further, allow at least a
12~inch access space at the cabinet door.

22 BOTTOM ANCHORING
(Refer to Figure 2, Detail A.)

WARNING
Always secure the tallest and usually the
heaviest cabinet at the bottom of the cabi-
net stack.

Step 1. Remove the break-away weld-nut tabs from the
bottom rails of 26, 37, and 46-inch cabinets. These tabs

©Motorola, Inc. 1990
All Rights Reserved
Printed in US.A.

1301 E. Algonquin Road, Schaumburg, IL 60196

(,___. technical writing services »j

are not used on 51”7 cabinets. Use a flat blade screwdriver
to pry the tab loose.

Step 2. Insert two M8 (or 5/167) shank diameter screws
or bolts, of suitable length, through the center holes of
the bottom rails and secure the cabinet to the floor.

2.3 CABINET STACKING
(Refer to Figures 2 through 5.)

Step 1. Remove the middie two bolts (M8 x 40mm) from
the top cover of the lower cabinet. Save the bolis because
they will be used later.

Step 2. Remove the break-away weld-nut tabs from the
bottom rails of the cabinet to be placed on top of the one
anchored to the floor. The 51”7 cabinet does not have
break-away weld-nut tabs.

Step 3. Carefully lift and position the cabinet on top of
the onc anchored to the floor. For back-to-back cabinet
installations as shown in Figures 5 and 7, place the cross
strapping between the upper and lower cabinets before
the top cabinet is set in position. Refer to Table 1 for maxi-
mum limitation of the number of stacked cabinets. DO
NOT exceed 111”7 maximum cabinet stack height.

Step 4. Insert two bolts (removed earlier) into the center
holes at the bottom rails of the upper cabinet and screw
them into the top rails of the lower cabinet. Go to Step 5
for 51”7 cabinets.

Step 5. FOR DUAL 51”7 CABINETS ONLY - Tilt the
driver PA deck in the bottom cabinet forward to access the
mounting holes from inside the top of the bottom cabinet.
Bend the lifting bracket tab nut away and insert the center
mounting screws from the bottom cabinet upward, engag-
ing the center hole at the bottom of the top cabinet. Refer
to Figures 6 and 7 for details.

68P81114E30-D
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2.4 TOP ANCHORING

WARNING
The top cabinet of a stacked installation
should be secured to the ceiling, or to the
walls, using TRN5757A Stacking Bracket
hardware. This will minimize the danger of
topping, in the event that mechanical
shock or vibration occurs.

241 Wall Support of Cabinet
(Refer to Figure 2.)

Step 1. Remove the four screws from the top cover.

Step 2. Mount the brackets as shown using the four M8x
40mm screws supplied with the bracket hardware.

Step 3. Use customer supplied screws to fasten the
brackets to the wall.

242 Overhead Support of Single Cabinet Stacks
(Refer to Figure 3.)

Step 1. Remove the four screws from the top cover.

Step 2. Mount the brackets as shown using the four M8 x
40mm screws supplied with the bracket hardware.

Step 3. Use customer supplied screws to fasten the
brackets to the overhead support.

2.4.3 Overhead Support of Adjacent Cabinet Stacks
(Refer to Figure 4.)

Step 1. Remove the four screws from the top cover.

Step 2. Mount the brackets as shown using the four M8x
40mm screws supplied with the bracket hardware.

Step 3. Use customer supplied screws to fasten the
brackets to the overhead support.

2.44 Overhead Support of Back-to-Back Cabinets
(Refer to Figure 5.)

Step 1. Remove the four screws from the top cover.

Step 2. Mount the brackets as shown using the four M8x
40mm screws supplied with the bracket hardware.

Step 3. Use customer supplied screws to fasten the
brackets to the overhead support.

2.4.5 Back-to-Back and Flush Stacks for 517 Cabinets

Step 4. Refer to Figures 6 and 7 for details of stacking
and anchoring 51” cabinets.
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10.0” | Otmwmsone MOUNTING HOLES ——0

{REFER TO INSTALLATION NOTESY
o ° CABINET TOP BOLTS
QTy. PART NO. DESCRIPTiION
19.50" 4 310843441 SCREW, TAPPING; MB X 1,25 X 16MM
HORIZ DOéR OPENING 2 3-10943J45 SCREW, TAPPING; M8 X 1.25 X 40MM
} 18.32" {
HOLE CENTER DIST. RAILS
e Ememe— BREAK OFF WELD NUT TAB
- A : BEFORE INSERTING SCREW
[} o !
° ° f DETAIL B
[e} o S r S
o o §
o o : Y
o o ]
o ° I SUNCTION
o o ! ROX
[ o 1 —
REFER TO| |2 ° ! i’ik
o o [
HEIGHT | o o |
TABLE o o I
o o i
=3 o I
o o '
o o |
o o i .
o ° i BREAK OFF WELD NUT TAB
° o | BEFORE INSERTING SCREW
o ° i
o ° ; DETAIL A
[+} o i e
o ps i
o o i
© ° ! .
N ,,‘lTJ \_.i./ “t .
f 18.50" d GBEPS-37380- A
| HOLE CENTER DIST PLASTIC CAP | ¥,
20.75" GBEPS--37387--A L
Figure 1. Cabinet Dimensional Details Figure 2. Bracket Installation for Wall Support
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GAEPS$-37381-0

Figure 3. Bracket Installation for

Overhead Support of Single Cabinet
Stacks

GBEPS-37382--0

DOOR
OPENING

; DOOR
‘ OPENING

;’?x 7 °“\§§
~d6 P
x,ﬁ&//@“m 37383 A

Figure 4. Bracket Installaton for Figure 5. Bracket Installation for
Overhead Support of Adjacent Cabinet

Stacks
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Overhead Support of Back—to-Back
Cabinets
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M8 x 125 x 75
BOLT {NSERTED
FROM ABOVE

BRACKET
SEE BELOW

TAB NUT

MB x 125 x 75

BOLT INSERTED
CABINET FROM BELOW
CAPS
\ 1§
POWER AMP TAB NUT
TIPPED FORWARD » BENT DOWN 90"
FOR ACCESS/
BRACKET
SEE BELOW
A

i . BOLTED TO
FLOOR

]

WALL MOUNT BRACKET
BACK TO BACK BRACKET
BRACKET SCREW

MB x 125 x 75

7-82051P01
7-82964R01
3-10943J79

GAEPS-43174-0

Figure 6. Stacking Installation Details, 51-inch Cabinet
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BOLT

BOLT TO FLOOR
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(</ / SIDE VIEW / /
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Figure 7. Flush Wall and Back—to-Back Mounting Detail, 51-inch Cabinets
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MOTOROLA INC.

Communications
Sector

Many of the integrated circuit devices used in com-
munications equipment are of the CMOS (Complemen-
tary Metal Oxide Semiconductor) type. Because of their
high open circuit impedance, CMOS ICs are vulnerable
to damage from static charges. Care must be taken in
handling, shipping, and servicing them and the
assemblies in which they are used.

Even though protection devices are provided in
CMOS IC inputs, the protection is effective only against
overvoltage in the hundreds of volts range such as are
encountered in an operating system. In a system, circuit
elements distribute static charges and load the CMOS
circuits, decreasing the chance of damage. However,
CMOS circuits can be damaged by improper handling
of the modules even in a system.

To avoid damage to circuits, observe the following
handling, shipping, and servicing precautions.

1. Prior to and while servicing a circuit module,
particularly after moving within the service area,
momentarily touch both hands to a bare metal earth
grounded surface. This will discharge any static charge
which may have accumulated on the person doing the
servicing.

NOTE
Wearing Conductive Wrist Strap
(Motorola No. RSX-4015A) will minimize
static buildup during servicing.

WARNING
When wearing Conductive Wrist Strap,
be careful near sources of high voltage.
The good ground provided by the wrist
strap will also increase the danger of
lethal shock from accidentially touching
high voltage sources.

© Motorola, Inc. 1982
All Rights Reserved
Printed in U.S.A.
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SAFE HANDLING OF CMOS

INTEGRATED CIRCUIT DEVICES

2. Whenever possible, avoid touching any elec-
trically conductive parts of the circuit module with your
hands.

3. Normally, circuit modules can be inserted or
removed with power applied to the unit. However,
check the INSTALLATION and MAINTENANCE sec-
tions of the manual as well as the module schematic
diagram to insure there are no objections to this prac-
tice.

4., When servicing a circuit module, avoid
carpeted areas, dry environments, and certain types of
clothing (silk, nylon, etc.) because they contribute to
static buildup.

5. All electrically powered test equipment should
be grounded. Apply the ground lead from the test
equipment to the circuit module before connecting the
test probe. Similarly, disconnect the test probe prior to
removing the ground lead.

6. If acircuit module is removed from the system,
it is desirable to lay it on a conductive surface (such as a
sheet of aluminum foil) which is connected to ground
through 100k of resistance.

WARNING
If the aluminum foil is connected directly
to ground, be cautious of possible elec-
trical shock from contacting the foil at the
same time as other electrical circuits.

7. When soldering, be sure the soldering iron is
grounded.

8. Prior to connecting jumpers, replacing circuit
components, or touching CMQOS pins (if this becomes
necessary in the replacement of an integrated circuit
device), be sure to discharge any static buildup as
described in procedure 1. Since voltage differences can
exist across the human body, it is recommended that on-
ly one hand be used if it is necessary to touch pins on the
CMOS device and associated board wiring.

68P81106E84-C
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9. When replacing a CMOS integrated circuit
device, leave the device in its metal rail container or con-
ductive foam until it is to be inserted into the printed cir-
cuit module.

10. All low impedance test equipment (such as
pulse generators, etc.) should be connected to CMOS

device inputs after power is applied to the CMOS cir-
cuitry. Similarly, such low impedance equipment should
be disconnected before power is turned off.

11. Replacement modules shipped separately from
the factory will be packaged in a conductive material.
Any modules being transported from one area to
another should be wrapped in a simlar material
(aluminum foil may be used). NEVER USE NON-
CONDUCTIVE MATERIAL for packaging these
modules.



RMOTOROLA ING.

SITE ALIGNMENT and

Communications -
Comm ROUTINE MAINTENANCE
I. GENERAL All deviation levels should be checked by measuring the

This section contains the site alipnment checks, level sets,
and maintenance information for all bands of the Digital
and Analog Plus MSF 5000 station. This information is
provided for use at station installation time and for peri-
odic maintenance thereafter. This section does not cover
rf tuning or troubleshooting. See the appropriate service
manual for these activities or other details not covered in
this section.

2. TEST EQUIPMENT

The site alignment check and level set procedure requires
the following test equipment:

&  R2000 series Service Monitor
& MSF 5000 Diagnostic Metering Panel (DMP)

@ HP3552A transmission test set (or equivalent for
setting transmit and receive wireline signals with a
600 ohm terminating impedance)

3. PRELIMINARY CONSIDERATIONS and
SET-UP

3.1 GENERAL

The procedures described below assume that the Techni-
cian has basic knowledge of the operation of the Digital
MSF 5000 station. If thisis not the case, read the Descrip-
tion/Operation section of this manual first.

The following procedures do not apply to stations
equipped with option C777 (Simulcast), since these sys-
tems usually require system dependent alignment proce-
dures. Refer to the Option Manual or the appropriate sys-
tem manual for more information on the setup of Simul-
cast systems.

©Motorola, Inc. 1990
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Printed in U.S.AL

(—-m—- technical writing services j

1301 E. Algonquin Road, Schaumburg, IL 60196

highest positive or negative peak deviation, whichever is
greater, on a modulation analyzer or service monitor.

All 600 ohm wireline inputs and outputs must be properly
terminated with 600 ohms when making measurements.

Trunking stations must be aligned while connected to an
operational Trunking Central Controller. Disable the sta-
tion at the Trunking Central Controller.

3.2 LEVEL SETTING

Most of the level setting potentiometers in the MSF 5000
control tray are digitally controlled, solid state nonvola-
tile potentiometers referred to as EEPOTs. These EEP-
OT5 can be manipulated by using the MSF 5000 Field Pro-
grammer or through a front panel switch toggling se-
quence. Use the following proccdure to utilize the
EEPQOT setting mode from the front panel:

Step 1. Verify that all front panel switches are in their
normal positions. The station should not be in PL DIS-
ABLE or ACCESS DISABLE.

Step 2. Hold the SELECT/SET switch in the SET posi-
tion, and then move the PL DIS/XMIT switch to the PL
DIS position. Be sure to move and hold the SET switch
before the PL DIS switch. While both switches are active,
three digits on the front panel STATUS display will show
EEP.

Step 3. Release the SET switch, and then return the PL
DIS switch to the normal position. After a few scconds,
the leftmost digit of the STATUS display will show a (
which represents the EEPOT hex number (0 through
hex No. F). The other two digits will show a decimal value
from 00 to 99 which represents the current wiper position
of the EEPOT.

Step 4. Toggle the SELECT/SET switch to the SELECT
position. A decimal point on the display will light. Toggle
the switch again to move the decimal point from one digit
to another. Set the decimal point to the leftmost digit.
Now toggle the switch to the SET position. Toggling to
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the SET position scans the current settings of the EEP-
OTs. A delay between toggles of more than 5 seconds
times out the decimal point. To bring the decimal point
back, toggle to the SELECT position. However, if the
SET position is toggled after the decimal point times out,
the display will exit the EEPOT setting mode and revert
to normal operation. To re-enter the EEPOT mode, re-
turn to Step 1.

Step 5. Select the desired EEPOT (sec Table 1 or the
alignment procedure), and move the decimal point to the
next (tens) digit. Toggle to the SET position while moni-
toring the output you are trying to adjust. When the out-
put gets close to the required level, move the decimal to
the third {ones) digit, and fine tune 1o the required level.
If you overshoot the required level, scroll the wiper
through position 99, and try it again. The EEPOTs can be
adjusted only in one direction from the front panel. When
using the ficld programmer’s alignment screens, the
EEPUTs may be adjusted in either direction.

Table 1. EEPOT Functions
EEPOT 1§ vepoT Function | FFPOT | gEPOT Function
Number Number
0* Coded Rx Level 8 Status Tone Level
1 Flutter Fighter 9 High End
Level Equalization Level
2 Repeater Squelch A Low End
Level Equalization Level
3 Receiver Squeleh b Trunking Data Level
Level
Max Deviation .
4 Level C Line 2 Output Level
5 Rx Level d Line 4 Output Level
6 Coded Deviation E Tx Coarse Level
Level
7 Tx Audio Level
*Not used on Analog Plus models.

4. SITE ALIGNMENT PROCEDURE

The following station site alignment procedure contains
14 separate sub-procedures. It is recommended that the
entire procedure be followed in sequence upon station in-
stallation. Some sub-procedures are option-dependent,
and might be skipped. The following procedure may also
be found in the alignment screens of the field program-
mer.
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4.1 BATTERY CHARGER VOLTAGE CHECK
PROCEDURE

If the station is not equipped with option C28 (Battery
Charging), proceed to the Frequency Adjustment Proce-
dure.

Step 1. Verify that the station is not transmitting. Dis-
connect the batteries from the station at J605 on the junc-
tion box. Set the FLOAT/EQUALIZE switch (S650) on
the power supply board to the FLOAT position.

Step 2. Adjust VOLTAGE SET POT (R662) on the pow-
er supply board to set the voltage at the battery connector
of the Junction Box. For optimum performance use the
manufacturer’s recommended battery voltage. Table 2
should only be used as a general guide for room tempera-
ture conditions. Voltages in parentheses are for VHF sta-
tions using the 24V output post on J605.

Table 2. Battery Charging Voltages
Battery Type Voltage
Lead Acid 13.25 V (26.50 V)
Nicad 14.25 V (28.50 V)
Gel-Cell 13.50 V (27.00 V)
No Batteries 14.25 V (28.50 V)

Step 3. Reconnect the batteries to J605 on the Junction
Box observing the polarity of the connector. Leave the
FLOAT/EQUALIZE switch in the FLOAT position.

CAUTION
When connecting discharged batteries to
the station, set the battery charger voltage
as described above, then allow the batter-
iesto charge for at least three hoursbefore
attempting to key the station.

NOTE

Although the batteries will recharge slow-
ly with the FLOAT/EQUALIZE switch in
the FLOAT position, it is recommended
that the switch be placed in the EQUAL-
IZE position {or about 24 hours periodical-
ly (every 3-4 months, or after heavy use) to
fully charge the batteries.
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42 FREQUENCY ADJUSTMENT PROCEDURE

The station requires a minimum warm-up period of
60 minutes if it is equipped with option C573 (High Stabil-
ity Oscillator), or if it is a conventional Analog Plus mod-
el. When the station is equipped with option C574 (Exter-
nal Reference), or if it is a trunking Analog Plus model,
make sure that the frequency reference device is fully
warmed up. When using 2 frequency measuring device,
make certain that the accuracy is better than or equal to
10 times the stability of the station.

Step 1. If the station is equipped with option C574 (Ex-
ternal Reference), or if itisa trunking Analog Plus model,
apply the 5 MHz reference signal to the EXTERNAL
REFERENCE input on the station junction box.

Step 2. If the station is equipped with option C574 (Ex-
ternal Reference), C573 (High Stability Oscillator), or if
the station is an Analog Plus model, adjust Ul on the ref-
erence synthesizer board for 1.5 = 0.1 Volts at TP1.

Step 3. Set the front panel ACC DIS/RESET switch to
the ACC DIS position.

Step 4. Attenuate the transmitted rf signal from the sta-
tion and connect it to the frequency measuring device.

Step 5. Key the station by setting the LOC PTT MUX-
bus bit. Measure the transmitter carrier frequency.

Step 6. If the station is equipped with option C574 (Ex-
ternal Reference) or C573 (High Stability Oscillator) and
the frequency is out of alignment, or if the station is an
Analog Plus model, refer to the appropriate alipnment
procedure. Proceed to Step 8.

Step 7. If necessary, adjust the rf tray front panel
Fo FREQ ADJ warp control to set the measured transmit
frequency within the rated station frequency tolerance.
On some stations, this adjustment is made through the
top of the rf tray cover, instead of through the front panel.

Step 8. De-key the station by clearing the LOC PIT
MUXbus bit.
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4.3 MODULATION COMPENSATION
ADJUSTMENT PROCEDURE

Step 1. Place the front panel ACC DIS/RESET switch in
the ACC DIS position.

Step 2. Set the station to the tuning channel (channel 0)
by setting the SELECT/SET switch to the SELECT posi-
tion to select the Chan digit and then toggling the SE-
LECT/SET switch to the SET position until the Chan dig-
it reads 0.

Step 3. If the station is a trunking station, disconnect the
cable to the Trunking Connector (J3) of the Junction Box.

Step 4. Key the station by setting the LOC PTT MUX-
bus bit and monitor the transmitter waveform. The wave-
form should consist of the DPL code word 031.

Step 5. Examine the waveform for straightness of the
long transitions. These long transitions should be as
straight as possible. The transition may have a slope, but
it should be a constant slope. See Figare 1.

Note “straightness”
of long transitions.

Slight overshoot
is OK here.

Correct DPL Waveform

Note “roundness” of
long transitions.

Incorrect DPL Waveform

Figure 1. Modulation Compensation Waveforms
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Step 6. I adjustment of the modulation compensation
network is required, remove the rf tray cover and adjust
R358 on the uniboard for best waveform.

Step 7. Replace the rf tray cover (if removed) and de-key
the station by clearing the LOC PTT MUXbus bit. Re-
connect the Trunking cable to the Trunking Connector
(J3) of the Junction Box if removed in Step 3. Set the sta-
ticn to the desired operating channel, and return the
ACC DIS switch to its center (off} position.

4.4 TRUNKING DATA DEVIATION ADJUSTMENT
PROCEDURE

Perform this sub-procedure only if this is a Trunked sta-
tion. Otherwise, proceed to the Transmitter Max Devi-
ation Adjustment Procedure.

Step 1. With an operational Trunking Central connected
to the station, key the station by sctting the LOC PTT
MUXbusbit and monitor the transmitted deviation level.
The front panel FAILSOFT LED should not be lit. The
station must not be the trunking control channel. If the
station is an AMSS control channel, then select the alter-
nate control channel in order to perform Step 2 using the
disconnect word.

Step 2. Measure the Trunking Data Deviation level and
compare it to Table 3. If this level is out of adjustment, set
it using EEPOT No. b. Note that the data being trans-
mitted is disconnect word.

Step 3. De-key the station by clearing the LOC PTT
MUXbus bit.

Step 4. Disconnect the trunking cable from junction box
connector I3 to remove the TDATA and MUTE signals
and put the station into Failsoft. The station should key
with the front panel FAILSOFT LED lit. (This may take
up 1o 72 seconds in certain systems.)

Step 5. Measure the Failsolt Data Deviation level and
compare it to'Table 3. If this level is out of adjustment, set
itusing EEPOT No. b. (Note: Ignore deviation caused by
the failsoft tone.)

Step 6. If an adjustment was made in Step 5, repeat
Step 1 through Step 5. The adjustments in Step 2 and
Step 5 both change the same EEPOT. If both adjust-
ments cannot be made within the =100 Hz spec, see the
service manual for troubleshooting information.

Step 7. Re-connect the trunking cable to J3 on the junc-
tion box. The station should de-key and the FAILSOFT
LED indicator should turn off. (This may take up to
72 seconds in certain systems.)
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Table 3. Deviation Setiings
Frequency Range
YHE, UHF, | 866-869 | J-Trunking
Deviation Adjustment & 800 MHz MH:z & 900 MH:z
(kHz) (kHz) (kHz)
10_0% Full System Devi- 5 4 25
ation
Max Station Deviation 4.6 3.7 2.3
60% Full System Devi- 3 24 15
ation
40% Full System Devi- 2 16 1.0
ation
Trunked Data Deviation 0.85 0.7 0.5
Failsoft Data Deviation i 0.8 6.7
Coded Deviation (+ 200
Hz, using a 1 kHz square 3.9 2.3 None
wave)

Note: All deviation measurements and settings must be within + 100 Hz,
except where noted.

45 TRANSMITTER MAX DEVIATION
ADJUSTMENT PROCEDURE

Each station channel must have the Max Deviation level
measured and set individually since this level is channel-
slaved. It is not necessary to check the tuning channel
(channel 0) deviation levels.

Step 1. Injecta 1 kHztone ata 1 Vrms closed circuit lev-
el into the MIC AUDIO (J812-3) input on the front panel
Control jack or via TP8 on the SSCB. This is a 600 ohm
input.

Step 2. Set the ACC DIS MUXbus bit using the Diag-
nostic Mctering Panel (DMP).

Step 3. Select channel 1on the Status display by toggling
the SELECT switch to move the decimal point to the
Chan digit. 'Toggle the SET switch until a 1 appearsin the
Chan digit.

Step 4. Locally key the station by grounding TP9
(or J812-4) on the station control board.
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IMPORTANT

If the station is in a trunking system or is
equipped with PL or DPL coded squelch,
the transmit signal will consist of Mic Au-
dio summed in with TDATA or the coded
squelch signal. Do not use the front panel
XMIT switch to key the station because it
will strip off the TDATA and coded
squelch signals from the transmitted sig-
nal.

Step 5. Measure the Max Station Deviation level and
compare it to Table 3. If the level is out of adjustment, set
it using EEPOT No. 4.

Step 6. De-key the station by clearing the LOC PIT
MUZXbus bit.

Step 7. U the station has multiple channels (excluding
tuning channel 0), exit the EEPOT mode, increment the
channel number and repeat Step 4 through Step 6 until
all channels have been checked.

Step 8. Set the station to the desired operating channel
and return the ACC DIS switch to its center (off) position.

4.6 TRANSMIT WIRELINE AUDIO ADJUSTMENT
PROCEDURE

Step 1. Inject a 1 kHz tone from the console or remote
device at the desired level (maximum allowable phone
line tevel, typically 0 dBm to -10 dBm), through the wire-
line into the station transmit wireline interface. The
transmit wireline interface for a four wire system is across
Line 1(+}and Line 1 (-) on the junction box screw termi-
nal strip. 'The transmil wireline interface for a two wire
system is across Line 2 (+ ) and Line 2 (~) on the junction
box screw terminal strip. These are 600 ohm balanced in-
puts.

Step 2. Gate the wireline audio to the transmitter by set-
ting the LIN PTT MUXbus bit.

Step 3. If this is a trunking station, key the transmitter
with a trunking PT'L This is accomplished by disconnect-
ing the trunking cable from the junction box connector I3
or by connecting a wire jumper from pin 8 of J2901 on the
TTRC logic board to ground. Pins 1 and 2 are ground on
J2501. A trunking PTT generated in this fashion (by dis-
connecting §3) may take 72 seconds for certain systems,
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Step 4. Enter the EEPOT adjust mode and then hold the
front panel PL DIS/XMIT switch in the XMIT position
throughout this procedure.

Step 5. Adjust the Wireline TX Level (EEPOT No. 7)
until the transmitted deviation level reaches 60% Full
Systemn Deviation (sec Table 3). If the station is equipped
with option C101 (DC remote) or is a trunking station
without Option C115 (Console Priority) and without Op-
tion €514 (Secure Operation), the TX Coarse Adjust
(EEPUT No. E) may be adjusted to select the appropriate
range (0 through 3} of EEPOT No. 7. This is only required
if the deviation level cannot be set within the current ad-
just range.

Step 6. if the station is equipped with Option C115(Con-
sole Priority), EEPOT No. 7 must be adjusted a second
time to set the transmit Line 3 (CI'T Tx) audio level. Clear
the LIN PTT MUZXbus bit leaving only the trunking P'I'T
active. Inject a 1 kHz tone from the console or remote de-
vice at the desired level (maximum allowable phone line
level, typically 0 dBm to -10 dBm), through the wireline
into the Line 3 input on the System connector. Scroll
through the EEPGT numbers once back to EEPOT No. 7
to read and set the second level. Adjust the Wireline Tx
Level (EEPOT No. 7) until the transmitted deviation lev-
el reaches 60% Full System Deviation (see Table 3). If the
deviation level cannot be set within the range of EEPOT
No. 7, adjust the Tx Course Level (EEPOT Mo. E) to se-
lect the appropriate range (0 through 3) of EEPOT No. 7.

Step 7. De-key the station. Deactivate any activated
MUZXbus bits and remove the wire jumper (if used) from
the trunking connector. Reconnect the central controlier
to 13 (if previously disconnected).

4.7 RECEIVER LEVEL ADJUSTMERNT
PROCEDURE

Step 1. Injecta 1 mV rf receive signal modulated with a
1 kHz tone at 40% Full System Deviation (see Table 3)
into the receiver antenna port on the junction box.

Step 2. Set the R1 PL DT MUZXbus bit.

Step 3. If the station is equipped with an antennarelay or
is a trunking station with C269 (Spectra-TAC), proceed to
Step 7.

Step 4. If this is a trunking station, key the transmitter
with a trunking PTT. This is accomplished by disconnect-
ing the trunking cable from junciion box connector I3 or
by connecting a wire jumper from pin 8 of 12901 on the
TTRC logic board to ground. Pins 1 and 2 are ground on
J2901. A trunking PTT generated in this fashion (by dis-
connecting J3) may take 72 seconds for certain systems.
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Step 5. Hold thefront panel PL DIS/XMIT switch in the
XMIT position (to strip off any transmit TDATA or
PL/DPL) and verily that the transmit deviation level is at
60% Full System Deviation (see Table 3). This setting
provides +3.5 dB of repeater gain. If the level is out of
adjustment, set the level using EEPOT No. 5. Hf thisisa
Digital or Japan Trunking station, proceed to Step 10.

Step 6. For Analog Plus models, select EEPOT No. 1 to
enable FlutterFighter ™. Hold the front panel PL Dis/
Xmit switch in the XMIT position and verify that the
transmit deviation is the same as measured in Step 5. If
not, set it using EEPOT No. 1. Proceed to Step 10.

Step 7. Measure the ac voltage at TP1 on the SSCB.

Step 8. Adjust the setting of EEPOT No. Suntil the level
at TP1 is 350 = 50 mV rms. If this is a Japan Trunking
station, proceed to Step 10.

Step 9. For Analog Plus models, select EEPOT No. 1o
cnable FlutterFighter TM. Measure the voltage at TP1and
verify that it is the same as measured in Step &. If not, set
it using EEPOT No. 1.

Step 10. Deactivate all activated MUXbus bits. Set front
panel PL DIS/XMIT switch to its center (OFF) position
and remove the wire jumper (if used) from the trunking
connector.

4.8 RECEIVE WIRELINE AUDIO ADJUSTMENT
FROCEDURE

Perform this sub-procedure only if the station is NOT
equipped with a C269 Spectra-TAC | DIGITAC Encoder
Option. Otherwise, proceed to the Spectra-TAC System
Adjustment Procedure.

Step 1. Injecta 1 mV rf receive signal modulated with a
1 kHz tone at 60% Full System Deviation {sce Table 3)
into the receiver antenna port on the junction box.

Step 2. Set the front panel PL DIS/XMIT switch to the
PL DIS position.

Step 3. Monitor the receiver audio between Line 2 (+)
and Line 2 (-) on the junction box screw terminal strip.
Adjust the Line 2 Audio Level (EEPOT No. C) to yield
the desired phone line level (maximum allowable phone
line level, typically 0 dBm to ~10 dBm). This is a 600 ohm
balanced output.

Step 4. If thisisa Trunked Radio System station with Op-
tion C115 (Console Priority), monitor the receiver audio
at Linc 4 on the System connector. Adjust the Line 4 Out-
put Level (EEPOT No. d) to yield the desired phone line
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level (maximum allowable phone line level, typically
0 dBm to =10 dBm). This is a 600 ohm balanced output.

If the station is equipped with a C514 Transparent Opera-
tion {(Secure Operation), and NO Secure Encryption Op-
tions (C388, C794, C795, or C797), the 2175 Hz Status
Tone level must be set as described in Step 5. Otherwise,
proceed to Step 6.

Step 5. Remove the rf receiver signal (make sure the re-
ceiver is squelched) in order to enable the Status Tone
output from Line 2. Adjust the STAC Encoder Level
(EEPOT No. 8)toalevel 13 dB lower than the Line 2 Au-
dio Level set is Step 3.

Step 6. Deactivate all activated MUXbus bits. Set front
panel PL DIS/XMIT switch to its center (OFF) position.

49 SQUELCH ADJUSTMENT PROCEDURE

If the station is equipped with Option C269 (Spectra-
TAC/DIGITAC™ Encoder), proceed to Spectra-TAC Sys-
tem Adjustment Procedure.

Step 1. Sect the front panel PL DIS/XMIT switch to the
PL DIS position.

Step 2. Set the Receiver Squeleh Level (EEPOT No. 3)
and the Repeater Squelch Level (EEPOT No. 2) to their
minimum values (00) to open the squelch fully.

Step 3. If this is a trunking station, inject an on—channel
rf signal into the receiver antenna port on the junction
box and proceed to Step 6, leaving the Repeater Squelch
level set at 00.

Step 4. Inject an on-channel rf signal at the desired re-
peater squelch threshold level into the receiver antenna
port on the junction box. Repeater squelch is typically set
for an rf level corresponding to 15 dB SINAD as mea-
sured at SPKR AUDIO on the front panel Control Jack
(J812-5).

Step 5. Adjust the Repeater Squelch Level (EEPOT No.
2y until the RPT USQ MUXbus bit just turns off.

Step 6. Set the rf signal level to the desired receiver
squelch threshold. Receiver squelch is typically set for an
f level corresponding 10 12 dB SINAT (15 dB SINAD for
trunking stations), as measurcd at SPKR AUDIO on the
front panel Control Jack (J812-5).

Step 7. Adjust the Receiver Sguelch Level (EEPOT
No. 3) until the RT UN SO MUZXbus bit just turns off.

Step 8. Set front panct PL DIS/XMIT switch 1o its cen-
ter (OFF) position.
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4.186 SPECTRA-TAC SYSTEM ADJUSTMENT
PROCEDURE

Perform this procedure only if the station is equipped with
a C269 Specira-TAC | DIGITAC Encoder Option, Other-
wise, proceed to the Ceded Transmit Deviation Adjust-
ment Procedure.

NOTE
This procedure requires a technician at
both the comparator and station sites.
This procedure applies to both Spectra-
TAC and DIGITAC comparator systems.

Step 1. Adjust the STAC Encoder Level (EEPOT No. 8)
to its minimum value (00) to yield the minimum wireline
status tone ouiput.

Step 2. Use an audio generator to inject a 1 kHz tone at
100 mV into the MIC AUDIO (J812-4) input on the front
panel Control jack; or via TP8 on the SSCB. This is a
600 ohm input.

NOTE
It 1s important that the generator output

remain at a constant output level from 400
Hz to 4000 Hz.

Step 3. Set the front panel INTERCOM switch to the
ON position and activate the LOC PTT MUZXbus bit.

Step 4. Adjust the Line 2 Output Level (EEPOT No. C)
toyield ~-10 dBm as measured across Line 2 (+) and
Line 2 (-) on the junction box screw terminal strip. Mea-
sure and record the level at the input to the comparator
(SOM input).

Step 5. Set the generator frequency to 3000 Hz, and ad-
just the STAC High End Equalization Level (EEPOT
No. 9) to yield the same level at the comparator input as
recorded in Step 4.

Step 6. Repeat Step 2 through Step 5 until the level dif-
ference between 1 kHz and 3kHz is within =1dB. The
1 kHz level reference must remain at =10 dBm.

Step 7. Set the generator frequency to 400 Hz, and ad-
just the STAC Low End Equalization Level (EEPOT
No. A) to yield the same fevel (within +3.0 dB) at the
comparator input as recorded in Step 4. Do not re-adjust
EEPOTs No. C or No. 9.

Step 8. Deactivate all activated MUXbus bits. Set the
front panel INTERCOM switch to its OFF position. Dis-
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connect the audio generator from the MIC AUDIO in-
put.

Step 9. Inject a on-channel 1 mV «f signal, modulated
with a 1 kHz tone at 100% Full System Deviation into the
receiver antenna port on the junction box. For Trunked
Radio System stations, use 60% Full System Deviation, as
shown in Table 3.

Step 10. Set the front panel PL DIS/XMIT switch to the
PL DIS position. Monitor the receiver audio across
Line 2 (+ )and Line 2 (-) on the junction box screw termi-
nal strip. 'This is a 600 chm balanced output.

Step 11. Adjust the setting of EEPOT No. 5 for 350 mV
rms at TP1 on the SSCB.

Step 12. Adjust the Line 2 Audic Level (EEPOT No. C)
to yield the desired phone line level {(maximum allowable
phone line level, typically 0 dBm to ~10 dBm). Measure
and record the level at the input to the comparator.

Step 13. Set front panel PL DIS/XMIT switch to its cen-
ter (OFF) position. Remove the 1f signal generator from
the receiver {(make sure the receiver is squelched).

Step 14. Adjust the STAC Encoder Level (EEPOT No. 8)
to yield a 2175 Hz status tone level at the Spectra-TAC /
DIGITAC comparator 13 dB (9 dB for trunked stations)
below the level recorded in Step 12.

Step 15, Adjust the Receiver Squelch Level (EEPOT
Mo. 3)and the Repeater Squelch Level (EEPOT No. 2y to
their minimom value (00) to open the squelch fully. Acti-
vate the front panel PL DIS switch.

Step 16. Measure and record the rms noise voltage level
at the Line 2 output.

Step 17.Inject an on-channel 0.1 pV rf signal without
modulation at the receive antenna port on the junction
box.

Step 18.Increase the rf level until the Line 2 output level
decreases 20 dB from the level recorded in Step 16
(20 dBQ). This level correlates to a 17 dB SINAD mea-
surement.

Step 19. Adjust the Receiver Squelch Level (EEPOT
No. 3) until the R1 UN S5Q MUXbus bit just turns off.

Step 20. Adjust the Repeater Squelch Level (EEPOT
No. 2) until the RPT USQ MUXbus bit just turns off.

Step 21. Disconnect all test equipment and return the PL
DIS switch to its center (off) position.
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4.11 CODED TRANSMIT DEVIATION
ADJUSTMENT PROCEDURE

Perform this sub-procedure only if the station is equipped
with Option C514, Transparent Operation (Secure Oper-
ation}. Otherwise, proceed to the Forward and Reflecied
Power Set procedure.

NOTE
Option C514, Transparent Operation is
not available for Analog Plus models.

Step 1. Select EEPCGT No. 6 on the front panel Status
display. After 5 seconds, an internal 1 kHz square wave
generator will be enabled in the station.

Step 2. Key the station by holding the front panel
PL DIS/XMIT switch in the XMIT position.

Step 3. Measure the transmitter deviation level and
compare it to the Coded Deviation level in Table 3. Ad-
just EEPOT No. 6 if required.

HNOTE
This measurement requires that the mod-
ulation analyzer have a wide (greater than
15 kHz) receive filter to make an accurate
measurement.

Step 4. Reset the station by toggling the front panel
ACC DIS/RESET switch to the RESET position momen-
tarily.

Step 5. Set front panel PL DIS/XMIT switch to its cen-
ter {OFF) position. Disconnect all test equipment.

412 DECRYPTED RX LEVEL
ADJUSTMENT PROCEDURE

Perform this sub-procedure only if the station is equipped
with 2 Secure Encryption option (one of the following op-
tions: C388, C794, C795, or C797). Otherwise, proceed to
the Forward and Reflected Power Set procedure.

NOTE
Line 2 level must be set before this adjust-
ment is made.

Step 1. Inject an on-channel 1 mV rf signal modulated
with an encrypted (scrambled) 1 kHztone at 4.0 kHz devi-
ation into the receiver antenna port of the junction box.
The test set and the station must be programmed to the
same encryption code.

Step 2. Monitor the receiver audio between Line 2 (+)
and Line 2 (=) on the junction box screw terminal strip.
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Adjust the Decrypted Audio Level (EEPOT No. §) to
yield a level 4 dB higher than that set for clear receiver
audio at Line 2.

Step 3. Remove the f receiver signal from the antenna
input port.

4.13 FORWARD AND REFLECTED POWER ALARM
POINT ADJUSTMENT PROCEDURE

If this is not a trunking station, proceed to the rf Power
Output Adjust Procedure.

Step 1. Connect the station transmit antenna port on the
junction box to a wattmeter with a 50 ohm dummy load
capable of handling twice rated station power.

Step 2. Key the station by setting the LOC PTT MUX-
bus bit and adjust the power output to the Forward Power
Level trip point. The transmit power cutput can be ad-
justed by inscrting the supplied tuning tool into the PO
POWER SET potentiometer opening in the tf tray front
panel. This trip point is user definable and is typically set
to 35% of the Rated Station Power Level indicated in
Table 4 through Table 7.

Step 3. With the station still keyed, hold the SELECT/
SET switch in the SET position and then hold both the
PL DIS and ACC DIS switches up until trP appears in the
Status display.

Step 4. Release the SET switch and then return the
PL DIS and ACC DIS switches to their center position.
The first digit on the Status display should now be alter-
nately flashing an F for forward and r for reflected.

Step 5. Toggle the SELECT/SET switch towards the SE-
LECT position while the display is showing an F toset the
forward power level trip point. The display will show a
number corresponding to the forward power level in the
remaining two digits on the display along with the F.

Step 6. Adjust the transmitter power output level to the
Reflected Power level trip point. This trip pointis user de-
finable and is typically set to 20% of the Rated Station
Power Level.

Step 7. With the station still keyed, toggle the SELECT/
SET switch towards the SELECT position while the Sta-
tus display is showing an r in the display. The display will
show a number corresponding to the reflected power tev-
el in the remaining two digits on the display along with
the r.

Step 8. Toggle the SELECT/SET switch towards the
SET position to exit the power {rip point mode.

Step 9. Deactivate all activated MUXbus bits.
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4.14 RF POWER OUTPUT ADJUSTMENT
PROCEDURE

Step 1. Connect the station transmit antenna port on the
junction box to a wattmeter with a 50 ochm dummy load
capable of handling twice the rated station power.

Step 2. Pre-set the tf tray {ront pancl PO POWER SET
control R426 fully counter clockwise (CCW) using the
supplied tuning tool; then turn R426 1/8 turn clockwise.

Step 3. Remove the rf tray cover and pre-set OVER-
DRIVE control R453 fully clockwise (CW). If the station
is not a high power model (does not have two PA decks),
proceed 1o Step 7.

Step 4. Key the station by setting the LOC PTT MUX-
bus bit and adjust the rf power output PO POWER SET
control to yield the Overdrive Power Level as shown in
Table 4 through Table 7. Note that the Overdrive levels
in the tables are indicated in parentheses.

Step 5. Turn the OVERDRIVE control slowly CCW un-
til the front panel PA FULL indicator LED just turns off.

Step 6. De-key the station by clearing the LOC PIT
MUXbus bit and rotate PO POWER SET fully CCW;
then turn PO POWER SET 1/8 turn clockwise.

Step 7. Reinstall the rf tray cover. Key the station by set-
ting the LOC PTT MUXbus bit and adjust the tf power
output PO POWER SET control to yield the Rated Sta-
tion Power Level indicated in Table 4 through Table 7 or
the maximum allowed by the FCC license, whichever is
less.

Step 8. If the station is not equipped with option C28
(Battery Backup), proceed to Step 12.

Step 9. De-key the station by clearing the LOC PIT
MUXbus bit,

Step 10. Remove the tf tray cover and the station ac pow-
er source. The station should continue to operate on bat-
tery backup.

Step 11.Key the station by setting the LOC PI'T MUX-
bus bit and adjust the f power CUTBACK control R409
to yicld 50% of the Rated Station Power Level indicated
in Table 4 through Table 7.

Step 12. Deactivate all activated MUXbus bits. Discon-
nect all test cquipment.

Step 13. Replace the tf tray cover and restore the station
ac power source.

Tuble 4. Rated Power Levels for VHF Digital MSF 5000 Models

Meodel with Duplexer with Single Circulator with Duplexer & Single Standard
(C182) ((C265) Circulator {C182 & C265)
C73CXB 75 100 60 125
C93CXB N/A 300 (385) N/A 350 (430)
C93CXB
with 220 V ac 50 Hz MN/A 260 (340) N/A 300 (380)

NOTES: All power levels are listed in watts.
All power levels indicated are with 110 V ac, 60 Hz power supply, except where noted.

Power levels in parentheses are Overdrive Power Levels {see text).
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Table 5. Rated Power Levels for UHF Digital MSF 5000 Models
Model with Duplexer with Duplexer with Triple with Duplexer & Standard
(CE75 or C182) (C597) Circulator (C676) Triple Circulator
(C677)
C24CXB 4 3 3 3 6
C34CXDB 10 8 9 8 15
C44CXB 30 22 25 20 40
C64CXB 55 46 45 49 75
C74CXB 85 60 70 55 110
CB4CXB 140 (180) N/A N/A N/A 225 (285)
CB4CXB with
220 Vac 50 Hz 125 (160) N/A N/A N/A 200 (260)
Tuble 6. Rated Power Levels for 800 MHz Digital MSF 5000 Models
Model with Duplexer with Triple Circulator with Duplexer & Triple Standard
(TDF6980A) (£676) Circulator (C676 &
TDF6980A)
C35CXB 23 30 21 35
C65CXB 50 60 45 75
CB5CXB 100 (150) 125 (180) 90 (130) 150 (220)
C85CXB
with 220 V ac 50 Hz 80 (125) 116 (160) 75 (120) 125 (180)
Table 7. Rated Power Levels for Analog Plus MSF 5000 Models
Model with Duplexer with friple Circulator with Duplexer & Tripie Standard
(TDF6542A) (C676) Circulator (C676 &
TDF6542A)
C65GFB 50 60 45 75
C85GFB 100 (150} 125 (180) 90 (130) 150 (220)
C85GFB
with 220 V ac 50 Hz 80 (125) 110 (160) 75 (126) 125 (180)

NOTES: All power levels are listed in watts,

All power levels indicated are with 110 V ac, 60 Hz power supply, except where noted.

Power levels in parentheses are Overdrive Power Levels (see text)

5. ROUTINE MAINTENANCE RECORD

The site alignment procedure described above should be
performed at installation, six months afier installation,
and every twelve months thereafter. In addition, other
station parameters should be measured to insure peak
station operating efficiency and to observe failure trends
early. ‘Table 8 provides a spot to record these station oper-
ating parameters at installation and periodic maintenance
times. Some entries in the table may not apply to specific
stations.  The following measurements are recom-
mended:

68P81082E04

@

TX, RX, and PA Meter Readings
& Receiver sensitivity

e Line Levels

& RF Power Levels

In addition, if the station is equipped with the C28 (Bat-
tery Charger) option, the battery’s state of charge should
be checked.
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Table 8. Station Parameter Record

Date

(Instaliation)

Measurement

fieasured
Value

Measured
Value

Measured
Yalue

Measured
Value

Measured
Yalue

Measured
Value

Measured
Value

Measured
Value

TX Meter 1

TX Meter 2

TX Meter 3

TX Meter 4

TX Meter 5

RX Meter 1

RX Meter 2

RX Meter 3

RX Meter 4

RX Meter 5

FPA Meter 1

FPA Meter 2

FPA Meter 3

FPA Meter 4

FPA Meter 5

FPA Meter 6

DPA Meter 1

10/15/90
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Table 8. Station Parameter Record

DPA Meter 2

DPA Meter 3

DPA Meter 4

DPA Meter 5

Forward Power

Reflected Power

Line 1 Level

Line 2 Level

Comparator
Input Level

12 dB SINAD

Battery Voltage

12
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NOTES:
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I OTOROLA

USER QGUESTIONNAIRE

To the User of This Instruction Manual:
Motorola is engaged in a continuous program of improving its instruction literature. We

believe that you can aid us in this program, so that we in turn can better help you service
our equipment. To foster these aims, would you please answer the following questions:

SCHEMATIC DIAGRAMS AND CABLING DIAGRAMS
1. D Are accurate and easy to follow
2. D Contain minaor errors
3. D Contain major errors
4. D Are difficult to follow

If you have checked any box except 1, please tell us what schematic diagrams, or por-
tions thereof, were at fault, or enter other comments.*

TEXT
1. D Easy to follow — helps to service equipment

2. D Would like more information on®

3. D Some instruction sections are too long or superfluous such as*

4, D Other comments”

(continued on reverse side)

TAPE & MAIL
NOTICE: Postal Regulations Prohibit Staples.
Please use tape.
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Fold
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PARTS LIST
1. D Are complete and accurate

2. D Would like more information as follows*

ILLUSTRATIONS IN GENERAL
1. D Are complete and accurate

2. D Want more illustrations such as*

3. D Some are superfluous such as*

Second

Fold

The name of my instruction manual is:

Tear out page at
dotted line

The part number of my instruction manual is:

»

(This number will be found on the cover or on the titie page)

My name is

Company

Address

City State Zip

Date

Please fold
carefully so that

Phone No. (include area code)

bar pattern at
top center of en-

velope can be

*Whenever possible, give complete model number of equipment, and part number of  readby postar

diagram or part number of instruction section. This information is important.

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO.75 ROSELLE, ILLINOIS

POSTAGE WILL BE PAID BY ADDRESSEE

MOTOROLA, INC.

SERVICE PUBLICATIONS DEPT.
1301 E. Algonguin Road
Schaumburg, Hlinois 60196

PLEASE TAPE CLOSED BEFORE MAILING
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First
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NO POSTAGE
NECESSARY
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UNITED STATES
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@ MOTOROLA INC.

AVAILABLE BACKGROUND REFERENCE PUBLICATIONS

Seven reference publications are available to provide background information needed to service some of
the newer Motorola products more effectively. The information in these publications is not duplicated in our
instruction manuals. To obtain your free copy, check the ones you want and retumn this self-mailer to us.

Check item desired:

D Basic Logic Circuit Guide
Describes the basic logic circuits used in Motorola Communications
digital equipment and the logic notational scheme used in our instruc-
tion manuals.

D “Digital Private-Line” Binary-Coded Squelch
Contains fundamentals of “Digital Private-Line” system operation, cir-
cuit operation and sewvicing techniques.

D Safe Handling of CMOS Integrated Circuit Devices
Describes special handling techniques needed to prevent irrepairable
damage from static charges encountered with normal handling of
CMOS devices.

D Reducing Noise Interference in Mobile Two-Way
Radio Installations
Defines the major sources of noise encountered in a mobile radio in-
stallation and suggests methods of remedying them.

[ ] Anti-Skid Braking Precautions
Provides installation suggestions and a detailed checkout procedure
for installation of mobile radios in vehicles with anti-skid braking
systems.

D Removal and Replacement of Chip Components on Circuit Boards

Contains general information and repair procedures relative to chip-

type (leadless) components.

D Lightning Protection Recommendations

Provides general information concerning lightning protection for equip-
ment sites. Also,; provides a quick reference of available lightning pro-

tection Kkits.
Return Address | abel

Send To
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Company
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City

State

Zip

TAPE & MAIL

NOTICE: Postal Regulations Prohibit Staples.

Please use tape.
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