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Leadership from Motorola
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For more than 50 years, Motorola has been noted for its akility to apply
state-of-the-art technelogy to FM two-way radio. For the 1980's and
beyond. Motorola continues the tradition of leadership with the micro-
processor based MSF 5000. a new generation of UHF base stations and
repeaters, offering:

» Maximum system flexibility

« Superior electrical performance
« Quality and reliability

» Improved serviceability

The MSF 5000's superior design allows for built-in duplex filtering and
circulators for both base stations and repeaters. There is no degradation
of receiver specifications or increase in station size with these built-in
peripherals; an industry first

Representing the ultimate in system flexibility, the MSF 5000 base
station and repeater meets your needs at the time of installation
Through the use of an EPROM (Erasable Programmable Read Only
Memory) code plug, the "personality” of the station comes alive, with
station characteristics such as the transmit and receive frequencies,
PL/DPL coded squelch. auto station [D and the control configuration. If
your needs change or grow. the personality of the station can be
changed in the field within hours.

The station was designed to last longer with significant improvements
made in beth quality and reliability. To help increase the lifetime of
station components, a new power amplifier was developed to improve
heat dissipation. To further ensure a ‘cocler’ station, side louvers are a
part of Motorola's new convection cooling system

With the advent of remote diagnostic capability a station problem
can be diagnosed before going to the site. At the site, this "service
friendly” station further isolates the problem with built-in LEDs on the front
panel of the station. This means less down time and lower service costs

All these features and more add up to the MSF 5000 base station and
repedater, unique to the industry and a prudent investment for the future
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Microprocessor based control for
Maximum System Flexibility

Communication channel

Added systerns capakility is provided by the
microprocessor which 'CONTROLS all major
radic funclions on A PER CHANMNEL BASIS This
includes:

« Transmit and receive frequency

« FL/DPL coded squelch

« Automatic station identification

= Time-outtimer

« Repeater drop-out delay

« Push-to-talk priority

s Receiver qudio control

« Repeater control

Arry or all of the above lunctions can be varied
on a per channel basis. Each channel now
becomes g communication channel with its
own unique programming. Through the use of
an EFROM the personality of each cormmunica
tich charnel comes alive enabling the station
to pertorm these standard functions. Should
your communications needs change or grow,
the functions for each specified channel can be
reprogrammed in the leld, on the existing
EPROM, using Motorela R-1801 Digital Analyzer/
Controller. System (lexibility is greally increased
while system coslt is decreased.

Direct carrier synthesized

Motorola's front running microprocessor control
systermn rmanages the high performance transmit
and receive synthesizers The heart of these
synthesizers are the Violtage Cantrolled Cscilla-
tors (VCO's). Designed on Motorola's Computer
Aided Design equipment, the VCO allows direct
synithesis of the 450 MHz carrier and therefore
assuras the cleanest possible signal

Owerall, the VOO design provides lor signifi-
cant improvements in performance specifica
tions for iransmitter side band nolse and
receiver desensitizalion. at all channels. even
the adjacent channel. Furthermore, Motorola's
unigue VCO design provides the following
addilional improvemenls:

» Transmit and receive tuning range of 40

MHz with no sub bands
« Transmit cperating bandwidth of 61 MHz
« Receive operating bandwidih of 20 MHz
Mo retuning or realignment is necessary
within the specitied operational bandwidth
Also, the separate transmit and receive
synithesizers provide tast key ups for data
applications. In addition. the synthesizers are
controlled by one reference cscillator tor
maxirmum system flexibility




BUILT-IN CIRCULATOR




Advanced design providing
superior electrical performance

and reliability

Power amplifier—Designed to improve
component lifetime

Heot is the major enemy of component life

To combet this, the advanced power amplifisr
features a unique thermal design of the hylorid
power block medules and the heat sink. pro
viding dramatic improvements in reliakbility
Additionally. the medular hylbrid design
requires no luning, and features improved
serviceability with fewer connections and only
two unigue power block modules

Duplex filtering and circulators—Designed
to improve system performance

Mew slandards in radio performance are
provided by the state-of-the-art duplex tilters
and circulators. Designed 1o be built-in and
factory pretuned, they eliminate the need for
large and costly exdernal peripherals that can
degrade system performance. The single stage
circulator ships standard with the stalion while
the duplex filtering and two additional circula-
tors can be added aoptionally. AND for the first
time ever, there is no degradation of receiver
specifications with these built-in peripherals
Whether on a congested site or a rermote loca-
tion this station will meet your nesds!

Convection cooling—Designed to improve
total station reliability

Te turther ensure a 'cool’ running station, air

is drawn in through front louvers and heat
generated by the station escapes through side
louvers with Motorola's new convection cocling
systern. This ereative new cocling systemn pro-
vides the same cooling eflect o units stacked
above as well as below. This innovative design
teature ensures lhe highest degree of reliabilily
and long term performance for the MSF 5000

Power supply—Engineered

for optimum reliability

The Motorola reliability story continues wilh the
138 VDC ferro-resonant supply which features
fewer compenenis (there are only eight [8)
major elecirical components’ and no hand
solder connections. It is tolerant to line voltage
variations and provides immproved transient
protection against line surges and lightning
Later conversion to battery charging can be
accomplished with the SIMFPLE field addition of
a battery charger and emergency revert
board. Designed with your safety in mind, the
MSF 5000 power supply meets the salety require-
ments of the Canadian Standards Association




Magnification of a component on SEM equipment is used during Motorola's
Moteorola's Scanning Electron Microscope stringent component qualification process
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High speed, computer controlled auto

Computerized board testing of the RF
insertion of printed circuit boards

circuit board

Computerized environmental test program Final system testing to ensure operational

performance
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esigned and manufactured

for quality and reliability

Design phase
During the design phase, Molorola develop-
ment enginsers utilized rigorous Accealarated
Life Testing ( ALT) to simulate years of field stress
including temperature, humidity. line voltage.
duty cycle and transient EXTREMES. Fotential
tield problems were IDENTIFIED AND COR-
RECTED pricr to initial production runs

As an added guality measure, suppliers are
required fo burn-in all the integrated circuits
for Motoroia production radics. Additionally,
component cualification is pertormed on parts
purchased by Motorola using such sophistica-
ted equipment as a Scanning Electron Micro-
scope. a thermal micro-imager. and an X-ray
analysis
Production phase
New and advanced testing and assembly
techniques are used to ensure the highest
guality and reliability levels possible. Motorola's
printed circuit boards are inserted using high
speed. computer-controlled aulomatic insertion
equipment Alter cutornatic computer program-
med inserticn. the {olerance, value, and
polarity of components on each board is
computer checked. [n addition. the duplex
filtering is automatically factory pretuned with
Motorola's auto-tune system . With this sysiemn the
{ilters are tuned faster gnd more accurately
which means you will have a more optimmally
adjusted radio

Automatic testing

Following final assembly and tuning. the base
stations are placed in envircnmental chambers
where they are tlemperature cycled and iested
at -30°C to +60° C for eight hours Befare the
station is shipped. it undergoes a final Systemn
Test where operational performance is again
verified Customer satisfaction is our objective,
and this battery of fests and new rnanufacturing
processes vividly demonstrcte Motorola's
commitment to quality and reliability







Serviceability—Introducing new,
remote diagnostic capability

Easier installation

Ease of inslallation and servicing were key
design factors for the MSF 5000 The [ront access
feature allows station installation against a wall
or back to back (A laleral distance of only six
inches rmust be mainiained between slalions

for cooling and extermal cabling ) In addition.
stations can be stacked three high These
leatures translate 1o Incredsed utilization of site
space and reduced site cosls Finally ALL
lerminations ( including the internationally
accepted AC interconnection ' are made on the
corvenient side mounted junction box. reduc-
ing installation costs by eliminating cabinet
knockouts and drilling

Unique mechanical design

The MSF 5000's inhovative mechanical design
provides for easy access to the major compo-
nents of the radio including the power amipli
lier, power supply, RE inoy, and control fray
Servicing and adjustrments are now made
STICKLY and EASILY: this will reduce down
time and related costs

Self testing

The station aulomatically performs o "Seli Test
on the microprocessor and the major circuit
elements associated with it when the station is
powered up or when the test swilch is activated
on the control panel. The 'test’ LED {light
emilting dicde) will flash in a predetermined
seqguence lo indicate that a particular condition
exisls

Built-in diagnostic indicators

Anew level of up-front diagnostic capakility
is provided with additional LEDs on the contral
panel These LEDs provide a visual indica-
tion of the following station conditions:

« FA activated

« PA delivering full power

= Control signal to key the transmitter
« Transmit synthesizer locked

» Receiver synthesizer locked

« Station in the service mode
« Battery revert

Additionally, the DC and tone remote control
boards contain front panel LEDs which
indicate signalling current or tone activity
respectively

Remote diagnostics

To turther assist In keeping the cost of service

down, Motorola has developed new, rermnote

diagnostic aids The first, ‘Alarm Reporting’ is

capable of sensing four internal alarm conds-
tions including

s PA fgilure or power reduction

» Synthesizer unlocked

« Battery revert operation, and

» Battery over voltage condition

The station reports these conditions to the
dispatcher over the wireline and/or on-the-

cir vicr o predetermnined marmiber of alert

lones The second, an optional wild card
allorers up o four external alamms to be sensed
atf the site (door apen water on the floor, etc )
and seni over the wireline and/or on-the-air
The third, 'Fhone Line Integrity Test’ is available
with tone remcte control models Now, one
sarvice person can measure phone line loss by
depressing a button at the console. The station
will respond by applying o fixed level tone
which is seni back to the remote console
Unnecessary site trips are virtually eliminated.




Motorola’s new, interactive
diagnostic metering panel—
The ultimate service tool
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Diagnostic metering panel
Molorola is proud to announce an interactive
Diagnostic Metering Panel (DMP). It is divided
into three main sections: audio amplifier/
speaker, analog meter lor radio test and
alignment, and a status display for control
signals. Local monitoring of the receiver cqudio
and intercom are pravided by an integral five
wit audio amplifier and loudspecker

The analog meter can be connected o either
the receiver. the transmitter power conlrol loop,
or the transmmitter power amplifier. by means of
a1 standard telephone type modular connector
When metering the PA now for the first ime
aver the average current of EACH individucal
oulput transistor can be measured. With the
additicn of external voltage probes the analog
meter can also serve as a general purpose DC
vollmater

The status display provides an array of LEDs
for sirnultanecusly monitoring all sixty-four
logical control signals within the station. After
selecting the particular channel required. the
service person can manually activale any one
of the logic signals to simulate dasired condi-
tions for lest purposes. The Diagnostic Metering
Panel is another quality product from Motorola
the leader in FM two-way radio
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