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SPECIFICATIONS*

CONTROLS Power-On
Volume
Squelch
Channel Selector Switch (G4 only)
Option Switch
Optional Blanker Disable Switch

INDICATORS Power On Light
Transmit Light
Optional Channel Busy Light
Option Light

 
* These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the
   complete specifications.

Although the highest DC voltage in the radio is supplied by the vehicle battery, high currents may be drawn under
short circuit conditions. These currents can possibly heat metal objects such as tools, rings, watch bands, etc., enough
to cause burns. Be careful when working near energized circuits!

High-Level RF energy in the transmitter Power Amplifier assembly can cause RF burns. KEEP AWAY FROM THESE
CIRCUITS when the transmitter is energized!

WARNING

OPTIONS

DESCRIPTION MODEL NUMBER

Fixed Squelch (Option 9276)
Channel Busy Light (Option 9277)
Noise Blanker Switch (Option 9279)
Universal Tone Jack (Option 9278)
Extender Board (Option 9029)
Window Mount Speaker Kit (Option 9053)
Ignition Switch Standby Cable (Option 9065)
Control Hump Mount Bracket (Option 9079)
33 Foot Ground Cable (Option 9081)

19A129567G3
19A129567G6
19A129567G7
19A129567G17
19G320588G1
19A130023G1
19B219537G1
19A130889G1
19A136690G1

COMBINATION NOMENCLATURE

LBI-30239 LBI-30239
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DESCRIPTION

C-500 Series Control Units are attractively styled, highly
functional units that are enclosed in a two-piece molded
Lexan® housing for durability and ease of disassembly. The
Control Units are mounted to the vehicle with a Safety Re-
lease Lexan® mounting bracket assembly for passenger
safety.

The Control Unit uses a printed wiring board to provide
a minimum of wiring.  The only internal wires used are on
the POWER-ON switch, indicator lights and jumpers for
various options.

Cable plugs are secured to the back of the Control Unit
by plastic locking clips.  The plugs are equipped with index-
ing tabs to assure connection to the correct jack.  The cable
is equipped with a strain relief hook that attaches to a steel
plate on the bottom rear of the Control Unit.

The microphone plug is secured to a jack on the bottom
of the unit by means of a captive locking screw.

All indicator lights are light-emitting diodes (LEDs) for
reliability, long life, and low power consumption.

In addition to MASTR  II applications the Control Unit
can be applied to EXEC II applications through the use of
the MASTR II/ EXEC II Interface Power/Control Cable.

CIRCUIT ANALYSIS

The Control Units are equipped with a VOLUME con-
trol, SQUELCH control and a POWER-ON rocker switch.
The multi-frequency Control Unit is also equipped with a
frequency selector switch.

When the POWER-ON switch (S701) is in the OFF posi-
tion, power is removed from the radio except for the trans-
mitter PA, which is connected to the vehicle battery at all
times.  Pushing the switch to the ON position applies power
to the radio, provides power for the push-to-talk (PTT) cir-
cuit and lights the power-on LED in the Power-ON/Fre-
quency Indicator window.

Releasing the PTT switch turns off the transmitter and
transmit indicator, de-energizes the antenna switch and un-
mutes the receiver.  Refer to the Table of Contents for a sim-
plified Transmitter Keying and Power Distribution Diagram.

CR701 and CR705 are protective diodes. CR701 will
cause the fuse in the yellow lead to blow if the polarity is re-
versed. CR708 inhibits the PTT circuit if the polarity is re-
versed.

MULTI-FREQUENCY SWITCH (S703)

The frequency selector switch is a 12-position switch
with a mechanical stop that limits rotation from one through
eight positions as required.

The frequency selector switch selects the desired channel
for both transmitting and receiving.  The switch connects A- to
the selected transmitter and receiver ICOM so that the radio
operates on the selected channel.

DC CONVERTER MODIFICATIONS
(MASTR II ONLY)

In radios equipped with the DC converter, the POWER-ON
switch is modified so that placing the switch in the ON posi-
tion applies the input voltage directly to the DC converter.  In-
structions for the modification are shown on the control unit
Schematic Diagram.

OPTIONS

MASTR II control units may be equipped with different
options.  All controls and indicator lights (LEDs) are shown in
Figure 1.

Channel Busy Indicator

When no signal is applied to the receiver, the Carrier Activ-
ity Sensor (CAS) voltage from the receiver squelch IC is near
A-.  This forward biases diode CR702 in the control unit, keep-
ing Q701 turned off.  When a signal is applied to the receiver
(with or without audio), the CAS voltage rises to approxi-
mately 10 Volts. This reverse biases CR702, allowing Q701 to
conduct, turning on Channel Busy Indicator CR706.  The indi-
cator will remain on as long as a signal is applied to the re-
ceiver, or until the transmitter is keyed.

Noise Blanker Disable Switch (MASTR II only)

Noise Blanker Disable switch S1 mounts on the back of the
control unit (see Outline Diagram).  Placing the switch in the
"OFF" position applies A- to the blanker disable lead.  The A-
is connected to pin 4 of the receiver blanker IC (U551), dis-
abling the noise blanker circuit.  The A- is connected to the
blanker disable circuit by a jumper from H63 to H66 on the
system board (see Front Panel & System Board Maintenance
Manual).

Placing the switch in the "ON" position removes the A- to
pin 4 of the blanker IC, allowing the blanker to operate.

Fixed Squelch

In radios with the Fixed Squelch option, a two-position ro-
tary switch replaces the standard variable squelch potentiome-
ter.  A squelch potentiometer is then mounted on J904 on the
system board (see Front Panel & System Board Maintenance
Manual).

Turning the optional squelch switch on the Control Unit to
the right applies A- to the squelch disable lead.  The A-is con-
nected to pin 2 of the receiver audio IC (U604), disabling the
squelch circuit (and Channel Guard if present). Turning the
switch to the left removes the A- to Pin 2 of the squelch IC,
enabling the squelch circuit (and Channel Guard).

Internal/External Speaker

For radios equipped with the Internal/External Speaker op-
tion, the control unit will be equipped with optional SPEAKER
switch (marked INT-EXT), an Option indicator light and an In-
ternal/External Speaker component board.  The radio also has
an external speaker mounted outside the vehicle passenger
compartment (on the roof, under the hood, etc).

With the switch in the INT (Internal) position, all of the
messages received will be heard on the speaker mounted in the
vehicle.

Placing the switch in the EXT (External) position turns on
the option light, and applies all received messages to both the
external and internal speaker.  This allows the received mes-
sages to be heard while the operator is inside or outside of the
vehicle.

For complete details, refer to the Maintenance Manual for
the Internal/External Speaker option.

Public Address (MASTR II only)

With the Public Address option, the control unit will be
equipped with an optional PA-ON switch, an Option indicator
light, and a Public Address component board.  The vehicle will
also have an additional speaker mounted outside of the passen-
ger compartment.

With the PA switch in the "OFF" position, the operator can
send and receive messages as he normally does.  Placing the
PA switch in the ON position lights the Option light, disables
the transmitter, and switches the receiver audio output to the
external speaker.

Pressing the PTT switch on the microphone switches the
microphone output through the receiver audio amplifier circuit
so that the amplified message is heard on the external speaker
only.  No messages can be transmitted in this mode of opera-
tion, and all incoming messages will be heard on the external
speaker.

For complete details, refer to the Maintenance Manual for
the Public Address option.

Figure 1 - Control Unit Layout
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Priority Search-Lock Monitor

For radios equipped with Priority Search-Lock Monitor,
(PSLM), the control unit will be equipped with a SEARCH-
ON switch, a Channel Busy light, and a PSLM board.

With the SEARCH switch in the ON position, the PSLM
provides two channel monitoring (depending on the PSLM op-
tion used) by alternately sampling a priority channel and then a
non-priority channel.

When a signal is received on the priority channel, the
PSLM stops searching and locks on the priority channel for the
duration of the message.  When a signal is first received on the
non-priority channel, the PSLM stops on that channel while
monitoring the priority channel.  If a signal is received on the
priority channel while the PSLM is stopped on the non-priority
channel, the PSLM reverts to the priority channel and locks on
that channel for the duration of the message.

The Channel Busy light will glow steadily whenever a
message is received on the priority channel.  When a message
is received on a non-priority channel, the Channel Busy light
will flash on and off.  Keying the transmitter turns on the red
Transmit light, and turns off the Channel Busy light.

Placing the SEARCH switch in the "OFF" position disables
the PSLM circuit, and messages can be sent and received only
on the channel selected by the frequency selector switch.

For complete details, refer to the Maintenance Manual for
the Priority Search-Lock Monitor option.

Squelch Operated Relay

In radios equipped with the Squelch operated Relay option,
the control unit will he equipped with an OPTION-ON switch,
an option light and a Squelch Operated Relay component
board.

When the switch is in the ON position, the relay will ener-
gize and the Option light will turn on each time a message is
received (receiver unsquelches).  The relay will remain locked
up and the Option light will remain on until the OPTION
switch is turned "OFF".  The relay can be connected to turn on
a light, operate an alarm or perform other functions as desired.

For complete details, refer to the Maintenance Manual for
the Squelch Operated Relay option.

Type 99 Tone Decoders

Type 99 Tone equipment eliminates reception of unwanted
calls through the use of a Sequential Tone Decoder.  The equip-
ment provides individual or group call capability using either
two or four Versa-tone networks.  (Versatone networks deter-
mine the tone frequencies that the unit responds to.

Decoder operation is controlled by the Monitor/Reset
switch and/or Hookswitch. When the microphone or handset is
removed from the hookswitch, the decoder is deactivated and
the receiver reverts to noise squelch operation.  Replacing the
microphone or handset automatically resets the receiver to re-
spond to only those calls properly tone coded.  A Decoder Call
Indicator will light each time a properly coded call is received.

An optional external alarm relay is controlled by the two
position Option-ON switch.  When a properly tone coded call
is received and the Option switch is in the ON position, the re-
lay will operate an external horn or light.

For complete details, refer to the Maintenance Manual for
the Type 99 Tone Decoder option.

Type 90 Tone Encoder and Decoders

Type 90 Tone equipment provides tone coded message
transmission to eliminate reception of unwanted calls.  All
Type 90 Tone Encoders and Decoders operate on a single tone
selectable from ten standard frequencies between 1000 and
3000 Hz.

A single tone burst automatically precedes the first trans-
mission in the standard unit.  The tone burst is initiated by re-
moving the microphone or handset from the hookswitch and
keying the PTT.  The Pushbutton Tone-on switch allows the
tone to be sent manually if desired.

Decoder operation is controlled by the Monitor/Reset
switch and/or Hookswitch. When the microphone or handset is
removed, the receiver reverts to noise squelch operation.  Re-
placing the microphone or handset, automatically resets the
unit to the decode function.  A Decoder Call Indicator will light
each time a properly tone coded call is received.

An optional External Alarm Relay is control led by the Two
Position Option-ON switch.  When a properly tone coded call
is received and the Option-ON switch is in the ON position,
the Relay will operate an external horn or light.

For complete details, refer to the Maintenance Manual for
the Type 90 Tone Encoder/Decoder option.

Dual Control

The Dual Control equipment allows the radio to be oper-
ated by either of two remotely located control units.  Control
is transferred between control units by depressing the Con-
trol switch on the control unit where control is desired.

When the Control switch is depressed, the Control Light
indicates the unit with control.  Control remains with this
unit until the Dual Control switch on the second control unit
is operated.

For complete details, refer to the Maintenance Manual
for the Dual Control option.

Universal Tone Jack

The Universal Tone Jack (J750) mounts on the back of
the control unit (see Outline Diagram) .  The nine pin jack
provides interface connections between the control unit and
external tone equipment.

Extender Board

Troubleshooting the component board options in the con-
trol unit is facilitated by using Extender Board
19C320588G1 (Option 9029).  The Extender Board provides
feed throughs for all connections between the control unit
printed wire board and the option component hoard.

12-VOLT IGNITION SWITCH
CONNECTIONS

In 12-Volt vehicle systems, the Control Unit may be con-
nected for two different modes of operation, depending on
the way the ignition switch cables are connected in the vehi-
cle system.  The black cable provides the system ground
connection.  The yellow fused lead provides the receiver hot
connections and the transmitter Push-To-Talk hot connec-
tion. The two types of operation are:

l. Ignition Switch Control - For ignition switch con-
trol, the yellow fused lead connects to the ACCES-
SORY or ON terminal of the ignition switch.  The
transmitter and receiver will operate only when the
ignition switch is in the ACCESSORY or ON posi-
tion.  Turning the ignition switch OFF removes all
power to the Control Unit.

2. Ignition Switch Bypass - For ignition switch by-
pass, the yellow fused lead connects to the "hot"
side of the ignition switch or the vehicle fuse block
assembly.  Both the transmitter and receiver operate
independently of the ignition switch and are turned

on and off only by the POWER-ON switch on the
Control Unit.

DC CONVERTER CONNECTIONS
(MASTR II ONLY)

For combinations equipped with the DC converter, a sin-
gle red fused lead is used. The fused lead always connects to
battery plus in either positive or negative ground systems.

MAINTENANCE

DISASSEMBLY

To gain access to the inside of the Control Unit, simply
remove the two screws on the bottom of the front edge of the
unit, and lift off the top cover.

To remove the printed wiring board from the control unit
housing:

1. Remove the two screws holding the microphone
jack.

2. Remove the screw between J701 and J702 and re-
move the screw between J702 and J703.

3. Remove the screw at each end of the switch and
control mounting bracket.

4. Remove the screw holding Power-On switch S701
to the bottom housing. Then swing the printed wir-
ing board up from the front and lift the board out.

RE-INSTALLATION

l2-Volt Systems.  MASTR II mobile combinations can
operate in ±12-Volt systems. EXEC II mobile combinations
operate in ±12-Volt (negative ground) systems only.  If the
radio is moved to a different vehicle, always check the bat-
tery polarity and voltage of the new system before using the
radio.

The PSLM will operate only when the receiver is
squelched.  When the receiver is unsquelched, the
PSLM will lock on the first channel that receives a
message.

NOTE

When using the DC Converter, do not connect bat-
tery ground to the Control Unit A-.  To do so may
cause failure of the current limiting circuit in the
converter.

CAUTION

LBI-30239 LBI-30239
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If the radio is moved to a vehicle with different battery
polarity, it will be necessary to change the ignition switch
leads to the vehicle system plug (MASTR II only).  Use the
extraction tool as shown in Figure 2, and change the leads as
shown in Figures 3 or 4 as required.

DC Converter Systems (MASTR II only)

For radios equipped with the DC Converter, no changes
are required in the lead to the vehicle system plug.

Figure 2 - Using Extraction Tool

Figure 3 - 12-Volt, Negative Ground Connections

Figure 4 - 12-Volt, Positive Ground Connections
(MASTR II only)
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TRANSMITTER KEYING & POWER DISTRIBUTION DIAGRAM
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1 & 1 THRU 8 FREQUENCY CONTROL UNIT 19D423590G3 & G4

 

OOUUTTLLININE E DDIAIAGGRRAAMM

(19D423589, Sh. 2, Rev. 4)
(19D423589, Sh. 3, Rev. 4)

COMPONENT SIDE

(19D423589, Sh. 2, Rev. 4)

SOLDER SIDE
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1 & 1 THRU 8 FREQUENCY CONTROL UNIT 19D423590G3 & G4
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OPTIONAL 18-CONDUCTOR
POWER/CONTROL CABLE 19D423424G2
POWER/CONTROL CABLE 19C321890G1

MASTR II/Executive II INTERFACE
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MASTR DELTA INTERFACE CABLE
19D900447G1-G6
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MICROPHONE & HOOKSWITCH
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HANDSET & HOOKSWITCH
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POWER/CONTROL CABLE
CONTROL UNIT TO DELTA MOBILE

19D901739G3
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