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SYSTEM
RADIO TYPE

Frequency Range:
Transmit and Receive

Frequency Separation
Transmit
Receive

\oltage

Battery Drain:
Receiver (13.8 Vdc)
Off
Squelched
Unsquelched

Transmitter (13.6 Vdc)
Frequency Stability
Channel Spacing
Frequency Capacity
Temperature Range
Duty Cycle

Dimensions
(Less Accessories)
Height
Width
Depth

Weight
(Less Accessories)

Military Specifications

SPECIFICATIONS "

MVS

403-440 MHz (Low Split)
440-470 MHz (Mid Split)
470-512 MHz (High Split)

LBI-31932

Full Power over entire split

20 MHz
13.8 Vde: 20%

0.01 Amperes (maximum)
0.65 Amperes (maximum)
1.00 Amperes (maximum at 3 Watts audio)

8.0 Amperes (maximum at 25 Watts RF)

+5ppm &2.5 ppm optional)

25kHz

2, 16, or 128 Channels
-30°C (-22°F) to +60°C (+140°F)

100% Receive, 20% Transmit (EIA Duty Cycle)

(Fits a DIN size dash opening)
54.Smm (2.15 inches)(body)/62.Smm (2.46 inches)(nose)
181.Smm (7.15 inches)

216mm (8.5 inches)

2.04 kg (4.5 pounds)

OwZ00O

METHOD/PROCEDURES
STANDARD MIL-STD-810-C MIL-STD-810-D
LowPressure 500.1/Procedure 1 500.2/Procedure 1

High Temperature
Low Temperature
Temperature Shock
Solar Radiation
Humidity

Vibration

Shock

501.1/Procedure 1,2
502. 1/Procedure 1
503.1/Procedure 1
505.1/Procedure 1
507.1/Procedure 2
514.2/Procedure 8,10
516.2/Procedure 1,2,3,5

501.2/Procedure 1,2
502.2/Procedure 1,2
503.2/Procedure 1
505.2/Procedure 1
507.2/Procedure 2
514.3/Procedure 1
516.3/Procedure 1,3,4,5,6

(Cont'd)
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TRANSMITTER
Power Output
Conducted Spurious
Modulation

Audio Sensitivity

Audio Frequency
Characteristics (Per RS-152B)

FMNoise

Power Adjst Range
Distortion

Deviation Symmetry
RF Output Impedance
Carrier Attack Time
Audio Attack Time

RECEIVER

Audio Ampl Output
(4-ohm speaker)

Sensitivity:

12 dB SINAD (EIA method)

Selectivity
(EIA two-signal method)

Spurious Response
Intermodulation

Hum and Noise:
Squelched
Unsquelched

Modulation Acceptance
Frequency Response

RF Input Impedance
Receiver Attack Time

Receiver Recovery Time

25 Watts
60 dB Below Carrier (typical)
+5.0 kHz (maximum)
40 millivolts (typical)

Within +1 to -3dB of 6 dB/octave pre-emphasis from 300
Hz to 3000 Hz per EIA standards. Post limiter filter per FCC

and EIA.

-50dB (typical, companion receiver method)

12.5 to 25 watts
2% (typical)

0.1kHz (typical)

50 ohms

50 milliseconds (maximum)
50 milliseconds (maximum)

3 Watts (less than 5% distortion) EIA

-119 dBm (0.25 microvolts) (typical)

-80dB25 kHz (typical)
-85dB (typical)
-78dB typical (12 dB SINAD)

-80dB (typical)
-50dB (typical)

+7kHz

Within +2.0 and -8dB of a standard 6 dB/octave deemphasis
curve from 300 to 3000 Hz EIA.

50 ohms
40 milliseconds, typical @ 8SIBIAD

100 milliseconds, maximum

100 milliseconds, typical @ 8 dB SINAD
250 milliseconds, maximum

*Refer to the appropriate Specification Sheet for the complete specifications.

COMBINATION NOMENCLATURE

Diglts Digit Digit Digit Digit Digit Digit
142 3 4 5 B 7 g
Produst Radio Frequency Freguency Cantrol channel RF Pawer
Code Package Band Split Parel Spacing Culput
Front Mount UHF Law Split, Mona Standard Standard
403-440 MHz Power
Mid split
440-470 MHz
High Split
470-512 MHz
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GENERAL DESCRIPTION The MVS radio consists of the following assemblies:
* RF Board
The MVS mobile radio is a synthesized, wideband radio,
utilizing microcomputer technology to provide high reliability, ~* PABoard
high quality, and high performance indway, FM, mobile « Audio Board
communications. The MVS provides 25 watts of RF output .
power across each band split (403-440 MH#0-470 MHz, * Logic Board

and 470-512 MHz) without retuning. '_I'he_ receiver can cover System Board
any 20 MHz segment of each band split without retuning.
» Front Cap Assembly

The MVS radio is easy to operate with large buttons for
function selection and an easily viewed liquid crystal display The boards are all mounted onto a main casting assembly
(LCD). The control panel and the LCD are backlighted fomwith easy access to each for servicing. Interconnect plugs and
night operation. ribbon cables are used to interconnect the boards eliminating

problems with pinched wires when replacing covers.

All radio functions are stored in a programmable electri-
cally erasable PROM (EEPROM). Channel selection, volumRF BOARD
setting, scan channels, and scan on-off function are all perma-

nently remembered even when the 12V battery is disconnected. The RF Board includes the synthesizer, the transmitter, and

) ) the receiver circuits.
Seven interchangeable control panels are available for up-

grading and adding options to the radio. The plug in contr . o
panel modules can provide 2 channels, 16 or 128 channels W‘%ﬁ/nthesmer Cireutt

scan, Type 99 decoding, and Public Address. The synthesizer generates all transmit and receive RF fre-

guencies. The synthesizer frequency is controlled by the micro-
. ) ; : . . processor located on the Logic Board. Frequency stability is
tion with the entire unitinder the dash or in a DIN size OPEN- aintained by a temperature compensated reference oscillator

ing inside the dash. A remote mount option allows controlling}nodule Transmit audio, which is processed on the Audio
the main radio assembly remotely from the Front Cap Assengya g feeds the synthesizer to modulate the VCO. The VCO

bly. output frequency is doubled and drives both the transmitter ex-

L . .citer and the receiver mixer.
The receiver is able to scan on both noise squelch operation

and Channel Guard (tone or digital). The scan rate is fast, r - nsmitter Circuit
quiring only 15ms per channel (66 channels/second). A 1

channel radio will scan the priority channels ever 90ms (11 . . ) :
times/sec) and the non-priority channels every 330ms ngoltlrj?ensrg'tteorvvc;nsc'g;strglf ?:il;lé(fi?-t;nE?Nexcggilrem;r?tleﬂr?ﬁ;
times/sec). The scan time will be faster when fewer channeSQitCh and,a IovF\)/ ass filter '

are programmed into the scan memory. ' P :

The radio is normally mounted in a conventional configura

; . ; ; The PA module is capable of 10 Watts output to drive the
The microphone is equipped with a Channel Guard hook- T

switch which disables Channel Guard whenever the micr égﬁﬁ%rd'$geggvge£§%nggi Cl':fl:g Cﬁg};?;;hiozétgﬁdzﬁ b&'t
phone is removed from its holder. ping P P

power across the band.

The radio is programmed using an IBM compatible per- The RF output level is internally adjustable for rated power.

sonal computer equipped withR&-232 serial interface con- . . )
nector. A EGE supplied RS-232 interface box and cable ar%thermlstor in the control protects the PA from overheating.

also required. The computer can program or reprogram the Circui
customer frequencies, Channel Guard, carrier control timeieCcelver Circuit
and other programmable customer options. Programming is

done through the microphone jack without opening the radio. The dual conversion receiver circuit consists of a front end

section, 45 MHz first IF, a 455 kHz second IF, and a FM detec-

A temperature compensated oscillator module provide®'- All audio processing ansquelch functions are accom-
+0.0005% (5 PPM) oscillator stability. An optior#l.00025%  Plished on the Audio Board.
(2.5 PPM) high stability oscillator is available.

PA BOARD EQUIPMENT AND FEATURES
The PA Board amplifies the RF Board PA module outpu

to the rated output of 25 Watts. The 25 Watt output is feb/”CROPHOI\IE

back to the RF Board where the power control circuit, the

antenna switch, and the low pass filter are located The standard mobile combinations use a transistorized

dynamic microphone with an internal Channel Guard hgpk-
switch. The microphone is housed in a sturdy case, ar¢ the
extendable coiled cord plugs into a jack on the bottom qf the
) ) ) ~ radio. The microphone is secured to the radio by a cdable

The Audio Board provides all audio and tone processingjamp. A magnetic microphone hanger is supplied witBthe
for the receiver and transmitter, except the receiver VO'“”\%icrophone. The Channel Guard is disabled when thg)mi-
control and 3 watt audio PA. The board also contains the iRyophone is removed from the magnetic hangemdtlg the
ternally adjustable receiveguelch circuit. The Audio Board  gperator to monitor the channel before sending a message.
obtains all control signals from the Logic Board. Optional DTMF and desk microphones are available.

AUDIO BOARD

LOGIC BOARD CARRIER CONTROL TIMER (CCT)

~ The Logic Board contains the microprocessor and asso- The Carrier Control Timer turns off the transmitter after
C|at_ed memory circuits which include an EPROM for CONthe microphone push-to-talk (PTT) switch has been keyed
trolling the processor and a programmable “personalityfor 3 pre-programmed time period. A pulsing alert tone will
electrically erasable PROM (EEPROM) to store customejyarn the operator to unkey and then rekey the PTT to con-
frequencies, tones, and options. The microprocessor pr@nye the transmission. The timer can be programmed to time
vides tone generation and detection, frequency data to thgt for 30 seconds to 7.5 minutes in 30 second increments.

synthesizer, and sends and receives data to another mictigre timer can be enabled or disabled for each channel.
processor in the front cap assembly for the LCD display and

the control panel commands. CHANNEL GUARD
SYSTEM BOARD Channel Guard provides a means of restricting calls to
o specific radios through the use of a continuous tone coded
The System Board controls the main input power to thgquelch system (CTCSS) or a continuous digital coded
radio. The front panel POWER switch and the IGNITIONgquelch system (CDCSS). Tone frequencies range from 67.0
SENSE input lead provide the nesay signals to the {7z tg 210.7 Hz in 0.1 Hz steps. There are 83 standard pro-
MOSFET switching circuit. grammable digital codes. The Channel Guard tone frequen-

] ) ] cies and codes are softwareogrammable. Both tone

The board also interfaces all option connections from thgequencies and digital codes may be mixeceach chan-

internal boards in the radio with the optional items outside gfe|. These codes and frequencies are listed in Table 1.
the radio. All options that apply to the radio, interconnect to

the System Board through the back of the radio using an ops
tional cable. %QUELCH TAIL ELI MINATION (STE)

STE is used with tone and digital Channel Guard to
eliminate squelch tails. The STE burst is transmitted when
) the microphone PTT is released. The receiving radio de-

The Front Cap Assembly contains the Control Boardgodes the burst and mutes the receiver audio for 250ms. This
Control Panel, LCD Assembly, and houses the internahyte time allows the transmission to end and to mute the
speaker. squelch tail. The radio looks for STE on the recesigdal
when the microphone is either on or off hook. The STE is

The Control Board contains a microprocessor which ingnapled for transmit and/or receive by PC programming the
terfaces the control panel keyboard and a LCD module tgdio's personality.

two serial data lines for communication with the main radio
microprocessor on the Logic Board. The Control Board also
contains a digital volume control and a 3 watt audio power
amplifier.

FRONT CAP ASSEMBLY
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TABLE 1
TONE & DIGITAL CHANNEL GUARD
TONE CG DIG. CG DIG. CG DIG. CG
No. CG 023 261 654
67.0 025 263 662
71.9 026 265 664
74.4 031 271 703
77.0 032 306 712
79.7 043 311 723
82.5 047 315 731
85.4 051 331 732
88.5 054 343 734
915 065 346 743
94.8 071 351 754
97.4 072 364 036*
100.0 073 365 053+
103.5 074 371 122+
107.2 114 411 145+
110.9 115 412
114.8 116 413 212+
118.8 125 423 225+
123.0 131 431 246*
127.3 132 432 252+
131.8 134 445 255+
136.5 143 464 266*
141.3 152 465 274
146.2 155 466 325+
151.4 156 503 332+
156.7 162 506 356+
162.2 165 516 446
167.9 172 532 452+
173.8 174 546 454
179.9 205 565 455+
186.2 223 606 462+
192.8 226 612 523+
203.5 243 624 526+
210.7 244 627
245 631
251 632

*Codes Unigue to Ericsson GE

NOTE

To reverse the polarity of the digital Channel Guard codes, type | ("inverted") before the code number, i.e. 1023.

AVAILABLE OPTIONS cal noises present on the power cable do not permit the radio to
operate properly. Refer to the interconnect diagram.

CONTROL PANELS AC POWER SUPPLY OPTIONS

The Control Pael plugs into théront Cap Assembly and
determines the number of channels (it scan, 16 or 128
with scan), the Type 99 decode option, or the Pukdidress
option.

To use the radio as a base station, Option PS01
(19A704647P2) 121 Volt AC, 60 Hertz, 13A power supply is
available. The standard nine foot power cable supplied with the
radio is connected to the mating connector orptheer sup-
ply. In addition, Option PS02 (19A704647P3) 120/240 \olt
AC, 50/60 Hz, 13A supply is also available where its use is
dictated. DC remote control may be provided with either sup-

The panel is made of highly durable plastic withnded
corners and recessed controls fosgemger safety require-

ments.
ply.

There are 7 different optional interchangeable control pan-

els available: OPTION CABLE
e Option CP01 2 Channel (19B801450P1) Option Cable Option CCO1 (19C851585P3) is used to
« Option CP02 2 Channel bring all option connections from the System Board through
« with Type 99 decode (19B801450P2) the back of the radio to the outside. This cable is required with
«  Option CP03 16 Channel all external options.
* with scan (19B801450P3)
» Option CP04 16 Channel UNIVERSAL T ONE CABLE
» with scan and Public Address (19B801450P4)
« Option CP05 128 Channel Universal Tone Cable Option CC02 (19C851585P5)
e with scan (19B801450P5)  equipped with a 9-pin Winchester connector is required when
«  Option CP06 2 Channel an external tone encoder or decoder is used. The tone cable in-
« with Public Address (19B801450P6) terconnects the tone encoder/decoder with the radio through
. Option CPO7 16 Channel the opt_ion c_:able Option (_:COl. Refe_r to Fhe installation dia-
- with scan and Type 99 decode (19B801450P7) grams in this manual for jumper modifications. A second "Y"

cable is required when both encode and decode functions are

The Public Address Control Panels include a rela)Vsed (Option CCO04).

(19C851585P6) for automatic switching of the public address

audio to an external speaker. The 128 channel Control PalrROWER CABLE
includes a larger memory EEPROM to replace U704 on the
Logic Board. Refer to the Installation Manual. 20 foot power cable Option CC039B801358P4) is avail-

able for installations requiring more than the standard 9 foot
PC PROGRAMMING OPTIONS cable.

The radio is programmed using an IBM compatible perEXTERNAL SPEAKER OPTIONS
sonal computer equipped with a RS-232 connector. Option
TQ3310 provides the RS-232 serial interface unit and the cable The external speaker options provide a five inch speaker in
between the PC and the unit. (An auxiliary posapply for a LEXAN housing. Option LSOl (19C850550G10) provides a
the unit is also included which is not needed to program thdash mount and Option LS02 (19C850550G11) provides a
MVS.) Option TQ3315 provides the MVS programming cablewindow mount. The m@io’s 3 watt amplifier drives the
between the PC interface unit and the MVS microphone jackpeaker’s 3.2 ohm impedance. The speaker leads are connected
Option TQ3318 provides the MVS programming software tdo pins 2 and 9 of option cable Option CC01. When the Exter-
run on the PC. nal Speaker is used, refer to the Installation Instructions and

Interconnection diagram for jumper modifications.

NOISE SUPPRESSION KIT OPTION

Noise Suppression Kit Option PD01 (198B89G1) is
available for installations where excessive alternator or electri-
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Service Cable 19A704875P1 provides an extension be-
tween the Audio Board and the Logic Board. Both sides of the
External Alarm Relay Option SUO1 (19A705499P1) isAudio Board are available for servicing using the cable.

used with the Type 99 Contr&lanel options. The relay re- _ ) )
quires External Alarm ON/OFF switch Option SU02 Service cable 19B801348P4 provides @t extension

(19C851585P7) and connects to pin 13 of option cable Optidietween the 9 pin "D" connectors (J701 and P701) on the
CCO1. The relay carosnd the vehicle horn when a Type 99 Logic Board and Control Board. The Front Cap Assembly may
call is received. The alarm switch is used to turn the horn reld3g serviced using this cable.

on or off.

EXTERNAL ALARM FOR T-99

To allow easier servicing of the Front Cap Assembly,serv-
ice cable 19A705235P2 provides a longer ribbon cable (2 feet)
between the System Board and the Control Board connectors
J902 and J901. This longer cable is not required for most serv-
th. The radio’sribbon cable is usually adequate in length if
he cable is not looped through the front of the radio’s assem-

PUBLIC ADDRESS RELAY

The Public Address Relay switch (19C851585P6) is su
plied with the Public Address Control ied Option and re-
quires an external speaker and option cable Option CC01. T
relay provides automatic switching of the public address audio”"
to an external speaker when the microphone is keyed. Also, a
switch on the relay allows selecting the receiver audio to feed
either the internal speaker or the external speaker. The relay
may be ordered sepagft from the PA Control Panels as Op-

tion SUO3 for use as an internal/external speaker switch.The, t(-)l—rhmljnsc(?ci(:;lr?sn Prrhoewggcstizr?iessfjril\ﬁggg ?;g‘i&?fﬂ:&%;nsq"z
public address relay connects to P2 of the option cable. : :

Channel Operation, and 16/128 Channel Operation. Complete
operating instructions for the radio gnevided in the Opera-
tor's Manual.

OPERATION

REMOTE MOUNT

Remote mount Option CB01 (19A705306G1 & G2) allows
controlling the main radio assembly remotely from the Front
Cap Assembly. The Front Cap is removed from the main radjo
assembly and mounted to a rear housing containing an inte
face board (supplied with the option). A new front cap (without
any controls or displays) containing an interface board is
mounted to the radio assembly. A system cable (normally 18
feet supplied) is used between the two units. A 20 foot powe
cable is also supplied for the radio assembly.

TWO CHANNEL OPERATION

=

=

DC REMOTE CONTROL OPTION

VOLUME
UP - INCREASES
VOLUME LEVEL

DOWM - DECREASES
VOLUME LEVEL

The DC Remote Control Board Option CY01
(19A704686P7) is used to interface with a remote control con-
sole and mounts inside the AC Power Supply Option. The
board provides remotsingle frequency transmit and receive
and Channel Guard disable control. The board connects to
of the option cable Option CCOl.

CHANNEL|
SELECT CHANNEL10R 2

MOMENTARILY DISABLES
CHANNEL GUARD & SQUELCH

SERVICE OPTIONS

Test Point Adapter Box Option TQ2370 BED1494P1) al-  CONTROLS

lows receive audio monitoring and transmit audio injectio OWER

without opening the radio. The adapter connects between the

microphone and the radio, providing test points for all 10 pin& momentary typeswitch to turn the radio on or off. Press

of the microphone connector. once to turn the radio on; press again to turn the radio off.
Power ON is indicated by all indicators on the LCD being acti-
vated momentarily, and then a channel number being dis-
played.

VOLUME

VOLUME INDICATOR

Momentary type switches to adjust the volume. Press arfelinctions as a bar graph to indicate relative volume level. As
hold the (up arrow) to increase the volume. Press and hottle volume is increased, more segments are illuminated.

the (down arrow) to decrease the volume. While on an inac-

tive channel, beeps are heard while adjusting the volume. N@PTION (OPT)

beeps are heard while listening to an active channel.
MONITOR (MON)

A momentary type switch to allow monitoring of the se-

lected channel before transmitting a message. It disables

Channel Guard and squelch and will allow audio noise if th
channel is not busy. This may be convenient when settir]
the volume to the desired level.

CHANNEL
Two push type switches. Press Channel 1 to select chan
1; press Channel 2 to select channel 2. The channel num

wili be shown on the display.

INDICATORS

BUSY
INDICATOR

CHANNEL
DISPLAY

INDICATOR

CHANNEL

VOLUME

TRANSMIT
INDICATOR

CHANNEL DISPLAY

Displays the current operating channel.
BUSY (BSY)

llluminates if the channel displayed is in use.
TRANSMIT

llluminates whenever théush-To-Talk (PTT) button is
pressed. Goes out when it is released.

C
llluminates whenever an option is turned on. e)
16/128 CHANNEL OPERATION I\B/I
O
e
9 POWER |

ON-OFF

| MODE
(120 CHANKEL RADID)
SELECTS OPERATING MODE.

VOLUME

@ ur- meReases
VOLUME LEVEL

)@ Down - DECREASES
VOLUME LEVEL

[cHaNNEL
UF - INCREMENTE CHANNEL DIEFLAYED
DOWN - DECREMENTS CHANNEL DISPLAYED

SCAN |

. | MONITOR
:DDEL[ A e MOMENTARILY DISABLES
WHEMN PRESEED IN CHANMNEL GUARD & BOUELCH
CONJUNCTION WITH

CHANMEL UF BUTTON, ADDS

DELETES THE DISFLAYED
CHANMEL FROM THE SCAN
LsT

CONTROLS
POWER

A momentary type switch to turn the radio on or off. Press
once to turn the radio on; press again to turn the radio off.
Power ON is indicated by all indicators on the LCD being
activated momentarily and then a channel number being dis-
played.

VOLUME

Momentary type switches to adjust the volume. Press and
hold the (up arrow) to increase the volume. Press and hold
the (down arrow) to decrease the volume. While on an inac-
tive channel, beeps are heard while adjusting the volume. No
beeps are heard while listening to an active channel.

MONITOR (MON)

A momentary type switch to allow monitoring of the dis-
played channel before transmitting assege. It disables
Channel Guard and squelch and will allow audio noise if the
channel is busy. This may be convenient when setting the
volume to the desired level.
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CHANNEL

Two push type switches. Press &RNEL (up arrow) to in-
crease the channel number; presSAGINEL (down arrow)

PRIORITY 1 (P1)

llluminates when the channel displayed iBreority 1 scan
channel.

to decrease the channel number. The channel number will be
shown on the display. Unprogrammed channels will b@RIORITY 2 (P2)

skipped.

SCAN

llluminates when the channel displayed iBreority 2 scan
channel.

A momentary type switch to turn the scan function on or off(S)

When used in conjunction with the CHANNEL switch it en-

ables the ADD/DELETE Function to allow the scan list to bdlluminates when the channel displayed is an-pdority
modified. When turned on, the display will show "SCN" in scan channel.

the lower center portion of the display.

MODE

SCAN (SCN)

Illuminates when the scan function is activated. Blinks when

A momentary type switch used in the 128 channel modelhe microphone is off-hook to indicate the radio has stopped

only. These models can contain up to 8 modes wébh
mode containing up to 16 channels. When ghgtch is

scanning.

pressed once, the operating mode will increment one modBUSY (BSY)
If continuous pressure is applied, the mode will increment to
mode 8 then back to mode 1. Unprogrammed modes will HBuminates if the channel displayed is in use.

skipped.

INDICATORS

BUSY INDICATOR
ON - CHANNEL IN USE
OFF - CHANNEL AVAILABLE

[P1 ON- PRIORITY 1 CHANNEL
CHANMEL INDICATOR
/

/ B MODE INDICATOR

Pz DISPLAYS CURRENT

OPERATING MODE
P2 ON - PRIORITY 2 CHANNEL

TOLUME
-EVEL

(128 CHANNEL

- RADIO ONLY)

VOLUME T

TX INDICATOR
ON - TRHANSMIT

5 ON = INDICATES DISPLAYED CHAMNEL
OFF = RECEIVE

15 OM SCAN LIST.

SCAN INDICATOR
INDICATES RADIO 15 IN
SCAN MODE.

CHANNEL DISPLAY

TRANSMIT

llluminates whenever théush-To-Talk (PTT) button is
pressed. Goes out when it is released.

VOLUME INDICATOR

Functions as a bar graph to indicate relative volume level. As
the volume is increased, more segments are illuminated.

MODE DISPLAY
Displays the current mode in a 128 channel radio.
OPTION (OPT)

llluminates whenever an option is turned on.

SCAN OPERATION

The SCAN function allows monitoring of up to 16 re-

ceive channels. The scanned channels may be any frequency

Displays the current operating channel. In scan operavithin the frequency band limits of the radio and may be
tion,when a carrier is detected on a channel, that channel ¢hannel Guard protected (tone or digital). All scan functions

displayed.

are retained in memory, even if the 12 Volt battery is discon-
nected.

Any channel may be scanned with or without a priority
level. One channel may be programmed for Priority 1 (P1)

and another for Priority 2 (P2) with any or all remaining chan2. If SCAN indicator is lit, press and release the SGMNch
nels programmed as non-priorities. to disable scan function.
3. Select the desired channel using @¢ANNEL UP and

When using the scan function with a 128 channel radio, the DOWN switch.

scan function works on a per mode basis. Only the current op- Press and hold the SCAN switch, then press the CHAN-

erating mode will be scanned. Scan must be turned off before NEL UP switch once to add the channel to the scan list.

changing modes. The S indicator will be shown in the display to indicate that
the channel is now in the scan program.

5. Release SCAN switch.

6. Repeat steps 2 through 5 for each channel (up to 16) to be
The scan rate for the radio will vary depending upon the added to the scan list.

number of channels programmed into the scan list and whether

or not Channel Guard is programmed. When scanning 16 ina@RIORITY 2 (P2)

tive channels, the priority channels are sampled 11 times/sec-

ond and the non-priority channels 3 times/second. The scdn With scan off, select the desired P2 channel.

rate will be faster when fewer channels are programmed intd Press and hold SCAN switch; then press the CHANNEL

scan memory. UP switch twice. The displayed channel will now become
the Priority 2 channel and the P2 indicator will light to in-
dicate that the channel is now in the scan list as priority 2.

3. Release the SCAN switch.

RECEIVER SCAN RATE

Scan operation will be determined by fbowing condi-
tions:

NOTE

A previous channel with priority will become a non-pfi-
ority scan channel when a new priority channel is gro-
grammed.

* PRIORITY 1, PRIORITY 2 AND NON-PRIORITY
PROGRAMMED

The Priority 1, Priority 2 and up to 14 remaining channels
will be scanned. Once a carrier is detected (and if programmed
the correct Channel Guard is decoded), the LCD display wil
indicate that channel. Sampling pf the Priority 1 and Priority .%RIORITY | (PI)
channels continues while receiving a message. Should a Prior-
ity 1 or 2 channel carrier (and correct Channel Guard) be d

tected while a non-priority channel is being received, th‘f’hree methods by PC programming trealio’s personality

applicable indicator, P1 or P2 lightand the channel is : :
switched to the Priority 1 or 2 channel regardless of what is blla\l_ormally P1is added using the front control panel (Method 1).

ing received on the non-priority channel. « Method 1: FRONT PROGRAMMABLE

She Priority 1 channel may be added to the scan list by one of

* NON-PRIORITY PROGRAMMED 1. With scan off, select the desired Pl channel.
2. Press and hold SCAN switch; then press the CHAN-
NEL UP switch three times. The displayed channel will

now become the Priority 1 channel and the P1 indicator

Up to 16 non-priority channels may be scanned. Once a
carrier is detected (or correct Channel Guard is decoded) the
digital display will indicate the channel. Scan will stop and re- will light to indicate that the channel is now in the scan
main on the channel until the carrigisappears; after a few list as priority 1.
seconds scanning resumes. The channels are scanned in de3. Release the SCAN switch.
scending order.

» Method 2: FIXED P1 OPTION

The P1 channel is PC programmed into the radio’s per-
sonality.

TO PROGRAM SCAN CHANNELS AND
SELECT PRIORITY

The selection of scan channels and priority is front panél Method 3: SELECTED CHANNEL OPTION
programmable using the SCAN switch in conjunction with the This option is PC programmed into the radio’'s person-
CHANNEL UP and DOWN switches. ality. Each time the scan function is turned on by push-
ing the SCAN switch, the PI channel becomes the
NON-PRIORITY (S) channel in the display (the SELECTED channel).
1. Confirm that the radio is turned on. If not press the
POWER switch.
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DELETE SCAN CHANNEL (S,P1,P2)

REVIEWING THE SCAN LIST
1.

2.

THE SELECTED CHANNEL

be PC programmed to either revert to the SELECTED channtle radio can be PC programmed (using the "scan transmit

or remain on the received channel. channel" option) to either stay on the receive channel or revert

Confirm that the radio is on. If not, press the power switch.

SCN Indicator

When the SCAN button is pushed, the radio will light the

If SCN indicator is lit, press and release SCAN switch t&CN indicator and begin scanning. The SCN indicator will

disable scan function.

flash when the microphone is placed off-hook to show the ra-

Select the desired channel to be removed from the scan lgib is no longer scanning (only if the radio is RGgpammed

using the CHANNEL UP or DOWN switches.

not to scan off-hook).
Press and hold SCAN switch; then press the CHANNEL

DOWN switch once. This removes the selected channdiRANSMITTING WHILE IN SCAN

from the scan list. All scan indicator (S,P1,P2 and SCN)
will be off.
Release SCAN switch.

Transmitter operation in scan is determined by the PC pro-
gramming of the radio’s personality. A flow chart is provided

Repeat preceding Steps 2 thru 5 for each channel to be ne-this section to summarizbe scan operation described be-

moved from the scan list.

Confirm that the radio is turned on. If not, press the
POWER switch.

If SCAN indicator is lit, press and release SC#Witch to
disable scan function.

Select each channel (one at a time) usindCHHANNEL

scan list. The scan indicators (S, P1, P2) will lightdach
channel programmed.

USING THE RADIO WITH SCAN

low.

Off-Hook Scan Not Enabled (default):

With off-hook scan not enabled (normal default condition),

all scanning will stop when the microphone is placédhobk.

The SCN indicator will flash to show all scanning has stopped.
If a signal isnot being received when the mic is placed off-

hook, the radio will transmit on the SELECTED channel. If a
UP or DOWN switch and confirm channels included on theignal is being received when the mic is placed off-hook, the
radio can be PC programmed (using the "scan transmit op-
tion") to either stay on the receive channel or revert to the SE-
LECTED channel. When the mic is placed back on-hook, the
radio will immediately start scanning, even if the received
channel was still active.

Off-Hook Scan Enabled:

The SELECTED channel is the channel in the display With off-hook scan enabled, moving the microphone off-
when scan is turned on by pushing the SCAN switch. Whentgok will not affect scan operation. The radio will continue
signal isnot being received, the radio reverts to this channedcanning. If a signal isot being received, the radio will trans-
for transmitting. When a signial being received, the radio can mit on the SELECTED channel. If a sigrglbeing received,

to the SELECTED channel when the mic PTT is keyed.

The SELECTED channel does not necessarily have to be a

channel in the scan list. The SELECTED channel will be temMONITOR SWITCH OPERATION IN SCAN

porarily entered into the scan list and scanned until the SE-

LECTED channel is changed.

DISPLAY

Channel Indicator

channel is received, the channel indicator will show the rement. The channel indicator display will show the new assign-
ment. After 2 seconds, if no activity appears on the new
SELECTED channel, scanning will resume. If the SELECTED

ceived channel.

The MON switch does not operate while scanning inactive
channels. When a channel be comes active, the MON switch

When scan is turned off by pushing the SCAN switch, th@perates only during the scan hang time after the channel activ-

radio will return to the SELECTED channel. ity disappears.

CHANNEL CHANGES IN SCAN

Pushing the channel switches (UP or DOWN) while scan is
turned on will change the SELECTED channel assignment. If a

While no signal is being received, the channel indicatosignal is being received and the channel switchepusked,
will always show the SELECTED channel. When an activeéhe radio will revert to the new SELECTED channedigts-

channel is changed to a channel not in the scan list, the n@v Scan For Channel Guard:
channel will be temporarily added to the scan list until the
SELECTED channel is changed again. YES: The radio will stop scanning only on an active
channel with the correct Channel Guard. If a scan chan-
nel has no Channel Guaptogrammed, the radio will

scan only on noise squelch operation for that channel.

Temporary Channel Deletions

The SCAN function must be turned off to make any per- C
manent changes (additions, deletions, re-priorizations) to the NO: The radio will ignore Channel Guard and scan gyly
scan list. While in scan, temporary channel deletions may be on noise squelch operation. M
made to the scan list. The original scan list will be back in
effect by either turning scan off (by pushing tSEAN 4. Scan Transmit Channel: B
switch) or by turning the radio power off and back on. O

SELECTED channel (default): The radio will always re-
When the radistops scanning on an active channel, the vert to the SELECTED channel when the mic PTT is
channel may be temporarily deleted by holding the SCAN keyed or when the mic is placed off-hook (if off-hook
switch and then pressing theH&NNEL DOWN switch. scan is disabled).
The radio will immediately resume scanning wisikipping

over the temporarily deleted channel. Receive channel: If a signal is being received, the radio

will remain on the channel when the mic PTT is keyed or
Temporary deletions cannot be made until the radio stops When the mic is placed off-hook (if off-hook scan is dis-

on an active channel. P1 and P2 channels cannot be tempo-abled). If a signal is not being received, the radio will
rarily deleted. transmit on the SELECTED channel.

5. Off-Hook Scan Enable:
PC PROGRAMMING SCAN

OPTIONS NO (default): The radio will stop scanning and flash the

SCN indicator when the mic is off-hook. See the"scan
transmit channel" description below to program where

1. Scan Hang Time: the radio will transmit.

A scan hang time is applied after the carrier on an active yvgs: The radio will continue scanning with the mic off-

channel disappears and after releasing the_ transmitter hook. See the "scan transmit ohal” description below
PTT. The hang time prevents momentary signal fades g program where the radio will transmit.

from resuming scatwhich would cause big gaps in the

receive audio) and allows time to respond to a receiveg Priority 1 Channel Programming:

call. The hang time also prevents the radio from immedi-

ately leaving the channel and resuming scan when theé The P1 channel may be added to the scan list by one of
PTT is released to allow time for a return call. The scan  {yree methods:

hang time is normally 2 seconds in length and PC pro-

grammable from 0.3 to 5 seconds in 0.1 second steps. If * Method 1 - Front programmable (default):

no other channel activity occurs during this time, scan- P1 is added to the scan list using the front Control
ning will then resume. The priority channels are still be- Panel.

ing sampled during the hang time. « Method 2 - Fixed P1 Option:

The P1 channel is PC programmed intortdio’s
personality.

» Method 3 - SELECTED channel option:
The P1 channel follows the BECTED channel.
Each time the scan function is turned on by pushing
the SCAN switch, the P1 channel becomes the
channel in the display. The P1 channel will then
follow any changes in the SELECTED channel as-
signment when the channel switches are pushed.

2. Hang After PTT Release:

YES (default): If off-hook scan is enabled, after thePTT
is released, the radio will stay on channel for the length
of the scan hang time (if no signal is received).

NO: If off-hook scan is enabled, when the PTT is re-
leased, the radio will not stay on channel but will imme-
diately resume scanning. The scan hang time will still be
applied after a received carrier disappears.
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DETAILED SCAN O PERATION least once every 0.12 to 1.28 seconds. If Channel Guard is pro-

grammed for a channel but no carrier is detected, the scan time
The scan operation is controlled by the Logic Board, anf]Or that channel is 15 milliseconds.
provides for scanning any or all of up to 16 channels. Th . ]
scanned channels may be located anywhere within the fr CANNING (Stopped On A Valid SCAN Channel):

guency band of the radio, and can include two priority chan-

SCAN GPERATION

hare chongt nels (P1 and P2). Once a carrier is detectet_de Channe! d|_splay will indicate
 Radin revers to new SELECTED channe Dhulremh that channel. If the channel is a Non-Priority channel, and there
assignmant ChBnge channels ) _ . . . . N
« X s vew SELECTED chane /e ‘ If desired, all 16 channels can be scanned with or wnhotﬁ:ﬁ n;) Fpnz(;rg;:r?;nigls};r;‘zrr]nsiﬁgrqIﬁgislsszglr:ﬁcel.clh;\?glry % ZQC_
* Scanningresumes gl 40 reiver oy Ohhock s Ofhackscan? * Chael Guarddbiec priority level. When SCAN is enabled, scanning of the selecte® 'Y <.\" P ’ Y S€
and scan hang fims expires oK ot ——  SCN indicalor fashes shows 2 : . N : ds if it has Channel Guard programmed and carrier is
OFF-huok? prog delaul)|  scanning has stopeed) chann_el_s starts immediately. Scan tlm_e is approximately 15 etected, and every second otherwise. If there is only a Priority
160 milliseconds per channel, depending upon whether Chal “(P1) cﬁannel then it is sampled ev.ery 2 5 seconds if it has
nel Guard has been programmed for a particular scan chanrngl: ' o ‘ o
© Aokl SCAN e 00 prss e | If a carrier is not detected, the scan time is 15 milliseconds. If L(T:T)?I!lgr\lljv?srg alr;ctlhcearrerlzrrésgle tgﬁ?cgzag?igxte rycﬁggnrg:glstehce-
, 208w e carrier is detected and Channel Guard is programmed for tlggmple rate wil vary y ’
nnimg 1ESUMes . . 1 . .
# Recaived ehannel tempararily deleted from [™ Ghannel from YES Recening channel, time is 75-175 mllllseadm, dependmg upon how
st s scan st i Receive [ — close the Channel Guard tone is to tlesired tone. Typical : - .
!:Zr';ig‘;n;IFsF:fa&\;streslmedbyiumlngmnn! . chapnel? — P value is less than 175 milliseconds. In_ c_)rder to show the various scan conditions, the following
Desirefa TX conditions are used:

SELECTED Channl Priority 1 (P1) and Priority 2 (P2)channels, if present, ar NOTE
() not part of the non-priority channel scan list (Sl, S2,.3and The following conditions are shown while listening tq a
' are treated separately. If there is no activity on any of the N e K-

4 ) on-Priority channel, "ts" is the "hole" or audio blan
scanned channels, then the scan sequence is as shown in ”\ﬂg time in the signal being heard while the radio
following examples.

checking the priority channels for activity.

Receiving
channai when
placed oii-haok?

Feceive Channg|

Scan T chirine|?
{PC programmed)

W SELECTED channal in display
# TX on SELECTED chantie!

)

SELEGTED Channel
(cekaull)

Example 1: (More than four Non-Priority channels,

c:la;:fz.:ch;ge;:mmmmm s Ratioremains o rceive chamne « Fafo st SELECTED chane i.e., six channels) CONDITION 1: P1 and P2 have Channel Guard programmed
Radio remains on receive Radia reverls to SELECTED ehanged .;‘;z:i::::'h:::; ¢ T on SELECTED ehannel P 1-P2-S6-S5-S4-S3-P1-P2-S2-S1-S6-S5-P1-P2-S4- .
channelto T¥ themelto TX # T4 on new SELECTED channel $3-S2-S1I-P1-P2-... a. No carriers detected on P1 or P2

P1-P1-P2-P1-P1-P2-P1-P1-P2...
tb (time between samples) =500 msec

Example 2: (Four or less Non-Priority channels, i.e.,

- three channels) ts (time of sample) =32 msec
change channels P1-P2-S3-S2-S1-P1-P2-S3-S2-S1-P1-P2-S3-S2-S1- _
PI-P2-S3-S2-S1-... b. Carrier on P1 detected/wrong Channel Guard
P1-P2-P2-P2-P2-P2-P1-P2-P2-P2-P2-P2-P1-P2-...
Seanba Channel changed: . ; tb=1 second
1= Iimem:::ﬂ):!glease! 'a::di:l:;g:stonewSELECTED:hanml Therefore’ the scan sequence |Is: Scan P1 and P2 if pro- ts= 32 msec for P2
(detat) {PC programmed) ssgnment grammed. Then scan up to four non-priority channels before
® T on new SELECTED crame scanning P1 and P2 again. If more than 4 non-priority channels 75-175 msec for P1

exist, then scan will wrap around, continuously scanning four
channels of the non-priority list between each P1, P2 scan se-
guence. If the number of non-priority channels is less than or

c. Carrier on P2 detected/wrong Channel Guard
P1-P2-P1-P1-P1-P1-P1-P1-P1-P1-P1-P2-P1-...
tb=500 milliseconds

PR equal to fourthen all non-priority channels will be scanned be- B -
* Seatmingrsttes s vorsciver when F]grrelaased " tween each P1, P2 scan. ts=32 ml”IS(.EC'OHdS for P1
.;:ﬁ;lgzand!:;:anhalgﬂmeerpdiru 75-175 milliseconds for P2
conlinue g be samyled at
ail sy As an added example, consider channels 1-8 to be the scanned , h h |
channels, with P1 being Channel 1 and P2 being Channel 8. d. Carrier on P1 and P2 detected/both wrong Channel Guard

P1-P1-P2-P1-P1-P2-P1-P1-P2-...
tb=2.5 seconds

P1-P2-56-S5-54-S3-P1-P2-S2-51-S6-S5-P1-P2-54-S3-... ts=75-175 msec
18 76 5 4183 2 7 613854 e. Carrier on P1 and right Channel Guard

The scanning order then would be:

Since it takes approximately 15 to 160 milliseconds to scan Stop scan, display P1
each channel, then each Priority channel is sampled every 0.09
to 0.96 seconds and the Non-Priority channels are sampled at
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f. Carrier on P2 and right Channel Guard

Display P2, scan P1
P1-P1-P1-P1-P1-P1-...

tb=500 msec

ts=32 msec

g. Carrier on P2 with right Channel Guard, carrier/wrong
Channel Guard on P1
P1-P1-P1-P1-P1-...
tb=2.5 seconds
ts=75-175 msec

CONDITION 2: Priority 1 has Channel Guard programmed,
Priority 2 does not.

b. Carrier on P2 detected/wrong Channel Guard

P1-P2-P1-P1-P1-P1-P1-P1-P1-P1-P1-P2-P1-...

tb=500 milliseconds
ts=32 msec for P1
75-175 msec for P2

c. Carrier on P2 detected/right Channel Guard
Stop on P2, scan PI
P1-P1-P1-P1-P1-P1-...
tb=500 msec
ts=32 msec

d. Carrier on P1 detected
Stop on P1, stop scan

CONDITION 4: P1 and P2 with no Channel Guard

a. No carriers detected on P1 or P2
P1-P1-P2-P1-P1-P2-P1-P1-P2-...
tb (time between samples) =500 msec
ts (time of sample) =32 msec

b. Carrier on P1 detected/wrong Channel Guard
P1-P2-P2-P2-P2-P2-P1-P2-P2-P2-P2-P2-P1-P2-...
tb=1 second
ts=32 mscec for P2
75-175 msec for PI
c. Carrier on P1 detected/right Channel Guard
Stop on P1, stop scan

d. Carrier on P2

a. No carriers detected on P1 or P2
P1-P1-P2-P1-P1-P2-P1-P1-P2-...
tb (time between samples) =500 msec
ts (time of sample) =32 msec

b. Carrier on P2
Display P2, scan P1
P1-P1-P1-P1-P1-P1-...
tb=500 msec
ts=32 msec

c. Carrieron P1
Stop on P1, stop scan

PUBLIC ADDRESS OPTION OPERATION

Stop on P2, scan P1

P1-P1-P1-P1-...
tb=500 seconds
ts=32 msec

e. Carrier on P2 and P1 with wrong Channel Guard on P1

Stop on P2, scan P1
P1-P1-P1-P1-P1-P1-...

tb=2.5 seconds

ts=75-175 msec

CONDITION 3: P2 has Channel Guard, P1 does not

a. No carriers detected on P1 or P2
P1-P1-P2-P1-P1-P2-P1-P1-P2-...
tb (time between samples) =500 msec
ts (time of sample) =32 msec

‘l-"'--'-lﬂl
| PUBLIC ADDRESS
ENABLE/DISABLE

PUBLIC ADDRESS OPTION If the Horn Alert option is present with the Type 99 option,
the radio can beep the vehicle horn when a Type 99 call is
If the Public Address Option is present, the radio may beeceived. This option permits alerting persons out of the ve-
used as public address amplifier. Press the PA button to emicle when a call is received. The Horn ON/OFF switch
able the option (Scan must be off). The LCD will showwhich is mounted on or near the radio, is used to turn off the
"OPT" in the upper center portion of the display. When thénorn beep relay.

mic is keyed, the radio no longer transmits, but allows the C
mic audio to feed the speaker. Adjust the VOLUME for deDETAILED TYPE 99 OPERATION AND o)
sired level. Press the PA button a second time to disable t

option. The OPT indicator will go out. Changing channels o?ﬂQOGRAMMING I\B/I

turning scan on will also trm the option off. The optional Type 99 Comil Panels provide individu

group, and super group call decode. The Motorola formatted

The Public Address microphone audio normally feeds an e I .
ternal speaker. An ON/OFF switch, which is mounted on 0I]'wo-tone sequential signalling schemes can also be decoded.

near the radio, allows selecting either the internal or external

speaker for the receiver audio. The ON/OFF switch turns three c!e?v?r/pen?ilg ttr?e?e rsoysetzfntzsé i?)lgse\;wgrgoszfegtz z(ijrd\;‘\;ﬁrennt?ﬁe
receiver audio on or off to the external speaker. $insch u prop '

still functions for the receiver audio with the PA option dis—Second tone s _decoded and_ r_ecognlz_ed as correct, an alert

abled. tone sounds during the remaining portion of the second tone.
The receiver audio path opens and remains open to receive
messages untithe decoder is reset. The OPT indicator will

TYPE 99 OPTION OPERATION also flash to show a call has been received.

The MVS radio can be PGqgrammed with up to three
separate tables of tones. Either the EGE Type 99 format or
the Motorola format can bessigned to each tone table. The
tone decoder can be enabled individually for each channel.
Once enabled, one of the three tone tables can be selected
for each channel. After choosing a tone table, the call for-
mats must be specified: Individual, Group, and S@reup
for the EGE format or Individual, Group, and Quick Call for
the Motorola format.

_ i)
ENABLES
| TYPE 85 DECODER

RESETS
TYPE 92 DECODER

The Group Call format allows communication with all
radios within a subgroup. THeuper Group Call (in EGE
tone systems) or Quick-Call (in Motorola tone systems) al-
lows communication between all radios in a system.

EGE TYPE 99 FORMAT

If the Type 99 Option is present, individual selective calling  Tone frequencies in the EGE tosiestem fall within the
is possible. Press the T99 button to enable the decoder Qgnge of 517.5 to 997.5 Hz.

tion. (Scan must be off). The LCD will sho®@PT" in the

upper center portion of the display. When a call is received NOTE
an alert tone will be heard and the OPT indicator will flash | A round-off error will occur when entering the tone f
continuously. After receiving the call, press the RESET but-| quencies. This error is less than 0.2% and will hot
ton to reset the decoder for the Next call. The OPT indicatof cause any decoding problems. For example, if |the
will stop flashing. standard tone frequency of 517.5 Hz is entered, thg a
tual decoder frequency will be 517.4 Hz. This new fre
To disable the decoder, press the T99 button while the OPT quency will appear on the screen in the tone tables.
indicator is on continuously. The OPT indicator will go out.
If a call was received and the OPT is flashing, the RESET
button must first be pushed before the T99 button will turn
off the decoder.




LBI-31932

In the EGE tone format, the first tone may be from tone
group A (for Individual oGroup calls) or from tone group C

Table 2 - TONE GROUPS

NOTE

Tone frequencies above 1000 Hz must be rounded dff to
the nearest Hz when programming the tone tables.|For
example, the standard tone frequency of 1153.4 Hz
be entered as 1153 Hz. Also, the program will cause a
round-off error 0f+0.2 Hz for frequencies below 10

Hz. These errors will not cause any decoding problenps.

EXAMPLE 2 - Code 265:

The digit "2" in Table 4 shows that both Tone A and Tone B
ust are both in Tone Group 2.

Tone number 6 is 788.5 Hz.
Tone number 5 is 746.8 Hz.

Table 4 - Motorola-Type Coder Numbers

(for Super Group_ galls). The second tone may be from tone 100's 188 1's
group B (for Individual calls) or from tongroup D (for DIGIT DIGIT DIGIT
Group and Super Group calls). The EGE tone format is illug- For 1st For 2nd
trated below. Tone Tone
0 A A
EGE FORMAT ) A A
: ; :
1 s o
g A
€ o VOSEC s e 200MS | 1OSEC.
1 20% + 25% + 300%, - 0% é g\ g
TONE A GAP TONE B Not Used
GROUP CALL FORMAT
P 10SEC. . »|e . 200M5  ufe 108EC .o
+ 20% T 25% + 300%, - D%
TONE A GAP TONE D

Table 3 - Tone Generator Frequencies

e J08EC b For 200 MS s [ e 1.08EC ... -

TONE
GROUP

TONE
DESIGNATOR

TONE
FREQUENCY

+ 300%, - 0%
TONE D

For example, assume the paging number to be 123. The

first digit of the paging number is a I. Look in Table 2, and
read down the column labeled00’s Digit" to a 1. Read

1>
O

horizontally across to the column labeled "10's Digit". The
tone group is B. The second digit of the paging number is ja
2. The tone number is B2. Look in Table 3 and down the co
umn labeled "Tone Designator” to find B2. Read horizon
tally across to the column labeled 'Tone Frequency”. Th
first tone frequency is 787.5 Hz.

11

JICUoOOCUToO00mITY | B>>>>>I>I>T>

T T T T T T T TTT

To determine the second tone frequency look in Table 2
and as before, find the first digit of the paging number 1.

The second tone group is A. The third digit of the paginﬁ
d

number is a 3 and the Tone Designator is A3. In Table 3 re
down the column labeled "Tone fignator" and find A3.
Read horizontally across the column labeled "Tone Fre

(OOO~OUIRLWNIFO | (OCO~NOUTRWNFO | OCO~NOUTRLIN-

999299202009

OIUKKOMONND | DUITKXONDD | Or~IUIKOC00000~IUID
RNROOIOOR~E0 | ©OFOR~00O0T | WNRWOROUION0
e A i e I i T i A A I T T i A e A
UIUIUIUITIUIUICIUION | UIUIUIUTITIUTIUIUIUNON | UT0TUTUTOTUTOTOTUTOn

NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN

guency". The second tone frequency is 802.5 Hz.

_ _ S Tone D is the diagonal tone used (in EGE teystems
For different paging numbers, locate the first digit in thepnly) when the first and second tone frequencies are the
"100's Digit" column and determine the tone frequencies agame. The standard frequency for Tone D is 742.5 Hz, but

described in the example. For a complete description of tonfay be programmed with any tone frequency.

applications see DAAFILE BULLETIN DF-5000-3A.

MOTOROLA FORMAT

Tone frequencies in th&lotorola tone systems fall
within the range of 288.5 to 1433.4.

In the Motorola tone format, the first tone may be one o ) —
three tones: A for Individual Call, B for Quick Call, and C for First Digit Group from Group from
Group Call. The second or final tone is B in all cases. of Which Tone A | Which Tone B
Code is Selected is Selected
NOTE
1 1 1
The MVS radio is able to recognize the A, B, and C 2 2 2
tones. Individual, Group, and Quick Call formats may|be Z i i
used simultaneously. 5 5 5
6 2 1
The Motorola tone format is illustrated below. ; g Z
INDIVIDUAL CALL FORMAT 9 2 4
< t0sec min, s | gl NONE o | g $8E, MM 2 g %
TONE A GAP TONEB

GROUP CALL FORMAT
o NONE

GROUP CALL (Quick-Call Format)

«--.1.0 sec. min...> e AE, MO

TONE C GAP TONE B

In Group Call application, the Tone Group is determined by
Table 6, while the frequency is determined by Table 5. Refer to
the following examples.

QUICK CALL FORMAT
. 8 sec

TONE B NOTE
Group Call code numbers range from 00 to 99. How-
ever, there are several Group Calls with the same Tope B
frequency. This limits the total number of Group Callg to
40.

INDI VIDUAL CALL

Tables 4 and 5 may also be used to determine the tone fre-
guencies. EXAMPLE 1 - Group Call Code 07 igo code 27 and 37):

The first digit of the code determines the tone groups used The digit "0" in Table 6 shows that Tone B is in Tone
in the code (See Table 4). Then Table 5 is used to determine fagoup 2 along with 20 to 29 and 30 to 39. Tone number 7 in
actual tone frequencies. Tone Group 2 is 832.5 Hz (See Table 5).

For a code of 124, the tone groups used are shown in TatiKAMPLE 2 - Group Call Code 98 kgo code 48 and 88):
4. 4. (Tone A and Tone B are both located in Tone Group 1, and

Tone B is tone number 4. Refer to the following examples for The digit "9" in Table shows that Tone B is in Tone Group
additional information. 4 along with 40 to 49 and 80 to 89. Tone number 8 in Tone

Group 4 is 496.8 Hz.
EXAMPLE 1 - Code 098:

The digit "0" in Table 4 (First Digit o€ode) shows that
Tone Ais in Tone Group 4, and Tone B is in Tone Group 2 (See
Table 5).

Tone number 9 in Tone Group 4 is 524.6 Hz.
Tone number 8 in Tone Group 2 is 879.0 Hz.
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Table 5 - Motorola Tone Frequencies And Groups

Tone

p
©

Tone
Group 1

Tone
Group 2

Tone
Group 3

Tone
Group 4

Tone Tone
Group 5

Group 6

MECHANICAL PARTS BREAKDOWN

QOWOO~NOUIRAWNE

349.0 Hz
368.5 Hz
389.0 Hz
410.8 Hz
433.7 Hz
457.9 Hz
483.5 Hz
510.5 Hz
539.0 Hz
330.5 Hz

600.9 Hz
634.5 Hz
669.9 Hz
707.3 Hz
746.8 Hz
788.5 Hz
832.5Hz
879.0 Hz
928.1 Hz
569.1 Hz

288.5 Hz
296.5 Hz
304.7 Hz
313.0 Hz
953.7 Hz
979.9 Hz
1006.9 Hz
1034.7 Hz
1063.2 Hz
1092.4 Hz

339.6 Hz
358.6 Hz
378.6 Hz
399.8 Hz
422.1 Hz
445.7 Hz
470.5 Hz
496.8 Hz
524.6 Hz
321.7 Hz

584.8 Hz
617.4 Hz
651.9 Hz
688.3 Hz
726.8 Hz
767.4 Hz
810.2 Hz
855.5 Hz
903.2 Hz
553.9 Hz

1153.4 Hz
1185.2 Hz
1217.8 Hz
1251.4 Hz
1285.8 Hz
1321.2 Hz
1357.6 Hz
1395.0 Hz
1433.4 Hz
1122.5 Hz

PARTS LIST

NMVS MECBANTCAL PARTS

ISSUE

SYMBOL GE PART ND. DESCRIPTION
1 18A705216G1 Tap Lover.,
2 19a702341p508 Serew: M3.5 - 0.6 x 8. (Quantity 27}.
3 13A704BB4R4 RF Cable Assembly. [W8).
3 19A70438483 RF Cable Assembly. (W7).
5 PA Board (A4},
6 18a70003386 Lockwasher: M3.5. (Quantity 2).
) 12A70131.295 Flatwasher: M3.5. (Quantiey 2).
] YIATDZIBIPS2D Serew: M3.5 — 0.6 x 20. (Quantity 2).
El 194705301P1 RF Cable Assembly. (Wl).
10 Power Cable (W90l}. (Part of System Board A5}
1 1947023629908 Screws #3,5 - B.6 ~ &, (Quantity 2.
1z 13070512601 Fead-through Capacltar Asgembly (2903).
13 19090184161 Casting.
14 RF Board (A2).
15 hegle Board (A1),
16 194705381P13008 | Screw, thread forming: #6(.138) x L/2.
(Quantity 4).
17 System Board (AS5).
13 19870523501 Cable Assembly {W3).
19 198801359P3 Connector (P702).
20 19085144281 tover. (Quaatity 4.
21 19a705421P1 Dust Pad.
22 19085157361 Bottom Cover,
23 1927054060408 sgrew: M4 ~ 0.7 x 8. (Quantlty 2).
24 198701B63P17 fable Clanp.
25 19BBO1398P4 Microphone.,
26 198801450 Control Panel (A8},
27 190901890P1 Front Cap,
28 19A702364P316 Screw: M3 - 0.5 x 16. (Quantity 3},
29 15470516501 Loudspeaker (B901}.
30 198801439p1 LCp Assembly (a7).
3 190501889G1 Shield can,
32 19A705234P1 Cable Assembly [W5}.
13 194705234P1 Cable Assembly (W4),
a 19R70542182 Foam Pad. {Quantity 2),
35 13470524412 lip, Epring Tension. {Quantity 2).
36 192702364P408 Screw: M3.5 — 0.6 x 3,
37 Control Board (A6},
a8 Audio Board (A1),
39 19470528251 ¢lip,
51 19B801467p1 Cable Assembly (W§).

*COMPONENTS ADDED, DELETED OR CHANGED 8Y PRODUCTION CHANGES

Table 6 - Motorola Group Call Tone Groups (TG)

GROUP CALL
CODE NUMBER

TONE GROUP
(TONE B)

00-09

TG2

VN

SCaN

:

10-19

TG1

20-29

TG2

30-39

TG2

40-49

TG4

50-59

TG5

60-69

TG1

70-79

TG5

80-89

TG4

90-99

TG4

PARTS LIST

SYMBOL | GE PART NO.

DESCRIPTION

48

43

194705406 P408
19CH51536GL
197706152P9
N130PL624B6
N130P1610RG

5490407P%

19880135802
LRI6PS

TL02673P2

13A149451P2

NOTE; THE POLLOWING [TEMS &RE DART OF HARDWARE
KIT 194138051611

Screw: M4 — 0.7 x 8. (Quankity 4).

dounting Bracker,

Cable Tie. (Quanktity L.

Screw: 10 x 1 1/2. {Quancity &).

Sccew: $10 x 5/8. (Quantity 6.

Rubher Grommet. {Quantity 11,

NOTE: THE FOLLOWING [TEHG ARE SUPPLIED WITH THE
BATTERY CAHLE,
Battery Cahle,

Puse: 2 amp, Sim ko BUSSMan AGCZ. (Duankity 1).

Terminal: sim to Amp 34112, {Quantley 2).
Terminal: sim to Awp 34126, {Quantity 2).

Fuse holder: sim to Bussman NHB. (Quantity 2).

Puse: 15 amp, sim to Bussmam AGCLS. (Quantity 1).

NGTE: GRIENTATION OF
COVERS OVER
CUNMECTOR PTO2 .

LBI-31932
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LBI-31932 INTERCONNECTION DIAGRAM

. — — |
I T Levol
Ji POWER CABLE RADIO AsH ]| |INTERNAL SPERKER dic
Tl 7 2291 s0-R 190901916 | I | & CHHM CONNECTOR FRONT CAP ASM
2¢ 16-0 A A§ U725 150901913
Y
3£ ) LRL 12 as Usos As Jaot| z 1 1234685678910 s b =
— T4 ALT SPRR CONN |44 S I 0 N N N N J727 P77 | P740 4780 A7
C o | | [ I | || I | || l | l cLe 3> 1 | > {1 £ CLB LCD ASM
) . I &= R N R o 2 158601459
AS Jgﬂg g el azT As Ag a T LI I T zi= A- ra | 2% A=
5 J%05- 2 = J%gz Peoz | P30T JPOt = e e Gl2EEE sPAaRE—1b> 1 |5 ¢| 3 d—spare
14— A- w {g SPKA HI 21 S | 1€ EFKR HI s - DRTA > 6 > <| & &—0aTa
24 BossPRR L ] - A- e |2 | 2¢—* = o5 & SPARE —T> 5 ¢| s d—seare
| 3£~ SPRR HI i ® SPARE >3 |> {| 3 SPARE o oz e J .Sy I ¢| & e— sy
o 4¢1— HIC HI z ATTENUATED RX AUDIO >4 | > | 4€ ATTENUATED RX AUDTO W@ POVER SU 7 ¢| 7 d—rower sv
o ] A - SW A+ >5 | - <| s5¢ SY A+ w : SPARE—T> 8 [ > | 8 € SPARE
U | é&— BE STAR SW A+ >6 | > {| s S¥ A+ 83 SV RE—1D $ (| s d—sv ac
2| &P AS HIC HI >7 |5 | 7ed—mnic m BLEN —> 10 10 ¢—oLEN
S| 8< Ce OISASLE SYSTEM BOARD S¥ SPKR HI >e |> ¢| sét—sv sPrR HI _
z | 26T S¥ SPKR HI 160501891 POWER SW > 13[> <| s<t—roven sv ag '
2 | 10&p— AUDID HUTE FUB AOD MUTE 314> 10 £1—FUB ADD MUTE  ~HNTROL BOARD a- 31 > = < 1+ &4—a-
| g 11&]— ¥OL~5a RI RX AUDIO 313> <| 11 &4—nx aunio 190301875 MONITOR —> 2 | <| 2 MONITOR
12{“@ AUDIO HUTE > 16| > {|ia¢ RUBID MUTE - . HODE#QPT >3 |> L 3£ MODBE/GRT
1341— RELAY MIC LD 17| > <|13 #IC LO z ¥ bt voL up “ > | &+ € voL up
CG DISABLE 218 {14 G5 DISABLE 2 A +5Y > s |> <| s¢ -5V
- BT 319> < 1se—pTT T N ¥OL TOWN > ¢ | > < 6, vaL OwN
o GE STAR >z2a| > <[ 14 € BE STAR a Y-8zt o OPTION > 7 {| 7€ OPTION
e T 248 - CH UP/AOOD g |> <l 8¢ CH UR/ADD
I 4+ >0 D E‘.‘Z,.Ex.'ﬂ%'.ﬁ scan > 8 > | o 61— scan
TTT‘TTT TTTTTTTTT CH DWN/DEL— 10> 0 <—CH DWN/DEL
s
KKK LTI 5 = 28 AB
TN E % [as usaa AR 5 o -5 CONTROL PNL
A A A AN aé P701 e @ 19B801 450
Z503 | - - -
1000 rF =och |
I - — - — — —
NN W WY = P105 Al Jrod
|123&56n&d903 B3 as5678*
YYYNYYY Pz FILE ¢t e I I I Al a3
paras TR T e g[S - T
v ot Jm o= 10 RF £ £ > |> 10¥ RF | 2 RF BOARD - w -
ceepgTe — P S 3| 190901835 &“ES:E&';&S a-—2 ! e
|l : Az Al rrE L8 gIF CAs—1> 2 2)t+—rcas
| N ¢l 190902243 13962 evae J702 B OES3N g ToTEEFOTE ~BTEEFITE
. = o w g . = I 1ep902123 P # S8 |2 P VOICE WUTE — 3 3> —VOICE WUTE
S Fa ouT < R WO 7 | PR OUT L <1 7 | A= o & &3 SPARE —> & 4)—— SPARE
_L_‘< LS >—_L RELAY <z [<£ > | @ RELRY P Sl= MIC Lo —> 5 Sy—+—HIC LO A3
= Ji52 f152 P102 | yip2 L +8Y 4 € > | 3> By o = & RX AUSIO0 — & é>——Rx aunIn AUDIO BOARD
v voL-5@ HI {a | € > |+ YOL-80 HI “ B a VOL-8G HI —P 7 79——voL-8@ HI 190501870
|_:<< ;‘\: “: BAND SWITCH {5 | ¢ 5 | s>o—nanp swrTcH Iz HI—> & e —uic i
A= 31| > I ¢ |5 :w as SY Ar ¢ | € 2 | 62 Se A+ $16 TONES — % #>—1—S16 TONES
| as — 1 >a2f > |_ pPTT —1<7 | < > | 2 oRTT Al BFTT —> 10 | 10>——BFTT
S¥ A+ 33| = _Tx #o0 {8 > | &> TX HMOD LOBIC BOARD TX MOB — 1 | 11>1—1Tx Moo
SN A+ Saf D> a5 5 ENRBLE <9 | £ 2| @ S ENABLE 190901890 TONE DATA — 12 | 12)—1— TONE DATA
RELAY — >3] > ~ § DATA/VOICE HUTE <10 £ > |10} 5 DATA/VOICE MOTE X TTE— 13 | 133—Fx FUTE
¥OL-S0 HI —%6 >_ < g CLK/HIC MUTE {'.I 11} S CLE/JHMIC MUTE HIiC MOUTE— (4 14>__m
a- —1—37| > < Tied—sv as LOCK DET (12| € > |12 LOCK DET FAST S5@—7» |5 | 1S)—T—FAST s@
A4 —— DY e Ax Tn—288l, SW A+ FILTERED — 16 | 16——8&¥ A+ FILTERED
| PR BOARD n v ¢ s VOL_5G H1 =< ‘r‘;oo - LP FILT BYPASS 3 57 | 17> LP FILT BYPASS
:;g:g:i?g 2 ¢ loe a . U1os E CHANNEL CHANGE PULSE —2 18 [ 18D CHANNEL CHANGE PULSE
- “ < = RX
190651822 < — z| = _=<_< ﬁ'
12¢a51886 2o J101 =
a 7 _
o
L

£101 — — - — - - -
— - - - - Wi
Fi

THC CONM
{ANTENN®}

(19D901983, Sh. 1, Rev. 7)
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INTERCONNECTION DIAGRAM

[oPTION MC1M
JDESK MICROPHONE
19CBS51084P10

[P

~ _BK
4 L
55 BL

[:] 1
&7 R ~
bl
= PTT~ MONITOR
1| Bz o—
10> - -

LBI-31932

OwWZ00O

5‘19 20-R . IGNITION
“SWHITCH YOLTAGE

MVYS RADIO
(AND TMX-B823)
I BTT STANDARD MICROPHONE
A6 | —> |— 198801398P4
CGNTRGL B0aRD 4 <
190901875
J725
- >1 1>
5¥ Ar —— 2 I
SPKR HY —1—3 = 2“
MIC HI >4 | 4>
e Lo 25 | 82 Ef CE DISAHLE HAGNETIC
AN\ TG DISABLE{HOOKSWITCH! 36 | &> R REED SYITCH OREN
A auple MUTE{SERIAL RGS5TI —>7 - KHHILE IN MABNETIC
BUF KEYPAD SERIAL 38 I > \ HANGER {UN HOOK)
BUF DISPLAY SERIAL —>9 |
PTT ——>0|10)> - - -
|
OPTION PD1A
ALT NDISE FILTER
POWER CABLE PL19R14853%G1
¥ea1 H 198801356P2
ve zo-R 11> 20-A
160 1 Py 1 6-0 @
a 16-8K |1 <[5 a 156-8K
{+1RADIG
| —
00O
w ¥ 1
w o DPTION CC3N
o OPTIDN CARELE
@ J¥03A P1 19CBS1S8SFI i N
z a-—1 | © > 1 e
E‘ A-/SPKR LO —T—> 2 ;—) 2z |#=/SPKR LD
z SPRR M1 33 | 3> > 3 [5PKR H1
st HiC HWI 34 | a» > 4 |wlc HI
59 B+ 55 55 > 5 |sW A+
A GE STAR(SEAIAL R@ST) 36 &> 3> ¢ |BE STAR(SERIAL RA@ST) A\
PTT 37 7> > 7 |PTT TO ALL
/A CG DISABLE{HODKSWITCH) >8 8> > 8 |[CE DISABLE(HOOKSWITCHI A gl;;l;g:gt,
S¥ SPER HI 39 | 9> 3> 9 |5¥W SPKR MI
AUDTId MUTE 310|103 > 10 |AUDTIO MUTE
vYOL-58 HI 31|11y > 11 |voL-Sa Hi
b= ] >1z|12) > 12 |KIC LO
RELAY > 13| 13> > 13 [RELAY
—1 > t% |SPARE
A3 <
SYSTEM BOaRD
130901891

>{+1BATTERY

(-18ATT

A 14-BK

> (- 1BATTERY

NOTES)

A\ USE PART DF POWER CABLE
T9BR013SAP2.

A\ PIN HAMES IN () FOR THXBB25.

(19D901983, Sh. 2, Rev. 3)
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LBI-31932

EXTERNAL SPEAKER
OPTION LSIE
19C850550

TO OPTIGN CAABLE {Pz-z} ]’"‘l |
19C8S1SBSPS P2-93 —

B A A

EXTERNAL ALARM (HORN) RELAY
OPTION SUIC 194705499P1

EXTERMAL ALARM ON/OFF SWITCH
OPTIDN SUIF 12CB31385P7

+BATTERY

o—— 19—

TO OPTION CABLE _
19C8515685P3 j> Pe-13

A A

INTERCONNECTION DIAGRAM

TQ
OPTION CRBLE <
19CH313B3P3

| A

PUBLIC ADDRESS RELAY
OPTION SU1G
19C851585P6

(SUPPLIED WITH CONTROL PANEL OPTIONS CP10 AND

"UNIVERSAL TONE CABLE
OFTION CC3P
15C851585P5S

P2
Y BX »
-1 = > ¢ |a-
n-/SPKR LA| 2 ‘/:K——) 2 |a-sspxr Lo
SPKR HI| 3 > < - > 3 |SPKR HI
MIC HI| &4 > S > 4 [MIC HI
sW B+| 5 > 5 > 5 |SW A+
/M GE STAR(SERIAL RGSTI| ¢ = . % & |GE staRt3ERIAL RA5T: A
FTT| 7 > H‘;BK > 7 |pTT
M\ TG DISABLE(HOOKSWITCHI| 8 3> 8 |CG DISABLE(HODOKSWITCH) A\
Sw SPRA HI| & > - R/SR 15 5 [sw sPrm I
AunIO MUTE| 10 * G/BK |y 4o [AUoIo #UTE
voL-sa HI| (1 > 878K 15 11 |voL-sa HI
Mic to| 12 > < Z;js“ > 12 |MIC LO
RELAY| 13 - > 13 |RELRY
SPARE| 14 —1» 14 |SPARE
P3
g ) A SW SPKR HI{(FROM DECODER)
L 5> 8 |SPKR WI{TO DECODERI
LZA:LS BN T
& > 0 |sw a+
- > F |A-
F HMOST EARPIECE AUDID
_ BL > W |PTT
:K > J [mIC HI
N b -
CPI1F) = A
OPTIONAL |
EXTERNAL
SPEAKER
NOTES:

A
pz-3 >—14
pz-s >—2 18N o J;)
TO OPTION CABLE | P2-13D 5
19C851585P3
& A & PR-5 % TAMN |
Pa-z S0k
N_BL

ON EXT
GOFF Rx AUI0

1 P
dljammmi(

(19D901983, Sh. 3, Rev. 3)
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UNPLUG INTERMAL SPEAKER FROM AS J%04 ON SYSTEM

BOARD

190%01891. FOR REMOTE MOUNT APPLICATION.UNPLUG SPERKER
190901875,

FRDM A& J80O1

ON CONTROL BORRD

433 TO PALLOW SWITCHING OF THE INTERNAL SPEAKER,CUT PC RUN

BETWEEN HOLES & RNWD 7 ON AS SYSTEM BOARD 1%0901%1&.
MOUNT APPLICATION,CUT RUN BETWEEN HOLES 7 AND 8 ON AIO0 FRONT
CAP INTERFACE BORRD 15%0702023.

ZC; FOR REMOTE MOUNT APPLICATION,.COKNNECT TQ THE SAHE PINS OF AtO

J1102 OPTION CONNECTOR.

S\ WHEN USING THE UNIVERSAL TONE CABLE,CONNECT TO P2 OF THE
19CAS1585P3.,

UNIVERSAL TONE CABLE GPTION
N NOT AVAILABLE FOR THXBB25.
/B PIN NAMES IN () FOR THX8825.

FOR REMOTE



POWER CABLE

Po02
bH

INTERCONNECTION DIAGRAM

-’

Ta

o

RN

LM s LR W N -

— LU=

1
1 — AT W01
2
3% =
|
l A 000
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190901891 @
z
(=]
-
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3 o
[+
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1 €1 A- a-T22
2éta- SPARE 17 3
ey S
4 &1HIC HI 5W A+ PS5
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7FIT @y sPaRE e
841 voL-50 HIA PONEA SWH3 13
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10 €1-80018 MUTE RX AUDIOH> 1S
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=
O
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LOGIC BOARD
' 190901690(MVS)
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SW A+ FELTERED-
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| BISPLAY SERIAL—]
| /B (SERIAL RUSTIAUDIO RUTE
o]
MIC LD
|

MIC COMNECTOR

O W W = 2 & B =

NEW PIN NAMES FOR REMOTE MOUNT.

S8\ PIN NAMES IN () FOR TMX-882S.

- - - - - - — —
REMOTE RAODIO ﬂSH-l IREMDTE FRONT CAP ASM.
ne A10
RADIO INTERFACE BOD. FRONT CAP INTERFACE EO.
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AL
CONTROL BOARD
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< 5 190502233 THX)
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b BUF ¥OL-S0 HI1+—>16 fi fi 16 €1-8UF VOL-SO HI a-1—< 2 26T n-
- 3 BUF vOL-SQ LD S T4 S€1-BUF VOL-S4 LO aur MTENg:ﬁgg-—( 3 ae-gzgngnﬂumm
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I>—15W a+ FILTERED KEYPAD SERIAL-T—D § x F x - = SPER HIT—»
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7>—t AUDTD WUTE{SERTAL REST! /A T I - A\ (SERIAL RGSTIAUDIG AUTE +—>
) S ST alw [BH T @ KEYPRD SERIAL—A—>
—1 T RS sl 58S DISPLAY SERIAL 4—>
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