VR-CM50 CRT CONSOLE MULTI-NET"
SYSTEM PLANNER

Second Printing
February 1996
Supersedes 004-3039-273 May 1995






VR-CM 50 CRT CONSOLE MULTI-NETY
SYSTEM PLANNER

Copyright© 1998 by Transcrypt International, Inc.
Transcrypt International, Inc. designs and manufactures two-way radio equipment to serve awide variety of communications

needs. Transcrypt International Inc. produces EFJohnson® brand equipment for the mobile telephone and land mobile radio
services which include business, industrial, government, public safety, and personal users.

“; EFjohnson

LAND MOBILE PRODUCT WARRANTY

The manufacturer’s warranty statement for this product is available from your product supplier or from the Transcrypt Interna-
tional, Inc., 299 Johnson Avenue, Box 1249, Waseca, MN 56093-0514. Phone (507) 835-6222.

WARNING

DO NOT allow the antennato touch or come in very close proximity with the eyes, face, or any exposed body parts while the
radio is transmitting.

DO NOT operate the transmitter of a mobile radio when a person outside the vehicle is within one (1) meter of the antenna.

DO NOT operate the transmitter of a stationary radio (base station, repeater or marine radio) when a person is within one (1)
meter of the antenna.

DO NOT operate the radio in explosive or flammable atmospheres. The transmitted radio energy could trigger blasting caps
or cause an explosion.

DO NOT operate the radio without the proper antennainstalled.

DO NOT allow children to operate or play with this equipment.

NOTE: The above warning list is not intended to include all hazards that may be encountered when using thisradio.

This device complies with Part 15 of the FCC rules. Operation is subject to the condition that this device does not cause harm-
ful interference. In addition, changes or modification to this equipment not expressly approved by Transcrypt International,
Inc. could void the user’s authority to operate this equipment (FCC rules, 47CFR Part 15.19).

SAFETY INFORMATION

Proper operation of this radio will result in user exposure bel ow the Occupational Safety and Health Act and Federal Commu-
nication Commission limits.

Theinformation in this document is subject to change without notice.
Transcrypt International Inc. will not be liable for any misunderstanding due to misinformation or errorsfound in this document.
LTR, Multi-Net, Viking Head/EFJohnson Logo, Call Guard and SUMMIT are registered trademarks of Transcrypt Internation-

al, Inc. All other company and/or product names used in this manual are trademarks and/or registered trademarks of their re-
spective manufacturer.






INTRODUCTION

The E.F. Johnson VRCM-50 Distributed Microprocessor Console System represents the state of the art in
modern control center technology. True digital audio, full on-line programming, advanced diagnostics and the
widest range of features available today make the E.F. Johnson VRCM-50 the system of choice for the most
advanced applications. Our completely modular approach to both hardware and software makes the system
affordable for even the most modest systems.

This System Planner describes the VRCM-50 and its features to help you design a console system. It
assumes that you are familiar with the technology and conventions used in industry-standard land mobile radio
systems and that you have defined the basic system requirements such as the number of radio channels and con-
sole positions needed.

HOW THISPLANNER ISORGANIZED
The Planner is organized into four sections.

Section 1 includes an overview of the VRCM-50 and outlines a procedure to determine your console equi-
page requirements. A series of detailed questionnaires and data sheetsis provided to help you take an inventory of
your system reguirements.

Section 2 lists the common Central Processor Package equipment and options. Central Processors are offered
in anumber of sizesto meet varying requirements. Most VRCM-50 Central Processors can be field upgraded to
accommodate system expansion.

Section 3 covers CRT consoles using Mouse/Trackball and Touchscreen control. CRT consoles are more cost
effective for larger systems and are preferred where workstation space is at apremium. Most CRT systems use
multiple pages or windows to access various control functions such as paging or auxiliary switch controls. The
VRCM-50 allows screens to be easily customized to meet individual operator preferences and can be changed on-
line with the console in full operation. Samples of CRT modules and screens have been captured for illustration.

Section 4 listsinstallation and maintenance options such as cables, accessories and spares. The optionsin this
section apply to both Module and CRT-based console systems.

HOW TO USE THISPLANNER

In planning a system, it is generally advisable to first size the Central Processor Package and choose the
appropriate system-wide options. Then determine the options needed for each radio channel in the system. Once
the Central Processor is defined, choose the type of consoles desired and pick the options for each console. It
should be noted that Module and CRT based consoles can be intermixed in systems. Lastly, select the installation
and maintenance options needed for your operation.

WHERE TO FIND HELP
E.F. Johnson's Application Engineers will gladly assist you in planning your console system. Once you have
formulated your requirements, we suggest that you allow usto review your design with you to be sure there are no

accidental oversights and to suggest alternate solutions that may optimize the system and reduce costs.

If your system has special requirementsthat are not addressed in this Planner, please contact the E. F. Johnson
Marketing Department.
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SECTION 1 PLANNING THE SYSTEM
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Figure 1-1 CENTRAL PROCESSOR PACKAGE

1.1 SYSTEM OVERVIEW

The VR-CM50 System uses a Central Processor
Package (CPP) (see Figure 1-1), which provides the
distributed microprocessor framework for the system
and controls all data and audio processing. The CPP
contains common channel interface and control elec-
tronics shared by all the Console Positions in the sys-
tem. Common audio is processed in digital rather than
analog form to provide the highest speech quality with

freedom from noise and RF interference.

1.1.1 CIRCUIT TECHNOLOGY

All circuit boards in the system have no more
than two circuit layers and use through-hole technol -
ogy. Thisallowsfield repairs to be made without spe-
cialized service equipment. Readily available, off-the-
shelf components are used throughout the system
wherever practical. A completelistingisincludedin
the VR-CM50 Console Service Manual to facilitate
local parts sourcing. Circuit boards, modules and

power supplies may be removed and replaced with
power on and the system in full operation.

1-1
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PLANNING THE SYSTEM

1.1.2 CONSOLE POSITIONS

The Console Positions consist of switches, dis-
play indicators, speakers, and a microphone and/or
headset interface. Microprocessorsin each Console
encode and decode the control and display informa-
tion to and from the Central Processor Package (CPP).
Console Positions may use conventional switch/indi-
cator controls/displays or may be graphic based.
Graphic-Based consol e positions use a color CRT
video display and can be controlled by using a mouse,
trackball or infrared Touchscreen.

1.1.3 CONSOLE POSITION LINKS

A single 6-pair telephone cable is the only link
required between a Consol e Position and the CPP, for
most systems. Three pairs are 600 ohm balanced
audio lines for Selected Receive, Unselected Receive
and Transmit Audio. The fourth pair is an RS-485
digital link operating at 38.4k baud. The two remain-
ing pairs are used for dedicated monitor speakersor as
spares, if needed. Individual consoles may be located
up to 4000 feet from the CPP using this hardware link.
Console Positions may also be remoted to an unlim-
ited distance using the Remote Interface Adapter and
modem. All Console Positions provide full parallel
cross-indication, regardless of their distance from the
CPP.

1.1.4 RELIABILITY

Multiple redundant microprocessors and cir-
cuitry assure the highest overall system reliability. The
system continuously runs data and audio diagnostic
routines to isolate potential problems before they cre-
ate acritical situation. Distributed microprocessors
perform all System Diagnostics, Self- Healing Proce-
dures and Report Error conditions to the System
Printer and Maintenance Memory Storage Buffer.
These capabilities often restore near normal system
performance should problems occur. All systems
include a minimum one hour Uninterruptable Power
Supply (UPS) to provide full system operation during
short term power outages and maximum protection
from line surges. The CPP and each console have
individual UPS systems to eliminate the possibility of
asingle point failure.
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1.1.5 FLEXIBILITY

The VR-CM50 System provides the highest
degree of flexibility in providing options that will
meet a customer’s specific requirements. Most VR-
CM50 options are implemented in software rather
than hardware. Thisallows for acustom designed
system and makes future field changes easy to accom-
plish. Thisdesign philosophy also allows the local
service provider to easily maintain afull service
spares inventory.

1.1.6 CHANNEL CAPABILITY

The VR-CM50 System can handle up to 118
audio channels divided between Radio Circuits and
Console Positions. For example, an 18-position con-
sole system can support up to 100 Radio Channels
plus additional Auxiliary Switch and CAD based
functions. Even larger systems can be implemented
using multiple VR-CM50 CPPs interconnected with
Systems Arbiter cards.

1.1.7 DESIGN CONCEPT

Audio signals are processed in the VR-CM50
system using Time Division Multiplexing (TDM).
With this technique, an instantaneous sample or "snap-
shot" of each audio path in the CPP istaken every 125
microseconds. The "snapshot” is converted into an 8-
bit computer digital "word" at that instant. The digital
word is then placed onto the TDM digital data bus
structure.

The data bus structure concept can be envisioned
as atrain towing hopper cars, (see Figure 1-2), with
each hopper car representing atime dot on the data
bus. The data bus structure capacity is 128 time dots
for signal processing, 10 are for switch/indicator sta-
tus and diagnostic routines, the remaining 118 are
audio channels.

Once digitized audio is placed on the TDM bus,
it isrouted to any card or group of cardsin the CPP
where it can be converted back into analog form if
required. Digital audio isimmune to interference
from outside sources (i.e. Radio Frequency (RF), Tele-
phone PABX's or Electric Motors). Digital audio lev-
elsremain constant regardless of changes in channel
loading caused by routine operations (i.e. simulcasting
or multi-party channel patches).
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1.1.8 DATA BUS RELIABILITY

Two fully redundant data bus structures are used
in each VR-CM50 system. Failure of data communi-
cations on any one of the primary data bus data lines
causes automatic switch over to the second data bus
system. Because the time slot assignments are under
processor control, these assignments can be rerouted
to aproperly functioning bus without operator-inter-
vention (see Figure 1-2).

1.2 PLANNING THE SYSTEM

This section isdesigned to help you determine the
eguipage requirements for your system. The follow-
ing sections are organized as a series of questions that
will address your needs and give insight into your
requirements. Proceed through each section in the
given order as listed.

1-3

1.2.1 STEPS IN PLANNING THE SYSTEM

1. Sizethe Central Package.

2. Caculate the Card Count.

Choose System-Wide Options.

Choose Transmit/Receive Channel Options.

Choose Channel Control Options.

6. Choose CRT Console Options.

7. Choose Installation and Maintenance Options.

1.2.2 CENTRAL PACKAGE CONSIDERATIONS
Size the Central Package by filling out sheets

shown in pages 1-5 and 6. Central Packages are avail-

ablein avariety of standard sizesranging from 14
card to 120 card capability. For systems of 30 cards
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and larger, Central Package cabinets are offered in 60
inches high Standard profile, and 88 inches high High
profile. Standard profile models hold a maximum of
30 cards, High profile models hold a maximum of 60
cards per cabinet.

Standard profile systems are somewhat easier to
service than those in High profile cabinets because
power supplies are accessible from the top and all card
cages are at or below eye level. Large systemsin
Standard profile cabinets require more floor space
than the same systems in High profile cabinets. High
profile systems are more space efficient and are better
suited to large equipment rooms with cables that feed
from thetop. Be sureto check ceiling clearance when

February 1996
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specifying High profile cabinets. Remember to allow
for ceiling protrusions such as fire detectors or sprin-
kler heads.

Thereislittle, if any cost difference between sim-
ilar size systems in either cabinet style. Standard pro-
file systems are designated by model numbers begin-
ning with VR-CM50 92xxx. High profile systems are
designated by numbers beginning with VR-CM50
93xXXX.

Once the card count has been determined, con-
tinue populating the Central Package by selecting the
SYSTEM-WIDE options. The System-Wide options
are explained in detail in Section 2.7 of this Planner.
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SIZE THE CENTRAL PACKAGE

1. PIC/MLC count:

How many consoles are in the system?.
How many are module based?
How many have more than 4 speakers?
How many have more than 8 speakers?
How many have more than 12 speakers?

How many are CRT based?
Are these consoles equipped with an integrated telephone screen?
If Yes, how many phone lines are in the system?

2. RIA count:
How many of these consoles are installed at remote locations?

3. LIC count:
How many base stations are in the system?
How many of these stations are critical and require hot-standby redundant controllers?
How many base stations have vehicle ID in use?
How many of these stations use MOTOROLA MDC-1200 signaling?
How many of these stations use anything other than MOTOROLA MDC-1200 signaling?

4. QRC count:
How many monitor-only receivers are in the system?
How many of the base stations are T2-2R stations?
How many of these stations are critical and require hot-standby redundant controllers?
How many of the base stations are T4-4R stations?
How many of these stations are critical and require hot-standby redundant controllers?
How many of the base stations are T8-8R stations?
How many of these stations are critical and require hot-standby redundant controllers?

5. TPI count:
How many separate phone patch lines are in the system?

6. AUX count:
How many auxiliary control functions are in the system?
(Includes electric doors, lights, pumps, sirens, €tc.)
How many of the base stations are T8-R8 or T8-8R stations?

7. AUX/A count:
How many alarm functions are in the system?
(Includes panic, intrusion, doors, €tc)

8. AUX/V count:
How many base stations have voters controlled from the consol e(s)?
How many of these voters have more than 6 receiver sites?
How many of these voters have more than 12 receiver sites?

9. CAD count:
How many channels have vehicle ID display?
Must the console time be synchronized to another system
(logging recorder, CAD, WWV)?9b. Y/N
|'s statistics management reporting required?
Do any consoles have customer-special, standard operating procedures screens?
IsMorse code ID for the base stations in the system required?

1-5

la
1b.
1c.
1d.
le.
1f.

1g. Y/N

9c. Y/N
a9d. Y/N
%e. Y/N

1h.

558885

6a.

6b.

8a.
8b.
8c.

9a.
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CALCULATE THE CARD COUNT

PIC count: Linela
+Linelc.
+Lineld.
+Linele.
MLC count:
Line 1h. +4= Round to next highest whole number: +
RIA count: Line2. +
LIC count: Line3a. +
Line 3b. +
QRC count: Lineda. +4=
+ Line4b. +2=
= Round to next highest whole number: +
Line4c. +
Line 4d. +
Line4e. +
Line 4f. X2= +
Line4g. X2= +
TPI count: Lineb5. +
AUX count: Line 6a. +16= Round to next highest whole number: +
+ Line 6b. +2= Round to next highest whole number: +
AUX/A count: Line7. +
AUX/V count: Line 8a.
+ Line 8b.
+ Line 8c.
:— +—
CAD count: Line 3d.. If Line3d =1, enter 1. If Line9a= 0, enter 0. +
Line3e. +2= Round to next highest whole number: +
Line 9b. If Line9bisY, enter 1. If Line9bisN, enter 0. +
Line 9c. If Line9cisY, enter 2. If Line9cisN, enter 0. +
Line 9d. If Line9disY, enter 1. If Line9disN, enter 0. +
Line 9e. If Line9eisY, enter 1. If Line9eisN, enter 0. +
Line of. If Line9f isY, enter 1. If Line9f isN, enter 0. +
If Line9gisY, enter 2. If Line9gisN, enter 0. +
TOTAL OF ALL LINES X01= TOTAL OF ALL LINES=
(Allowance for expansion) TOTAL Round to next highest whole number: +

USABLE CARD COUNT REQUIRED FOR CENTRAL PACKAGE:
(Refer to the " Standard Central Processor Packages', Table 2-1.)
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1.3 SYSTEM WIDE OPTIONS

1.3.1 POWER SUPPLY AND REDUNDANCY
OPTIONS TDM-OP200/A->TDM-OP203/4

Choose the country in which the system will be
used. Options TDM-OP200/A - /NZ. Refer to Section
2.7.1.

Doesthe CPP require areserve power supply? A
reserve Power Supply is provided automatically for all
Central Packages except VR-CM50 9214X and VR-
CM50 9220X. If areserve power supply is required
for these models, it must be ordered separately.

Does the system require a hot-standby system
controller? A reserve Central System Controller
(CSC) card is provided automatically for all Central
Packages except VR-CM50 9214X and -509220X. If
areserve CSCisrequired for these models, it must be
ordered separately.

On-line Programming and Programmable Paging
are provided automatically for al Central Packages
except VR-CM50 9214X and VR-CM50 9220X. If
these options are required for these models, they must
be ordered separately.

1.3.2 ON-LINE PROGRAMMING OPTIONS
TDM-OP204 THROUGH TDM-OP404/4

Does the system require On-Line Programming?
If YES, choose the TDM-0P204 option for the CPP
size derived from the cal culation sheet, Pages 1- and
1-6. Refer to Section 2.8. (This option aso requires
TDM-0P253, Programmable Paging, to beinstalled in
the system.)

1.3.3 SYSTEM DIAGNOSTICS OPTIONS TDM-
OP205 THROUGH TDM-OP209

Does the system require a Diagnostic Logging
Printer? If YES, refer to Section 2.9. (The CPPisnot
readily compatible with most off-the-shelf computer
printers.)

Doesthe system require a Technician Test Panel ?
If YES, refer to Section 2.9.

Doesthe system require aMaintenance Terminal ?
If YES, refer to Section 2.9. (Maintenance terminals
are convenient for self-servicing customers, but are
not required if servicing is performed by an E.F.
Johnson dealer under contract.)

Does the system require Remote Diagnostics
capahility? Remote diagnostics capability is provided
automatically for al Central Packages except VR-
CM50 9214X and -509220X. If thisisrequired for
these models, it must be ordered separately.

1.3.4 MISCELLANEOUS SYSTEM OPTIONS
TDM-OP210 THROUGH TDM-0OP242

Does the system require expanded 1/0 panel
capacity? Refer to Section 2.10. (Most systems do
not require this option). Systems with an unusual mix
of consoles versus channels are the most likely candi-
dates. For example, a 30-card CPP with more than 8-
consoles requires an additional panel as will a 30-card
system with 20- or more channels. (This option can be
difficult to define until the exact system configuration
with all required optionsis determined.)

Does the system require an additional CPP cabi-
net bay? If YES, refer to Section 2.10. (Additional
bays are required only for customer or vendor fur-
nished equipment or for specially engineered systems
with alarge quantity of auxiliary control relays or
greatly extended UPS holdup time.)

Will the system have integrated telephone capa-
bility using TDM-MLC cards (CRT consolesonly)? If
YES, refer to Section 2.10.

Does the system require extended UPS holdup
time? If YES, choose the TDM-OP214 option for the
CPPsize derived from the calculation sheet, Pages 1-
5and 1-6. Refer to Section 2.10. (It isnot practical to
further extend the UPS time by merely cascading sev-
eral TDM-0OP214 options because the power supply
could not readily recharge a heavier battery load and
run the system should a deep discharge occur. If atwo
hour minimum is not adequate, contact E.F. Johnson
engineering for applications assistance.)

Is a 12-hour not a 24-hour clock display format
required? If YES, refer to Section 2.10.
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Is aguard tone other than the industry standard
2175 Hz required? If YES, refer to Section 2.10.
(Some aircraft and railroad systems use other guard
tone frequencies. Caution must be used in mixing
guard tones in a system, contact E.F. Johnson for
applications assistance.)

1.4 CAD OPTIONS

1.4.1 VEHICLE ID INTERFACE OPTIONS TDM-
OP251/A THROUGH TDM-OP251/P

Doesthe system utilize Vehicle ID? If YES, refer
to Section 2.13. (Different ID formats can be mixed in
the same system but cannot be ported to the same
channel. For example, a console could support a G-
STAR system for the Police channels and MDC-1200
for the Public Works Channels but could not support
both G-STAR and MDC-1200 on the same Police
channel.)

1.4.2 EXTERNAL TIME SYNC OPTIONS TDM-
OP252D THROUGH TDM-OP252S

Does the system require the real-time clock to be
synchronized to an external source? If YES, refer to
Section 2.14. (Itisgood practice that all time clocks
in the system record and display the sametime. These
options allow the console clocks to be driven by the
master clock in a CAD system, logging recorder or by
the Bureau of Weights and Measures WWV.)

1.4.3 MISCELLANEOUS CAD OPTIONS TDM-
OP253 THROUGH TDM-OP263H

Does the system require programmable paging
capability? If YES, refer to Section 2.15. (Thisisa
required option for al on-line programmable systems.)

Does the system require statistics management
reporting? If YES, refer to Section 2.16. (This option
is convenient for larger system users who wish to sta-
tigtically track system activity on a console and chan-
nel basis.)

Does the system require Customer special SOP
(Standard Operating Procedure) screens? If YES,
refer to Section 2.16. (Thisoptionistypicaly used for
"alarm clock" reminders or special console related
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operating procedures. It is generally not suitable for
phone listings or as a replacement for a procedures
manual.)

Does the system require CW (Morse code) ID of
the stations? If YES, refer to Section 2.16. (In
medium to large systems, this option is often more
cost effective than individua station identifiers
because all stationsin the system can be covered using
one card.)

1.5 TRANSMIT/RECEIVE CHANNEL OPTIONS

The process of going through all the questionsin
this Section must be repeated for each Base Station in
the system. Select the Control Options for each Base
Station - TDM-OP300 Series.

1.5.1 TONE/DC CONTROL OPTIONS TDM-
OP301 THROUGH TDM-OP315

Choose the method of control for the station.
Refer to Section 2.14:

Tone Control

TDM-OP301
Configures the channel for tone control.

TDM-0OP302
Extended guard tone timing, isonly used in systems
with RF links where keying delays are inherent.

TDM-OP303
Sequential function tones, are used in MOTOR-
OLA stations for DVP/DES control.

TDM-OP305

LOBL (Line Operated Busy Light) appliques, are
required only if the channel has parallel channel con-
trollers or paralled non-E.F. Johnson consoles.

DC Control

TDM-OP311
Configures the channel for DC control.

TDM-OP312

Simultaneous Tone/DC keying, is rarely used but
finds application in some mixed function systems.
TDM-OP315
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LOBL (Line Operated Busy Light) function, is
required only if the channel has parallel channel con-
trollers or non-E.F. Johnson consoles.

E&M Control

TDM-0P321

E&M Control is often used for microwave links or
for local-control base stations. E&M control can be
combined with either tone or DC contral if required.

1.5.2 MISCELLANEOUS TRANSMIT/RECEIVE
CHANNEL OPTIONS TDM-OP318
THROUGH TDM-OP351

Choosethe Patch Options required for the station.
Refer to Section 2.20. Patch is VOX controlled in
most systems. Non-VOX patch, TDM-OP318 allows
another control parameter to force the patch direc-
tion. The control may be a contact closure from the
base station (COR output) or guard tone detection
using an external tone decoder.

Choose the miscellaneous control options for the
station. Refer to Section 2.20.

1.6 CRT CONSOLE CONSIDERATIONS
1.6.1 WHAT SIZE CONSOLE?

CRT consoles can be integrated into full-size or
desktop systems. Refer to information given above for
Module-Based systems.

If additional speakers are needed, they can be
mounted on module trays. In this case, additional PIC
and Applique cards need to be considered.

The CRT system can also use dedicated modules
which can be used for paging and control functions.
Contact the factory for assistance.

While the system has a standard UPS holdup time
of 1 hour, aCRT console with a14" or 17" monitor
and Touchscreen has a standard UPS holdup time of
20 minutes. Systems with mouse/trackball control
only (no Touchscreen) will have sightly longer holdup
times. Systemswith 21" monitors will have shorter
holdup times, typically 15 minutes. Option TDV-
OPA475 will double the holdup time - 40 minutes for a
14" monitor with Touchscreen.

1.7 CRT CONSOLE POSITION ELECTRONICS

Sections 1.7, 1.8 and 1.9 will define the console
options you may need to configure a CRT system.
CRT options are explained in detail in Section 3 of this
Planner.

THE PROCESS OF GOING THROUGH
ALL THE QUESTIONSIN SECTIONS1.7,1.8
AND 1.9 MUST BE REPEATED FOR EACH
CONSOLE IN THE SYSTEM.

1.7.1 CRT CONSOLE PROCESSORS

OptionsInclude 14", 17" or 21" Dispatch Position
Processors in Console, Desktop, Electronics Only and
Work Station versions.

Choose the size of the CRT based on the sizes
available. Refer to Section 3.1. Electronics Only and
Workstation versions.

Specify TDV-15094xxC for a slide-out PC/UPS
mounted in E.F. Johnson or other cabinetry.

Specify TDV-15094xxD for desktop enclosure where
the PC is provided in a free-standing tower case.

Specify TDV-15094xxE for electronics-only to be
housed in furniture provided by others.

Specify TDV-15094xxW for workstation environ-
ments where no control panel turret is desired.

Note: "xx" equals 00 for a 14" monitor, 17 for a 17"
monitor and 21 for a 21" monitor.

Since the operation of the CRT Console Proces-
sor may be configured for Mouse/Trackball and/or
Touchscreen control, specify TDV-OP490 through
TDV-0P492 for each console.

Choose either a Blank Module Panel
(BMP5252125) or an 8 Station Master/Slave Intercom
Module (TDV-M9008) to be installed in the accessory
module slot on the Control Tray. |f no moduleis cho-
sen, a blank module must be specified.

February 1996
Part No. 004-3039-273



PLANNING THE SYSTEM

1.8 CRT CONSOLE OPTIONS

1.8.1 POWER SUPPLY OPTIONS TDV-OP400/A
THROUGH TDV-OP400/NZ

Choose the country in which the system will be
used. Options TDV-OP400/A through /NZ. Refer to
Section 3.4.

1.8.2 FOOT SWITCH OPTIONS TDV-OP401D
THROUGH TDV-OP401W

Refer to Section 3.5. (If non is specified, the con-
nector-only will be provided. Option TDV-OP401W
is a custom-made foot switch with an extended deliv-
ery period.)

1.8.3 MICROPHONE OPTIONS TDV-OP402/HR
THROUGH TDV-OP405

Refer to Section 3.6. (If a second microphone
location (TDV-OP405) is specified, be sure to identify
the placement of the additional microphone connec-
tor. The additional microphone must be ordered sepa-
rately.)

1.8.4 HEADSET/TELCO INTERFACE OPTIONS
TDV-OP406 THROUGH TDV-OP410

Will the console be operated with a headset? If
YES, will the headset be used for both radio and tele-
phone communications? Refer to Section 3.7.

1.8.5 PAGING/SIGNALING ENCODER OP-
TIONS TDV-OP411 THROUGH TDV-OP420

Will the console be used for Paging? If YES,
refer to Section 3.8 (While the consoles can be used
with an external paging encoder, the use of thistype
places some strict limitations on channel and fre-
quency steering. In addition, all other console opera-
tions are pre-empted when the encoder isin use. The
internal encoder provides a smoother and more flexi-
ble operation than an external encoder and allows pag-
ing to occur while the console is engaged in other dis-
patch operations.)

1.8.6 ALERT TONE OPTIONS TDV-OP421
THROUGH TDV-OP427

Refer to Section 3.12.
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1.8.7 MISCELLANEOUS CRT CONSOLE OP-
TIONS TDV-OP430 THROUGH TDV-OP475

Miscellaneous options that need additional infor-
mation are detailed here. The remaining can be found
in Section 3.13.

Integrated Recall Recorder (TDV-OP445C1 and
C2) - 1 or 2 channels. Refer to Section 3.13. (If you
are recording selected channel audio, you cannot play-
back to the selected channel speaker. The recorder
will record itself on playback.)

Does the console require EKG Telemetry filters?
If YES, refer to Section 3.13. (If the consoleis rou-
tinely used for EM S telemetry and the dispatchers do
not wish to hear the telemetry carrier tone, the console
can be equipped with filters to suppress the carrier
tone. While thisoption is offered, in general, it is not
recommended. Many EM S dispatchers prefer to listen
to carrier tone patterns and can frequently determine
the status of the telemetry. That is, if the system is
idle, waiting or in use. In addition, when the EKG car-
rier is suppressed, it also takes out a significant seg-
ment from the voice spectrum.)

Is the system set up for On-Line Programming?
If YES, then the consoles also have to be setup for on-
line programming. Refer to Section 3.13.

1.8.8 ADDITIONAL MISCELLANEOUS CRT
CONSOLE OPTIONS TDV-OP490
THROUGH TDV-0OP492/21

Is the consol e to be equipped for Mouse or Track-
ball control? Refer to Section 3.13.

Wheat size Touchscreen isrequired? Thesizeis
dependent on the size of the CRT that was specifiedin
Section 1.7. Refer to Section 3.13 for details on this
option.

1.9 CRT-BASED CHANNEL CONTROL OP-
TIONS

1.9.1 CRT CHANNEL CONTROL OPTIONS TDV-
OP501 THROUGH TDV-OP552

Options TDV-OP501 through TDV-OP535 are to
be assigned only on specific module keys. Refer to
Section 1.9.
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1.10 INSTALLATION AND MAINTENANCE OP-
TIONS

Refer to Section 4, Installation and Maintenance
Options, for explanation of the following items:
(Note: the use of "/XX" following an option number
indicates other choices available under that option.)

1.10.1 CPP CARD EXTENDER TDM-CRDEX
Central Processor Card Extender.
1.10.2 CABLES

Wheat is the distance from the console to the
CPP? |sPlenum cable required? (Check local fire
code.)

1.10.3 6-PAIR CONSOLE/CPP CABLES TDM-
OP702/XX THROUGH TDM-OP703/XX

Each dispatch position requires a6 pair cableto
connect the console to the CPP (or RIA). If the con-
sole has more than four speakers, an additional 6 pair
cable will be required for every four additional speak-
ers. These cables are furnished in several standard
lengths from 50 feet to 1000 feet in both conventional
(TDM-0P702) and plenum rated (TDM-OP703) ver-
sions. All cables are furnished with 14 pin ribbon
connectors attached. Contact the factory if non-stan-
dard lengths are required.

1.10.4 CONSOLE/CPP - GROUND BOND TDM-
OP702/XX THROUGH TDM-OP703/XX

Each dispatch position must be individually
bonded to a common ground point at the CPP (or
RIA) using a#6 or larger copper wire. Thiswireis
furnished with the TDM-OP702 or OP703 cables.
Where practical, the ground wire will be provided
uncut in alength equal to the total of all OP702 or
OP703 cables ordered. Thiswill allow theinstaller to
optimize each cable run with minimal waste.

1.10.5 CONSOLE/CPP - NO GROUND BOND
TDM-OP704/XX THROUGH TDM-OP705/
XX

When secondary links from each console to the
associated PIC card in the CPP are used, no ground
wireisrequired. Option TDM-OP704/XX is the stan-
dard (non plenum) wire and TDM-OP705/X X isthe
plenum rated wire.
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1.10.6 25-PAIR CONSOLE/CPP CABLES TDM-
OP711 THROUGH TDM-OP714/XX

Each Central Processor Package uses a number of
25 pair cables to connect the CPP éectronicsto the
RTL surge protector boxes. The standard length is 35
feet. Order additional cables or extended lengths as
required.

1.10.7 POWER DISTRIBUTION RAIL T400960/
T40096E

Power Distribution Rail (E.F. Johnson Cabinet/
Non-E.F. Johnson Cabinet).

1.10.8 SPARE CARDS

Spare cards can only be used for replacement of
existing cards. They generally cannot be used for sys-
tem expansion without additional line terminators,
cables and firmware not included in spares pricing.
Each card includes an anti-static "Pizza Box" for card
storage or shipment to a board repair depot.

1.10.9 DOCUMENTATION

A minimum of one (1) VR-CM50 Console Ser-
vice Manual must be ordered with each system.
Without this manual, there is no way to provide the
"Customer Data" for the system.

Installation Manual - VR-CM50 System
004-3039-274

Service Manual - VR-CM50 System
001-3039-273 Volume 1
001-3039-274 Volume 2

CRT Console Operating Manual
002-3039-273

February 1996
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CENTRAL PROCESSOR PACKAGE EQUIPMENT

SECTION 2 CENTRAL PROCESSOR PACKAGE EQUIPMENT

2.1 SUMMARY OF CENTRAL PROCESSOR
PACKAGE CARDS

TDM-ARB
(Multiple System Arbiter)

Allows interconnection of Multiple CPPsin sys-
tems that exceed 120 card or time dlots.

TDM-AUX, TDM-AUX/M, TDM-AUX/ES8
(Auxiliary Interface Controller)

The link between the CPP and any externa con-
trol inputs or outputs related to the System. Outputs
are 4PDT relay contacts.

TDM-AUX/A /TDM-AUX/V
(Alarm or Voter Interface Controller)

The link between the CPP and an alarm interface,
voting comparator or other 1/0 system which requires
logic level output rather than relay contact closures.

TDM-CAD
(CAD Interface Controller)

The link between the CPP and an external com-
puter aided dispatch or data processing system, vehi-
cle ID systems, external time references, etc.

TDM-CSC
(Central System Controller)
The master controller for the entire VR-CM50
System.
TDM-ICR

(Inter-Cabinet Repeater)

The link between two or more CPP cabinets
operating within the same 120 card system.
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TDM-LIC
(Line Interface Transmit/Receive Controller)

The link between the CPP and the individual
radio base stations in the system.

TDM-MLC
(Multi-Line Telephone Interface Controller)

Provides four individua Tip/Ring interfacesto
the Public Switched Telephone Network (PSTN) for
integrated radio/tel ephone applications (CRT Con-
soles only)

TDM-PIC
(Position Interface Controller)

The link between the CPP and an individual dis-
patch position.

TDM-QRC
(Quad Receive-Only Controller)

The link between the CPP and receiver sections
of multi-receiver base stations or individual monitor
receivers.

TDM-RIA
(Remote Interface Adapter)

Allows afull function console to be operated at
virtually an unlimited distance from the CPP,

TDM-TPI
(Telephone Patch Interface Controller)

The link between the CPP and the Public
Switched Telephone Network (PSTN) for radio to
telephone patching.

TDM-EFJ
(EFJ Multi-Net RNT Trunked Radio Interface)

The link between the CPP and an E.F. Johnson
Multi-Net Il trunked radio system.

February 1996
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CsC - SYSTEM 1
R 120 CARD CENTRAL PACKAGE
ICR
PIC
OPERATOR
ARB CONSOLE
PIC
csc SYSTEM 2
IPC ICR
I R 120 CARD CENTRAL PACKAGE
ICR
PIC
CsC R SYSTEM 3
R 120 CARD CENTRAL PACKAGE
ICR
PIC
CsC R SYSTEM 4
. 120 CARD CENTRAL PACKAGE
ICR

Figure 2-1 EXPANDED SYSTEM
2.2 CENTRAL PROCESSOR PACKAGE CARDS

NOTE: When expanding an existing system, the

The symbol (+) next to the card name indicates system configuration should be carefully reviewed to
that the system will support a"Hot-standby" card for make certain the needed card slots are available for
that function. The standby card must be specified sep- the intended use. In some cases, additional Central
arately. The color listed next to the card descriptionis Package card capacity and/or the rearrangement of
that of the gjectors on the circuit card. Typically, a existing card locations may be necessary. |n most
"card" also includes the backplane line terminator cases, expansion can be accomplished without taking
cable, line terminator circuit board, firmware and I/0O the system off-line. Contact the factory for assistance
cable, where applicable. in planning the expansion of an existing system.
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CENTRAL PROCESSOR PACKAGE EQUIPMENT

2.2.1 TDM-ARB (MULTIPLE SYSTEMS ARBI-
TER) [GRAY]

One (1) TDM-ARB card is required to access the
functions and to transmit and receive on all channels
in up to four (4) Central Processor Packages (CPPs).

The VR-CM50 has an architectural limitation of
120 card dotsin a system central package. Whilethis
is adequate for the mgjority of applications, some very
large systems may exceed this limitation. The TDM-
ARB card allows an associated console to access the
control functions and to transmit and receive on all
channelsin up to four (4) separate, collocated Central
Processor Packages (CPPs). One TDM-ARB is
required for each console that must access multiple
CPPs. One TDM-PIC for each console must be
present in each of the central packages the console
must access. |f cross-patching is required between
channelsin multiple central packages, on IPC card
must also be present for that console in each package.
Figure 2-1 shows the role of the ARB card in
expanded systems.

Quick reference for Expanded Systems:

1. One ARB isrequired for each console that must
access multiple systems.

2. OnePIC for each console must be present in each of
the Central Packages the console will access.

3. OnelPC provides four (4) full duplex patch busses
between two arbited VR-CM50 systems.

4. OnelCR cardisrequired for each additional 30
cardsin the system.

2.2.2 TDM-AUX (+) AND TDM-AUX/M (+) (AUX-
ILIARY INTERFACE CONTROLLER)
[BLACK]

One (1) TDM-AUX or AUX/M card is required for
every eight (8) relays. The TDM-AUX/M card is used

in 14-card Central Packages only.

The TDM-AUX isthe link between the Central
Processor Package and any external control inputs or
outputs related to the System. These can include elec-
trically operated doors, lamps, pumps, fire sirens,

alarms, etc. The AUX isused in al standard VR-
CM50 Central Packages, the AUX/M in the 14-card
package. The relay mechanical mounting isthe only
difference between the two cards. One card can
address up 16 Aucxiliary Switch functionsin any com-
bination of 4-switch or 8-switch modules. The card
includes 16-buffered relay outputs, 32-optoisolated
logic inputs and 3-optoisolated logic inputs and timers
for On/Off and Sequencing control for fire siren appli-
cations. The associated control relays are mounted on
DIN plug-in sockets and provide 4PDT contacts at up
to 5A (non-inductive) per contact. The AUX or AUX/
M includes 8-control relays. Option TDM-AUX/E8
(see Section 2.2.3) isrequired to expand to 16 control
relays.

The relay mounting panel associated with each
AUX card requires 7 inches of vertical cabinet mount-
ing space within the Central Processor Package hous-
ing. The use of multiple AUX cards may require addi-
tional cabinet space. Refer to System Wide Option
TDM-OP211, Section 2.10 that describes the Cabinet
Bay sizes.

2.2.3 TDM-AUX/E8 (HARDWARE OPTION)

TDM-AUX/E8 is a hardware option which pro-
vides 8 additional DIN track mounted, 4PDT relaysto
expand the AUX or AUX/M control capability to 16
relay outputs.

2.2.4 TDM-AUX/A (ALARM INTERFACE CON-
TROLLER [BROWN]

One (1) TDM-AUX/A card is required for every
16 darm I/O lines.

The TDM-AUX/A isalink between the Central
Processor Package and alarm inputs. The AUX/A pro-
vides logic level outputs rather than relay contact clo-
sures. The card is compatible with both supervised
and non-supervised local circuits using either normally
closed or normally open protection loops. Thecard is
not directly compatible with reversing relay systems.
(Contact the Factory for assistance if reversing relay
inputs are needed.)
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2.2.5 TDM-AUX/V (VOTER INTERFACE CON-
TROLLER [BROWN]

One (1) TDM-AUX/V card is required for one 6-
site GE shelf, or one 8-site M otorola shelf.

The TDM-AUX/V is compatible with GE,
Motorola TAC and SPECTRA-TAC, Hall and other
industry standard voting comparators. One card is
required for one 6-site GE shelf, or one 8-site Motor-
ola (or Hall) shelf. The card includes aline driver
interface board which isinstalled at the voter shelf.

2.2.6 TDM-CAD (+) (CAD INTERFACE CON-
TROLLER) [YELLOW]

One (1) TDM-CAD card isrequired for each
option offered. Refer to System Wide Options TDM-
OP251/A through TDM-OP263/H for CAD applica-
tions.

The TDM-CAD card is the link between the Cen-
tral Processor Package (CPP) and an external Com-
puter Aided Dispatch (CAD) or data processing sys-
tem such as 'Vehicle ID’ where interaction between the
systemsisrequired. The card isalso used for internal
functions which are data intensive such as programma-
ble paging, statistics processing and special user con-
trol functions which require a custom interface.

The TDM-CAD card includes two (2) bi-direc-
tional RS-232C and RS-422 interfaces which can be
configured for standard data communication rates
from 300 baud to 19.2k baud. There is an additional
RS-232C output port intended for a printer interface.
Sockets provide for up to 2M bytes of RAM, EPROM
or E2PROM on-card memory, depending on the appli-
cation.

Refer to System Wide Options TDM-OP251/A
through TDM-OP263/H, Section 2.13 through 2.16,
for typical CAD applications.

2.2.7 TDM-CSC (+) (CENTRAL SYSTEM CON-
TROLLER) [RED]

One (1) TDM-CSC card is furnished as part of
the CPP._An additional card should be specified asa
"hot standby" for any system with two or more console

positions.
February 1996
Part No. 004-3039-273

The TDM-CSC is the master controller for the
entire system. The card includes a non-microproces-
sor based system timer, the system real-time clock and
I/O interfaces to the maintenance terminal, modem
and logging printer. The system configuration is
stored on this card.

Two CSC cards are recommended for most sys-
tem. One card serves as the Designated System Con-
troller and the other asits "hot standby" reserve. The
"standby" CSC is continuously tested to detect a possi-
ble shelf failure whileit isin reserve status and is auto-
matically updated when programming changes are
made to the active controller. Switch-over of system
control occurs automatically in the event of aCSC
malfunction. The "standby" controller is continuously
tested to detect a shelf failure of the card whileit is not
on-line.

The primary CSC is furnished as part of the basic
Central processor Package. The reserve CSC is added
where required by specifying System Wide Option
TDM-0P203 or TDM-OP203/x, (where x=2,3,4)
Reserve CSC for 20/30 (etc.) Card CPPs. A reserve
CSC isfurnished as standard equipment on al systems
guoted after September 1, 1993.

NOTE: A card slot isalways reserved for TDM-
OP203 eveniif it isnot required. This slot cannot be
reassigned to another function.

2.2.8 TDM-ICR (+) (INTER-CABINET REPEAT-
ER) [ORANGE]

The primary TDM-ICR card (1) is provided with each
30 plus card system. The Reserve card (1) is added
with System Wide Options TDM-0OP203/2, /3 or /4.

The TDM-ICR isthe link between two or more
Central Package cabinets operating within the same
120-card system. Each Central Processor Package,
whether it resides in a 30-card or 60-card cabinet, has
adata bus limitation of thirty (30) cards. Thislimit
was imposed to preserve the entirety of the TDM bus
waveforms and prevent degradation of the TDM data
bustiming. The primary ICR cards are furnished as
part of the basic Central Processor in systems of forty
(40) or more card capacity. The reserve card for each
ICR isautomatically added when System Wide Option
TDM-0P203/2, /3, /4 is specified. Thisoptionis
included as standard equipment on all systems quoted
after September 1, 1993.
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NOTE: The appropriate number of card slotsare
reserved for "hot standby" ICR cards even if they are
not specified. These slots cannot be reassigned to
other functions.

2.2.9 TDM-LIC (+) (LINE INTERFACE TRANS-
MIT/RECEIVE CONTROLLER) [WHITE]

One (1) TDM-LIC cardisrequired for each radio base
station in the system.

The TDM-LIC isthe link between the Central
Processor Package and the individual radio base sta-
tionsin the system. The card includes:

1. Receive audio amplifier with both 2 and 4-Wire
ports.

2. Automatic level setting circuitry
3. Transmit audio amplifier/line driver

4. 3frequency synthesizersfor control toneand paging
tone generation

5. 1/O control lines for channel control options.

This card is equipped to run full audio path diag-
nosticsincluding the line driver transformer and will
support avariety of tone, DC, and E&M signaling
options.

The LIC line terminator board includes three (3)
control relays; one 4PDT relay for alternate line selec-
tion, one DPDT relay for remote takeover and one
SPST relay for M-Lead PTT.

Multi-receiver channel configurations may also
require a TDM-QRC for receive audio paths. (See
Section 2.18 to 2.20 for Transmit/Receive options,
TDM-0P3xx.)

NOTE: dots can be pre-wired with line termina-
torsonly for "Plug and Play" expansion. Refer to Sec-
tion 2.3.

2.2.10 TDM-MLC - CRT CONSOLES ONLY
(MULTI-LINE TELEPHONE INTERFACE
CONTROLLER) [MAUVE]

One (1) TDM-MLC card isrequired for every four (4)
telephone lines interfaced.

The TDM-MLC allows the console to be used as
an integrated radio/telephone system. Each MLC pro-
vides four (4) telephone line interfaces which can be
used with CO linesor 1A2 key systems. Each line
includes an FCC approved coupler with ring detection.
Individual lines can be conferenced and can be
patched to other telephone lines and/or radio chan-
nels. The MLC is used with the Integrated Telephone
Screen which allows up to 48 lines per console and
includes: Hold, Flash, Conference, Patch and Speed
Dial capability; adedicated keypad dialer, and ringer.
Two different ring tones can be assigned with priority
levelsto differentiate Emergency and Non-Emer-
gency calls. Telephoneline conferencing and patching
isfull duplex. Radio to telephone patching is half-
duplex.

TDM-0OP212 is also required to mouse the MLC
lineterminators. Each OP212 |/O panel will mount up
to five (5) MLC line terminators.

For additional information, refer to Console
Options TDV-OP453 and TDV-OP468.

2.2.11 TDM-PIC (POSITION INTERFACE CON-
TROLLER) [BLUE]

One (1) TDM-PIC card is required for each Dis-
patch Position in the system.

The TDM-PIC isthe link between the Central
Processor Package and each individua dispatch posi-
tion. The card includes the console audio interfaces
plus RS-485 and RS-232C console data ports. The
audio ports are for Transmit Audio, Unselected
Receive Audio and Selected Receive Audio. An
optional applique board provides drivers for two addi-
tional monitor speakersisrequired. The RS-485 con-
solelink is used for local, wire line operation. The
RS-232C dataport isamodem driver for long distance
remote operation of the console. The diagnostic soft-
ware and individual console personality is stored on
this card.

February 1996
Part No. 004-3039-273



CENTRAL PROCESSOR PACKAGE EQUIPMENT

TDM-OP453 is also required if the console has
more than two speakers. Consoles having more than
four speakerswill require multiple PIC cards.

NOTE: dotscan be pre-wired with line terminators
only for "Plug and Play" expansion. Refer to Section
2.3.

2.2.12 TDM-ORC (+) (QUAD RECEIVE-ONLY
CONTROLLER) [GREEN]

One (1) TDM-ORC card isrequired for every four (4)
radio receivers not included as part of aTDM-LIC
card.

The TDM-QRC isthe link between the Central
Processor Package (CPP) and receiver sections of
multi-receiver base stations or individual monitor
receivers. The card includes:

1. Four receive audio amplifiers
2. Automatic level setting circuitry
3. /O contral lines for various control options

The card is equipped to run full audio path diag-
nostics for each section. The receivers may be
assigned in groupsto Ts-2R, T4-4R, T8-8R and dual

or octa receive-only control modules.

NOTE: dotscan be pre-wired with line terminators
only for "Plug and Play" expansion (see Section 2.3).

2.2.13 TDM-RIA (REMOTE INTERFACE ADAPT-
ER) 