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SPECIFICATIONS*

POWER
Input Voltage
Current Drain
Receive
Transmit

AUDIO RESPONSE
To Transmitter and Line

To Speaker

Line Output Level

Line Input Level
LINE LOOP IMPEDANCE
LINE TERMINATING IMPEDANCE
NOTCH FILTER RESPONSE
CARRIER CONTROL TIMER
DROP-OUT DELAY TIMER

OPERATING TEMPERATURE

DISTORTION

PANEL DIMENSIONS (H x W)

for complete specifications.

13.8 Vdc nominal (20%)

1.1 Amperes for nominal voltage input
1.5 Amperes for nominal voltage input

+1, -3dB from -6dB per octave response for 300 to 3000 Hz

referenced to 1 kHz

+2, -8dB from -6dB/oct resp for 300-3kHz ref 1kHz
-19dBmto +7 dBm
-19 dmto +7 dBm

11 K-Ohm maximum (8 k-ohm line, and 3 K-ohm matching)

600 Ohms

-45dB @ 2175 Hz

Adjustable from zero to 10 minutes

Adjustable from zero to 10 seconds

-30°C to +60°C

(-22°F to 140F)

Less Than 3%

5.2 x 18.3 inches (3 Rack Units)

* These specifications are intended primarily for use by service personnel. Refer to the appropriate Specification Sheet

DESCRIPTION
The MASTR lle station Control Shelf is designed for
DC/tone remote, remote/repeater or repeater applications. The
shelf consists of a Backplane Board housing the Power and e
System Modules. p ® ® POWER -
SYSTEM MODULE
The Power and System Modules connect to the backplane ™ MOMME £ IT]  courror
board through 96- pin DIN-type connectors. The control shelf is A Eh SHELF
also equipped with a microphone connector, phone line conngc- 3, O
tor, and five MoleX connectors on the Backplane Board for N = D+
. . . RECEIVER-
interfacing with other system components. These Molex connec- - | ¥ mamr
tors are identical to those formerly used. Additional interconnec- N /” DooR
. . . . e {CUTAWAY VIEA)
tions can be provided by using an optional auxiliary backplane. A AR
19C320703
The Power Module contains the power supply that provides RADIO HOUSING
regulated voltages for the System Module. The System Module
contains the timing circuits required for remote, remote/repeater L
or repeater base station operation. A Digital Signal Processor
(DSP) board is added to the System Module for tone control
applications, PC control voting and other options.

The Control Shelf utilizes programmable micro-computer
circuitry to control the base station transmitter, receiver, power
and control circuits. The basic Control Shelf can provide one or
two transmit and receive frequencies in DC control applications,
and up to four transmit and receive frequencies in tone contro
applications.

Figure 1 - Control Shelf Layout

NOTE

Minor modifications are required when retrofitting the
MASTR lle Control Shelf into some older MASTR |l
stations. Refer to the APPENDIX as listed in the Taple

In ition, th ntrol Shelf can nfigured for ration . e .
addition, the Control Shelf can be configured for operatio of Contents for station modification instructions.

with other control shelves (including the GETC shelf for trunked
systems), with auxiliary receivers, simulcast systems, receive
voting, E & M signaling and scan configurations. Options in

clude a Drop-Out-Delay (DOD) timer, Carrier Control Timer-B'A‘CKPL'A‘I\IE BOARD
(CCT), Channel Guard, and Squelch Operated Relay (SOR).
Additional station configurations include:

The MASTR lle backplane (19D902459G1) fits into the
same rack space as the earlier Mastr || Control Shelf. In addition
to providing interconnections for the system and Power Modules,
the backplane contains the necessary circuitry for:

«  Station metering
» Battery alarm tone

* Type 90 or DTMF tone decoding » DC and Tone Control

e 2/4-wire audio e« E & M Signaling

* Morse code station identification * Receiver +10-Volt Regulator

»  Auxiliary control *  Transmitter +10-Volt Regulator

Access to the Control Shelf is provided by opening the The Control Shelf also accommodates an optional auxiliary
receiver/exciter door on the front of the station housing. A layouackplane Board.
of the Control Shelf is shown in Figure 1.
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POWER MODULE SYSTEM OPERATION Tone Channel Guard If the battery standby signal is not connected to the input
of the Control Shelf, the option must be disabled in the Control
Power Module 19D902589G1 contains switching power The MASTR lle Control Shelf can be programmed for op- Standard CG tone frequencies. range from 67 Hz to 2105helf personality to prevent alarm tones from being generated.
supplies for the +12 and the -12 volt supplies, and switchingration in either a DC remote, tone remote, or repeater control HZ. Extended CG tones are available, but can cause some
power supply for the +5 volt digital supply. The outputs of theapplication. degradation in specifications. STATION METERING
+12 volt and -12 volt supplies are regulated to provide +5 volt o
and -5 volt outputs. A filtered A+ output is also provided. The Control Shelf is equipped with control and status indi- The Control Shelf detects a 135-degree phase shift in the

cators for test purposes. The controls allow the service technician CG tone to determine when to mute the receiver in order to The mleterin% funcr:ioré Uses ?\;I] gnflosﬂ—to—Digitgl h(A/DI)<
Refer to Maintenance Manual LBI-38638 for complete infor-to disable the transmit function, simulate a remote PTT to open eliminate the squelch tail (STE). In addition, the Control shelgonverter located on the System Module. Meter switching kit

mation on Power Module. up the line, select the station Channel Guard monitor function, 9enerates a 135-degree phase shiftin the CG tone, and ConﬁﬁBZZg|293Gl TUSJ 'btlaVIir']staIIed inl\/tlhe St|a|fi|_§,)|n4f8rzgt|-?oor
and reset the Control Shelf ues to send the phase shifted CG tone for 160 millisecon@§Sembly as outlined in Maintenance Manual LBI- - FOW-
: after the transmitter is unkeyed (PTT button released). ever, the A/D converter on the System Module converts the DC

metering level to a digital value which is output over the
programming/ diagnostics serial port.

SYSTEM MODULE Status indicators available in the Control Shelf include trans-

System Module 19D902590G1, G2 contains all audio procr—mt’ transmit disable, and CG monitor indicators. Digital Channel Guard
essing and control circuitry. There are several common options available for use in the
Control Shelf that are applicable to DC remote control, tone

System Module 19D902590G2 is a 19D902590G1 Systeemote control or repeater applications. These options are de-

Module with a "piggyback" Digital Signal Processor (DSP)scribed in the following paragraphs. X . . X )
board (190D902667G1) that is required for all tone remote opera- list of the octal codes (and their equivalent codes) is shown in

tions. The DSP board is also required for other tone detection and Figure 2. If the triple panel meter option (option MA) is installed,
generation functions CHANNEL GUARD then Control Shelf metering via the utility handset, or over the

The encoding function provides continuous, repetitiveprogramming/diagnostics serial port will not function.
digital word modulation to the transmitter. The decode func-
tion controls receiver muting to eliminate all calls that are no
digitally coded with the assigned CG code. MORSE CODE ID

If an optional auxiliary backplane is present, the metering
The Control Shelf also encodes and decodes digital C@&formation can be displayed on Utility Handset
There are 83 digital codes available. Any of the digital code$9A705965P1. The Utility Handset also requires cable
can be assigned to any of the transmit or receive channels.18D901619P2.

Refer to Maintenance Manual LBI-38639 for complete infor-  There are two types of Channel Guard (CG) available: tone
mation on System Module. and digital. The Control Shelf can decode either tone or digital
CG information from received audio, and can generate CG tones

or digital codes for transmission. Morse code identification can be programmed into the

Multiple CG tones can be programmed into the Control Shelf BATTERY ALARM TONE Control Shelf personality. The code is transmitted according
; ; ; . : to FCC publication 47 CFR, Chapter 1 (10-1-87 Edition),
When the MASTR lle station Control Shelf is shipped, thahrough the personality EEPROM. Different CG tones can be Whenever the station is operating on battery standbparagrapa 90.425 for non-trunked cpommur(ﬂcations; and pa)ra-

station will have the 19C320811G16 harness installed. Thij - . ) L

harness is desianed to accommodate either meterin oraGEl%Ed for decode and encode. The Control Shelf can be pro power, the station power supply applies a battery standlyraph 90.380 for trunked communications. Up to 12 characters

control shelf (fgr trunking operation). Adapter harr?esses arg%rr;medol;orggcode only CG, decode only CG, or to both encode signal to the Control Shelf. The Control Shelf then generatds only one word can be programmed into the Control Shelf.
' nd decode : a 1200 Hz alert tone and adds it to the transmit audio fdrhis feature can be enabled or disabled in the programming,

required for Voice Guard and other typeg ofinstallation. Refer t.o transmission. The 1200 Hz tone is also sent down the line &s required
the notes on the harness Schematic Diagram before attempting |n addition, both digital codes and tone codes can be used in any remote .control unit in the system. The Control Shelf '

any field modifications. a station. For example, the station receiver can be programmed requires a minimum of 19.4 Vdc on BATT STDBY in order to

for tone codes, and the transmit frequency programmed for a
The Control Shelf may also be retrofitted into existing fielddigital code

HARNESS

A 5 sec. transmitter quiet time is required before starting
activate the 1200 Hz tone. the Morse Code sequence. A 1000-Hz tone is used, with an
element time of 50 milliseconds for 20 word-per-minute trans-

installations using the existing harness. Refer to the appendix of NOTE N The M de D i i terval i Th
this manual for detailed installation instructions. Prior to any transmission, the CG monitor function can . missions. 1he Viorse code 11 1S sent every inferval ime. fhe
. X . ; The station has to be keyed or unsquelched for the glarm interval time is programmable, but defaults to every thirty
unmute the receiver when any on-frequency signal is received, . : . .
. 7 ; tone to be heard at the remote control unit. minutes. The ID may be programmed to be transmitted either
AUXILIARY BACKPLANE allowing all on-frequency activity to be monitored. with or without Channel Guard.
When in the MONITOR mode, the transmitter is activated The repetition rate and on-time rate are adjustable through

_Auxiliary backplane 19D902459G1 contains circuitry t0ony if programmed as a repeater, and the proper CG information e personalilEEPROM. The repetition rate sets the time
relays. The auxiliary backplane also contains the handset mtqjy the local CG Monitor switch, or by a remote console. and is adjustable from zero (0) to 25 seconds in increments of

face circuitry and the handset connector. 1 second. The on-time rate sets the duration of the tone burst,

and is adjustable from zero (0) to one (1) second in increments

Refer to Maintenance Manual LBI-38532 for complete infor-
of 0.1 second.

mation on Auxiliary Backplane board.
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PRIM. EQUIVALENT PRIM. EQUIVALENT PRIM. EQUIVALENT
CODE CODE CODE CODE CODE CODE
023 340,766 142 174,270 266 655
025 143 333 271 427,510,762
026 566 144 466,666 274 652
031 374,643 145 525 276 326,432
032 137 147 303,306,761 307 362,565
036 560, 627 150 256,703 311 330, 456, 561
043 355 152 366, 415 312 515,663,743
047 375, 707 153 606,630 315 321, 673
051 520, 771 155 233, 660 317 546,614,751
053 156 517,741 324 343,570
054 405, 675 157 322,503 325 550,626
056 465, 656 161 345,532 331 372, 507
060 116, 737 162 416, 553 332 433,552
065 301 163 460,607,654 344 471,664,715
066 737 164 207,732 346 616, 635, 724
067 516, 720 165 354 351 353, 435
071 603, 717, 746 171 265,426 356 521
072 470, 701 172 363 436,443,444,662
073 640 212 253 446 467,511,672
074 360, 721 213 263,736 447 473,474,731,744
075 501, 624 217 371,453,530 452 524,765
076 203, 754 222 445,457,575 454 513,545,564
104 226, 557 223 350, 475, 750 455 533,551
107 365 224 313,506,574 462 472,623,725
114 327, 615 225 536 523 647,726
115 534, 674 227 261,567 526 562,645
117 411,756 231 504,631,636,745
122 535 234 423,563,621
123 632,637 235 611,671,723
125 172 236 251,704,742
127 412,441,711 237 464,642,772
130 364,641 243 267, 342
131 572, 702 245 370, 554
132 605, 634, 714 246 542,653
133 413,620 252 661
134 273 254 314,612,706
135 205,610 255 425
136 502,712 262 316,431,730

Figure 2 - Primary And Equivalent Octal Codes

passes the 6 milliampere level when an 11 milliampere function
has been selected. Similarly, when Channel Guard STE is used,

The Control Shelf can be remotely controlled by DC contro‘he frequency remains selected for 160 milliseconds so that

currents. A block diagram of a Control Shelf with a remote interfadd@se-shifted CG tone can be transmitted on the proper fre-
is shown in Figure 3. Refer to the INSTALLATION section as listed!U€NcY-

in the Table of Contents of this Manual for the different methods of

connecting a DC remote control unit to the Control Shelf. Channel Guard Monitor

DC REMOTE CONTROL

A DC remote control unit can initiate a transmission, listen \When the CG Monitor function control current is received
to received audio, and select or deselect certain Control Shelpm a remote control unit, the Control Shelf does not require the
functions. The different current levels used and the control fungorrect CG before unmuting the receiver.
tions are described below.

The requirement for correct CG tones to initiate a repeat of

received signals isot removed when the CG Monitor function

is activated. This allows received audio to be passed down the
line to a remote control unit regardless of CG content, allowing
Control current signaling from a DC remote control unitthe remote operator to monitor all frequency activity prior to

consists of applying different current levels on a wire pair havingansmitting. This function is automatically reset when a remote
DC continuity. The six control current levels used in the remoteontrol unit keys the transmitter.

Control Shelf are:

Control Current Signaling

e %11 milliamperes Multi-frequency

e * 6 milliamperes

Control currents applied to the Control Shelf can be used to
select one of two transmit frequencies or one of two receive
frequencies can be independently selected.

e -2.5 milliamperes
e 0 milliamperes

Station functions which can be controlled by these currents .
are: Repeat Function

* Repeater Disable When the Control Shelf receives a repeater enable/ disable

control current, it enables/disables the repeater function. When
the repeat function is enabled, the base station re-transmits the
received (incoming) signal when a valid CG tone or code is
present. When the repeat function is disabled, the Control Shelf
does not initiate a transmission of received signals.

» Channel Guard Monitor

* Transmit Frequency Selection
* Receive Frequency Selection
* Scan

» Receiver Selection (Auxiliary Receiver Selection)

, Auxiliary Receiver
See Table 1 for a list of DC Control Currents and their

corresponding functions.

When an auxiliary receiver is used, the Control Shelf inputs
received audio from the auxiliary receiver and transmits it down
the line to a remote control unit. The Control Shelf can also mute
the auxiliary receiver using tieX 2 MUTE output line.

When a transmit frequency select control current is received A remote control unit uses DC control currents to select one
from a remote, the Control Shelf initiates a transmission oéf the three auxiliary receiver functions listed below:

received line audio on the selected transmit frequency. The
transmission continues until the transmit control current is no 1.
longer detected.

Transmit Functions

Main receiver audio only,

2. Auxiliary receiver audio only, or
In multi-frequency installations, the Control Shelf also pro-
vides a Squelch Tail Elimination (STE) function to prevent a
transmission on the wrong frequency when the control current

Both main receiver and auxiliary receiver audio.
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Table 1 - DC Control Currents And Functions

FUNCTION CONTROL CURRENT IN MILLIAMPS
-11 -6 2.5 0 +6 +11

1 FREQ TX
1 FREQ RX RECEIVE TRANSMIT
2 FREQ TX
2 FREQ RX RX-F2 RX-F1 TX-F1 TX-F2
2 FREQ TX SCAN
2 FREQ RX
WITH SCAN RX-F2 RX-F1 TX-F1 TX-F2
1 FREQ TX CG RECEIVE TRANSMIT
1 FREQ RX DISABLE WITH CG
WITH CHANNEL
GUARD DISABLE
2 FREQ TX
2 FREQ RX RX-F2 RX-F2 RX-F1 RX-F1
WITH CHANNEL CG WITH CG WITH TX-F1 TX-F2
GUARD DISABLE DISABLE CG DISABLE CG
REPEATER REPEATER RECEIVE TRANSMIT
DISABLE DISABLE
REPEATER REPEATER
DISABLE & DISABLE REPEATER | CG RECEIVE TRANSMIT
CHANNEL & CG DISABLE DISABLE WITH
GUARD DISABLE DISABLE CG
1 FREQ TX RX-F1
2 SEPARATE & TRANSMIT
RECEIVERS RX-F2 RX-F1 RX-F2
(AUX RX)
2 FREQ TX RX-F1
2 SEPARATE &
RECEIVERS RX-F2 RX-F1 RX-F2 TX-F1 TX-F2
(AUX RX)

In tone remote applications, the Control Shelf is equippe
with a Digital Signal Processor (DSP) that interfaces with a ton
remote control unit through a two- or four-wire phone line. &
block diagram of the Control Shelf remote interface is shown in
Figure 3.

TONE REMOTE CONTROL

A tone remote control unit can initiate a transmission, listen
to received audio, and select or deselect Control Shelf functions.
functions selected by the different available tones can be pro-
%rammed so that a 1450-Hz function tone, for example, can be
sed for different functions in different control shelves.

Signaling from a tone remote control unit consists of a high
level"Secur-it" tone, followed by the appropriate medium level

| STATION COMPONENTS
| LOCAL
=)
| MIC S
| ANTENNA
h
LOCAL USER
| Lo pr
STATION]| - <
| POWER [~ CONTROL
SUPPLY SHELF DUPLEXER
L __ L
RX
L | oscl
wlw! MULT
o | =By
Z| =
AUDIO b | IFAS
& (3R T
CONTROL =D | _
A
'EONSOIE'
: &I0R !
[REMOTE |

Figure 3 - DC/Tone Remote, DC/Tone Remote/Repeat

2175Hz SECUR - IT TONE
+10 dB

¥ FUNCTION TONE
0de 2175Hz TRANSMIT HOLD TONE
J 20 dB
k= 125ms. - 40MS. —j¢— ASLONG AS PTT SWITCH DEPRESSED —>

Figure 4 - Tone Control Sequence

function tone (as well as hold tone if the transmitter is Function Tones
keyed). The tone control sequence is shown in Figure 4.

_ _ . The frequency of the function tone determines the function
The "Secur-it' tone is a +10 dB, 2175 Hz tone that is selected by a tone remote control unit. Function tones range

present for 125 milliseconds. Th&ecur-it’ tone is followed  from 1050 Hz to 2050 Hz, and are spaced 100 Hz apart.
by a 40 millisecond, 0dB function tone. The function tone can

be followed by a -20 dB, 2175 Hz hold tone if PTT is selected.
The hold tone is present as long as the PTT is pressed.




LBI-38430F

Tone Remote Functions Repeat Enable/Disable

Station functions that can be controlled by tone signaling When a repeater enable (disable) function tone is received
from a remote control unit are: on the line from a remote, the Control Shelf enables (disables)
the repeater function. When the repeat function is disabled, the
Control Shelf will not initiate a transmission of received
signals. However, the audio is still routed to the remote control
unit if the transmitter is not keyed.

* Repeater Enable/Disable

» Channel Guard Enable/Disable
* Channel Guard Monitor

e Transmit Frequency Selection
* Receive Frequency Selection

* Scan

Channel Guard Enable/Disable

This function is the same as CG Monitor except that the
- ] N Monitor function is not deselected by a remote PTT. The
*  Auxiliary Output Enable/Disable (Auxiliary control) - nonitor function is deselected only by a CG enable function

See Table 2 for a list of function tones and their correspon(ﬁc—’ne'
ing function.

» Receiver Selection (Auxiliary Receiver Selection)

Channel Guard Monitor

Table 2 - Tone Control Function And Frequency

When a CG Monitor function tone is received from a
FUNCTION TONE remote control unit, received audio is sent down the line to a
remote control unit and the local speaker regardless of CG
RX Channel Guard content. This allows the operator to monitor all frequency
Disable (Reset by PTT) 2050 Hertz activity prior to transmitting. The requirement for a correct CG
TX-Freq. No. 1 1950 Hertz tone or code to initiate a repeat of received signalds
removed.
TX-Freq. No. 2 1850 Hertz
The monitor function is disabled when a remote control
RX-Freg. No. 1 or unit keys the transmitter.
Receiver No. 1 1750 Hertz
RX-Freq. No. 2 or One-Four Frequencies
Receiver No. 2 1650 Hertz
Channel Guard On or The Contrpl Shelf receives function tongs to select. one of
Repeater Enable* 1550 Hertz four frequencies. If more than two transmit and receive fre-
guencies are used, the transmit and receive frequencies are tied
Channel Guard Off or together. For example; receive 3 is selected whenever transmit
Repeater Disable* 1450 Hertz 3 is selected. In addition, receive 3 will remain selected until
another transmit frequency is selected.
TX-Freqg. No. 3 or
Aux. Function 1 On 1350 Hertz
Transmit Functions
TX-Freg. No. 4 or
Aux. Function 1 Off 1250 Hertz When a transmit frequency select function tone is received
Repeater Enable* from a remote, the Control Shelf filters out the hold tone and
Scan Disable 1150 Hertz initiates a transmission of received line audio. The transmis-
sion continues until the hold tone is no longer detected.
Repeater Disable* or Scan Enable
or Simultaneous Monitor 1050 Hertz .
Intercom Function
NOTE . . .
*Repeater Enable/Disable is 1150/1050 only The Control Shelf intercom function allows a service tech-
when Channel Guard On/Off is present. nician at the station to communicate with a remote control unit
without keying the transmitter.

When no valid signal is present, the Control Shelf routes th REPEAT FUNCTION
line audio to the local speaker. A remote control unit can then
select the intercom function and send audio (no control tones)
over the line. This remote audio will be heard only at the statiolréC
speaker, and will not be transmitted.

The Control Shelf performs a basic repeat function in which
eived signals are re-transmitted after filtering and level adjust-
ments. Figure 4 shows the Control Shelf interface in a repeat only

. " . , system.
The service technician can communicate with the remote

control unit by placing the Control Shelf transmit disable switch

in the disable position. The local microphone at the station can;
then be keyed and audio senty down the remote lines to the
remote control unit. This audio is not transmitted by the statio

Received signals are applied to¥@L/SQ HI line from the
eiver, and are routed to the transmitter onTikeAUDIO
OUT line for re-transmission. If Channel Guard is present, the
"Ehannel Guard information is filtered out prior to re-transmis-

While in the intercom mode, receiver audio will continue toSlon
have priority over line audio to the local speaker, and local
(station) mic audio will have priority over receiver audio to thethe
remote line.

Some repeater stations have timing restraints mandated by
FCC. Two timing circuits are available for use in these
applications. The timing circuits are a Carrier Control Timer
(CCT), and a Drop-out Delay Timer (DOD).

Auxiliary Receiver

. . o Carrier Control Timer
When an optional auxiliary receiver is present, the Controt

Shelf takes received audio from the auxiliary receiver and trans-
mits it down the line to a remote. The Control Shelf also mut
the auxiliary receiver using tieX 2 MUTE output line.

The Carrier Control Timer (CCT) limits the time the station

&Fansmitter remains keyed for a single transmission. The time
limit can be preprogrammed from zero (0) seconds to 600
seconds (10 minutes) in one-second steps. All control shelves

A remote cqntrol l.m't can pontrol the state of R')é 2 equipped with the CCT are shipped with the timer programmed
MUTE output line using function tones. The function tones; three minutes

allow the Control Shelf to send the main receiver audio only, the
auxiliary receiver audio only, or both the main receiver and
auxiliary receiver audio output to a remote control unit.

NOTE

Timing restraints apply to local and remote transmiss
as well as the repeat function.

ons

Scan Function

The scan function allows the user to scan multiole frequen- The timing cycle begins when the transmitter is keyed by
. . uncti W user uitip qu essing the PTT button on the local microphone, or the PTT
cies using the station receiver. A priority channel can be select

; o g . tton of a remote or mobile radio generating the signal activat-
and all signals on the priority channel will be received, regardle§ﬁg the repeater. If the station is equipped with Channel Guard
of signal strength or which channel receives the first signal. : '

the remote signal must contain the proper Channel Guard tone.

. . . . Timing ends and the timer is reset when the transmitter is
When no signal is being received on any channel, the Sc%ﬂlnkeyed

function sequentially selects and monitors each channel. If a
signal is detected, the Control Shelf locks onto the channel for

the durati f1h d di " . If t If the timing limit is exceeded, the Control Shelf will turn off
€ duration of the message and discontinues scanning. If the, -\ itter through thNT RELAY andTX OSC CON-

channel is not the priority channel and a priority channel has be?j:?%OL outputs. The Carrier Control Timer function is reset
h

Silr?gé?gé”thg ghoenctlr(oflorsgcetl.f '?Wcl,tgr:ﬁz éﬁa;hneelprlorlty chann enever a PTT switch is released, whether it is at the remote
periocically ity : control unit or other keying source.

When a signal is received on the priority channel while the

scan s stopped on a non-priority channel, the scan re\_/erts to @Sntrol Shelf will not activate another repeat until the PTT is
priority channel and locks on that channel for the duration of thleeleased from any source. However, the Control Shelf will re-

message. If a priority channel is not selected, then the stati nsmit from another source (such as a remote control unit)
searches all selected non-priority channels and locks on t enever the time limit has expired on a repeat PTT

channel receiving the first signal.

Whenever the timing cycle is exceeded by a repeat PTT, the
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Drop-Out Delay Timer

In repeater applications, the Drop-Out Delay Timer (DOD)

PROGRAMMING

All input and output audio levels for the Control Shelf are

PROGRAMMABLE FEATURES

The Control Shelf personality programming parameters

is designed to decrease the number of transmitter on/off cyclegyjysted by electronic potentiometers. These potentiometers include:

This is achieved by keeping the transmitter keyed for a predetgfy,st pe adjusted by a personal computer (PC) connected to
mined period after a repeat transmission has ended. This perigd_o32 Programming port J6 on the Backplane Board, or b
can be programmed for zero (0) to ten (10) seconds in 100-Miljjlity Handset 19A705965P1 connected to an auxiliary back-

lisecond (0.1 second) steps. All control shelves equipped W"ﬁ]ane board through cable 19D901619P2.

the DOD are shipped from the factory with the timer set for three
seconds.

ing the operating characteristics (or personality) of the Control
NOTE Shelf. The contents of the EEPROM can be changed only through
the use of a personal computer connected to the Programming
port. Limited changes can also be made with the Utility Handset
(with cable) connected to an auxiliary backplane board.

The Drop-Out Delay Timer IS USED only for repeater
functions. Other transmissions, including those originat-
ing from the local microphone, do not use a DOD timer.

sonality settings are contained in the Programming Manual

The Control Shelf hardware includes an EEPROM contain-

Complete instructions on the Control Shelf EEPROM per-

The timer starts whenever a repeat transmission ends. Tﬁ}@_3353_

transmitter is not de-energized through ¢ OSC CON-
TROL andANT RELAY outputs until the timer runs out.

If a new transmission is initiated before the timer runs out,
the transmitter remains energized and the new transmission

completed. If no new transmission is initiated, the transmitter

will remain on until the DOD times out.

LOCAL [
MIC 5| TX
ANTENNA
LOCAL USER
(0] (
STATION < 5
POWER CONTROL
SUPPLY SHELF DUPLEXER
RX
0scCl
| MULT |
RX
IFAS

Figure 5 - Repeat Only Control Shelf

¥ Enable/Disable Parameters

Channel Guard Encode
Channel Guard Decode
STE (Encode)

Repeat Function

CCT

DOD Timer

Simplex

Auxiliary Control

Scan

Auxiliary Receiver
Battery Alarm Tone

DC Remote

Tone Remote

Station Metering

System Parameters

DSP Line In

DSP Line Cancellation

DSP Compressor

Two/Four Wire Remote

Battery Alarm Tone "on time"
Battery Alarm Tone

Repetition Rate

Morse Code ID

Morse Code ID Interval

Line Out level

Line In level

Transmit Audio output level
Channel Guard output level
Carrier Control Time

Dropout Delay Time

Channel Guard Encode Frequency
Channel Guard Decode Frequency
Type 90 Decode

DTMF Decode

DEFAULT PROGRAMMING

If the control shelf has not been factory programmed or has

lost its personality programming information, it will default to
the following conditions:

* Morse code ID disabled

e Battery alarm disabled

* Repeat disabled

» Simplex operation

* CG encode disabled

* CG decode disabled

* Rxfrequency 1 selected

* Txfrequency 1 selected

* 9600 Baud Serial

» 2frequency DC remote enabled
*  DSP-no functionality enabled
* CCT - 3 minutes

» DOD Timer - 3 seconds

e 2-wire remote

SYSTEM INTERFACES

This section contains a description of the interfaces to the
Control Shelf, transmitter, receiver and operator. Also, inter-
facestothe GETC board, programming/ diagnostics serial port
and other miscellaneous interconnections are described. The
station interface nameslild type in the following descrip-
tions are those shown on the MASTR lle Station Interconnec-
tion Diagram (see Table of Contents).

TRANSMITTER EXCITER

TRANSMIT AUDIO HI - The Control Shelf drives the
transmitter exciter 600-ohiMIC HI input, with a 40- to
250-millivolt rms (adjustable) signal that is AC-coupled
(the transmitter exciter puts a DC bias of +10 Vdc onto
this line) onto the Control ShelRANSMIT AUDIO HI
output. The Control shelf is designed with a high imped-
ance output so that other sources can drive this input to
the transmitter without signal degradation.

TRANSMIT AUDIO LO - The common line for the
TRANSMIT AUDIO HI output. It is grounded at the
Control Shelf.

CG HI - The Control Shelf drives the transmitter exciter
with tone or digital Channel Guard tone. The output level
is adjustable.
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TX OSC CONTROL - A high (+10+ 0.5 Vdc @ 5
milliamperes) on this output activates the transmitter. This
output appears as an open collector when the transmitter
is not selected.

TX F1, TX F2/CLK, TX F3/DATA, TX F4/ENBL -
These open collector outputs can withstand up to 30 Volts
on the output when open, and sink at least 4.0 milliam-
peres with an output voltage 0.7 volt. These outputs
are grounded to select the F1-F4 crystal in the transmitter
exciter, activating the transmitter. The transmit frequency
is selected by a remote control unit, or by the Utility
Handset (with cable).

RECEIVER OSCILLATOR/MULTIPLIER

RX OSC CONTROL - Same as th&0V TX output on
the Backplane board. The output is always active.

RX F1, RX F2/CLK, RX F3/DATA, RX F4/ENBL -
These open collector outputs can withstand up to 30 Volts
on the output when open and sink at least 4.0 milliamperes
with an output voltage< 0.7 volt. These outputs are

A low on the receivelRX MUTE input inhibits the
receiverRUS output from going high and turns off the
entire audio circuit to eliminate current drain and disable
the receiver audio.

RX 2 MUTE - The Control Shelf presents a low @.3
Vdc @ < 30 milliamperes) on this open collector output
when the audio from receiver two is muted. This output is
only used when a auxiliary receiver is connected to the
Control Shelf through th8 ECOND RCVR input.

INTERCOM AUDIO - When an audio signal is being
received from the receiver or from the line, the Control
Shelf outputs a 325 millivolt rms audio signal. If an
on-frequency signal is preser€AS = 9.3 V), and the
receiver is not mutedRX 1 MUTE = open collector),
de-emphasized audio with no CG present is routed to the
output.

If the receiver is muted, the local microphone not keyed,
and no RF signal,Secur-it' tone or function tone is
present, compressed audio received from the line is routed
to theINTERCOM AUDIO output.

grounded to select the F1-F4 crystal on the receivgsETC INTERFACE

osc/mult board, activating the selected receive frequency.

RECEIVER IF AUDIO SQUELCH

VOL SQ HI - Audio from the station receiver is input on

The GETC and the MASTR lle control shelf communicate

through digital input and output signals.

The GETC sends the following signals to the MASTR lle

this line. The audio range is from 0 to 1.5 Volts rms. Thigontrol shelf:

output can consist of audio, Channel Guard or data.

VOL SQ LO - This is the common line for théOL SQ
HI input. It is grounded in the Control Shelf.

RUS (ReceiverUnsquelchedSensor) - A high on this
input indicates that an on-frequency signal is being re-
ceived. If CG is enabled, this input will not go high unless
an on-frequency signal with the correct CG tone is applied
to the receiver. A low (0.3 Vdc) indicates that an on-fre-
guency signal is not being received or that an on-fre-
guency signal which does not contain the proper CG tone
is being received.

CAS (CarrierActivity Sensor) - A high% +9.3 vVdc) on
this input indicated that an on-frequency signal is being
received. A low<£ 0.2 VVdc) on this input indicates that no
on-frequency signal is being received. This input is inde-
pendent of the presence of a proper CG tone.

RX 1 MUTE - The Control Shelf presents a low @.3
Vdc @ < 30 milliamperes) on this open collector output
when the audio from receiver one is muted.

COMB PTT IN - Currently not used.
TX CG EN - used in Voiceguard end-to-end applications.

DELAYED PTT IN - Keys the transmitter when acti-
vated by the GETC. (Not used in Voiceguard applica-
tions.)

RUS IN - Keys the repeater when activated by the GETC.
(Not used in Voiceguard or simulcast applications.)

1950 DIS- used in Voiceguard applications.
DETECT DIS - Currently not used.

REPEAT PTT IN - used in Voiceguard and back-to-back
repeater applications.

VG SQ DSBL - used in Voiceguard encrypt/decrypt ap-
plications.

The MASTR lle control shelf sends the following signals

to the GETC:

REPEAT PTT OUT - Signals to the GETC when RUS
is present and the MASTR lle repeater is enabled.

VG PTT OUT - Used in Voiceguard encrypt/ decrypt appli- CONTROLS AND INDICATORS

cations.

CG MON - Signals to the GETC when the MASTR lle is Controls

operating in channel guard monitor. (Not activated by
switch.)

REMOTE PTT OUT - Signals to the GETC when the
MASTR lle is detecting "HOLD" tone or "HOLD" current.

COMB PTT OUT - Signals to the GETC when the station
is keyed by any PTT except for MORSE CODE.

RX1 MUTE - Mutes the main receiver except when main
receiver is required.

STATION POWER SUPPLY

Power Supply Inputs

13.8 VDC (A+)- The station power supply generates a +13.8

Vdc £10% input rated at three amperes. The Control Shelf
obtains all required voltages from this input. The station may
also be powered by an external 13.8 Vdc source.

GND - The ground return is to the station power supply.

TX DISABLE - Activating this switch disables the trans-
mitter by turning off théefX OSC CONTROL output, and
de-energizing the antenna relay. When the transmitter is
disabled, the station operates in the intercom mode.

REMOTE PTT - Activating this switch causes the station
to react as though a PTT command has been received from
a remote.

CG MONITOR - This switch selects the station Channel
Guard Monitor function. When activated, all CG require-
ments on the receiver portion of the station are removed.
This means all received transmissions will be heard regard-
less of their CG contents. However, the transmitter still
requires the proper CG be present before it will repeat the
audio.

When the CG Monitor function is not activated, the receiver
requires the proper CG be present prior to unmuting. The
transmitter requires the proper CG be present prior to repeat-
ing any transmission.

Indicators

Power Supply Module Outputs

+10V RX - Supplies +10 Volts de 0.3 Vdc at up to 500
milliamperes. The primary load is the station receiver.

+10V TX - Supplies a closely-regulated +10 voltsic3
volt at up to 500 milliamperes. The primary load is the
station transmitter.

TX - This LED indicates the transmitter is on.

CG MONITOR - This LED indicates the station is in the
CG MONITOR mode.

TX DISABLE - This LED indicates the Control Shelf is in
theTX DISABLE mode, and cannot initiate a transmission.

Local MIC Interface

+12V VDC - Supplies a +12 Vdt 0.6 Vdc output rated at
100 milliamperes.

+5VDC - Supplies a +5 Vdt 0.25 Vdc output rated at 1000
milliamperes.

-12 VDC - Supplies a -12 Vde 0.6 Vdc output at 100
milliamperes.

-5 VDC - Supplies a -5 Vde: 0.25 Vdc output rated at 40
milliamperes for Control Shelf operation only.

+5VDC - Supplies a +5 Vdg 0.25 Vdc output rated at 40
milliamperes for analog circuitry.

LOCAL PTT - Alow (1 voltorless) on this inputindicates
the local microphone is keyed. The Control Shelf establishes
an audio path from tHeOCAL MIC HI input to theLINE

and TX AUDIO outputs. The Control Shelf also activates
the transmitter oscillator and energizes the antenna relay if
the transmitter has not been disabled byTtKeDISABLE
switch.

Normally, LOCAL PTT is the highest priority PTT func-
tion. Local PTT will preempt all other PTT functions includ-
ing REPEAT and REMOTE PTT, and will continue to
transmit on the currently selected frequency.

LOCAL MIC HI - This input line is DC biased at +12 Vdc
by the station Control Shelf to supply power to the micro-
phone. The microphone AC couples 100 millivolt rms audio
into the Control Shelf 600 ohm inputimpedance through this
line.




LBI-38430F

LOCAL MIC LO - This is the AC reference for the- When the transmitter is energized and operating from the
CAL MIC HI audio. It is grounded in the Station Control  battery backup system, the Control Shelf provides an alert
Shelf. tone in theTX AUD output signal. The alert tone is also

L . heard at the remote control unit.
GND - This is the ground supply to the microphone.

Line CIRCUIT ANALYSIS

LINE - Audio is transmitted on this output pair. Audio is . .
also received on this line pair if the Control Shelf is config-, oII(-)eri?I b?:?rlguiol?égorldihoerlfrr?(c))glsj:ztss' of a frame assembly and the
ured for two wire audio. The Control Shelf has an outpu{ 9 '

impedance of 600 ohms, and can drive a 600-ohm line with *  Backplane Board 19D902459G1

an adjustable signal level from -19 to 7 dBm. «  Power Module 19D902589G1

DUPLEX AUDIO - Audio is received on this wire pairina  « System Module 19D902590G1 (DC control), or
four wire system. 19D902590G2 (tone control). System Module
SECOND RCVR- This is an audio input from an Auxiliary 19D902590G2 consists of a 19D902590G1 module with

. L g " DSP board 19D902667G1.
Receiver. Audio is present on this input when the Auxiliary _ N _
Receiver has a valid signal and is not muted by the Control *  Optional Auxiliary Backplane board 19D902978G1 is
ShelfRX 2 MUTE output. also available.

A simplified block diagram of the Control Shelf is shown in
Figure 6.

The programming/diagnostics RS-232 serial port is a multi- o )
purpose port that is used to communicate with a personality Refer to the individual Maintenance Manuals for the Power

programmer, automated test equipment and other system colfiodule, System Module and Auxiliary Backplane Board for
ponents. When the Utility Handset is connected to the auxiliar§etails.

backplane, the Control Shelf must be reset while depressing a

volume button. This provides communication from handset tg ACKPLANE BOARD

shelf. The handset uses 300 baud data and the PC programmer

uses 9600 baud data.

Programming/Diagnostics Serial Port

The Backplane Board mounts on the back of the Control
PGM TXD - The Control Shelf transmits 300- or 9600-baudShelf assembly, and provides slotted 96-pin DIN connectors P1,
RS-232 data on this line. When the Utility Handset is conP2 and P3 for the plug-in modules. It is recommended that the
nected to the auxiliary backplane board, the Control Shebystem Module be installed in P1, the Power Module in P2, and
must be reset to perform the autobaud function. an auxiliary backplane, if present, be installed in P3. Refer to the

, Interconnection Diagram for system connections (see Table of
PGM RXD - The Control Shelf receives 300 or 9600 ba“dContents).

RS-232 data on this line.

NOTE

The 96-pin DIN connectors on the Backplane and Auil-

iary Backplane Boards are pressed (not soldered) intg the
boards. Removal and/or replacement of these conneftors
is not recommended as damage may occur.

Miscellaneous Interfaces

ANT RELAY - Alow (< 1.0 Vdc) on this output line causes
the antenna relay to energize before transmitting. A high (>
13.0 Vdc) on this output line de-energizes the antenna relay.

The TX LED follows the logic of this output. TR OSC All signals to and from the Power Module, System Module,
CONTROL output will not be activated until theNT  anq other station modules are routed through the Backplane
RELAY output has energized the antenna relay for at leagoard. The board also detects the DC control currents when
15 milliseconds. This delay allows the antenna relay {¢stajled in a DC remote-controlled system. The +10-Volt regu-
energize before applying RF. lators for the Transmitter and Receiver and the drivers for the
BATT STBY - A high on this input indicates the station AC receiver ICOM select lines are located on the Backplane Board
power supply is powering the station. A low on this input2s Well.

indicates that the battery backup system is supplying power

to the station, and that power should be conserved.
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All system interconnections are made through the Back-

The Control Shelf utilizes DC currents selectively applied

plane Board. Jacks J1201, J1202, J1203, and J1204 conntecta telephone pair at a remote control console. A remote
to the station harness, and are required for all installationgontrol unit can apply up to six current levels to the He:
Diodes D13 and D14 on the antenna relay connection of J12@illiamperes+11 milliamperes -2.5 milliamperes and 0 (zero)
(ANT RLY) protect the driver circuitry on the System Module milliamperes. The currents are decoded by the Backplane

from inductive spikes.

J1214 is also located on the backplane for connection @
the station harness. This jack is required for metering and fodr

Board to provide th&®C CTRL 1, DC CTRL 2 andDC
TRL 3 outputs that activate the control circuits in the Control
helf. A truth table of the decoding method is shown in Table

frequency operation. It can also be used in other applications.

P1215 is the local microphone connector.

Service Note: The pinout for four-frequency operation has

Table 3 - Decoding Truth Table

A positive current applied to TB1201-1 is blocked by D2, anqReceiver Frequency Drivers
is coupled through D3. There it is then blocked by D6, and then
applied to the current detection circuitry. Since D6 is reverse
biased, optoisolator U3 does not conduct, keeP@dCTRL 3
high. The return current is coupled through D1 to TB1201-6.

IC U6 provides four frequency select drivers for the receiver
frequency. These open collector drivers are used only to select
the appropriate receiver frequency. If other logic circuits require
one of the receiver frequency select signals as an input, that logic
circuit should be driven directly by the select outputs of the
System Module, and not by U6.

NOTE

A low (0) is considered to be 0.8 volts or less. A hjgh
(1) is considered to be 3.5 volts or more.

The ground supply for U6 is taken directly from the receiver
ground. This prevents noise getting into the frequency select
signals and adversely affecting receiver performance. Care

6- and 11-mA Detect

been slightly modified (RXF3 has been moved to J1214-pin
5). Care should be taken when installing the backplane in theCONTROL |DC CTRL 1 |[DCCTRL 2 |[DC CTRL 3
field. For field installation instructions, refer to the APPEN-| CURRENT
DIX as listed in the Table of Contents. (mA)
An RS232 serial interface is included on the Control Shelf
for programming and diagnostics, and can be accessed frgm 0 High High High
the DB9 connector, J6, on the Backplane Board.
-11 Low Low Low
DC Control and Audio Inputs 11 Low Low High
There are three methods of applying control current to the ) .
Backplane Board through terminal block TB1201. The threg 22 High High Low
methods are:
-6 High Low Low
1. For separate control and audio pairs, the contrgl
current must enter the current detection circuitry +6 High Low High
directly. This is done by connecting the control pair
to terminals TB1201-1 and -6. When in this configu-
ration, the jumpers at J4 and J5 must be removed. Bridge Rectifier
2. Forasingle wire pair used for both control and audio, \Wwhen a DC control current is applied to the control pair,
the pair is connected to TB1201-3 and -4. With thishe full-wave diode bridge consisting of D1, D2, D3, and D6
configuration, the control current goes through theyirects the positive and negative line currents to the current
primary winding of line coupling transformer T1 detectors. Optoisolator U3 serves as a negative current detec-
Where it iS b|OCked by Capacitor Cl1. The current i%or’ and is a|so a part of the diode br|dge
then applied to J5, where a jumper routes the current
from pin 1 to pin 2. The output at pin 2 is applied to .
the current detection circuitry. Negative Current Detect
The return path for the control currentis through J4-2 A negative current applied to the line is coupled to the
where it is routed by a jumper to pin 3. It is thenControl Shelf through TB1201-6. The current flow is blocked
coupled through a portion of T1 and applied toby D1, forward biasing the diode in optocoupler U3, turning
TB1201-4. it on. Turning on U3 causes the voltage on Pin 5 (collector) to
go low, causind®C CTRL 3 to go low (see Table 1).
3. For a 4-wire audio system, the control current can

also enter TB1201-2 and -5. In this type of installa- The current then coupled through D6 where it is blocked
tion, the control current is coupled through the pri-by D3 and applied to the 6- and 11-milliampere current detec-
mary of T2 where it is blocked by C2. The controltion circuits (Q1, Q2, U4 and U5). The negative current returns
current is then routed through the current detectiofrom the current detection circuit through D2, and then out at
circuitry by connecting jumpers from J5-3 to J5-2,TB1201-1.

and from J4-2 to J4-1.

should be taken in the field to maintain the integrity of this

The 6 mA Detect circuit consists of 6.8 volt zener diode D2¢0onfiguration.

transistor Q2 and opto-coupler U5. The 11-mA detect circuit

consists of 15-volt zener diode D1, transistor Q1 and opto-cou- 1N€ System Module outputs open collector receiver fre-
pler U1. guency select lines which are pulled up to +5V by resistors R19

through R22. These outputs are applied to the positive hode input
Control current enters the 6-milliampere and 11-milliamper&' the quad comparator IC U6. The negative node inputs of U6

current detection circuitry through the diode bridge. It therf"® Piased by the resistor divider network R23 and R24.

develops a voltage across 3K-ohm parallel resistors R5, R6, R17,

and R18. When the system module pulls a receiver frequency select

line low, the positive node input of the comparator is forced to

As the current approaches 6 milliamperes, the voltage acrogfound and the negative node terminal of the comparator remains
this 3K-ohm load rises above 6.8 volts, and zener diode D& *+2.5V. This causes the output of the comparator to go to
begins limiting. This causes the voltage at the emitter of Q2 f&C€iver ground. When the system module outputs an open oniits
exceed the voltage at its base, turning the transistor off, THECeiver frequency select line, the outputis pulled up to +5V. The
control current is then routed through U5 instead of Q2. Thig®V On the positive node and the +2.5V on the negative node of
causes U5 to turn on, and the voltagp@tCTRL 2 to go low. the comparator causes the output of the comparator to go to an

open.

As the control current continues to increase and approach 11
milliamperes, zener D5 begins to limit. This causes the emittgt o M Signaling
voltage of Q1 to exceed its base voltage, turning Q1 off. U4 then
turn; on an®C CTRL 1 goes low. Debouncing qnd squelch tail In 24-volt E & M signaling applications, 24 volts is applied
elimination _caused by control currgnts ramping up or dov‘_’%tTBlZOl-l and -6. This results in approximately 8 milliamperes
through valid control current detection levels is performed "?Iowing through the 3k-ohm load presented by the current detec-
software. tion circuitry. The current detection circuitry then detects 6

milliamperes.

10-Volt Reqgulators

When 48-volt signaling is used, resistors R100 and R101
Transmitter and receiver +10-volt regulators U1 and U2 arfust be clipped out. This increases the load to 6k-ohms, and the

also located on the Backplane Board. Each regulator is powerEHrrent detection circuitry then detects the 6 milliamperes when

by the +13.8 volts (A+) from the station power supply. Low#8 Volts is applied.

drop-out regulators are used to provide reliable output during
battery standby operation. U1 and U2 typically provide regma{'_iqhtninq Protection
tion for voltages as low as 10.8 volts dc, and can source approXi-
mately 500 milliamperes each.

Lightning protection for the Control Shelf is provided by
_surge protectors SG1, SG2, SG3, SG4, SG5, and SG6. When a

Capacitors C3, C4 and C7 provide filtering for U1. Capaciyq|iaqe spike enters on any pin of TB1201, the resistance of these

tors C5, C6 and C8 provide filtering for U2. Diodes D7 and D&\ jces decreases, shorting the spike to earth ground through the

are surge protectors. chassis. Secondary spike protection is provided by zener diodes
D9, D10, D11, and D12. These devices limit the instantaneous
voltage on the secondary of T1 or T2 to 6.8 volts.

10
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These lines have a fixed amount of loss which varies with
frequency, temperature, from deterioration of splices, and from
moisture getting into the cables. When these cables get old, the
phone company sometimes applies DC current to improve the

This section covers the characteristicstefephone lines"  joints and lower the line loss.
that are commonly used between remote control units and re-
motely-controlled base stations. While specifically directed to  Normally, a +10 dBm test tone can be applied to these lines.
systems that use tone signaling, it is also helpful in connectiorhese lines do not normally include any type of voice limiters.
with systems that use direct current (dc) signaling.

TELEPHONE LINE
CHARACTERISTICS

ch teristics of thedgoi de" i d thei i The second type of line is\dIRE LINE WITH AMPLI-
aracteristics of thesgoice gradelines and eir appli- - ¢ jpps  Thege lines are normally supplied when the loss of

cation to Land Mobile communications systems will be covere vailable lines is too high. An amplifier or several amplifiers are

This section refers to frequency response only as it affects 1008 yed to the line to make up for the loss
signaling. It does not cover total audio frequency response as '

related to audio quality. One commonly used amplifier is the E-6 repeater. This am-

In some cases, the radio user will provide wires within higlifier will pass DC current and they have been used on dc lines
building or his complex of buildings. In these cases he will havtor years. These amplifiers include limiters which start limiting

much more freedom in the levels that he can use. Normally thedesomewhere around 0 dBm input to the amplifier. The limiters
are short lines that involve very little loss. do not cause any real problems on DC systems since only the

voice peaks are clipped. However, special care must be used

when applying them to tone remote control systems.
TYPES OF VOICE GRADE LINES

Each amplifier can be adjusted for up to 12 dB of gain. If the
These lines are normally obtained from a communicationk9ss the phones company is making up is more than 12 dB, one

common Carrier"phone company" for our purposes here)_ or more amplifiers are added. The amplifier(s) can be placed at
When a voice grade (as contrasted tdata line" ) telephone  any pointin the line.
line is requested, there is no way of knowing just what type of

line will be received from the phone company. The third type of telephone line iDeerived Facility using

carrier equipment. Since this is the most complicated, more care
In addition, the telephone company may supply one type ¢$ required when connecting radio equipment. This type of line
line first, and later change it to another type without any notifiwill be available more often in the future.
cation to the user. One of the following types of telephone line

can be expected: The phone company supplies two wires at each end of the

circuit. Each two-wire end goes to some point in the circuit where

1. Wire lines with no amplifiers it is converted to a four-wire circuit and then connected to the
- . - . carrier equipment. A four-wire circuit can be ordered if that is
2 I\:)vslrse lines with amplifiers added to compensate for IIneWhat is required. At the other end, it is taken out of the carrier
equipment and converted back to the two-wire circuit. The carrier
3. Facilities derived from carrier (multiplex) equipment has a transmit path and a receive path. The gain is

adjustable each way.

These lines have different operating characteristics, and each )
must be treated differently. In large systems, all three types of The phone company wants to see a maximum three-second
lines can be provided. In long haul applications, a system cd@vel of -13 dBm at the carrier equipment as measured on a

consist of two or three of these types of lines in tandem (tieghodified Western Electric 3-type noise measuring set. The tele-
together end-to-end). phone equipment will limit the audio if the signal is above -13

dBm at the carrier input. This does not mean that the maximum

The first type iSWIRE LINE WITH NO AMPLIFIERS that can be applied into the two wire end is -13 dBm.
These are the same lines that have been used for years to control
DC systems. These are the easiest to work with since they include If the radio equipment is a good distance from the carrier
no problem-causing electronic equipment. These are usable 8fuipment, there will be some line loss. If the loss is 5 dB, for
tone systems, but cannot be used satisfactorily in DC contriistance, then -8 dBm could be applied into the two wire end.
applications. These lines are normally found in less populatetherefore, the phone company will have to be asked in each case
areas where the phone company has not yet switched to cariéiat level is allowed to be applied at the two-wire end.
systems.

If the phone company checks and finds that too much audi00 miles is 34 dBrnC. If this type meter is not available, an
is being applied into the carrier equipment, they will put a padhC- VTVM can be used. If there is a noise reading of -50 dBm
into the circuit to cut the audio down. or less, generally this is considered an acceptable circuit.

When the phone company is asked what levels can
applied to the line, they will either provide a leveVialume
Units (VU) or test toneVU is average voice which is generally
considered to be 10 dB below test tone. Test tone is a 1000 or In contrast with dc systems, where audio level setting was
1004-Hz tone used to line up the circuit. Test tone is normallfot as critical, it is important that levels in tone applications be
given in dBm. If the radio installer isn’t careful, he and theset properly. Failure to do so results in the control function not
phone company will be talking 10 dB apart. If the phonevorking properly. For example, after the installation when the
company says the limit is 0 VU, use +10 dBm for the lineupuser has gained a little experience, the user may find that they

are not always picking up the function selected. A little extra

The two wire ends of these lines are normally designed téme spent at the installation will save many problems of this
work with a 600-ohms impedance in and out. The transmit ariyipe later.
receive carrier equipment gains are set up for 600 ohm termi-
nations. If the line to the carrier equipment is fairly long, the ~ This equipment is designed so that the tone sequence
impedance at which at the two-wire end is not very critical. consists of either two or three parts. The first part is the

"Secur-it" tone (2175 Hz) which is sent at the highest level

If the two-wire end is close to the carrier equipmentfor approximately 125 milliseconds. This is followed by the
however, then the impedance is critical. If the impedance is néinction tone which is sent at a level 10 dB lower for approxi-
600 ohms, it can cause the gain of the carrier equipment to geately 40 MS. In the case of a transmit function, the function
up or down. In some cases, feedback (oscillations) from tH@ne if followed by 2175 Hz at a level 30 dB down from the
receive path to the transmit path will be present. A commorSecur-it" burst (therefore, itis 20 dB down from the function
problem which causes oscillations in the carrier equipment i®ne burst). This tone continues for the duration of the transmit
gain change, whether from misalignment or other reasons. function. The average voice (0 VU) is sent at the same level as

the function tone, therefore, the test tone for the voice is sent

American Telephone and Telegraph Company has publisit the same level as thgecur-it" tone.
ed a reference for Voice Grade Lines entitl@fjvate Line
Interconnections, Voice Applications”(Publication Number "Secur-it" tone must arrive at the base station at no less
43201). It covers several types of private line interfaces. ThetBan -20 dBm. The transmit hold tone must arrive at the base
is no publication that covers radio control alone. Howeverstation at no less than -50 dBm. The test tone for the voice must
there are several parameters provided in the publication tharive at the base station at no less than -20 dBm. Therefore,
are important to note. the limits of system operation are usually established by only

three things:

The 1000-Hz loss design objective is 0 to 10 dB. If the loss
is not specified, there will be a loss of 10 dB at 1000 Hz in
most cases. The phone company allows itséfHORT-
TERM fluctuation oft 3 dB and 4 ONG-TERM variation
of + 4 dB. If a 10 dB loss line at 1000 Hz is specified, up to
14-dB loss can be expected, and the phone company would
still be within their design limits.

bIeONE REMOTE CONTROL SYSTEMS

1. The maximum level at 2175 Hz that the phone com-
pany will allow to be sent from the most distant point
in the system. Normally this will not be higher than

0 dBm. In some cases it can even be less, or on rare

occasions it can be +5 or +10 dBm.

The loss of the circuit at 2175 Hz. Do not forget the

The loss between 500 and 2500 Hz can be +2 dB and -8 long-term variation of up to 4 dB more.

dB relative to 1000-Hz loss. Note that the phone man may refer
to this as -2 and +8 in the telephone company way of talking.
The loss between 300 and 3000 Hz can be +3 dB to -12 dB
relative to the 1000 Hz loss. This says that if there is a line with ] o
10 dB of loss at 1000 Hz, a loss of as much as 18 dB at 2500 Normally, most systems will not crowd these limits. How-

Hz, and 22 dB of loss at 3000 Hz can be expected. Atldss ever, if the result is a few dB short, consider adding C-1
dB’of long-term variation should be added to this ' conditioning (at an added cost). Resist the natural desire to just

turn up the tone sending level as this will cause improper
System operation.

The requirement that th&ecur-it" burst must ar-
rive at the base station at no less than -20 dBm.

Noise on this type of line is measured at each end with
Western Electric 3-type noise meter. The allowable level of a
line from 0 to 50 miles is 31 dBrnC, and for a line from 51 to
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Increasing the level will cause ttgecur-it" tone burst to If the phone company will not allow a continuous tone as

go into limiting in the phone company equipment. The limitechigh as -8 dBm to be sent, then a lower loss circuit should be

tone causes thi&ecur-it" tone filter in the base station to ring. requested or C-1 conditioning added.

This will result in picking up or dropping out functions which

were not selectetNEVER allow the"Secur-it" tone to be in When ordering phone lines for a voting system, if possible,
limiting. all lines should be of the same type. Different phone line

responses will cause the voter to prefer one signal over others.

There is an easy way to check and see if'8szur-it"

tone is in limiting. With the phone lines connected to the It is improper system design to have the received signal
equipment at both ends connect an AC voltmeter across tBelection biased by'poorer" telephone circuit. Many phone
phone line at the base station. Arrange to send a burst edmpanies will add pads to build out the lines. If this is

"Secur-it" tone long enough to measure the incoming levetonsidered when the lines are ordered, it should not be difficult

on the AC voltmeter. Then arrange to send a burst of 1950 Ha build all of the lines out to have the same frequency
function tone long enough to measure the incoming level oresponse.

the AC voltmeter. If the 1950 Hz tone does not arrive 1G:dB (
1 dB) less than th&ecur-it" tone, then th&Secur-it" tone

is in limiting. It will become necessary to lower the sending
level at the remote controller until it is below limiting.

If a standard voice grade circuit is ordered, and the loss is

ORDERING VOICE GRADE PHONE LINES

If the audio is high enough to cause the telephone equiftot specified, the following will normally result:

ment to go into limiting, it will cause amplitude distortion. On 1
a high loss line the amplitude distortion will causeHd.D '
tone (2175 Hz) to vary and the transmitter to drop out. This 2,
can be checked by monitoring the test point specified. If the
level is below the amount indicated the transmitter will unkey 3.
from time to time.

On tone controlled remote controlled systems, care must

be used when connecting two telephone lines in tandem. For
example for a base station and two remotes, a phone line is 4.
ordered to connect the station to the first remote, and a second
line to connect the second remote to the first remote. The loss

of each line is now added together and the tones from the 6,
second remote can not operate the base station. The installer
can either specify a low loss on each line, or run each line 7
directly to the base station.

A check with the phone company can determine which
approach is the least expensive over a period of time; i. e., an
analysis of non-recurring costs versus recurring costs over the
expected length of time the circuit will be used.

VOTING SYSTEM CONSIDERATIONS

A voting system uses a continuous 1950 Hz tone on the
telephone line when the receiver is squelched. This voting tone
is normally sent from the station to the voting selector 3 dB
lower than the 1000 Hz test tone level. Most telephone lines

Loss at 1000 Hz will be 5 to 10 dB; normally 10 dB
Long-term variatiort 4 dB

Amplitude distortion (frequency response)
Referenced to 1000 Hz; + = more loss
300 to 3000 Hz: -3to +12 dB

500 to 2500 Hz: -2 to + 8 dB

Noise: 31 dBrnC maximum
Frequency translation errat:5 Hz
Normal impedance: 600 ohms

Maximum permitted signal into the line:

-6 dBm to -13 dBm in-band three second average (the
level arriving at the carrier equipment cannot be more
than -13 dBm)

By adding C-1 conditioning, the loss changes to:
Amplitude distortion (frequency response)
Referenced to 1000 Hz; + = more loss

300 to 2700 Hz: -2 to +6 dB

1000 to 2400 Hz: -1 to +3 dB

One added advantage to C-1 conditioning is that the
voice quality will be improved by boosting the high
frequency components.

have a frequency response which attenuates the 1950 Hz tcif)geﬁONE COMPANY ORDERING

with respect to a 1000 Hz test tone, therefore care should

taken to ensure that the correct levels are received at the votiHﬂFORMATlON

selector.

When ordering a telephone line, the following must be
considered:

1. Type of circuit; J3-3 (red) and -4 (green). Refer to Methods 1 and 2 in Table 4
Voice grade, 2-wire termination, for radio control, for examples.
and tone remote system - send/ receive; voting NOTE
system - receive only. . S . . A
y y Polarity must be maintained if the metallic control paif is
2. DC continuity not required being used for DC control.
3. Impedance: 600 ohms 20% FOUR-WIRE OPERATION
4. Line Loss: For examples, refer to Methods 3 and 4 in Table 2, and the
Tone remote system: associated illustrations showing the different methods.

Sends 125 MS of 2175 Hz tone, and it must arrive

at the base station at no less than -20 dBm incIudin%

long-term variation. Average voice is 10 dB below E & M SIGNALING
the 2175 Hz tone burst.

E & M lead signaling systems derive their name from certain
Voting system: historical designations of the signaling leads on circuit drawings.
Sends a continuous 1950 Hz tone when the receiveyn "M" lead is associated with the tréhis function while the
is squelched, and it must arrive at the voting selec'E" |ead is associated with the Eéee function. In two-way
tor at no less than -30 dBm including the long-ternyadio systems with remote control, E & M Signaling can be the
variation. only type of supervision offered by the available carrier circuits.

5. C-1 conditioning if necessary. (If two phone lines are  Generally, both 4-Wire Audio and E & M Signaling options
to be tied in tandem, it is usually proper to specify C-lare used to interface between the radio and carrier systems.
conditioning. However, 2-Wire Audio can be used in the two-way radio portion
f the control system if hybrids are installed to provide transition
etween the 2-Wire and 4-Wire connections. Usually the E & M
%ignaling is separated from the audio (separate line) in both
2-Wire and 4-Wire installations.

6. If more than one phone line is to be used, a blocg
diagram showing locations and type of equipmentto b
used should be provided the telephone company.

Figure 7 illustrates a typical interface between a two-way
INSTALLATION radio system and a multiplex/microwave system. The Remote
Control Console and Base Station are equipped with the E & M
If the Control Shelf panel is not purchased as a part of &ignaling Option and the 4-Wire Audio Option. The console
station combination, it will be necessary to install it in the statioRrovides a regulated -48 Vdc output (or -24 Vdc with minor
frame using Control Shelf Installation Instructions contained ifmodifications) to theM" lead when thdRANSMIT switch is
the APPENDIX to this Manual. Installation hardware is con-pressed. This -48 Vdc activates a tone encoder (usually 3825 Hz)
tained in Hardware Kit 19A149326G7. Refer to the Mechanicdh the multiplex rack. The tone encoder modulates the carrier
Layout Diagram 19D417483 included in the appendix of thigrequency which is transmitted over the microwave link.
manual for installation of the Hardware Kit (see Table of Con-

tents) At the station end of the microwave link, the signal is de-

modulated and the 3825-Hz tone operates a tone decoder in the
multiplex rack. The output of the decoder results in a contact

closure which applies +48 VVdc (or +24 Vdc) to the control shelf.
This voltage should be connected between J1201-1 and J1201-6
on the backplane board. Jumpers on J4 and J5 of the backplane
board should also be removed. If +48Vdc is being used, resistors
R100 and R101 on the backplane board should also be removed.

Minor harness modifications may be required when field

installing a control shelf with the 19C320811G16 hgr-
ness. Refer to the notes located on the Interconnegtion
Diagram before installing (see Table of Contents).
When the system is configured in this manner, approximately

+8 milliamperes flows through the DC control decode circuitry
TWO-WIRE OPERATION on the backplane. This will cause the control shelf to decode a
+6mA control current to key the transmitter and route line audio

. _ i to the transmitter.
For two-wire operation, connect the pair to TB1201-3 and -4.

If the remote control unit at the other end is an RCN1000, use
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TONE REMOTE INSTALLATION

Jumpers P4 and P5 located on the backplane board are not E)

C) No CG Encode/Decode
D) No CCT or DODT Timers

required and may be removed. Refer to the sections on TELE-

PHONE LINE CHARACTERISTICS and LEVEL ADJUST-
MENTS for additional installation information. Line connec-

3) Adjust the repeat RF modulation and subaudible tone
(CG) modulation by adjusting the manual potentiometers
on the repeater panel and/or by adjusting the station

tions are made to TB1201 on the control shelf’s backplane board.

Two Wire Tone Remote

When the control shelf is used with a two wire tone re-
mote/console, the audio pair should be connected to TB1201.ZETRON MODEL 38 COMMUNITY
and TB1201-4.

Four Wire Tone Remote

1. Make the following connections between the base station
and the repeater panel. P3 is located on the Control Shelf

When the control shelf is used with a four wire tone re-
mote/console, the remote control transmit pair (which modulates

Remote control is optional

digital pots. Adjust the CG pot for subaudible tone modu-
lation level and the TX audio pot for nominal speech
modulation levels.

REPEATER PANEL

Backplane 19D902459G1, and the connections to the
repeater panel are located at the terminal strip at the rear

the transmitter) should be connected to TB1201-2 and -5. The of the unit.
remote control receive pair (which listens to the receiver) should
be connected to TB1201-3 and -4.
RADIO END SIGNAL NAME/(FUNCTION) CSI END
CSI MODEL 32 COMMUNITY REPEATER b3 AH(DC P 1
- + ower
PANEL
P3-B13,C13 GND/(Power Ground) 34
1) Make the following connections between the base statign ‘ .
and the repeater panel. P3 is located on the Control Sheft3-€20 LocalPTT/(Service MIC PTT)
Backplane 19D902459G1, and the connect|.0ns to ltlh?f’:%—BZO CAS/(CarrierA ctivated Squelch) 10
repeater panel are located at the DB9 subminature
type connector at the rear of the unit. P3-A3 MICHI/(Service MIC Audio) 11
P3-B6 CGHI/(CTCSS Encode) 13
RADIO END SIGNAL NAME/(FUNCTION) CSI END P3-B2 VOL/SQHI/(Demodulated Audio) 15
P3-C21 A+/(DC Power 1
. 2) Program the base station to be used with an external
P3-B13,C13 | GND/(Power Ground) ’ repeater panel using standard PC-programming software.
. For proper operation, the station firmware must be
P3-C20 LocalPTT/(S MIC PTT 5 ’ :
oca (Service ) 344A3307G11 (Group 11) or higher. Program the follow-
P3-B20 CAS/(Carrier Activated Squelch) 6 ing parameters:
_ _ 5 A) No Repeat
P3-A3 MICHI/(Service MIC Audio)
. B) RF Duplex
P3-B6 CGHI/(CTCSS Encode) C) No CG Encode/Decode
P3-B2 VOL/SQHI/(Demodulated Audio) 3 D) No CCT or DODT Timers

2) Program the base station to be used with an external
repeater panel using standard PC-programming software.
For proper operation, the station firmware must be )

344A3307G11 (Group 11) or higher. Program the follow-

ing paramters:

A)
B)

No Repeat
RF Duplex

E) Remote control is optional

Adjust the repeat RF modulation and CTCSS (CG)

modulation by adjusting the manual potentiometers on
the repeater panel and/or by adjusting the station digital

pots. Adjust the CG pot for CTCSS modulation level and
the TX audio pot for nominal speech modulation levels.

Before making adjustments to the control shelf, the station

LEVEL ADJUSTMENTS

DC Remote/DC Remote-Repeat:

RF equipment should have been properly aligned.

If a utility handset is used, its MIC is inactive. The utilfty
handset MIC may be enabled by adding R11 on|the
Auxiliary Backplane Board 19D902978.

NOTE

TEST EQUIPMENT REQUIRED:

A PC programmer or option B3MB1B auxiliary back-
plane with a Utility Handset (19A705965P1) and
cable (19D901619P2).

Line Out Pot 1 (POT1-LO)=67 (0 dBm at 3 kHz. RX dev.
@ 1kHz.), =21 (-10 dBm at 3 kHz. RX dev. @ 1 kHz.),
=7 (-20 dBm at 3 kHz. RX dev. @ 1 kHz.).

Transmit Pot 2 (POT2-TX)=64.

Line In Pot 3 (POT3-LI)=46 (0 dBm high level input @
1kHz.),=143(-10 dBm high level input @ 1 kHz.), =255
(-20 dBm high level input @ 1 kHz.).

Channel Guard Pot 4 (POT4-CG)=0 (without CG en-
code), =69 (with CG encode).

DSP Cancellation Pot 5 (POT5-DC)=0.
DSP Line In Pot 6 (POT6-DI)=0.
DSP Compressor Pot 7 (POT7-CP)=0.

Tone Remote/Tone Remote-Repeat:

Audio oscillator

AC voltmeter

RF signal generator

Deviation monitor

Extender board 19D903197G1

Refer to Figure 8 for a basic block diagram of audio

routing. The pot number circled by each pot is the correspond-
ing pot number on the utility handset. Refer to the trou-

bleshooting section for additional information on level adjust-
ments.

TYPICAL POT VALUES FOR Mille
SYSTEMS

The following information provides typical values for the
pot settings when used in the indicated configurations. The@DACS (GETC interface):

values are typical and are provided as a guide. Actual values
may be different for your system due to line characteristics,

Line Out Pot 1 (POT1-LO)=46 (2 wire; 0 dBm at 3 kHz.
RX dev.), =14 (2 wire; -10 dBm at 3 kHz. RX dev.), =4
(2 wire; -20 dBm at 3 kHz. RX dev.), =67 (4 wire; 0 dBm
at 3 kHz. RX dev.), =21 (4 wire; -10 dBm at 3 kHz. RX
dev.), =7 (4 wire; -20 dBm at 3 kHz. RX dev.).
Transmit Pot 2 (POT2-TX)=64.

Line In Pot 3 (POT3-LI)=0.

Channel Guard Pot 4 (POT4-CG)=0 (without CG en-
code), =69 (with CG encode).

DSP Cancellation Pot 5 (POT5-DC)=0 (4 wire), =75 (2
wire).

DSP Line In Pot 6 (POT6-DI)=12 (0 dBm high level
input @ 1 kHz.), =39 (-10 dBm high level input @ 1
kHz.), =121 (-20 dBm high level input @ 1 kHz.).

DSP Compressor Pot (POT7-CP)=1297.

system configurations, etc.

Repeater:

Line Out Pot 1 (POT1-LO)=0.
Transmit Pot 2 (POT2-TX)=64.
Line In Pot 3 (POT3-LI)=0.

Channel Guard Pot 4 (POT4-CG)=0 (without CG en-
code), =69 (with CG encode).

DSP Cancellation Pot 5 (POT5-DC)=0.
DSP Line In Pot 6 (POT6-DI)=0.
DSP Compressor Pot 7 (POT7-CP)=0.

Line Out Pot 1 (POT1-LO)=64 (0 dBm at 3 kHz. RX
dev.), =21 (-10 dBm at 3 kHz. RX dev.), =7 (-20 dBm at
3 kHz. RX dev.),

Transmit Pot 2 (POT2-TX)=115.

Line In Pot 3 (POT3-LI)=0.

Channel Guard Pot 4 (POT4-CG)=0.

DSP Cancellation Pot 5 (POT5-DC)=0.

DSP Line In Pot 6 (POT6-DI)=12 (0 dBm high level
input @ 1 kHz.), =39 (-10 dBm high level input @ 1
kHz.), =121 (-20 dBm high level input @ 1 kHz.),

DSP Compressor Gain Pot 7 (PT7-CP)=1240.

DSP Compressor Threshold Pot 2 (Page2, PT2-
CT)=2657.

13



LBI-38430F

RCN 1000 METHOD | STATION PANEL

SINGLE METALLIC PAIR OPTIONAL FOUR WIRE
REMOTE CONTROL MULTIPLEX/IMICROWAVE BASE STATION

UNIT SYSTEM {1 FREQ TX & RX) J3-3 TB1201-2

|—WIRE TRAHSMIT AUDIO TRAHSMIT AUDIO - - = HB P105-3
E | % E é E 4-WIRE ;
AUDIO |||C 3"' AUDIO 3 H10 g

OPTION RECAIVE AUDIO E F—‘wi F_ OPTION e
| TRAHSMIT 3"' ! ||| 3"' ! ||| J%...—-—-—-—-— TB12I]1 5
I A
POS VOLTAGE FOR + CURRENT
| | % frowe E “E"LEAD ! °°"J|§|?L_' b | NEG YOLTAGE FOR -- CURRENT Hl;f‘ E:';i'_ zl
Frwy rimawg | e o * | POSVOLTAGE FOR - CURRENT 12016 [
option || DECODE | * O O
(GR[I) .
L J = | \_ OPTIONAL FOUR WIRE
- _—— J3.2 TB1201-3
O
Figure 7 - Typical E & M Signaling Application EHE "‘“5"1\ “E
J3-5 -
Table 4 - Wireline Installation Methods
TB1201-4
METHOD DESCRIPTION PROCEDURE ADVANTAGES OR
DISADVANTAGES
METHOD 1
1 Single metallic pair (the| a. Connect the metallic pair tg Economical: dependable
control currents are TB1201-3 and -4. where earth ground currents
simplexed to line, a two| b.  Jumper J5-1 to J5-2, and J4-3 to may be large or good earth
wire cable is required). J4-2 on the backplane Board. | grounds cannot be obtained. RCN 1000 METHOD 2 STATION PANEL
The keylng CliCkS W|“ be SINGLE METALLIC PAIR OPTIONAL FOURWIRE
heard on parallel remotes. 43.3 EARTH GROUND B1201-2
2% Single metallic pari (the| a. Connect the metallic pair tg Economical: minimizes "1“5;3 ] g
control currents are TB1201-3 to 4. keying clicks in paralleled 3 P104 -3 g
simplexed line to earth) b. Jumper J5-2 to J4-3 on remotes but large ground Tmm .
ground, a two wire cable is backplane board and connect currents may result in o) —_—
required). TB1201-6 to earth ground. interference with control 31 TBT2071
function if located near POS VOLTAGE FOR + CURRENT é_ (L
sub-stations. NEG VOLTAGE FOR - CURRENT = E:"Di'z
MEG VOLTAGE FOR + CURRENT 13-6 TB1201-6 ?
3 One voice grade circuitfor a. Connect audio pair to| Provides excellent perform POS VOLTAGE FOR - C”RRE"T? — Iy
bi-directional audio and TB12101-3 and TB12201-4. ance by eliminating keying OPTIONAL FOURVVIRE
the other a metallic pairfor b.  Remove jumpers on J4 and J5 onclicks and providing no path 132 1812013
control voltages. backplane board. for ground loop current, but --0—
c.  Connect control metallic pair tqg requires two pai. \ :@
TB1201-1 and TB1201-6. 3 P105-1_L E
4 Single metallic pair for| a. Connect the transmit metallic Provides full duplex 43-5 )
transmit audio and contro pair to TB1201-2 and 5 on operation in which the TB1201- 4
currents. backplane board. remote can operate in
Single voice grade circuit b.  Connect a jumper from J4-1 t0 receive and transmit
for receive audio. A four J4-2, and J5-3 to J5-2. simultaneously. But requires
wire line is required. c.  Connect the remote receive pair two pair.
to TB1202-3 and 4. METHOD 2
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RCN1000 METHOD 3 STATION PANEL
METALLIC CONTROL PAIR
AUDIO PAIR
OPTIONAL FOURWIRE

J3-3 o TB1201-2
E H8 P105- 3 i
3 H10 P104-3 g
o e
J3_4

J3-1

o TB1Z011

O

POS VOLTAGE FOR + CURRENT J) J)
NEG VOLTAGE FOR -- CURRENT 17 P105.-2
NEG VOLTAGE FOR + CURRENT ~ Ha Pi04-2
POS VOLTAGE FOR - CURRENT —— T

o O

J3-6 1B1201-6

OPTIONAL FOUR WIRE

Ja.2
“g:;s

TB1201-3

P105-1 g
O—
P14 -1 A= E
o 3

Table 5 - Potentiometer Settings

TB1201-4
METHOD 3
METHOD 4
RCN1000 FULL DUPLEX STATION PANEL
METALLIC TRANSMIT PAIR
RECENE PAR OPTIONAL FOUR WIRE
J3-3 TB1201-2

T

HB
E e m
TRANSMITTER
J3-4 TB1201-5 P104-3 _5:
O 0
43 5 TB12Z E>1 1
POS VOLTAGE FOR + CURRENT L_ ]
MEG VOL TAGE FOR -- CURRENT Hr P105-2
MEG VOLTAGE FOR + CURRENT 4 po P03 2
POS VOLTAGE FOR - CURRENT J3-6 T -
© TB1201-6 O
OPTIONAL FOUR WIRE
J3.2
TB1201-3
g / P105 -1 ; E
™ P104-1 i
3.5 TB1201-4

Potentio- Description Procedure
meter
Systems With Remote
) Normally set such that 3 kHz of usquelched receiver audio results in 0 dBm|of
:;'gtelom Adjusts the line out level. line output audio.
Repeater Only
Set to zero.
Systems With DC Remote Without DSP Compression
Adusts the gain on the line input. Set so that n_ominal line input audio results in output audio which is at the “khee”
Line In This pot is a gain in the linear region of the of compression.
Pot 3 compressor. It determines the level of line input| oher Systems
voltage which will lead to compression. Set to zero because the line audio is either non-existent or is processed thrgugh a
different, DSP board, path.
Systems That Repeat
Set such that 3 kHz of unsquelched receiver audio results in 3 kHz of transrpitter
g audio.
Tx Audio . . o
Pot 2 Adjusts the transmitter deviation. Other Systems
Nominal audio must be sent into a fixed-gain input path like the local
microphone. This pot is then used to set the desired nominal transmitter
deviation.
Systems With Two-Wire Remote Using DSP Compressor*
DSP Line Used only in two-wire remote systems. Before being subtragted from the ?ontended two-wire line, the line output alldio
Cancellation | Cancels the control shelf's line output audio from S attenuated according to this pot's value.
Pot 5 the line input audio (this is a hybrid adjustment)l oiher Systems
Set to zero.
] ] o Systems With Remote Using DSP Compressor*
Adjusts the gain on the DSP line input. Set so that nominal level 1 kHz line input audio results in 3 kHz of transmit
DSP ) ; 1o ; ; :
Compressor This pot is a gain in th_e linear region of_ the_ DSR audio.
Pot 7 compressor. It determines the level of line input
voltage which will lead to compression. Other Systems
Set to zero.
Adjusts the signal level entering the DSP. Systems With Remote Using DSP Compressor*
” Set so, under all operating conditions, the level does not overdrive the
NOMINAL SETTINGS analog-to-digital converter on the DSP board (U5)
DSP Line In MAX AUDIO IN POT VALUES
Pot 6
-20 dBm approx. 121 Other Systems
-10 dBm approx. 39 Set to zero.
0dBm approx. 12

* All tone remote and GETC systems use a DSP Compressor.

** Resolution is not as fine at lower end of pot. Therefore, a smaller range of "working" pot values exist with a high audio input line level.

METHOD 4
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Alignment Procedure for Mlle Base
Station

Repeater, DC Remote, or DC Remote/Repeat 6.
Station

1. Key the transmitter by grounding LOCAL PTT
(P1215-3).

viation (this will include Channel Guard deviation, if
it is being used). See Table 6 (a). Remember to
disable Channel Guard decode, if necessary.

Set the RF Signal Generator to 60% of system devia-
tion and adjust the Transmit Modulation Level Pot
(POT2-TX) for 60% of system deviation. See Table
6 (d) or Table 6 (g) if operating with Channel Guard.

For DC Remote and DC Remote/Repeat stations, skip

For stations without Channel Guard, skip steps 2-4:

2. Do not apply any audio to the microphone inputs so 7.
that no audio modulation is obtained.

3. Adjust the Channel Guard deviation with the channel
guard mod pot in the transmit exciter (refer to sche-
matic for specific pot number). See Table 6 (b). 8.

NOTE

Adjustment of the Channel Guard Output Leyel
Pot (POT4-CG) may be required to get suffici¢nt
deviation.

4. Check Channel Guard deviation on each channel. 10.

The channel can be changed from the utility handset
or the PC. Adjust the channel guard deviation of each
channel using the Channel Guard Output Level Pot
(POT4-CG) , if necessary.

5. Connect an RF Signal Generator to the receiver and
input a 1 kHz tone at maximum sytem deviation. Set

the transmit modulation pot to 255 (100%) and adjust  11.

the exciter modulation adjustment pot on the transmit
exciter (refer to schematic for specific pot number as
it may be called the voice level pot or the PA exciter
pot in some applications) for maximum system de-

step 7.

If a Repeater only, adjust POT1, POT3, and POTS5-7
to zero. Unkey the transmitter by removing the
ground on LOCAL PTT (P1215-3). This step ends
the repeater only alignment.

Adjust the Line Output Pot (POT1-LO) for the de-
sired telephone line system output level or 0 dBmwW
on TB1201-3 and -4. The line must be terminated
with a 600 ohm load.

Unkey the transmitter by removing the ground on
LOCAL PTT (P1215-3).

Connect the audio oscillator to the telephone line
input TB1201-2 and -5 (TB1201-3 and -4 if a two

wire system). The line must be terminated in 600
ohms. Key the transmitter by activating the REM

PTT switch on the front panel. Adjust the audio

oscillator to 1 kHz at the desired input level or -10
dBmWw.

Adjust the Line Input Pot (POT3-LI) for 60% of
system deviation. See Table 6 (d) or Table 6 (g) if
operating with Channel Guard.

12. Unkey the transmitter by deactivating the REM PTT

switch on the front panel and disconnect the audio
oscillator.

DC Remote Station with DSP Compressor, Tone

Remote, or Tone Remote/Repeat Station

1.

2.

NOTE

A 19D902590G3 system module is needed for
these station configurations.

Set the Line Input Pot (POT3-LI) to zero.

Key the transmitter by grounding LOCAL PTT
(P1215-3).

For stations without Channel Guard, skip steps 3-5:

3.

6. Connect an RF Signal Generator to the receiver and
input a 1 kHz tone at maximum sytem deviation. See
Table 6 (a). Remember to disable Channel Guard de-
code if needed.

7. Set the Transmit Modulation Level Pot (POT2-TX) to
255 (100%).
8. Adjust the exciter modulation adjustment pot on the

transmit exciter (refer to schematic for specific pot
number as it may be called the voice level pot or the PA
exciter pot in some applications) to maximum deviation
(this may include Channel Guard deviation, if it is being
used). See Table 6 (a).

9. Setthe RF Signal Generator to 60% of system deviation
and adjust the Transmit Modulation Level Pot (POT2-
TX) for 60% of system deviation. See Table 6 (d) or
Table 6 (g) if operating with Channel Guard.

Do not apply any audio to the microphone inputs so that For a 4 wire station, set the DSP Line Cancellation Pot

no audio modulation is obtained.

Adjust the Channel Guard deviation with the Channel
Guard mod pot in the transmit exciter (refer to sche-
matic for specific pot number). See Table 6 (b).

NOTE

Adjustment of the Channel Guard Output Leyel
Pot (POT4-CG) may be required to get suffici¢nt
deviation.

Check Channel Guard deviation on each channel. The
channel can be changed from the utility handset or the

PC. Adjust the Channel Guard deviation of each chan-
nel using the Channel Guard Output Level Pot (POT4-
CQG), if necessary.

Table 6 - Deviation Settings

(POT5-DC) to 0 and skip step 10.

10. Put the Sytem Module on an extender card and meter
TP1 on the DSP board. An oscilloscope may be more
helpful than an analog meter. Adjust the DSP Cancella-
tion Pot for a null at TP1.

11. Adjust the Line Output Pot (POT1-LO) for the desired
telephone line system output level or 0 dBmW on
TB1201-3 and -4. The line must be terminated with a
600 ohm load. The line out level must never rise above
11 dBm, as measured across 600 ohms.

12. Unkey the transmitter by removing the ground on LO-
CAL PTT (P1215-3).

Maximum Channel System 60% of Deviation for setting Deviation for setting Deviation for setting Channel
System Guard Deviation System Line In Pot Compressor Guard with 60%
Deviation Deviation Deviation with Compression Threshold Pot System Deviation
(A) (B) (®) (D) (E) (F) (G)
Standard 5.0 kHz 0.750 kHz 4.5 kHz 3.0 kHz 2.8 kHz 4.0 kHz 3.75 kHz
(25 kHz bandwidth)
NPSPAC 4.0 kHz 0.600 kHz 3.6 kHz 2.4 kHz 2.2 kHz 3.2 kHz 3.0 kHz
Narrow 2.5 kHz 0.500 kHz 2.25 kHz 1.5 kHz 1.4 kHz 2.0 kHz 2.0 kHz
(12.5 kHz bandwidth)
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Figure 8 - Potentiometer Setting Block Diagram

13.

14,

15.

Connect the audio oscillator to the telephone line
input TB1201-2 and -5 (TB1201-3 and -4 if a two
wire system). The line must be terminated in 600
ohms.

Key the transmitter by activating the REM PTT
switch on the front panel.

Apply a 1 kHz tone at the average voice audio level
across 600 ohms to the line input. (This level is
usually -10 dBm across 600 ohms, or 245 mVrms.
This level MUST be 10 dB below the maximum
system audio level. This is true even if the actual
Secur-it tone and function tone are at the same level
in tone remote systems).

If operating with Channel Guard, disable Channel Guard
operation for the remainder of the alignment.

16.

17.

18.

19.

20.

Adjust the DSP Line In Pot (Pot 6-DLI) for less than
60 % of maximum system deviation if operating with
compression. See Table 6 (e). If no compression is
desired, set DLI pot to 60% of maximum system
deviation [See Table 6 (d)] and skip to step 19.

Adjust the Compressor Gain Pot (Pot 7-CP) for 60 %
of maximum system deviation. See Table 6 (d).

Increase the audio input level to the maximum system
audio level. (This level is the Secur-it level, and is
usually 0 dBm across 600 ohms, or 775 mVrms).

Adjust the Compressor Threshold Pot (Pot 9-CT) for
desired compression deviation level. See Table 6 (f).

Unkey the transmitter by deactivating the REM PTT
switch on the front panel and disconnect the audio
oscillator. Enable Channel Guard, if needed.

For EDACS

Before making adjustments to the control shelf, the sta-
tion’s RF equipment should be properly aligned for audio.

1.

2.

Set the VSQ HI audio level.

Set the modulation limiting potentiometer in the
transmit exciter.

Set the transmit deviations for Low Speed Data
(LSD) and High Speed Data (HSD).

Disable the GETC's control of the MASTR lle base
station by unplugging GETC power cable P10 from
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J10. This allows the MASTR lle base station to  The control shelf has the ability to change its CG output
operate like a conventional channel. level on a per channel basis. The CG level pot should be set to
the same value for each channel in multiple transmit frequency
5. Follow the 4-wire adjustment procedlfer Tone  stations unlessitis a phase modulated transmitter. For multiple
Remote or Tone Remote/Repeat without Channel transmit frequency phase modulated transmitter stations, de-
Guard: emphasis of the channel guard tones is provided by adjusting
the CG level pot value for proper deviation on each transmit
6. Restore the GETC power connection P10 to J10. frequency.

REMOTE CONTROLLER TO STATION
TROUBLESHOOTING CONTROL PANEL ADJUSTMENTS

Once the control shelf is installed and programmed prop-  Although audio levels should be considered on a system
erly, audio level adjustments must be made for proper systepasis; it is appropriate to set the levels of the remote controller
operation. Level adjustments must be made with a handset (s the control station panel by themselves with reference to
LBI-38599). THERE ARE NO MANUAL ADJUSTMENTS  the |evels required by the transmission path and then connect

IN THE CONTROL SHELF. the controller(s) and station to the path. The transmission path,

Integrated circuits (ICs) U35 and U36 on the system boar'& .'t IS rTJore than ,!USt a s!{‘nple tW'Steq pfur, IS u.sually' set up
with a "test tone". The "average voice" level is defined as

are dual electronic potentiometers that are controlled by the ing a certain number of decibels below the test tone. The
microprocessor. IC U15 on the DSP board is also a du 9 . . '
est tone is normally the maximum level that can be sent

electronic potentiometer controlled by the DSP. through the path without clipping or being regulated. Al-
though there is no definite agreement on the difference be-

TX AUDIO Level Adjustment tween the test tone and average voice levels, 10dB is an
appropriate level.

U36-0 is used to set the transmitter deviation by adjusting In order to align the remote unit and Control Shelf properly,

the TX AUDIO output level. Analog switch U15 selects which., . . : d
. . . . it will be necessary to have some information on the transmis-
audio source is routed to the transmitter. Possible sources are

LOCAL MIC, REPEAT AUDIO, DSP LINE/TX AUDIO, S'O”Paéht') TL“S will help ;0 de.}.e”“.i”e the 'EVZ'S_ atl eda(fh end
DSP TX AUDIO, EXTERNAL High Speed Data, LINE [N "€dUired by the system. Specifications needed include:
AUDIO, OPEN (used for Morse code ID), and GROUND 1) Loss at 1kHz
(used for no transmission). A battery alarm tone may also %

L . ; . Test tone or maximum level
summed in with whichever source is selected with the exce%-) Average voice level (if defined)
tion of GROUND. 9

4) Loss at 2175 Hz (if tone remote)

Normally, LOCAL MIC, REPEAT AUDIO, DSP TX The DSP board performs tone detection in a tone remote
AUDIO, LINE IN AUDIO, OPEN, or GROUND will be installation.

selected. The gains in the circuitry are set such that 100
mVrms in the MIC HI or 1 Vrms (3 kHz deviation) in on )
VOL/SQ HI (REPEAT AUDIO) will produce the same output LINE OUT Level Adjustment
level on TX AUDIO HI. The gains for morse code ID and ) ] )
battery alarm are also designed to provide the proper levels U36-1is used to set the line out level. Analog switch U14
without adjustments. The TX AUDIO HI output level should Sélects which audio source is routed to the line. Possible
be adjusted with a 100mVrms 1kHz signal in on MIC HI or aSources are LOCAL MIC, VOL/SQ, auxiliary receiver audio,
1Vrms 1kHz signal in on VOL/SQ HI. auxiliary receiver audio summed with VOL/SQ (simultaneous
monitor), DSP LINE/TX AUDIO, MODEM LINE data,
. OPEN (used for battery alarm), GROUND (used for no trans-
Channel Guard Level Adjustment mission), and LINE IN audio (used for four wire loop around).
_ . A battery alarm tone and/or VG ALERT tone may also be
Typically the channel guard level adjustment should b&ummed in with whichever source is selected with the excep-
made in the transmitter exciter section of the Mlle station. Thgon of GROUND. Typically LOCAL MIC, VOL/SQ, DSP

control shelf does have the ability to adjust its CG output level,INE/TX AUDIO, OPEN, GROUND, or LINE IN AUDIO
should it ever be necessary. However, this should rarely k|| pe selected.

required.

The gains in the circuitry are set such that 100 mVrms in on For two wire installations the DSP line cancellation level pot
MIC Hl or 1 Vrms (3 kHz deviation) in on VOL/SQ HI (REPEAT (U15-0) is used to remove what the control shelf is transmitting
AUDIO) will produce the same line output level. The gains foron the line. While the control shelf is transmitting received audio
VG ALERT tone and battery alarm are also designed to providdown the line, the line cancellation pot should be adjusted to
the proper levels without adjustments. The LINE output leveininimize the signal level at TP1 on the DSP board. This leaves
should be adjusted with a 100mVrms 1kHz signal in on MIC Hbnly what is received from the remote. This signal is then level
or a 1Vrms 1kHz signal in on VOL/SQ HI. adjusted using the DSP line input level adjust pot (U15-1) and

input into the DSP.

LINE IN Level Adjustment

If four wire audio is used then only DSP line input level

Typically, the TX AUDIO and LINE OUT levels should be (U15-1) needs to be adjusted.

adjusted prior to adjusting the LINE IN level. DSP TX AUDIO
and DSP LINE/TX AUDIO are typically line audio or VOL/SQ
HI audio that has been processed by the DSP board.

The DSP also performs a compressor function on its line
input. The threshold for this compressor must be adjusted as well.
The line in level should be adjusted on the DSP board prior to

If a DSP board is present, this DSP processed line in aud®§tting the compressor threshold.
will normally be selected by analog switches U14 (DSP NOTE
LINE/TX AUDIO to line out) and U15 (DSP TX AUDIO to
transmit audio) on the System Module when line in audio is . .
selected. The level for DSP TX AUDIO and DSP LINE/TX | 1. Special Conditions for MUX and CARRIER
AUDIO must be adjusted on the DSP Board.

2. Add a pad of approximately 15 dB in the connection

If no DSP board is present, then line in audio will be selected between the remote output and the MUX input. [tis
by U8, U15, and U32 on the System Module when line in audio common for the MUX input to have a test tone lgvel
is selected. This LINE IN AUDIO level is adjusted on the System of -16 dB and an average voice level of -29 dB.
Module with U35-1. Add a pad of approximately 15 dB in the connecfjion

For access to internal test points on the system board and DSP between the Panel output and the MUX input.

board it may be helpful temporarily swap the positions of the
power module and the system module so that the system module
plugs into the rightmost slot of the backplane board. STATIONMAINTENANCE
SPECIFICATIONS ARE NOT GUARANTEED WHEN THE

CONTROL SHELF MODULES ARE IN THIS POSITION.
CAUTION

DSP Level Adjustments CMOS Integrated Circuit devices used in this
The LINE IN level into the DSP must be adjusted using ‘ % equipment can be destroyed by static dis-
[

U15-0 (DSP line cancellation level) and U15-1 (DSP line inpul fr?:;%erii.czefgrrseozasnhdolmg 3?Secﬁ;trhzsrﬁ|$§\gl :%S’
level) located on the DSP board. If two wire audio is used the P g y

. ; . o touching the case of a bench test instrument
both electronic pots must be adjusted. If four wire audio is used
. that has a 3-prong power cord connected t¢ an
then only U15-1 needs to be adjusted. . )
outlet with a known good earth ground. When soldering or

de-soldering a CMOS device, the soldering iron should plso
have a 3-prong power cord connected to a outlet with a krjown
The line in level to the DSP must be adjusted so fhat good earth ground. A battery operated soldering iron may be
under all circumstances the level at TP2 of the OSP used in place of the regular soldering iron.
board does not exceed 1.4 Vrms. If the level exceeds 1.4
Vrms, distortion will occur and performance can notlbe
guaranteed.

=
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PARTS LIST & PRODUCTION CHANGES & IC DATA

BACKPLANE BOARD

19D902459G1
ISSUE 2
SYMBOL| PART NO. DESCRIPTION
---------- CAPACITORS ---------
C1l 7486445P5 Electrolytic, non polarized: 4 puF -10 + 100%, 150
and VDCW.
c2
C3 19A703314P10 Electrolytic: 10 pF -10+50%, 50 VDCW; sim to Pana-
sonic LS Series.
C4 19A700121P106 Ceramic: 0.1 pF +20%, 50 VDCW.
C5 19A703314P10 Electrolytic: 10 pF -10+50%, 50 VDCW; sim to Pana-
sonic LS Series.
C6 19A700121P106 Ceramic: 0.1 pF +20%, 50 VDCW.
c7 19A701534P8 Tantalum: 22 pF +20%, 16 VDCW.
Cc8 19A701225P4 Electrolytic: 330 pF +10%, 25 VDCW.
----------- DIODES ----------
D1 T324ADP1041 Silicon: Rectifier; sim to 1N4004.
thru
D3
D4 19A700025P8 Silicon, zener: 400 mW max; sim to BZX55-C6V8.
D5 19A700025P11 Silicon, zener: 400 mW max; sim to BZX55-C12.
D6 T324ADP1041 Silicon: Rectifier; sim to 1N4004.
thru
D8
D9 344A3799P9 Silicon, Zener: 6.8 volts, 1 watt.
thru
D12
D13 T324ADP1041 Silicon: Rectifier; sim to 1N4004.
and
D14
----------- FUSES-----------
F1 19A702169P3 Enclosed link: 3/8 A @ 125V, sim to Littlefuse 255.375
thru
F6
----------- JACKS - === ---mnnm
J4 19A704852P2 Connector: 3 Pin Male Header.
and
J5
J6 19B209727P31 Connector, shielded: 9 contacts; sim to 74951-1.
Ji1201 19A116647P4 Connector, printed wiring: 12 terminals; sim to Molex
09-18-5121.
J1202 19A116647P6 Connector, printed wiring: 12 terminals; sim to Molex
09-18-5927.
J1203 19A116647P4 Connector, printed wiring: 12 terminals; sim to Molex
09-18-5121.
J1204 19A116647P6 Connector, printed wiring: 12 terminals; sim to Molex
09-18-5927.
J1214 19A116647P4 Connector, printed wiring: 12 terminals; sim to Molex
09-18-5121.
---------- INDUCTORS - - --------
L1 19A149806P2 Coil
----------- PLUGS -----------
P1 19B801587P3 Connector, DIN: 96-position; sim to AMP 535032-4.
and
P2
P3 19B801587P7 Connector, DIN: 96 male contacts, right angle mount-
ing; sim to AMP 650887-1.
P4 19A702104P2 Connector: Shorting Jumper, Gold Plated. (Housing
and Color: White).
P5
P1215 19B219627G1 Connector: 6 contacts.
---------- TRANSISTORS - - -------
Q1 19A705953P1 NPN transistor.
and
Q2
---------- RESISTORS - ---------
R1 H212CRP022C Deposited carbon: 22 ohms +5%, 1/4 w.
and
R2
R3 H212CRP315C Deposited carbon: 15K ohms +5%, 1/4 w.
and
R4

*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL| PART NO. DESCRIPTION
R5 19A700113P74 Resistor, composition: 3k ohms +5%, 1/2w.
and
R6
R7 H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w.
R8 19A700113P74 Resistor, composition: 3k ohms +5%, 1/2w.
and
R9
R10 H212CRP510C Deposited carbon: 1M ohms +5%, 1/4 w.
R11 H212CRP322C Deposited carbon: 22K ohms +5%, 1/4 w.
R12 H212CRP510C Deposited carbon: 1M ohms +5%, 1/4 w.
and
R13
R14 H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w.
R15 19A700113P74 Resistor, composition: 3k ohms +5%, 1/2w.
thru
R18
R19 H212CRP247C Deposited carbon: 4.7K ohms 5%, 1/4 w.
thru
R22
R23 H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w.
R24 H212CRP227C Deposited carbon: 2.7K ohms 5%, 1/4 w.
R100 H212CRP910C Deposited carbon: 1 ohm 5%, 1/4 w.
and
R101
----------- WIDGETS ----------
SG1 19A701783P3 Arrestor, Electrical Surge. (MOV Varistor). Maximum
thru voltage rating 150 VRMS (200 VDC).
SG6
--------- TRANSFORMERS --------
T1 19A705947P1 Audio transformer: 600 ohm, 1:1; sim to Midcom 671-
1752.
T2 19A705947P2 Audio transformer: 600 ohm, 1:1; sim to Midcom 671-
9026.
--------- TERMINAL BOARDS - - - - - - - -
TB1201 19A705820P5 Terminal, block.
-------- INTEGRATED CIRCUITS - - - - - - -
Ul 19A705863P1 Integrated circuit, Regulator.
and
u2
u3 19A705952P1 Optoisolator.
thru
us
uée 19A134764P1 Linear: Quad Voltage Comparator; sim to LM339N.
———————— MISCELLANEOUS - - - ------
19A702917P7 Heat Sink, Transistor: Sim to Thermalloy Cat 6030B-TT.
19A702364P308 | Machine screw, TORX Drive: No.M3-0.5x 8.
19A700032P5 Lockwasher, internal tooth: No. 3MM.
19A700034P4 Nut, hex: No. M3 x 0.5MM.

MASTR lle STATION HARNESS

Changes in the equipment to improve performance or to simplify circuits are identified by a
"revision Letter", which is stamped after the model number of the unit. Ther evision stamped
on the unitincludes all previous revisions. Refer to the Parts List for the description of the parts

PRODUCTION CHANGES

affected by these revisions.

REV. A - BACKPLANE BOARD 19D902459G1

To modify the DC current detection threshold from 11 mAto 8.5 mA, D5 was changed.
The old part number was: D5 - 19A700025P12, Silcon, Zener: 400 mW max; sim to

BZX55-C15.

REV. B - BACKPLANE BOARD 19D902459G1

To bring product into compliance with the updated National Electrical Code added F1

through F6. Also changed T1. The old part number was:

T1 - 19A705947P2, Transformer, audio: 600 ohm, 1:1; sim to Midcom 671-9026.

19C320811G16
SYMBOL| PART NO. DESCRIPTION
---------- TERMINALS - ---------
El 19A115370P1 Connector.
and
E2
E3 19B209268P105 Solderless terminal; wire range 14 - 16 AWG, sim to AMP
and CAT No. 41107.
E4
----------- JACKS - ----------
J1 19B209288P5 Shell: 15-Position; sim to Molex 03-09-1151.
J2 19B209288P3 Shell.
J3 19B209288P25 Connector.
----------- PLUGS -----------
P1 19B209288P20 Shell: 12-Position; sim to Molex 03-09-1122.
thru
P4
P5 19B209288P23 Shell: 6-Position; sim to Molex 03-09-2062.
P6 19A143191G1 Connector includes 19C330656P1 - SHELL and
19A115793P1 - CONTACTS.
————————— MISCELLANEOUS - - - ------
19C330656P1 Connector.
19A115793P2 Connector.
P7 19A143191G1 Connector includes 19C330656P1 - SHELL and
ggd 19A115793P1 - CONTACTS
P9 19B209288P4 Shell.
P10 19A116659P17 Shell: 4-Position; sim to Molex 09-50-3041.
P12 19A115793P1 Contact, electrical: sim to Malco 2700.
P13 19B219534P1 Connector, plug: 9 male contacts.
P14 19B209288P20 Shell: 12-Position; sim to Molex 03-09-1122.
P18 19B209288P41 Connector, Receptacle.
P19 19A700041P32 Shell: 6-Position; sim to Molex 22-01-2065.
P26 19A700041P42 Shell: 16-Position; sim to Molex 22-01-2165.
and
P27
P40 19A116659P80 Shell.
P41 19A116659P138 Shell.
P245 19A115793P1 Contact, electrical: sim to Malco 2700.
--------- TERMINAL BOARDS - - ------
TB1 19A130051G1 Plate.
---------- CAPACITORS ---------
C1 5493392P7 Ceramic, feed thru: 1000 pF -0+100%, 500 VDCW.
thru
C6
————————— MISCELLANEOUS - - - ------
19B209288P29 Contact, female: 22-30 AWG,; sim to Molex 02-09-1141.
19B209288P30 Contact, male: 22-30 AWG; sim to Molex 02-09-2141.
19B209288P2 Contact, male: 14-20 AWG; sim to Molex 02-09-2101.
19B209288P1 Contact, female: 14-20 AWG; sim to Molex 02-09-1101.
19A704779P26 Contacts: 22-30 AWG; sim to Molex 08-55-0101, Qty of 10.
19A116781P3 Contacts: 16-20 AWG; sim to Molex 08-50-0105 (Qty. of
10).
19B209260P103 Solderless terminal; sim to AMP 60495-1.
19A116781P4 Contacts: 22-26 AWG; sim to Molex 08-50-0107, Qty of 10.
19A149502P1 Sleeving.
19B209288P42 Contact, female: 22-30 AWG; sim to Molex 02-09-5146.
19A706152P5 Retainer Strap.
19A700136P4 Insulated sleeving.
19A700136P5 Insulated sleeving, electrical.
19A701278P7 Insulated sleeving.
19A115377P5 Cable.
19A115377P3 Cable.
7145310P1 Cable.
7147255P1 Cable.

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits are identified by a "revision
Letter", which is stamped after the model number of the unit. Ther evision stamped on the unit
includes all previous revisions. Refer to the Parts List for the description of the parts affected by
these revisions.

REV. A - MASTR lle STATION HARNESS 19C320811G16

To accommodate the battery stand-by option a 3 foot SF22-BK wire was added from
P14-11 (terminated with a 19B209288P29) to P9-7 (terminated with a 19B209288P30).

IC DATA
u1/u2
+10 Volt Regulator
19A705863P1
OF
1(|2] |3
PIH 1 IDENT. M
U3/u4/U5
OPTO-Isolator
19A705952P1
1. LED ANODE
1 b= 6 2. LED CATHODE
L3 3. N.C.
N 4. EMITTER
2 D= 5 5. COLLECTOR
6. BASE
4
3 D
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INTERCONNECTION DIAGRAM
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MASTR lle CONTROL PANEL

(19D902787, Sh. 1, Rev. 9)
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MOTES:

1. ALL WIRES ARE SF24 UMLESS OTHERWISE NOTED.

2. UNLESS OTHERWISE NOTED ALL WIRES TO M J2.3,P1 P23 P4,
PS, & P14 TERMINATED WATH 19B209285P29

3. WIRES TO P2-3,P3-1, P4-3, P3-3, P9-5, PO-7, PS-8, P14-1, & PO-6.
TERMIMNATED WITH 19E:209288P30,

4 WIRES TO P3-1,P3.2 AND P3-4 ARE TERMIMATED WATH 19B209285P2

PRESENT WTH DUPLEX OPTION OMLY,

6. WIRES TO P3-3,P3-8,P3-12, Pd-1, -9, J3-1,43-2, J3-3, J3-4, &
J-13 ARE TERMINATED WITH 19E208285P1.

7 REMOVE WRE FF DO NOT NEED TO DISAELE TRAMSMISSION OF CG

USE 194115377P3, PS TWISTED PAIR & TERMINATE WATH 19B209260P103.

REMOVE WWRE FORM P40-1 TO P40-2 WHEN USED WITH RIC PAMEL.
&TERMINATE WIRES AT P10 & P40 WITH 194116781P3.
12. TERMINATE P19, P26, & P27 WITH 19A704779P26.
13. TERMINATE WWRES AT P41 WITH 192116751P4.
TERMINATE WIRE AT P18 WITH ITEM 36, (OMLY USED WWITH GEMET).
@NRES TO P26-11,P26-12, P26-13, & P26-15 ARE REMOVED WWHEN
MODIFIED FOR UHF, HI BAMD, OR LO BAMD (MON-SYMNTHESIZED
RECEMER)

METERIMG MOT COMPATIBLE WTH G & PST.

ﬁ MUST BE MOWED TO P14-4 IF 2 FREQUENCY & USED WWITH SOMETHING
OTHER THAM Mile COMTROL SHELF.

MUST REMOVE JUMPER IF USING SCAN AND MOT USING Mle
COMTROL SHELF.

REMOVE JUMPERS FROM P27-14 TO P27-15, P27-E TO P27-16 WWHEN
USED WITH PST, ¥G OR 2nd RCYR MASTR lle APPLICATIONS.

W|RE MUST BE REMOWED UMLESS PST WOTING WATH 1930 Hz TOME
BOARD IMSTALLED M FROMT DOOR REQUIRED.

21, INSULATE ALL UMUSED CONMECTORS FROM CHASSIS AND ALL
OTHER ELECTRICAL CIRCUITS.

22, P45 & P12 MUST BE COVERED WITH HEATSIMK TUBING
THAT EXTENDZE AT LEAST 142 INCH BEYOND THE COMTACT
OM BOTH SIDES.

é DISCONMECT WHEN MOT USED WITH A Mile CONTROL SHELF TO
AVOID GROUND LOOPS

DISCOMNECT WHEN USED WATH DIGITAL DATA BOARD.

EREAK WWRE & MAKE COMMECTIOMS AS SHCOWWM FOR
WOICE GUARD EMD-TO-EMD ORTION

121 VAC

TERMINATE "ATH 13B209266P105 AT E3 & E4.

MODIFY FOR SMULCAST PER MODIFICATION INSTRUCTION
194149523P2.

B BB BB

OVERLAY HARMESE FOR SIMULCAST OMLY.

MASTR lle CONTROL PANEL

(19D902787, Sh. 3, Rev. 9)

23



LBI-38430F SCHEMATIC DIAGRAM
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APPENDIX
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DESCRIPTION . . . . o e
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ADJUSTMENTS . . . . e e .
PARTS LIST . . . . o e e
INSTALLATION DIAGRAMS
Control Shelf Modifications . . . . . . . . . . . . e e e e e .
Intercom Modifications . . . . . . . .. e e e e .
DESCRIPTION Parts:
This Appendix contains instructions for installing the iigggggggggi Eg\(/:vkeelillrfdiloeard
MASTR lle Control Shelf in earlier model MASTR Il stations
that are not equipped with a 19C320811G16 station harness 1-19D902590G1 or G2 System Module
" 1-19D902615P1 Mounting Bracket

Hardware Kit 19A149326G7 is required for the installation.
Refer to the appropriate Installation Diagrams as directed for
component locations and board modifications.

10 - 19A702381P525 TORX T-15 thread
forming screws

4 - 19C315963P1 Card Guides

4 - 19A701534P4 1 microfarad 35V

WARNING I tantalum capacitor

Before beginning the installation, make sure that the
station power supply is turned OFF, and the statipn (not a 19C320811G16):
power cable is unplugged from the power source. '

1ft-19A115871P33 SF24-G wire
3 ft- 19A115870P2 SF22-BK wire
EQUIPMENT NEEDED 3 - 19B209288P29 Molex Contacts
Tools: Optional Parts:

PC or Auxiliary Backplane with utility handset and ca- 1-19D902978G1 Auxiliary Backplane
ble 1-19D902615P1 Mounting Bracket
1/8" Drill Bit 7 - 19A702381P525 TORX T-15 thread
Drill (Right angle drill chuck recommended) forming screws
TX15 TORX® Screwdriver 1- 344A3300G1 Intercom mod kit
#1 Philips Screwdriver 1-19C320728G2 Speaker kit
Wire Cutters 1-19C320811G16 Harness

Wire Strippers
Solder Iron and solder

\

ERICSSON £

\

Front
A-1
A-1
A-1

A-2
A-3

The following parts are required if the original cable is used

Ericsson Inc.

Private Radio Systems

Mountain View Road

Lynchburg, Virginia 24502

1-800-528-7711 (Outside USA, 804-528-7711)

Printed in U.S.A.



PARTS LIST

LBI-38430F

INSTALLATION nections route the Channel Guard from the new Control 11. If intercom is desired, the following modifications CONTROL SHELF HARDWARE KIT
Shelf to the transmitter. must be made to System Board A901 in the radio front 19A149326G7
1. Remove the old control shelf. First, disconnect all cables , . . door (refer to the Intercom .l\'/lod.ification Diagram SeUE
to the shelf. Next. remove the co’ntrol shelf cards and 7. Remqve the following option boards from the radio front 19D417443P2). These modifications allow volume
backol board '.f t Th h isti door, if present: control pot R3 located on System Board A901 tg SYMBOL PART NO. DESCRIPTION
plane board, if present. Then remove the existing
slide guides and retainer springs, if present. _ _ operate as usual. 19J706152P2 Retainer strap.
* Carrier Control Timer . . . . . .. ... 19B226617 R " o 1952.19 and | ate td 19C315963P1 Card guide.
. a. emove the wire from -19 and insulate
2. Mount the new control shelf bac!<p|ane board using thg elintercom . . . . .. ... ... ... .. 19C320671 orevent any shorts. 19A702381P525 | Screw, thd. form: No. M3.5-0.6 x 25.
extender bracket as shown, and install the card guides in « Programmable Channel Guard . . . . . 19D432500
the proper slot as shown in the Control Shelf Modifica- . 4037158P4 Rubber channel.
tion Diagram. The card guides must be installed so that * Programmable Channel Guard . . . . . 19C331044 b. Remove R4 from system board located in the
the Power Module and Control Module mate properly * Programmable Digital CG . . . . . . . 19C331462 front door.
with the connectors P1 and P2 on the backplane board. « Digital Channel Guard . . . . . . . . . 19D432812 . Place the insulated wires on the bottom of the
3.  Remove wire at P1-6 and add a SF24 wire from J1-13 * Voting Tone Board . . . .. ....... 19C336900 syst(?m board located in the front door as fol-
to P1-6 in the existing harness. This connects the receiver . lows:
CAS output to the Control Shelf. If a CG Encoder board ('190331'462 or 190331044) is
removed from the transmitter exciter compartment in the 1. P935-5to P934-8.
NOTE front door, then harness 19B226485G1 must be re- _
) . moved. This harness routes signals from J933 on the 2. P934-2 to hole in PC board where R4 use(
Steps 3, 4, 5, and 6 should be skipped i a front door housing to J1 on the CG encoder board. to be. The hole closest to the radio housing
19C320811G16 harness is used. Instead, connect should be used.
P1, P2, P3, P4 and P14 to the Backplane Board at The following 19B226485G1 harness wires should be
J1201, J1202, J1203, J1204 and J1214 respec- cut as close to J933 as possible: cut the BK wire on 3. P934-3 to hole in PC board where R4 use(
tively. Connect P6-P8 to the Receiver Excier J933-4, the Red wire on J933-7, the BL wire on J933-3, to be. The hole furthest from the radio hous-
Door, P9 to the Station Power Supply and P§ to and the BR wire on J933-2. The green wire should be ing should be used.
the speaker in the base of the radio housing. ¢on- cut from P1 on harness and re-connected to J933-3.
nect P12, P245, P18, TB1 and P13 to the |PA 4. J904-13 to J952-19. There are plated-
assembly as required. If not required, TB1 may be Also remove the orange wires from P8-2 & -3 and through holes on the printed wire board to
clipped out of the harness. Insert J1-J3 into ogen- re-install original shielded cable originating from P7-9 each of these pins that may be used to makp
ing in the radio housing. Secure P26, P27, H10, and P10. The shield should connect to P8-2 and the the connection easier.
P19, P40 and P41 to the housing. center conductor to P8-3.
L . . 12. If a remote system has been installed, refer to the
If metering is installed then clip and tie back the Use a portion of the BK wire from the 19B226485G1 Installation section in Control Shelf Maintenance
LWZ%VZV-R wires out of 19C320811G16 harnesq at harness to connect J933-2 to J933-4. Manual LBI-38430 for remote control connections.
8.  If the front door System Board is not a 19D417213G1 13. Add speaker (19C320728G2) to bottom of the radi¢
REV C or later, then the following modification should housing if a speaker is not present. Connect P5 (f
4. Add an SF22-BK wire from P6-1 to P4-4 in the existing be made. Solder a iF, 35 V tantalum capacitor harness to the speaker.
harness. This routes receiver ground to the backplane for (19A701534P4) from each of the RX ICOM select lines
ICOM selection. to ground. These capacitors can be soldered to pinsand ~ Service Note: If the System Module was not programmefi
traces on the bottom of the front door system board close before installation, it will be necessary to program the module
5. Connect P1, P2, P3, P4, (and P14 if present) on the to J951 and J952. Care should be taken to solder the With the PC Programming Software, TQ3353. If the Syste
existing harness to J1201, J1202, J1203, J1204, and negative polarity side of the capacitors to ground. Module was programmed before installation, it may still bq
J1214 respectively on the new backplane board. Note necessary to adjust audio levels using a handset. Refer to jhe
that black wire to P14-4 must be moved to P14-5ifmore 9.  Remove any Morse code ID equipment, if present. programming and installation sections of LBI-38430 for addi
than 2 receive frequencies used. tional information.
10. Insert the Power Module into the slot on the right of the
6. Disconnect the center conductor from P7-2, and the Control Shelf (P2 on the backplane board). Insert the
shield from P7-1 in the radio door. Re-connect the center System Module in the slot to the left of the Power
conductor to P7-9, and the shield to P7-10. These con- Module (P1 on the backplane board).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

Copyright © November 1990, Ericsson GE Mobile Communications Inc. TORX" Trademark of CAMCAR Division TEXTRON Inc.
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INSTALLATION DIAGRAM
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FOUR WIRE AUDIO

FOR COMBINATIONS WITH A "D" IN
SEVENTH DIGIT. MOVE P4 FROM OINS

2

AND 3 OF JATO PINS 1 AND 2. ALSO,

MOVE PS5 FROM PINS 1 AND 2 OF J5
TO PINS 2 AND 3.

BARCKET TO FRAME WITH
SCREWS LOOSE. ALIGN EDGES
OF BACKPLANE, BRACKET AND
FRAME, THEN TORQUE SCREWS
TO 12 IN.-LB.

PART OF HARDWARE KIT
PL19A149326G7

& SECURE TO HOUSING
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@ THESE INSTRUCTIONS COVER THE MODIFICATION TO THE @
DOOR ASM. PL19D417262 AND IFAS BOARDS:

19D418608, 180417707, 190902452, 190432667
30 INTERCOM CAN BE AFPLIED

MODIFICATION TO STATION FOR OPERATION WITH INTERCOM

1A ON IFAS BD PL19D416606, OR PL19D432667,
REMOVE CE35. OR

1B. ON IFAS BD, PL19D302492
REMOVE CB53.

2. REMOVE R4 FROM SYSTEM BOARD.

3. REMOVE WIRE FROM .952-19, CUT IWRE AS SHORT AS
POSSIBLE, AND INSULATE TO PREVENT SHORTING.

4. PLACE WIRES ON THE BOTTOM OF THE SYSTEM BOARD
AS INDICATED,

444329361, FROM P935-5 TO PI34-3

344A3283G2, FROM P934-2 TO R4

344A3293G1, FROM P934-3 TO R4

3444329363, FROM J204-13 TO .952-139

USE WIAS AS SHOWM

com»

IFAS 120202422 (SEE NOTE 28)
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THESE INSTRUCTIONS COVER THE MODIFICATION TO THE
DOOR ASM. PL18D417262 AND IFAS BOARDS

190416606, 190417707, 190902492, 190432667

S0 INTERCOM CAN BE APPLIED

MODIFICATION TO STATION FOR QPERATION WATH INTERCOM

1. ON THE DOOR ASM. PL19D417262 REMOVE JUMPER FROM
HOLE 46 TO HOLE 46

2A ON THE IFAS BOARD PL1SD41660E8 OR 19D432667
REMOVE CB35

2B. ON IFAS BOARD 190302492, REMOVE CG53.

3 PLUG IN INTERCOM BOARD AS SHOWN IN WIEW OF
DOOR ASM
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