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SPECIFICAT IONS*

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 DELAYTIMER

OPERATING TEMPERATURE

DISTORTION

PANEL DIMENSIONS (H x W)

13.8 Vdc nominal (20%)

1.1 Amperes for nonal voltage in-
put

1.5 Amperes for nomal voltage in-
put

+1, -3dB from -6dB per octave re-
sponse for 300 to 3000 Hz refer-
enced to 1 kHz

+2, -8dB from -6dB/oct resp for
300-3kHz ref 1kHz

-19 dBmto +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 for
complete specifications. *

DESCRIPTION

The MASTR lle station Cdmol Shelf is designed for
DC/tone remote, remote/repeater or repeater applications. The
shelf consists of a Backplane Board housing the Power and
System Modules.

The Power and System Modules connect to the backplane
board through 96- pin DIN-type connectors. The control shelf is
also equipped with a microphone connector, phone line connec-
tor, and five MoleX connectors on the Backplane Board for
interfacing with other system components. These Molex conneic-
tors are identical to those formerly used. Additional interconne¢
tions can be provided by using an optional auxiliary backplang

D

(2]

The Power Module contains the power supply that provide
regulated voltages for the System Module. The System Module
contains the timing circuits required for remote, remote/repeater
or repeater base station operation. A Digital Signal Processor
(DSP) board is added to the System Module for tone contrpl
applications, PC control voting and other options.

) -
J Y @ POWER ~
SYSTEM MODULE
MODULE ’ -
™1 L' | . controL
~1 7 1
h E' SHELF
+ g +
S O
o -] D
[
i + RECEIVER-
| 4~ ExciTER
H o DOOR
- (CUTAVYAY VIEW)
n N
19C320703
RADIO HOUSING
L

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 control
applications.

In addition, the Control Shelf can be configured for operation
with other control shelves (including the GETC shelf for trunked
systems), with auxiliary receivers, simulcast systems, receiver

Figure 1 - Control Shelf Layout

NOTE

Minor modifications are required when retrofitting the
MASTR lle Control Shelf into some older MASTR I
stations. Refer to the APRIBIX as listed in the Table
of Contents for station modification instructions.

voting, E & M signaling and scan configurations. Options in'BACKPLANE BOARD

clude a Drop-Out-Delay (DOD) timer, Carrier Control Timer
(CCT), Channel Guard, and Squelch Operated Relay (SOR).
Additional station configurations include:

»  Station metering

Battery alarm tone

*  Type 90 or DTMF tone decoding
e 2/4-wire audio

* Morse code station identification
*  Auxiliary control

The MASTR lle backplane (19D90245%) fits into the
same rack space as the earlier Mastr Il Control Shelf. In addition

to providing interconnections for the system &uwiver Mod-
ules, the backplane contains the necessary circuitry for:

DC and Tone Control

E & M Signaling

Receiver +10-Volt Regulator
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. Alayouackplane Board.

of the Control Shelf is shown in Figure 1.




LBI-38430

POWER MODULE SYSTEM OPERATION Tone Channel Guard and is adjustable from zero (0) to one (1) second in increments
of 0.1 second.

Standard CG tone frequencies range from 67 Hz to 210.7

supplies for the +12 and the -12 volt supplies, and switchingration in either a DC remote, tone remote, or repeater control Hz. Exte_nde_d CG tones are available, but can cause some If the battery standby 5|_gnal IS not cqnnecteq to the input
degradation in specifications. of the Control Shelf, the option must be disabled in the Control

ower supply for the +5 volt digital supply. The outputs of th icati . .
POWer Supply v ' uppY utbu @pplication. Shelf personality to prevent alarm tones from being generated.

+12 volt and -12 volt supplies are regulated to provide +5 volt The Control Shelf detects a 135-dearee ph hift in th
- i i i The Control Shelf is equipped with control and status indi- i -aegree pnase shift in the
and -5 volt outputs. Afiltered A+ outputis also provided. 'S auipped Us el CG tone to determine when to mute the receiver in order to

. _ cato_rs for test purposes. The_ contr_ols allow the service technician eliminate the squelch tail (STE). In addition, the Control SheiSTATION METERING
Refer to Maintenance Manual LBI-38638 for complete infor-t0 disable the transmit function, simulate a remote PTT to open ¢ 135-d h hift in the CG t d i
mation on Power Module up the line, select the station Channel Guard monitor function, 9€N€rates a loo-degree phase shitt in the £ tone, and contin- _ _ N
' and reset the Control Shelf. ues to send the_ pha_Lse shifted CG tone for 160 milliseconds The metering function uses an Analog-to-Digital (A/D)

after the transmitter is unkeyed (PTT button released).  converter located on the System Module. Meter switching kit
SYSTEM MODULE Status indicators available in the Control Shelf include trans- 19B226293G1 must be installed in the station front door
mit, transmit disable, and CG monitor indicators. - assembly as outlined in Maintenance Manual LBI-4848. How-
Digital Channel Guard ever, the A/D converter on the System Module converts the

Power Module 19D902%851 contains switching power The MASTR lle Control Shelf can be programnfied op-

System Module 19D902590G1, G2 caonsaall audio proc- There are several common options available for use in the : - o
essing and control circuitry. Control Shelf that are applicablep to DC remote control, tone The Control Shelf also encodes and decodes digital C(?.rg T:r;er:inng }e(;/izl foztici;lglilrglugr\tlvrmh Is output over the

Svstem Module 190902862 is 4 19090259061 Svst remote control or repeater applications. These options are de- Therg are 83 digiim code? t?]vailable. I'At\ny of the dig;tal CocljegA g g/ clag port

ystem Module is a ystem seribed i - can be assigned to any of the transmit or receive channels. _ . _ _

Module with a "piggyback” Digital Signal Processor (DSP)Scrlbed in the following paragraphs. list of the octal codes (and their equivalent codes) is shown in I an optlonal auxiliary packplane IS pres_er_1t, the metering
board (19D902667G1) that is required for all tone remote opera- Figure 2. Information can be displayed on Utility Handset
tions. The DSP board is also required for other tone detection akdHANNEL GUARD 19A705965P1. The Utility Handset also requires cable
generation functions. The encoding function provides continuous, repetitivelngmGlng'

There are two types of Channel Guard (CG) available: tone digital word modulation to the transmitter. The decode func-

: ; o ; - . . : e If the triple panel meter option (option MA) is installed
Refer to Maintenance Manual LBI-38639 for complete infor-, tion controls receiver muting to eliminate all calls that are no . ! ~ '
p and digital. The Control Shelf can decode either tone or digital 9 then Control Shelf metering via the utility handset, or over the

mation on System Module. i mati m i i digitally coded with the assigned CG code.
| Y CrG :nlftorl ation 1;ror o receni/edi audio, and can generate CG tones gially wi 19 programming/diagnostiCS serial port will not function.

through the personality EEPROM. Different CG tones can be
When the MASTR lle station Control Shelf is shipped, theused for decode and encode. The Control Shelf can be pro- Whenever the station is operating on battery standby
station will have the 19C320811G16 harness installed. Thigrammed for encode only CG, decode only CG, or to both encode power, the station power supply applies a battery standb . ; . :
harness is designeddaocommodate either metering or a GETCand decode CG. signal to the Control Shelf. The Control Shelf then generate ontrol Shelf_ pe_rsonallty. The code is transmitted acc_o_rdmg
control shelf (for trunking operation). Adapter harnesses are a 1200 Hz alert tone and adds it to the transmit audio fdP "CC publication 47 CFR, Chapter 1 (10-1_-87.Ed|t|on),
required for Voice Guard and other types of installation. Refer to In addition, both digital codes and tone codes can be used in  transmission. The 1200 Hz tone is also sent down the line Rf"adraph 90.425 for non-trunked communications; and para-

the notes on the harness Schematic Diagram before attempt@gtation. For example, the station receiver can be programmed any remote control unit in the system. The Control Shelgraph 90.380 for trunked communications. Upto 12 characters
in only one word can be programmed into the Control Shelf.

Morse code identification can be programmed into the

any field modifications. for tone codes, and the transmit frequency programmed for a requires a minimum of 19.4 Vdc on BATT STDBY inorderto_, : ; . )
digital code activate the 1200 Hz tone This feature can be enabled or disabled in the programming,
The Control Shelf may also be retrofitted into existing field as required.
installations using the existing harness. Refer to the appendix of Prior to any transmission, the CG monitor function can NOTE _ o _ )
this manual for detailed installation instructions. unmute the receiver when any on-frequency signal is received, _ A'S sec. transmitter quiet time is required before starting
allowing all on-frequency activity to be monitored. The station has to be keyed or unsquelched for the alar the Morse Code sequence. A 1000-Hz tone is used, with an
tone to be heard at the remote control unit. element time of 50 milliseconds for 20 word-per-minute trans-
AUXILIARY BACKPLANE When in the MONITOR mode, the transmitter is activated missions. The Morse code ID is sent every interval time. The

interval time is programmable, but defaults to every thirty
The repetition rate and on-time rate are adjustable throughinutes. The ID may be programmed to be transmitted either
the personalittfEEPROM. The repetition rate sets the time with or without Channel Guard.
from the beginning of a tone to the beginning of the next tone,
and is adjustable from zero (0) to 25 seconds in increments of
1 second. The on-time rate sets the duration of the tone burst,

only if programmed as a repeater, and the proper CG information
Auxiliary backplane 19D902459G1 contains circuitry to(tone or digital CG) is present. The monitor function is activated
drive a Squelch Operated Relay (SOR) and two auxiliary contrély the local CG Monitor switch, or by a remote console.
relays. The auxiliary backplane also contains the handset inter-
face circuitry and the handset connector.

Refer to Maintenance Manual LBI-38532 for complete infor-
mation on Auxiliary Backplane board.
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PRIM. EQUIVALENT PRIM. EQUIV ALENT 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 freqﬁincdy remains selecged for 16.0 glillise(lf]onds SO t?at
currents. Ablock 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 listeUENCY-
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 contrlorrect CG before unmuting the receiver.

functions 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 padseah 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 thieX 2 MUTE output line.

When a transmit frequency selec_t ?9””0' current is_ re_ceived A remote control unit uses DC control currents to select one
from a remote, the Control Shelf initiates a transmission o(gf 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.  Main receiver audio only,
longer detected.

Transmit Functions

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 3. Both main receiver and auxiliary receiver audio.

transmission on the wrong frequency when the control current
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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 to
remote control unit through a two- or four-wire phone line.
block diagram of the Control Shelf remote interface is shown in Signaling from a tone remote control unit consists of a high

Figure 3. level"Secur-it" tone, followed by the appropriate medium level

TONE REMOTE CONTROL

A tone remote control unit can initiate a transmission, listen
to received audio, and select or deselect Control Shelf functions.
Eunctions selected by the different available tones can be pro-

rammed so that a 1450-Hz function tone, for example, can be
éjsed for different functions in different control shelves.

| 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
0dB 2175Hz TRANSMIT HOLD TONE
J 20 dB
k— 125 ms. 3}~ 40MS. —— 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 "Secur-it' tone is a +10 dB, 2175 Hz tone that is The frequency of the function tone (_jetermlr!es the function
selected by a tone remote control unit. Function tones range

present for 125 milliseconds. Th&ecur-it' tone is followed
by a 40 millisecond, 0dB function tone. The function tone Ca}‘]rom 1050 Hz 10 2050 Hz, and are spaced 100 Hz apart.

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.
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Tone Remote Functions

Station functions that can be controlled by tone signaling When a repeater enable (disable) function tone is received select the intercom function and send audio (no control tones)

from a remote control unit are:
* Repeater Enable/Disable
* Channel Guard Enable/Disable
e Channel Guard Monitor
* Transmit Frequency Selection
* Receive Frequency Selection
 Scan
* Receiver Selection (Auxiliary Receiver Selection)

* Auxiliary Output Enable/Disable (Auxiliary control) ponitor function is deselected only by a CG enable function  (station) mic audio will have priority over receiver audio to theche

Repeat Enable/Disable When no valid signal is present, the Control Shelf routes thREPEAT FUNCTION
line audio to the local speaker. A remote control unit can then

> § i . L ; The Control Shelf performs a basic repeat function in which
on the line from a remote, the Control Shelf enables (disables) ©Vver the line. This remote audio will be heard only at the statiofqejyeq signals are re-transmitted after filtering and level ad-

the repeater function. When the repeat function is disabled, the Speaker, and will not be transmitted. justments. Figure 4 shows the Control Shelf interface in a repeat
Control Shelf will not initiate a transmission of received ) o ] ) only system.

signals. However, the audio is still routed to the remote control The service technician can communicate with the remote

unit if the transmitter is not keyed. control unit by placing the Control Shelf transmit disable switch 5 /e signals are applied to ¥OL/SQ HI line from

in the disable position. The local microphone at the station C8fe receiver. and are routed to the transmitter GRXh&EUDIO
then be keyed and audio senty down the remote lines to the OUT i ' . -
; ) . o . ) ine for re-transmission. If Channel Guard is present, the
Channel Guard Enable/Disable remote control unit. This audio is not transmitted by the statiofep,annel Guard information is filtered out prior to rg-transmis-

. L . 0 . . L . sion
This function is the same as CG Monitor except that the While in the intercom mode, receiver audio will continue to

Monitor function is not deselected by a remote PTT. The have priority over line audio to the local speaker, and local Some repeater stations have timing restraints mandated by

FCC. Two timing circuits are available for use in these

See Table 2 for a list of function tones and their correspond@ne- remote line. applications. The timing circuits are a Carrier Control Timer

ing function.

Table 2 - Tone Control Function And Frequency

FUNCTION TONE
RX Channel Guard
Disable (Reset by PTT) 2050 Hertz
TX-Freqg. No. 1 1950 Hertz
TX-Freg. No. 2 1850 Hertz

RX-Freqg. No. 1 or
Receiver No. 1 1750 Hertz

RX-Freqg. No. 2 or
Receiver No. 2 1650 Hertz

Channel Guard On or
Repeater Enable* 1550 Hertz

Channel Guard Off or
Repeater Disable* 1450 Hertz

TX-Freg. No. 3 or
Aux. Function 1 On 1350 Hertz

TX-Freq. No. 4 or
Aux. Function 1 Off 1250 Hertz

Repeater Enable*

Scan Disable 1150 Hertz
Repeater Disable* or Scan Enable
or Simultaneous Monitor 1050 Hertz

NOTE

*Repeater Enable/Disable is 1150/1050 only
when Channel Guard On/Off is present.

(CCT), and a Drop-out Delay Timer (DOD).
Channel Guard Monitor Auxiliary Receiver

: : , . _ - - Carrier Control Timer
When a CG Monitor function tone is received from a When an optional auxiliary receiver is present, the Controf

remote control unit, received audio is sent down the line to a  Shelf takes received audio from the auxiliary receiver and trans- 11 carrier Control Timer (CCT) limits the time the station
remote control unit and the local speaker regardless of CG mits it down the line to a remote. The Control Shelf also mut

content. This allows the operator to monitor all frequency  the auxiliary receiver using tiX 2 MUTE output line.
activity prior to transmitting. The requirement for a correct CG

&Pansmitter 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

tone or code to initiate a repeat of received signaNO3 A remote co_ntrol L.m't can _control the state of Eh)é 2 equipped with the CCT are shipped with the timer programmed
removed. MUTE output line using function tones. The function 1ON€S . three minutes.
allow the Control Shelf to send the main receiver audio only, the
The monitor function is disabled when a remote control  auxiliary receiver audio only, or both the main receiver and NOTE
unit keys the transmitter. auxiliary receiver audio output to a remote control unit. Timing restraints apply to local and remote transmissions
as well as the repeat function.
One-Four Frequencies Scan Function
Th . . : . The timing cycle begins when the transmitter is keyed by
e Control Shelf receives function tones to select one of The scan function allows the user to scan multiple frequen- essing the PTT button on the local microphone. or the PTT
four frequencies. If more than two transmit and receive fre-  cies using the station receiver. A priority channel can be select%[mon gfa remote or mobile radio generatingthe si’gnal activat-

quencies are used, the transmit and receive frequencies are tied and all signals on the priority channel will be received, regardle?ﬁ
together. For example; receive 3 is selected whenever transmit  of signal strength or which channel receives the first signal.

3 is selected. In addition, receive 3 will remain selected until

another transmit frequency is selected. When no signal is being received on any channel, the sc
function sequentially selects and moniteech channel. If a
signal is detected, the Control Shelf locks onto the channel for
the duration of the message and discontinues scanning. If tn,]ee
channel is not the priority channel and a priority channel has beq:la2
selected, the Control Shelf switches to the priority chann%h
periodically to check for activity on the channel.

g the repeater. If the station is equipped with Channel Guard,
the remote signal must contain the proper Channel Guard tone.
Timing ends and the timer is reset when the transmitter is
%'ﬁkeyed.

Transmit Functions If the timing limit is exceeded, the Control Shelf will turn off
transmitter through tHeNT RELAY andTX OSC CON-

OL outputs. The Carrier Control Timer function is reset
enever a PTT switch is released, whether it is at the remote
control unit or other keying source.

When a transmit frequency select function tone is received
from a remote, the Control Shelf filters out the hold tone and
initiates a transmission of received line audio. The transmis-

sion continues until the hold tone is no longer detected. When a signal is received on the priority channel while the

scan is stopped on a non-priority channel, the scan reverts to @8
Intercom Function priority channel and locks on that channel for the duration of the, e ase 4 from any source. However, the Control Shelf will re-
message. If a priority channel is not selected, then the statl? . '
The Control Shelf intercom function allows a service  Se€arches all_s_elected _non-_prlorlty channels and locks on t%enever the time limit has expired on a repeat PTT.
technician at the station to communicate with a remote control  channel receiving the first signal.
unit without keying the transmitter.

Whenever the timing cycle is exceeded by a repeat PTT, the
ntrol Shelf will not activate another repeat until the PTT is
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Drop-Out Delay Timer PROGRAMMING PROGRAMMABLE FEATURES DEFAULT PROGRAMMING

~ Inrepeater applications, the Drop-Out Delay Timer (DOD) Al input and output audio levels for the Control Shelf are The Control Shelf personality programming parameters If the control shelf has not been factory programmed or has
is designed to decrease the number of transmitter on/off cyclggjjusted by electronic potentiometers. These potentiometers include: lost its personality programming information, it will default to
This is achieved by keeping the transmitter keyed for a predetgfy st pe adjusted by a personal comp(®€) connected to the following conditions:

mined period after a repeat transmission has ended. This perigd_»3- Programming port J6 on the Backplane Board, or by )
i i ' i * Morse code ID disabled
can be programmed for zero (0) to ten (10) seconds in 100-Milijjity Handset 19A705965P1 connected to an auxiliary back- Enable/Disable Parameters

lisecond (0.1 second) steps. All control shelves equipped Withane poard through cable 19D901619P2. + Battery alarm disabled
the DOD are shipped from the factory with the timer set for three + Channel Guard Encode . Repeat disabled
seconds. The Control Shelf hardware includes an EEPROM contain- + Channel Guard Decode : .
. . L . e Simplex operation
ing the operating characteristics (or personality) of the Control . STE (Encode) .
NOTE Shelf. The contents of the EEPROM can be changed only _ CG encode disabled
The Drop-Out Delay Timer IS USED only for repeater through the use of a personal computer connected to the Pro-  * Repeat Function « CG decode disabled
gramming port. Limited changes can also be made with the e CCT

functions. Other transmissions, including those originat-

X . ) * Rxfrequency 1 selected
ing from the local microphone, do not use a DOD timer.

Utility Handset (with cable) connected to an auxiliary backplane DOD Timer
board. » Txfrequency 1 selected

*  Simplex .
_ o Complete instructions on the Control Shelf EEPROM per- i | * 9600 Baud Serial
The timer starts whenever a repeat transmission ends. Tg'SnaIity settings are contained in the Programming Manual Auxiliary Contro

» 2 frequency DC remote enabled

transmitter is not de-energized through ¢ OSC CON- TQ-3353. « Scan . _
TROL andANT RELAY outputs until the timer runs out. Awiliary Receiver DSP-no functionality enabled
’ Ll v * CCT - 3 minutes
If a new transmission is initiated before the timer runs out, «  Battery Alarm Tone . DODTi 3 q
the transmitter remains energized and the new transmission . DC Remote Imer - 5 seconds
completed. If no new transmission is initiated, the transmitter e 2-wire remote
will remain on until the DOD times out. e Tone Remote

e Station Metering

SYSTEM INTERFACES

System Parameters

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 namesliold type in the following descrip-
tions are those shown on tMASTR Ile Station Interconnec-

e DSPLineln
 DSP Line Cancellation
« DSP Compressor

LOCAL *  Two/Four Wire Remote tion Diagram (see Table of Contents).
MIC ™ » Battery Alarm Tone "on time"
ANTEMNNA . B it Al T
S — attery Alarm fone TRANSMITTER EXCITER

Lo * Repetition Rate
STATION -~
POWER [~ 7l conTrROL « Morse Code ID TRANSMIT AUDIO HI - The Control Shelf drives the
SUPPLY SHELF DUPLEXER

transmitter exciter 600-ohMIC HI input, with a 40- to
250-millivolt rms (adjustable) signal that is AC-coupled

* Morse Code ID Interval
e Line Out level

oo _ (the transmitter exciter puts a DC bias of +10 Vdc onto
| MULT| * Line In level this line) onto the Control ShEIRANSMIT AUDIO Hi
"f;‘S «  Transmit Audio output level output. The Control shelf is designed with_a hig_h i_mped-
ance output so that other sources can drive this input to

* Channel Guard output level
»  Carrier Control Time
» Dropout Delay Time

the transmitter without signal degradation.

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

Figure 5 - Repeat Only Control Shelf

* Channel Guard Encode Frequency
* Channel Guard Decode Frequency
* Type 90 Decode

* DTMF Decode

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 trans-
mitter is not selected.

TX F1, TX F2/CLK, TX F 3/DATA, TX F4/ENBL -
These open collector outputs can withstand up to 30 \olts
on the output when open, and sink at least 4.0 milliam-
peres with an output voltage £10.7 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 OSCILLAT OR/MULT IPLIER

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 Present, compressed audio received from the line is routed

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 receiveRX 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 audidrom receiver two is muted. This output
is only used when a auxiliary receiver is connected to the
Control Shelf through thEECOND RCVR input.

INTERCOM AUDIO - When an audio signal is being
received from the receiver énom 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

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 Vdc) on
this input indicated that an on-frequency signal is being
received. Alow< 0.2 Vdc) 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 CGEN - 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 mtor. (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 Vdct10% input rated at three amperes. The Control
Shelf obtains all required voltages from this input. The
station may also gowered by an external 13.8 VVdc source.

GND - The ground return is to the station powapply.

Power Supply Module Outputs

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

+10V TX - Supplies a closely-reguéad +10 volts de0.3
volt at up to 500 milliamperes. The primary load is the
station transmitter.

TX DISABLE - Activating this switch disables the trans-
mitter by turning off the X 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

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 Shelfis in
theTX DISABLE mode, and cannot initiate a transmission.

+12V VDC - Supplies a +12 Vde 0.6 Vdc output rated at | gcal MIC Interface

100 milliamperes.

+5VDC - Supplies a+5 Vde0.25 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 operationly.

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

LOCAL PTT - Alow (1 volt or less) on this input indicates
the local microphone is keyed. The Control Shelf establishes
an audio path from tHeEOCAL MIC HI input to the_INE
andTX AUDIO outputs. The Control Shelf also activates
the transmitter oscillator and energizes the antenna relay if
the transmitter has not been disabled byltRéISABLE
switch.

Normally, LOCAL PTT is the highest priority PTiunc-
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 input impedance through this
line.
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LOCAL MICLO -Thisisthe ACreference forth® CAL
MIC HI audio. It is grounded in the Station Control Shelf.

When the transmitter is energized and operating from the
battery backup system, the Control Shelf provides an alert
o . tone in theTX AUD output signal. The alert tone is also
GND - This is the ground supply to the microphone. heard at the remote conF:roI ugit
Line
o . . : - CIRCUIT ANALYSIS
LINE - Audio is transmitted on this output pair. Audio is
also received on this line pair if the Control Shelf is config-
ured for two wire audio. The Control Shelf has an outpu
impedance of 600 ohms, and can drive a 600-ohm line wit

The basic Control Shelf consists of a frame assembly and the
llowing circuit boards or modules:

an adjustable signal level from -19 to 7 dBm. » Backplane Board 19D902459G1
DUPLEX AUDIO - Audio is received on this wire pair in Power Module 19D902589G1
a four wire system.  System Module 19D902590G1 (DC control), or

19D902590G2 (tone control). System Module
19D902590G2 consists of a 19D902590G1 module with
DSP board 19D902667G1.

Optional Auxiliary Backplane board 19D902978G1 is
also available.

SECOND RCVR- This is an audio input from an Auxiliary
Receiver. Audio is present on this input when the Auxiliary
Receiver has a valid signal and is not muted by the Control
ShelfRX 2 MUTE output. g

Programming/Diagnostics Serial Port

A simplified block diagram of the Control Shelf is shown in

The programming/diagnostics RS-232 serial port is a multifigure 6.
purpose port that is used to communicate with a personality o )
programmer, automated test equipment and other system com- Refer to the individual Mamtena_tr)ce Manuals for the Power
ponents. When the Utility Handset is connected to the auxiliafyiodule, System Module and Auxiliary Backplane Board for
backplane, the Control Shelf must be reset while depressing’§tails-
volume button. This provides communication from handset to
shelf. The handset uses 300 baud data and the PC programpeXCcKPLANE BOARD
uses 9600 baud data.

PGM TXD - The Control Shelf transmits 300- or 9600-baud The Backplane Board mounts on the back of the Control
RS-232 data on this line. When the Utility Handset is conShelf assembly, and provides slotted 96-pin DIN connectors P1,
nected to the auxiliary backplane board, the Control SheP2 and P3 for the plug-in modules. It is recommended that the
must be reset to perform the autobaud function. System Module be installed in P1, the Power Module in P2, and

an auxiliary backplane, if present, be installed in P3. Refer to the

PGM RXD - The Control Shelf receives 300 or 9600 bauqerconnection Diagram for system connections (see Table of
RS-232 data on this line. Contents).

NOTE

i ) The 96-pin DIN connectors on the Backplane and Auxil-
ANT RELAY - Alow (< 1.0 Vdc) on this output line causes  jary Backplane Boards are pressed (not soldered) into the

the antenna relay to energize before transmitting. Ahigh (> p5ards, Removal and/or replacement of these connectors
13.0 Vdc) on this output line de-energizes the antennarelay. is not recommended as damage may occur.

Miscellaneous Interfaces

The TX LED follows the logic of this output. TH&X OSC

CONTROL output will not be activated until theNT All signals to and from the Power Module, System Module,
RELAY output has energized the antenna relay for at leagf,y other station modules are routed through the Backplane
15 milliseconds. This delay allows the antenna relay t@oard, The board also detects the DC control currents when
energize before apphg RF. installed in a DC remote-controlled system. The +10-Volt regu-
BATT STBY - Ahigh on this input indicates the station AC Iator§ for the Transmit_ter and Receiver and the drivers for the
power supply is powering the station. A low on this input'€ceiver ICOM select lines are located on the Backplane Board

indicates that the battery backup system is supplying pow&g Well.
to the station, and that powdraaild 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 connect 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 hre:
Diodes D13 and D14 on the antenna relay connection of J12@jlliamperes:11 milliamperes -2.5 milliamperes and 0 (zero)
(ANT RLY) protect the driver circuitry on ttgystem Module  mjlliamperes. The currents are decoded by the Backplane
from inductive spikes. Board to provide thd®C CTRL 1, DC CTRL 2 andDC
TRL 3 outputs that activate the control circuits in the Control

J1214 is also located on the backplane for connection elf. A truth table of the decoding method is shown in Table

the station harness. This jack is required for metering and four
frequency operation. It can also be used in other applications.

P1215 is the local microphone connector. Table 3 - Decoding Truth Table

Service Note: The pinout for four-frequency operation has
been slightly modified (RXF3 has been moved to J1214-pin
5). Care should be taken when installing the backplane in theCONTROL | DCCTRL1 | DCCTRL2 DCCTRL 3
field. For field installation instructions, refer to tAREPEN- 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 three "2 High High Low
methods are: ]
-6 High Low Low

1. For separate control and audio pairs, the contrg
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, \when a DC control current is applied to the control pair,
the pair is connected to TB1201-3 and -4. With thighe 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 blocked by capacitor C1. The current ISor, and is also a part of the diode bndge

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, causinddbC 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.

Apositive current applied to TB1201-1 is blocked by D2, andReceiver 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 |C U6 provides four frequency select drivers for the receiver

biased, optoisolator U3 does not conduct, keePl@¢CTRL 3 frequency. These open collector drivers are used only to select

high. The return current is coupled through D1 to TB1201-6. the appropriate receiver frequency. If other logic circuits require

one of the receiver frequency select signals as an input, that logic

NOTE circuit should be driven directly by the select outputs of the

System Module, and not by U6.

Alow (0) is considered to be 0.8 volts or less. A high

(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
6- and 11-mA Detect signals and adversely affecting receiver performance. Care
should be taken in the field to maintain the integrity of this

The 6 mA Detect circuit consists of 6.8 volt zener diode D2configuration.
transistor Q2 and opto-coupler U5. The 11-mA detect circuit

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

through R22. These outputs are applied to the positive node 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 theff'® 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 acrogeound 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 t0 go to
begins limiting. This causes the voltage at the emitter of Q2 #&C€iver ground. When the system module atstan open on its

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 voltagB@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 ¢ Signaling
voltage of Q1 to exceed its base voltage, turning Q1 off. U4 then
turns on an@®C CTRL 1 goes low. Debouncing and squelchtail |, 54 o1t E & M signaling applicatits, 24 volts is applied

elimination caused by control currents ramping up or dowRy; 1g1501-1 and -6. This results in approximately 8 milliamperes

through valid control current detection levels is performed Bowing through the 3k-ohm load presented by the current detec-

software. tion circuitry. The current detection circuitry then detects 6
milliamperes.

10-Volt Regulators

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

also located on the Backplane Board. Each regulator is powerEd"e€nt 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

pattery standby operation. U1 and U2 typically provide reg”'ﬁ'__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 UL. Capaciyq\a e spike enters on any pin of TB1201, the resistance of these

tors C5, C6 and C8 provide filtering for U2. Diodes D7 and Dgeyjices 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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TELEPHONE LINE
CHARACTERISTICS

This section covers the characteristicttelephone 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.

Characteristics of theseoice grade" lines and their appli- The second type of line iSWIRE LINE WITH AMPLI-

cation to Land Mobile communications systems will be covere
This section refers to frequency response only as it affects toHSded to the line to make up for the loss
signaling. It does not cover total audio frequency response as '
related to audio quality.

are short lines that involve very little loss. . . )
the voice peaks are clipped. However, special cast e 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 communication9ss 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 tdaia 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 supplizgo wires ateach end of the

circuit. Each two-wire end goes to some point in the circuit where
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
Swhat is required. At the other end, it is taken out of the carrier
equipment and converted back to the two-wire circuit. The
carrier equipment has a transmit path and a receive path. The gain

1. Wire lines with no amplifiers

2. Wire lines with amplifiers added to compensate for lin
loss

3. Facilities derived from carrier (multiplex) ¢ -
is adjustable each way.

These lines have different operating characteristics, and each
must be treated differently. In larggstems, all three types of
together end-to-end).

The first type iSVIRE 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 @fuipment, there will be some line loss. If the loss is 5 dB, for
tone systems, but cannot be used satisfactorily in DC contrifistance, then -8 dBm could be applied into the two wire end.
applications. These lines are normally found in less populatekherefore, 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.

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

IERS. These lines are normally supplied when the loss of
vailable lines is too high. An amplifier or several amplifiers are

One commonly used amplifier is the E-6 repeater. This
In some cases, the radio user will provide wires within higmplifier will pass DC current and they have been used on dc
building or his complex of buildings. In these cases he will havines for years. These amplifiers include limiters which start

much more freedom in the levels that he can use. Normally the$®iting at somewhere around 0 dBm input to the amplifier. The
limiters do not cause any real problems on DC systems since only

The phone company wants to see a maximum three-second

lines can be provided. In long haul applications, a system ca@vel of -13 dBm at the carrier equipment as measured on a

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

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

Ifthe phone company checks and finds that too much audi®00 miles is 34 dBrnC. If this type meter is not available, an
is being applied into the carrier equipment, they will put a paéC- 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 leveViolume
Units (VU) or testtoneVU 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 normalljot as critical, it is important that levels in tone applications
given in dBm. If the radio installer isn’t careful, he and thebe set properly. Failure to do so results in the control function
phone company will be talking 10 dB apart. If the phonenot working properly. For example, after the installation when
company says the limit is 0 VU, use +10 dBm for the lineupthe user has gained a little experience, the user may find that

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

The two wire ends of these lines are normally designed t@xtra time spent at the installation will save many problems of
work with a 600-ohms impedance in and out. The transmit arfbis type 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 millisecais. This is followed by the
however, then the impedance is critical. If the impedance &inction tone which is sent at a level 10 dB lower for approxi-
not 600 ohms, it can cause the gain of the carrier equipmentmeately 40 MS. In the case of a transmit function, the function
go up or down. In some cases, feedback (oscillations) from tiiene 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 tone 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 Gradenks entitled,Private Line
Interconnections, Voice Applications"(Publication Number "Secur-it" tone must arrive at the base station at no less
43201). Itcovers several types of private line interfaces. Thetean -20 dBm. The transmit hold tone must arrive at the base
is no publication that covers radio control alone. Howevestation at no less than -50 dBm. The test tone for the voice must
there are several parameters provided in the publication thattrive 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 1.
most cases. The phone company allows itsefHORT-

TERM fluctuation of+ 3 dB and & 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

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.

2. 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 thi&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 eachwétida
Western Electric 3-type noise meter. The allowable level of a
line from O to 50 miles is 31 dBrnC, and for a line from 51 to

11
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Increasing the level will cause th8ecur-it" tone burst If the phone company will not allow a continuous tone as
to go into limiting in the phone company equipment. Thehigh as -8 dBm to be sent, then a lower loss circuit should be
limited tone causes th&ecur-it" tone filter in the base requested or C-1 conditioning added.
station to ring. This will result in picking up or dropping out
functions which were not select®EVER allow the"Secur-
it" tone to be in limiting.

When ordering phone lines for a voting system, if possible,
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 Sgeur-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 tlelection biased by'poorer” telephone circuit. Many phone
phone line at the base station. Arrange to send a burst @mpanies 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 10 dB
(z 1 dB) less than th&ecur-it" tone, then th&Secur-it"
tone is in limiting. It will become necessary to lower theORDERING VOICE GRADE PHONE LINES
sending level at the remote controller until it is below limiting.

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

If the audio is high enough to cause the telephone equipot specified, the following will normally result:
ment to go into limiting, it will cause amplitude distortion. On . )

a high loss line the amplitude distortion will causeHtid. D 1. Loss at 1000 Hz will be 5 to 10 dB; normally 10 dB
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.

Long-term variatiort 4 dB

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

On tone controlled remote controlled systems, care must 500 to 2500 Hz: -2 to + 8 dB
be used when connecting two telephone lines in tandem. For
example for a base station and two remotes, a phone line is ™
ordered to connect the station to the first remote, and a second 5,
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, oreaoh line 7.
directly to the base station.

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

A check with the phone company can determine which than -13 dBm)

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.

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

VOTING SYSTEM CONSIDERATIONS 1000 to 2400 Hz: -1to +3 dB

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

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
have a frequency response which attenuates the 1950 Hz t
with respect to a 1000 Hz test tone, theret@ae should be qﬂﬁONE COMPANY ORDERING
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

\oice grade, 2-wire termination, for radio control, for examples.
and tone remote system - send/ receive; voting
system - receive only.

NOTE

Polarity must be maintained if the metallic control pair 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 includin
long-term variation. Average voice is 10 dB belowE &M SIGNALING

the 2175 Hz tone burst.
E & M lead signaling systems derive their name from certain

\oting system: historical designations of the signaling leads on circuit drawings.
Sends a continuous 1950 Hz tone when the receivéyl "M" lead is associated with the trihi function while the
is Sque|ched, and it must arrive at the Voting Se|eC".E" lead is associated with the Egge function. In two-way
tor at no less than -30 dBm including the long-termyadio 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-12re used to interface between the radio and carrier systems.
conditioning. However, 2-Wire Audio can be used in the two-way radio portion
of the control system if hybrids are installed to provide transition
6. If more than one phone line is to be used, a blocketween the 2-Wire and 4-Wire connections. Usually the E & M
diagram showing locations and type of equipment to b8ignaling is separated from the audio (separate line) in both
used should be provided the telephone company. 2-Wire and 4-Wire installations.

Figure 7 illustrates a typical interface between a two-way
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 gignaling Option and the 4-Wire Audio Option. The console

. L T . S ._provides a regulated -48 Vdc output (or -24 Vdc with minor
station combination, it will be necessary to install it in the Stathlﬁwodiﬁcations) to theM" lead when th@RANSMIT switch is

frame using Control Shelf Installation Instructions contained in X
the APPEI?IDIX to this Manual. Installation hardware is Con__pressed. m§'48 Vdc activates atone encoder (usually 3825 H_Z)
tained in Hardware Kit 19A1493;2667. Refer to the Mechanicg the multlpl_ex r_ack. The_tone encoder r_nodulates_the carner
Layout Diagram 19D417483 included in the appendix of thig cauency which is transmitted over the microwave link.

manual for installation of the Hardware Kit (see Table of Con-

tents).
CAUTION

Minor harness modifications may be required when
field installing a control shelf with the 1923811G16
harness. Refer to the notes located on the Interconpec-
tion Diagram before installing (see Table of Contentg).

INSTALLA TION

At the station end of the microwave link, the signal is
demodulated 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 Vdc (or +24 Vdc) to the control shelf.
This voltageshould be connected between J-20and 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.

When the system is configured in this manner, approximately
+8 milliamperes flows through the DC control decode circuitry
on the backplane. This will cause the control shelf to decode a
+6mA control current to key the transmitter and route line audio

. _ _ 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

TWO-WIRE OPERATION

12
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TONE REMOTE INST ALLATION

Jumpers P4 and P5 located on the backplane board are not
required and may be removed. Refer to the sections on TEL
PHONE LINE CHARACTERISTCS and LEVELADJUST-
MENTS for additional installation information. Line connec-
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-

C) No CG Encode/Decode
D) No CCT or DODT Timers
E) Remote control is optional

E)' 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 digital pots.
Adjust the CG pot for subaudible tone modulation level and

the TX audio pot for nominal speech modulation levels.

ZETRON MODEL 38 COMMUNITY

mote/console, the audio pair should be connected to TB1201REPEATER PANEL

and TB1201-4.

1) Make the following connections between the base station and
the repeater panel. P3 is located on the Control Shelf Back-
plane 19D902459G1, and the connections to the repeater
panel are located at the terminal strip at the rear of the unit.

Four Wire Tone Remote

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

NOTE

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

TEST EQUIPMENT REQUIRED:

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

Transmit Pot ZPOT2-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 &°OT4-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

the transmitter) should be connected to TB1201-2 and -5. The
remote control receive pair (which listens to the receiver) shou|dRAPIO END SIGNAL NAME/(FUNCTION) CSIEND
be connected to TB1201-3 and -4. P3-C21 A+/(DC Power 1
P3-B13,C13 | GND/(Power Ground) 34
CSI MODEL 32 COMMUNITY REPEATER
PANEL P3-C20 LocalPTT/(Service MIC PTT) 7
P3-B20 CAS/(CarrierA ctivated Squelch) 10
1) Make the following connections between the base station and _ _ ”
the repeater panel. P3 is located on the Control Shelf Bac}&343 MICHI/(Service MIC Audio)
plane 19D902459G1, and the connections to the repealey; g CGHI/(CTCSS Encode) 13
panel are located at the DB9 subminature "D" type connector
at the rear of the unit. P3-B2 VOL/SQHI/(Demodulated Audio) 15

2) Program the base station to be used with an external repeater
panel using standard PC-programming softwaoe proper

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 V ALUES FOR Mlle
SYSTEMS

The following information provides typical values for the
pot settings when used in the indicated configurations. The

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 ZPOT2-TX)=64.
Line In Pot 3 (POT3-LI)=0.

Channel Guard Pot 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.

values are typical and are provided as a guide. Actual valuﬁDACS (GETC interface):

may be different for your system due to line characteristics,
system configurations, etc.

RADIO END SIGNAL NAME/(FUNCTION) CSIEND

P3-C21 A+/(DC Power 1

P3-B13,C13 | GND/(Power Ground) 7,8

P3-C20 LocalPTT/(Service MIC PTT) 5

P3-B20 CAS/(Carrier Activated Squelch) 6

P3-A3 MICHI/(Service MIC Audio) 2

P3-B6 CGHI/(CTCSS Encode) 9 3
P3-B2 VOL/SQHI/(Demodulated Audio) 3

operation, the station firmware must be 344A3307G11
(Group 11) or higher. Program the following parameters:

A) No Repeat

B) RF Duplex

C) No CG Encode/Decode
D) No CCT or DODT Timers
E) Remote control is optional

Adjust the repeat RF modulation and CTES6) modula-

tion 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.

2) Program the base station to be used with an external repeater

panel using standard PC-programming softwaoe proper

operation, the station firmware must be 344A3307G11

(Group 11) or higher. Program the following paramters:

A) No Repeat
B) RF Duplex

LEVEL ADJUSTMENTS

Before making adjustments to the control shelf, the station

RF equipment should have been properly aligned.

Repeater:

DC

Line Out Pot 1 (POT1-LO)=0.
Transmit Pot ZPOT2-TX)=64.
Line In Pot 3 (POT3-LI)=0.

Channel Guard Pot &?OT4-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.

Remote/DC Remote-Repeat:

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

Line Out Pot I(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 ZPOT2-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.
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Figure 7 - Typical E & M Signaling Application

Table 4 - Wireline Installation Methods

METHOD DESCRIPTION PROCEDURE ADVANTAGES OR
DISADVANTAGES
1 Single metallic pair (the] a. Connect the metallic pair tg Economical: dependable

control currents are
simplexed to line, a two
wire cable is required).

TB1201-3 and -4.
b.  Jumper J5-1 to J5-2, and J4-3
J4-2 on the backplane Board.

where earth ground currents
to may be large or good earth

The keying clicks will be
heard on parallel remotes.

2* Single metallic pari (the| a. Connect the metallic pair tg Economical: minimizes
control currents are TB1201-3 to 4. keying clicks in paralleled
simplexed line to earthl b. Jumper J5-2 to J4-3 on remotes but large groung
ground, a two wire cable is backplane board and conne¢t currents may result in
required). TB1201-6 to earth ground. interference with control

function if located near
sub-stations.

3 One voice grade circuitfor a. Connect audio pair to] Provides excellent perform-
bi-directional audio and TB12101-3 and TB12201-4. ance by eliminating keying
the other a metallic pair for b.  Remove jumpers on J4 and J5 onclicks and providing no path
control voltages. backplane board. for ground loop current, but

c.  Connect control metallic pair to requires two pair.
TB1201-1 and TB1201-6.
4 Single metallic pair for| a. Connect the transmit metallic Provides full duplex

transmit audio and contro
currents.

Single voice grade circuit
for receive audio. A four
wire line is required.

pair to TB1201-2 and 5 on
backplane board.

b. Connect a jumper from J4-1 t(
J4-2, and J5-3 to J5-2.

c. Connect the remote receive pa
to TB1202-3 and 4.

operation in which the
remote can operate in
D receive and transmit

simultaneously. But requires
ir two pair.

RCN 1000

é—’L')

J3
J3-1
O
POS VOLTAGE FOR + CURRENT 1)_
NEG VOLTAGE FOR -- CURRENT "7
NEG VOLTAGE FOR + CURRENT 3.6
POS VOLTAGE FOR - CURRENT O

OPTIONAL FOUR WIRE

1.

METHOD |

SINGLE METALLIC PAIR OPTIONAL FOUR WIRE

STATION PANEL

TB1201 -2

P104 -3

TB12I]1 5

"

TB1201-1
jo

P1I]5-2([

P104 -2

TB1201-6 _‘T

Cr

TB1201-3

O
P1l]5-1I “E
o

grounds cannot be obtained.

TB1201-4
METHOD 1
RCN 1000 METHOD 2 STATION PANEL
SINGLE METALLIC PAIR OPTIONAL FOUR WIRE
1a.a EARTH GROUND 12012

O
J3-1
O
POS VOLTAGE FOR + CURRENT L_
NEG VOLTAGE FOR -- CURRENT H7
NEG VOLTAGE FOR + CURRENT 3.6

POS VOLTAGE FOR - CURRENT ?

OPTIONAL FOUR WIRE

1.

P104 -3

TB12I]1 5

"5

TB1201-1
O

P1l]5-2(L

P104.2
TB1201-6 ‘i’

<

TB1201-3

TB1201-4

P1l]5-1;
o

-

METHOD 2
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RCN1000 METHOD 3
METALLIC CONTROL PAIR
AUDIO PAIR
J3-3
E H8
H10
j o) o
J3i-4

J3-1
O
POS VOLTAGE FOR + CURRENT
NEG VOLTAGE FOR -- CURRENT H7
NEG VOLTAGE FOR + CURRENT H9
POS VOLTAGE FOR - CURRENT g T
J3-6

OPTIONAL FOUR WIRE

J3i-2
“i J3-5

STATION PANEL

OPTIONAL FOUR WIRE

o TB1201-2
P105-3 g
P104-3 E
TB1201-5 }

TB1201-1
O
P105 -2 ;

P104 -2

T

O
TB1201-6

TB1201-3

P105-1 §
O—
P104-1 A E

Table 5 - Potentiometer Settings

Potentio-
meter

Description

Procedure

Line Out
Pot 1

Adjusts the line out level.

Systems With Remote
Normally set such that 3 kHz of usquelched receiver audio results in 0 dBm

line output audio.

Repeater Only
Set to zero.

Line In
Pot 3

Adusts the gain on the line input.
This pot is a gain in the linear region of the

Systems With DC Remote Without DSP Compression
Set so that nominal line input audio results in output audio which is at the “ki
of compression.

ee”

compressor. It determines the level of line input
voltage which will lead to compression.

Other Systems
Set to zero because the line audio is either non-existent or is processed thrg

different, DSP bard, path.

ugh a

Tx Audio
Pot 2

Systems That Repeat
Set such that 3 kHz of unsquelched receiver audio results in 3 kHz of transn

audio.

itter

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.

DSP Line
Cancellation
Pot 5

Used only in two-wire remote systems.
Cancels the contrahelf’s line output adio from

Systems Wh Two-Wire Remote Using DSP Compressor*
Before being subtracted from the contended two-wire line, the line output au
is attenuated according to this pot's value.

=3

o

the line input audio (this is a hybrid adjustment)

Other Systems
Set to zero.

TB1201-4
METHOD 3
METHOD 4
RCHNADDD FULL DUPLEX STATION PANEL
METALLIC TRANSMIT PAIR
RECEIVE PAIR OPTIONAL FOUR WIRE
J3-3 TB1201-2
H8 / P105-3
3 il T E To
TRANSMITTER
J3-4 TB1201-5 P104 -3 %
O —a
13 c1> TB1201 1 -
POS VOLTAGE FOR + CURRENT L_ ]
MEG VOLTAGE FOR -- CURRENT ur P105-2
MEG VOLTAGE FOR + CURRENT ¢ Ho P104.2
POS VOLTAGE FOR - CURRENT J3-6 T -
© 181201-6 O
OPTIONAL FOUR WIRE

TB1201-3

3“{ PO O ::zz:;f “g

TB1201-4

DSP
Compressor
Pot 7

Adjusts the gain on the DSP line input.
This pot is a gain in the linear region of the DSP

Systems With Remote Using DSP Compressor*
Set so that nominal level 1 kHz line input audio results in 3 kHz of transmit
audio.

compressor. It determines the level of line input
voltage which will lead to compression.

Other Systems
Set to zero.

DSP Line In
Pot 6

Adjusts the signal level entering the DSP.
NOMINAL SETT INGS**

Systems With Remote Using DSP Compressor*
Set so, under all operating conditions, the level does not overdrive the
analog-to-digital converter on the DSP board (U5)

MAX AUDIO IN POT VALUES

-20 dBm
-10 dBm
0 dBm

approx. 121
approx. 39
approx. 12

Other Systems
Set to zero.

* 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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ADJUSTMENT PROCEDURE

For Repeater Audio without Channel Guard:

1.

Connect an RF signal generator to the receive af
tenna and input a 1kHz tone at 3kHz deviation. Arn
alternate method would be to key the transmitter b
grounding IOCAL PTT (P12153) then connect an

audio oscillator between MIC HI (P1215-2) and MIC
LO (P1215-1) and apply a 100mVrms 1kHz signal.

Adjust the transmit modulation le@0T2-TX) for
3kHz transmit deviation.

Remove the signal generator or, if the alternats
method was used, unkey the transmitter by removin
the ground on LOCAL PTT (P1215-3) and discon-
nect the audio oscillator.

Adjust POT1 ané#OT3 thraugh POT 7 to zero.

For Repeater Audio with Channel Guard:

1.

Key the transmitter by grounding LOCAL PTT

(P1215-3). Do not apply any audio to the microphong

input so no microphone modulation is obtained.

Adjust the channel guard transmit deviation tg
0.75kHz with the channel guard mod pot in the|
transmitter exciter.

NOTE

Adjustment of the channel guard output level pot
(POT4-CG) may be required to get sufficient
deviation.

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

Connect an RF signal generator to the receive af
tenna and input a 1kHz tone at 3kHz deviation.

Disable channel guard decode from the utility hand-

set or the PC (this is not the same as CG MONITOF
on the front panel).

Adjust the transmit modulation le\@OT2-TX) for
3.75 kHz transmit deviation.

Enable channel guard decode from the utility handsg
or the PC and disconnect the signal generator.

Adjust POT1, POT3 anBOT5 through POT7 to
zero.

n

y

vl

nY

L

D
—

v

To
@ Modulator
Limiter

Mod.
Pot.

C.G.
Pot.
C.G. Generator
MIC HI
\Vol/Sq. Hi —
Line Out _ —
- Line-Out X
Pot. =
Closed if Line-In
2-Wire Pot.
DSP 2w
— Cancel. é
Pot. S

@ T ‘ CODEC ‘
\ \
| Com- | | ‘ /_I_‘ ‘
| pressor | ‘ M Dsp | [ Dsp | ‘
L J J ‘ Com_ ‘ ‘ Com- ‘
- | | | pressor |
oy e R
Lo L _Pet | ]
Tone ‘
@ Decoders ‘
TP1 DSP TP2 O DSP |
—®—— Llineln —&—— & Compr. ‘
Pot. O Pot.
DSP Board ‘

Figure 8 - Potentiometer Setting Block Diagram
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Alternate Method:

1.

Key the transmitter by groundin@CAL PTT (P1215-
3). Do not apply any audio to the microphone input so
no microphone modulation is obtained.

Adjust the channel guard transmit deviation to 0.75kHz
with the channel guard mod pot in the transmitter
exciter. NOTE: Adjustment of the channel guard output

Adjust the line input pdPOT3-LI) for 3kHz deviation
and measure the level at TX AUDIO HI (P8-6) and TX
AUDIO LO (P8-5). Adjust the line input pot (POT3-LI)
so that the level doubles (6dBYV increase).

Unkey the transmitter by deactivating the REM PTT
switch on the front panel and disconnect the audio
oscillator.

level pot (POT4-CG) may be required to get sufficientFOr DC Remote or DC Remote/Repeat with

deviation.

Channel Guard:

Connect an audio oscillator between MIC HI (P1215-2)
and MIC LO (P1215-1) and apply a 100mVrms 1kHz
signal.

Adjust the transmit modulation lev@@OT2-TX) for
3.75 kHz transmit deviation.

Unkey the transmitter by removing the ground on LO-
CAL PTT (P1215-3) and disconnect the audio oscilla-
tor.

Adjust POT1, POT3, and POTS5 through POT7 to zero.

For DC Remote or DC Remote/Repeat without

Channel Guard:

1.

Key the transmitter by groundin@CAL PTT (P1215-
3).

Connect an audio oscillator between MIC HI (P1215-2)
and MIC LO (P1215-1) and apply a 100mVrms 1kHz
signal.

Adjust the transmit modulation lev@OT2-TX) for
3kHz transmit deviation.

Adjust the line output pgPOT1-LO) for the desired
telephone line system output level @dBmW on
TB1201-3 and -4. The telephone line should be termi-
nated with the proper 600 ohm load.

Unkey the transmitter by removing the ground on LO-
CAL PTT (P1215-3) and disconnect the audio oscilla-
tor.

Connect the audio oscillator to the telephone line input
TB1201-3 and -4 (TB1201-2 and -5 if four wire). Key
the transmitter by activating the REM PTT switch on
the front panel. Adjust the audio oscillator to 1kHz at
the desired telephone line system input level or -
10dBmW.

Key the transmitter by groundin@CAL PTT (P1215-
3). Do not apply any audio to the microphone input so
no microphone modulation is obtained.

Adjust the channel guard transmit deviation to 0.75kHz
with the channel guard mod pot in the transmitter
exciter.

NOTE

Adjustment of the channel guard output level pot
(POT4-CG) may be required to get sufficient de-
viation.

Check channel guard deviation on each channel (the
channel can be changed from the utility handset or the
PC). Adjust the channel guard deviation on each chan-
nel using the channel guard output level pot (POT4-

CQG) if necessary.

Connect an audio oscillator between MIC HI (P1215-2)
and MIC LO (P1215-1) and apply a 100mVrms 1kHz
signal.

Adjust the transmit modulation lev@OT2-TX) for
3.75kHz transmit deviation.

Adjust the line output pgPOT1-LO) for the desired
telephone line system output level @dBmW on
TB1201-3 and -4. The telephone line should be termi-
nated with the proper 600 ohm load.

Unkey the transmitter by removing the ground on LO-
CAL PTT (P1215-3) and disconnect the audio oscilla-
tor.

Connect the audio oscillator to the telephone line input
TB1201-3 and -4 (TB1201-2 and -5 if four wire). Key
the transmitter by activating the REM PTT switch on
the front panel. Adjust the audio oscillator to 1kHz at
the desired telephone line system input level or -
10dBmW.

Adjust the line input pot (POT3-LI) for 3kHz trans-
mit deviation and measure the level at TX AUDIO
HI (P8-6) and TX AUDIO LO (P8-5). Adjust the line

input pot (POT3-LI) so that the level doubles (6dBV
increase).

10. Unkey the transmitter by deactivating the REM PTT
switch on the front panel and disconnect the audio
oscillator.

For DC Remote or DC Remote/Repeat without

Channel Guard and DSP Compressor Enabled:

NOTE

If the station has a 19D902590G2 system module, then
the DSP compressor can be used if aligned as follows. A
19D902590G2 system module is not supplied with DC
remote or DC remote/repeat stations.

1. Setthe line input pot (POT3-LI) to zero.

2. Connect the audio oscillator to the telephone line
input TB1201-3 and -4 (TB1201-2 and -5 if four
wire). Key the transmitter by activating the REM
PTT switch on the front panel. Adjust the audio

10.

11.

12.

13.

14.

Adjust the DSP lineancellation pot (POTBC) for
a minimum level at TX MIC HI (P8-5) and TX MIC
LO (P8-6).

Unkey the transmitter by deactivating the REM PTT
switch on the front panel and disconnect the audio
oscillator.

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

Connect an audio oscillator between MIC HI (P1215-
2) and MIC LO(P1215-1) and apply a 100mVrms
1kHz signal.

Adjust the transmit modulation le @O T2-TX) for
3kHz transmit deviation.

Adjust the line output péPOT1-LO) for the desired
telephone line system output level or 0dBmW on
TB1201-3 and -4. The telephone line should be ter-
minated with the proper 600 ohm load.

Unkey the transmitter by removing the ground on
LOCAL PTT (P121583) and disconnect the audio
oscillator.

oscillator to 1kHz at the desire telephone line systenkF-or DC Remote or DC Remote/Repeat with

input level or -10dBmW.

Channel Guard and DSP Compressor Enabled:

3. Set the DSP compressor pBtO(T~CP) to 1023.
(Unity gain through DSP subsystem)

4.  Set the transmit modulation level pot (POT2-TX) to
255.

5. Set the DSP line in pot (POTH) to zero and
increment it slowly until reaching 400mVrms at TX
AUDIO HI (P8-6) and TX AUDIO LO (P8-5). (Ap-
proximately 0.7Vrms at TP2 on the DSP board).

6. Setthe DSP compressor BOT7-CP) to 4523 and
measure the level at TX AUDIO HI (P8-6) and TX
AUDIO LO (P8-5). Decrease the DSP compressor
pot (POT?CP) until the level at TX AUDIO HI
(P8-6) and TX AUDIO LO (P&) reduce®dBV.

7. If four wire system, go to step 9. Remove the audio
oscillator from the telephone line input TB1201-3
and -4. Connect the audio oscillator to AUDIO TO
LINE (P6-15) and GND (P6-1) and adjust the audio
oscillator for 1kHz at 775 mVrms out. Set the line
output pot (POT1-LO) to 150. The telephone line
should be terminated with the proper 600 ohm load.

NOTE

If the station has a 19D9028G2 system module, then
the DSP compressor can be used if aligned as follows. A
19D902590G2 system module is sapplied with DC
remote or DC remote/repeat stations.

1.

Key the transmitter by grounding LOCAL PTT
(P1215-3). Do not apply any audio to the microphone
input so no microphone modulation is obtained.

Adjust the channel guard transmit deviation to
0.75kHz with the channel guard mod pot in the
transmitter exciter.

NOTE

Adjustment of the channel guard output level pot
(POT4CG) may be required to get sufficient
deviation.

Check channel guard deviation on each channel (the
channel can be changed from the utility handset or
the PC). Adjust the channel guard deviatioreach
channel using the channel guard output level pot
(POT4-CQ) if necessaty.
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10.

11.

12.

13.

14.

15.

16.

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

Set the line input pot (POT3-LI) to zero.

Connect the audio oscillator to the telephone line 18.

input TB1201-3 and -4 (TB1201-2 and -5 if four
wire). Key the transmitter by activating the REM
PTT switch on the front panel. Adjust the audio
oscillator to 1kHz at the desired telephone line sys-

17.

Adjust the line output péPOT1-LO) for the desired
telephone line system output level or 0dBmW on
TB1201-3 and -4. The telephone line should be ter-
minated with the proper 600 ohm load.

Unkey the transmitter by removing the ground on
LOCAL PTT (P12153) and disconnect the audio
oscillator.

For Tone Remote or Tone Remote/Repeat

tem input level or -10dBmW.

without Channel Guard:

Set the DSP compressor pBOT~CP) to 1023.
(Unity gain through DSP subsystem).

Set the transmit modulation level pot (POT2-TX) to
255.

Set DSP line in pot (POT6-DI) to zero and increment
it slowly until it reaches 400mVrms at TX AUDIO
HI (P8-6) and TXAUDIO LO (P8-5). (Approxi-
mately 0.7Vrms at TP2 on DSP board).

Set the DSP compressor (BOT7-CP) to 4523 and
measure the level at TX AUDIO HI (P8-6) and TX
AUDIO LO (P8-5). Decrease the DSP compressor
pot (POT?CP) until the level at TX AUDIO HI
(P8-6) and TX AUDIO LO (P&) reduce®dBV.

If four wire system, go to step 13. Remove the audio
oscillator from the telephone line input TB1201-3
and -4. Connect the audio oscillator to AUDIO TO
LINE (P6-15) and GND (P6-1) and adjust the audio
oscillator for 1kHz at 775 mVrms out. Set the line
output pot (POT1-LO) to 150. The telephone line
should be terminated with the proper 600 ohm load.

Adjust the DSP lineancellation pot (POTBC) for
a minimum level at TX MIC HI (P8-5) and TX MIC
LO (P8-6).

Unkey the transmitter by deactivating the REM PTT
switch on the front panel and disconnect the audio
oscillator.

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

Connect an audio oscillator between MIC HI (P1215-
2) and MIC LO(P1215-1) and apply a 100mVrms
1kHz signal.

Adjust the transmit modulation le @O T2-TX) for
3.75 kHz transmit deviation.

1.

2.

10.

11.

12.

13.

Set the line input pot (POT3-LI) to zero.

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

Apply a 100 mVRMS 1kHz audio signal between
MIC HI (P1215-2) and MIC LO (P1215-1).

Set the transmit modulation level pot (POT2-TX) to
255.

Set the PA Exciter pot for 4500 Hz peak deviation.

Adjust the transmit modulation level pBT2-TX)
for 3750 Hz peak transmit deviation.

Adjust the line output pgPOT1-LO) for the desired
telephone line output level or 0 dbmW measured at
TB1201-3 and TB1201-2 and terminated into 600
ohms.

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

Set the DSP compressor pBOT7#CP) to 1023.
(Unity gain through DSP subsystem).

Apply a -10 dbmW 1kHz (or the desired level) audio
signal between TB1201-3 and TB1201-4 (pins 2 and
5 for 4 wire audio). Activate a REMOTE PTT using
the front panel switch.

Set the DSP compressor threshold pot (PT2-CT) to
4523,

Set the DSP line input pot (PT6-D1) to zero and
increment it slowly until the transmit deviation
reaches 4000 Hz.

Set the DSP compressor gain pot (PT7-CP) to 3072
(Gain through the DSP subsystem equal 3).

14. Adjust (decrease) DSP compressor threshold pot (PT2- 10. Setthe DSP compressor pot (PEOH) to 1023. (Unity
CT) until the transmit deviation decreases to 3750 Hz. gain through DSP subsystem).
15. Adjust the DSP compressor gain pot (PT7-CP) untilthe 11. Apply a -10 domW 1kHz (or the desired level) audio
peak transmit deviation decreases 2 dB (3000 Hz). signal between TB1201-3 and TB1201-4 (pins 2 and 5
for 4 wire audio). Activate a REMOTE PTT using the
16. For four wire systems go to step 18. Remove the signal front panel switch.
from the telephone line and connect it to AUDIO TO
LINE (P6-15) and GROUND (P6-1). Adjust the signal  12. Set the DSP compressor threshold pot (PT2-CT) to
for 1 kHz and 775 mVRMS. Terminate the telephone 4523.
line with 600 ohms.
13. Setthe DSP compressor line input pot (PT6-DI) to zero
17. Adjust the DSP line cancellation pot (PGDS) for a and increment it slowly until the transmit deviation
minimum amount of transmit deviation (or for mini- reaches 4000 Hz.
mum signal at TX AUDIO HI (P8-6) and TX AUDIO
LO (P8-5). 14. Set the DSP compressor gain pot (PT7-CP) to 3072
(Gain through the DSP subsystem equal 3).
18. Deactivate the REMOTE PTT by toggling the front
panel switch. 15. Adjust (decrease) DSP compressor threshold pot (PT2-
CT) until the transmit deviation decreases to 3750 Hz.
For Tone Remote or Tone Remote/Repeat with 16. Adjustthe DSP compressor gain pot (PT7-CP) until the
Channel Guard: peak transmit deviation decreases 2 dB (3000 Hz).
1. Setthe line input pot (POT3-LI) to zero. 17. Adjust the Channel Guard output level pot in conjunc-
tion with the Channel Guard modulation pot in the
2. Keythe transmitter by groundin@CAL PTT (P1215- transmitter exciter until the total peak transmit devia-
3). tion reaches 3750 Hz.
NOTE . .
18. For four wire systems go to step 20. Remove the signal
Adjustment of the channel guard output level pot from the telephone line and connect it to AUDIO TO
(POT4CG) may be required to get sufficient de- LINE (P6-15) and GROUND (P6-1). Adjustthe signal
viation. for 1 kHz and 775 mVRMS. Terminate the telephone
line with 600 ohms.
3.  Apply a 100 mVRMS 1kHz audio signal between MIC
HI (P1215-2) andIC LO (P1215-1). 19. Adjust the DSP line cancellation pot (PGD8) for a
minimum amount of transmit deviation (or for mini-
4. Set the transmit modulation level pot (POT2-TX) to mum signal at TX AUDIO HI (P8-6) and TX AUDIO
255. LO (P8-5).
5. Set the Channel Guard level pot (PGJ@) to zero. 20. Deactivate the REMOTE PTT by toggling the front
panel switch.
6. Set the PA Exciter pot for 4500 Hz peak deviation.
_ _ _ For EDACS
7. Adjust the transmit modulation level p&T2-TX)
for 3000 Hz peak transmit deviation. Before making adjustments to the control shelf, the station’s
RF equipment should be properly aligned for audio.
8. Adjust the line output pgPOT1-LO) for the desired
telephone line output level or 0 domW measured at 1. Set the VSQ HI audio level.
TB1201-3 and TB1201-2 and ieinated into 600
ohms. 2. Set the modulation limiting potentiometer in the trans-
mit exciter.
9. Unkey the transmitter by removing the ground on LO-
CAL PTT (P1215-3). 3.  Set the transmit deviations for Low Speed Data (LSD)

and High Speed Data (HSD).
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4. Disable the GETC’s control of the MASTR lle base  The control shelf has the ability to change its CG output level

should be adjusted with a 100mVrms 1kHz signal in on MIC  If four wire audio is used then only DSP line input level

station by unplugging GETC power cable P10 fromon a per channel basis. The CG level pot should be set to the same HI or a 1Vrms 1kHz signal in on VOL/SQ HI. (U15-1) needs to be adjusted.

J10. This allows the MASTR lle base station to operat®alue for each channel in multiple transmit frequency stations
like a conventional channel. unless it is a phase modulated transmitter. For multiple transmit
frequency phase modulated transmitter stations, de-emphasis of
5. Follow the 4-wire adjustment procedt&i@ Tone Re  the channel guard tones is provided by adjusting the CG level
mote or Tone Remote/Repeat without Channel pot value for proper deviation on each transmit frequency.
Guard:

REMOTE CONTROLLER TO STATION

6. Restore the GETC power connection P10 to J10. CONTROL PANEL ADJUSTMENTS

TROUBLESHOOTING Although audio levels should be considered on a system

basis, it is appropriate to set the levels of the remote controller

and the control station panel by themselves with reference to the

Once the control shelf is installed and programmed properlyeyvels required by the transmission path and then connect the
audio level adjustments must be made for proper system opegmtroller(s) and station to the path. The transmission path, if it
tion. Level adjustments must be made with a handset (see LB&-more than just a simple twisted pair, is usually set up with a
38599). THERE ARE NMANUAL ADJUSTMENTSINTHE  "test tone”. The "average voice" level is defined as being a

CONTROL SHELF. certain number of decibels below the test tone. The test tone is

Integrated circuits (ICs) U35 and U36 on the system boarﬁ%%ngigilzhei?aémim Ier\éelutg?égalﬁﬁoier: :Eé?:?: r;{ge dgﬁ_th
are dual electronic potentiometers that are controlled by the pping g reg ' 9

microprocessor. IC U15 on the DSP board is also a dual elegggr;gereveorgeenlte\?er}Sthleo(?éﬁiesrzrr]]cs bﬁ)twr?;g Itehveeltest tone and
tronic potentiometer controlled by the DSP. 9 ' bprop ’

In order to align the remote unit and Control Shelf properly,
TX AUDIO Level Adjustment it will be necessary to have some information on the transmission
path. This will help to determine the levels at each end required

U36-0 is used to set the transmitter deviation by adjusting trPey the system. Specifications needed include:
TX AUDIO output level. Analog switch U15 selects which 1) Loss at1lkHz
audio source is routed to the transmitter. Possible sources are2) Test tone or maximum level
LOCAL MIC, REPEAT AUDIO, DSP LINE/TX AUDIO, DSP 3) Average voice level (if defined)
TX AUDIO, EXTERNAL High Speed Data, LINE IN AUDIO, 4) Loss at 2175 Hz (if tone remote)
OPEN (used for Morse code ID), and GROUND (used for no
transmission). A battery alarm tone may also be summed in Wims
whichever source is selected with the exception of GROUND.

The DSP board performs tone detection in a tone remote
tallation.

Normally, LOCAL MIC, REPEAT AUDIO, DSP TX LINE OUT Level Adjustment
AUDIO, LINE IN AUDIO, OPEN, or GROUND will be se-
lected. The gains in the circuitry are set such that 100 mVrms in U36-1 is used to set the line out level. Analog switch U14
the MIC HI or 1 Vrms (3 kHz deviation) in on VOL/SQ HI selects which audio source is routed to the line. Possible sources
(REPEAT AUDIO) will produce the same output level on TXare LOCAL MIC, VOLSQ, auxiliary receiver audio, auxiliary
AUDIO HI. The gains for morse code ID and battery alarm areeceiver audio summed with VOL/SQ (simultaneous monitor),
also designed to provide the proper levels without adjustmen®SP LINE/TX AUDIO,MODEM LINE data, OPEN (used for
The TX AUDIO HI output level should be adjusted with abattery alarm), GROUND (used for no transmission), and LINE
100mVrms 1kHz signal in on MIC HI or a 1Vrms 1kHz signal IN audio (used for four wire loop around). A battery alarm tone
in on VOL/SQ HI. and/or VG ALERT tone may also be summed in with whichever
source is selected with the exception of GROUND. Typically
. LOCAL MIC, VOL/SQ, DSP LINE/TX AUDIO, OPEN,
Channel Guard Level Adjustment GROUND, or LINE IN AUDIO will be selected.

Typically the channel guard level adjustment should be made The gains in the circuitry are set such that 100 mVrms in on
in the transmitter exciter section of the Mlle station. The contrallIC HI or 1 Vims (3 kHz deviation) in on VOL/SQ HI (REPEAT
shelf does have the ability to adjust its CG output level, shoulduDIO) will produce the same line output level. The gains for
it ever be necessary. Howevéistshould rarely be required. VG ALERT tone and battery alarm are also designed to provide

the proper levels without adjustments. The LINE output level

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 setting the compressor threshold.

LINE IN Level Adjustment

Typically, the TX AUDIO and LINE OUT levels should
be adjusted prior to adjusting the LINE IN level. DSP TX

AUDIO and DSP LINE/TX AUDIO are typically line audio NOTE
or VOL/SQ HI audio that has been processed by the DSP
board. 1. Special Conditions for MUX and CARRIER

If a DSP board is present, this DSP processed line in audio 2. Add a pad of approximately 15 dB in the connection
will normally be selected by analagyitches U14 (DSP between the remote output and the MUX input. It is
LINE/TX AUDIO to line out) and U15 (DSP TAUDIO to common for the MUX input to have a test tone level
transmit audio) on the System Module when line in audio is of -16 dB and an average voice level of -29 dB.
selected. The level for DSP TX AUDIO and DSP LINE/TX
AUDIO must be adjusted on the DSP Board. Add a pad of approximately 15 dB in the connection

between the Panel output and the MUX input.
If no DSP board is present, then line in audio will be W Htpd npu

selected by U8, U15, and U32 on the System Module when
line in audio is selected. This LINE IN AUDIO level is MAINTENANCE
adjusted on the System Module with U35-1.

For access to internal test points on the system board and CAUTION

DSP board it may be helpful temporarily swap the positions
of the power module and the system module so that the systen ‘

. . CMOS Integrated Circuit devices used in
module plugs into the rightmost slot of the backplane board. this equipment can be destroved by static
STATION SPECFICATIONS ARE NOTGUARANTEED di'schg;“'zs Before hardin gne O¥the _'e
WHEN THECONTROL SHELF MODULES ARE IN THIS & harges. : 9 T
POSITION. devices, the serviceperson should dis-

charge himself by touching the case of|a

bench test instrument that has a 3-prong power dord
DSP Level Adjustments connected to an outlet with a known good earth groupd.
When soldering or de-soldering a CMOS device, the
The LINE IN level into the DSP must be adjusted using Soldering iron should also have a 3-prong power cprd
U15-0(DSP line cancellation level) ahti5-1 (DSP line input | connected to a outlet with a known good earth ground. A
level) located on the DSP board. If two wire audio is used thgn Pattery operated soldering iron may be used in placg of
both electronic pots must be adjusted. If four wire audio is usqd the regular soldering iron.
then only U15-1 needs to be adjusted.

The line in level to the DSP must be adjusted so that
under all circumstances the level at TP2 of the DEP
board does not exceed 1.4 Vrms. If the level excegds
1.4 Vrms, distortion will occur and performance can
not be guaranteed.

For two wire installations the DSP line cancellation level
pot (U15-0) is used to remove what the control shelf is trans-
mitting on the line. While the control shelf is transmitting
received audio down the line, the line cancellation pot should
be adjusted to minimize the signal level at TP1 on the DSP
board. This leaves only what is received from the remote.
This signal is then level adjusted using the DSP line input level
adjust pot (U15-1) and input into the DSP.
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BACT%Q(’)\‘ZEEQ%/;RD SYMBOL|] PART NO. DESCRIPTION SYMBOL|] PART NO. DESCRIPTION PRODUCTION CHANGES
Changes in the equipment to improve performance or to simplify circuits are identified by a
ISSUE 2 WIDGETS
---------- INDUCTORS ---------- Tttt Tttt “revision Letter", which is stamped after the model number of the unit. Ther evision stamped
L1 19A149806P2 | Coil SG1 19A701783P3 |Arrestor, Electrical Surge. (MOV Varistor). on the unitincludes all previous revisions. Refer to the Parts List for the description of the parts
SYMBOL| PART NO. DESCRIPTION thru Maximum voltage rating 150 VRMS (200 VDC). affected by these revisions.
----------- PLUGS - - =< =------ SG6
o ) REV. A - BACKPLANE BOARD 19D902459G1
CAPACITORS Pl 19B801587P3 Connector, DIN: 96-position; simto AMP 535032- | [ | | ___ . TRANSFORMERS -------- To modify the DC current detection threshold from 11 mA to 8.5 mA, D5 was changed.
___________________ and 4. di f . h I id The old part number was: D5 - 19A700025P12, Silcon, Zener: 400 mW max; sim to
c1 7486445P5 Electrolytic, non polarized: 4 uF -10 + 100%, 150 P2 T1 19A705947P1 Audio transformer: 600 ohm, 1:1; sim to Mid- BZX55-C15.
and VDCW P3 19B801587P7 | Connector, DIN: 96 male contacts, ri com 671-1752.
. s : , right angle
c2 mounting; sim to AMP 650887-1 T2 19A705947P2 | Audio transformer: 600 ohm, 1:1; sim to Mid- REV. B - BACKPLANE BOARD 19D902459G1 . .
c3 19A703314P10 |Electrolytic: 10 uF -10+50%, 50 VDCW: sim to ’ . com 671-9026 To bring product into compliance with the updated Nallor.1al Electrical Code added F1
Panasonic LS Series ' ' P4 19A702104P2 | Connector: Shorting Jumper, Gold Plated. (Hous- ’ through F6. Also changed T1. The old part number was:
ca 19A700121P106| Ceramic: 0.1 UF £20%. 50 VDCW and ing Color: White). ...} |} | --------- TERMINAL BOARDS - - - - - - - - T1 - 19A705947P2, Transformer, audio: 600 ohm, 1:1; sim to Midcom 671-9026.
eramic: 0.1 uF +20%, - PS5 TB1201 |19A705820P5 |Terminal, block.
cs 19A703314P10 |Electrolytic: 10 pF -10+50%, 50 VDCW; sim to P1215  |19B219627G1 | Connector: 6 contacts. INTEGRATED CIRCUITS
Panasonic LS Sefies. | |  + | __ oineleTABe ) T R IR e
o 1 r 1 - TRANSISTORS - - - - - - - - U1 19A705863P1 | Integrated circuit, Regulator.
C6 19A700121P106] Ceramic: 0.1 pF +20%, 50 VDCW. Q1 19A705953P1 NPN transistor. and
c7 19A701534P8 | Tantalum: 22 pF +20%, 16 VDCW. g”zd u2
c8 19A701225P4 |Electrolytic: 330 UF £10%, 25 VDCW, us 19A705952P1 | Optoisolator.
---------- RESISTORS - -« - - - - - - - thru
----------- DIODES ---------- R1 H212CRP022C | Deposited carbon: 22 ohms £5%, 1/4 w. us _ _
D1 T324ADP1041 |Silicon: Rectifier; sim to 1N4004. and U6 19A134764P1 |Linear: Quad Voltage Comparator; sim to
thru R2 LM339N.
D3 R3 H212CRP315C |Deposited carbon: 15K ohms 5%, 1/4 w.
D4 19A700025P8 Silicon, zener: 400 mW max; sim to BZX55-C6V8. and } X *  ° - N ------- MISCELLANEOUS - --------
D5 19A700025P11 | Silicon, zener: 400 mW max; sim to BZX55-C12. R4 19A702917P7 | Heat Sink, Transistor: Sim to Thermalloy Cat
i ition: () -
D6 T324ADP1041 | Silicon: Rectifier; sim to 1N4004. :r?d 19A700113P74 |Resistor, composition: 3k ohms +5%, 1/2w. 6030B-TT.
thru R6 19A702364P308] Machine screw, TORX Drive: No. M3-0.5 x 8.
D8 f .
- _ R7 H212CRP310C |Deposited carbon: 10K ohms 5%, 1/4 w. 19A700032P5  Lockwasher, internal tooth: No. SMM.
D9 344A3799P9 Silicon, Zener: 6.8 volts, 1 watt. 19A700034P4 NUt hex: No. M3 x 0.5MM
thru R8 19A700113P74 |Resistor, composition: 3k ohms +5%, 1/2w. ut, hex: No. M3 x 0.5MM.
D12 and 19A705469P1 Insulator Plate, TO-220.
D13 T324ADP1041 | Silicon: Rectifier; sim to 1N4004. R9
and R10 H212CRP510C | Deposited carbon: 1M ohms 5%, 1/4 w.
D14 R11 H212CRP322C | Deposited carbon: 22K ohms 5%, 1/4 w.
""" -----FUSES----onvo- - R12  |H212cRP510C |Deposited carbon: 1M ohms +5%, 1/4 w.
F1 19A702169P3 | Enclosed link: 3/8 A @ 125V; sim to Littlefuse and
thru 255.375. R13
F6 R14  |H212cRP310C |Deposited carbon: 10K ohms £5%, 1/4 w.
----------- JACKS ----------- R15 19A700113P74 |Resistor, composition: 3k ohms +5%, 1/2w.
J4 19A704852P2 Connector: 3 Pin Male Header. thru
and R18
35 R19 H212CRP247C | Deposited carbon: 4.7K ohms 5%, 1/4 w.
J6 19B209727P31 | Connector, shielded: 9 contacts; sim to 74951-1. thru
J1201 19A116647P4 Connector, printed wiring: 12 terminals; sim to R22
Molex 09-18-5121. R23 H212CRP310C |Deposited carbon: 10K ohms +5%, 1/4 w.
J1202 19A116647P6 Connector, printed wiring: 12 terminals; sim to R24 H212CRP227C |Deposited carbon: 2.7K ohms +5%, 1/4 w.
Molex 09-18-5927. R100 H212CRP910C |Deposited carbon: 1 ohm +5%, 1/4 w.
J1203 19A116647P4 Connector, printed wiring: 12 terminals; sim to and
Molex 09-18-5121. R101
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.

*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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MASTR lle STATION HARNESS SYMBOL|] PART NO. DESCRIPTION Uu1l/u2
19C320811G16
_________ TERMINAL BOARDS - - - - - = - - +10 Volt Regulator
symeoL| PART NO. DESCRIPTION TB1  |19A130051G1 |Plate 19A705863P1
__________ TERMINALS - = - - = == - - - ----------CAPACITORS --------- 4
C1 5493392P7 Ceramic, feed thru: 1000 pF -0+100%, 500
El 19A115370P1 | Connector. thru VDOW.
and c6
E2
E3 19B209268P105] Solderless terminal; wire range 14 -16 AWG, | | | | --------- MISCELLANEOUS - - - - ---- -
and sim to AMP CAT No. 41107. 19B209288P29 |Contact, female: 22-30 AWG; sim to Molex 02-
E4
09-1141.
----------- JACKS ------mmm - 19B209288P30 |Contact, male: 22-30 AWG; sim to Molex 02- 4
J1 19B209288P5 | Shell: 15-Position; sim to Molex 03-09-1151. 09-2141. 1
2
J2 19B209288P3 | Shell. 19B209288P2 | Contact, male: 14-20 AWG; sim to Molex 02- 3
J3 19B209288P25 |Connector. 09-2101. PIN 1 IDEHT. ]
___________ PLUGS -« - - o m e - - 19B209288P1 [Contact, female: 14-20 AWG; sim to Molex 02-
P1 19B209288P20 | Shell: 12-Position; sim to Molex 03-09-1122. 09-1101.
thru 19A704779P26 |Contacts: 22-30 AWG; sim to Molex 08-55-
P4 0101, Qty of 10.
P5 19B209288P23 |Shell: 6-Position; sim to Molex 03-09-2062. 10A116781P3 | Contacts: 16-20 AWG: sim to Molex 08-50-
P6 19A143191G1 |Connector includes 19C330656P1 - SHELL 0105 (Qty. of 10). -
and 19A115793P1 - CONTACTS. 19B209260P103| Solderless terminal; sim to AMP 60495-1.
_________ MISCELLANEOUS - - - - - - - - - 19A116781P4 | Contacts: 22-26 AWG; sim to Molex 08-50-
19C330656P1 | Connector. 0107, Qty of 10.
19A115793P2 | Connector. 19A149502P1 | Sleeving. _
P7 19A143191G1 | Connector includes 19C330656P1 - SHELL 19B209288P42 gg’;f:g female: 22-30 AWG; sim to Molex 02- U3/u4/us
and and 19A115793P1 - CONTACTS R OPTO-Isolator M&s Y
P8 19A706152P5 | Retainer Strap. 19A705952P1
P9 19B209288P4 | Shell. 19A700136P4 |Insulated sleeving.
P10 19A116659P17 | Shell: 4-Position; sim to Molex 09-50-3041. 19A700136P5 |Insulated sleeving, electrical. Ol; 3
P12 19A115793P1 | Contact, electrical: sim to Malco 2700. 19A701278P7 |Insulated sleeving. ITAATALT
P13 19B219534P1 | Connector, plug: 9 male contacts. 19A115377P5 | cCable.
P14 19B209288P20 |Shell: 12-Position; sim to Molex 03-09-1122. 19A115377P3 | cCable.
P18 19B209288P41 | Connector, Receptacle. 7145310P1 Cable.
P19 19A700041P32 | Shell: 6-Position; sim to Molex 22-01-2065. 7147255P1 Cable.
P26 19A700041P42 |Shell: 16-Position; sim to Molex 22-01-2165.
and
P27
PRODUCTION CHANGES
P40 19A116659P80 | Shell.
P41 19A116659P138 | Shell Changes in the equipment to improve performance or to simplify circuits are identified by a 1. LED ANODE
: “"revision Letter", which is stamped after the model number of the unit. Ther evision stamped 1 D a5 2. LED CATHODE
P245 19A115793P1 Contact, electrical: sim to Malco 2700. on the unitincludes all previous revisions. Refer to the Parts List for the description of the parts -
affected by these revisions. X 3. N.C.
REV. A - MASTR lle STATION HARNESS 19C320811G16 “u 4. EMITTER
2 D— 5 5. COLLECTOR
To accommodate the battery stand-by option a 3 foot SF22-BK wire was added from 6. BASE
*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES P14-11 (terminated with a 19B209288P29) to P9-7 (terminated with a
19B209288P30). 4
3 De—
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INTERCONNECTION DIAGRAM
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INTERCONNECTION DIAGRAM LBI-38430

NOTES:
1. &L WIRES ARE SF24 UNLESS OTHERWISE NOTED.
< — 2. UNLESS OTHERWISE NOTED ALL WIRES TO JM,J2,J3P1 P23 P4,
- N NYNYYYY PS. & P14 TERMINATED vWTH 19B209266P29
3. WIRES TO P2-3,P3-1,P4-3, P3-3, P3-5, PG-7, P38, P14-1, & P3-5.
i (£ 19A12031265 TERMINATED WITH 19B209288P30,
U 4. WIRES TO PS-1,P9-2 AND P34 ARE TERMINATED WITH 13B209268P3
A 5. PRESENT WITH DUPLEX OPTICN ONLY.
B5491689P100 6. VWRES TO P3-3,P3-8,P3-12,P4-1,.1-8, J3-1, J3-2, J3-3, J3-4, &
J113 ARE TERMINATED WWITH 15B209285P1 .
7. REMOVE WIRE IF DO NOT NEED TO DISABLE TRANSMSSION OF CG
“a77 [(TO.ANT RELAY (COAX) J USE 134115377F3, PS5 TWISTED PAR & TERMINATE WITH 19B209260P103.
e ——  ——— 2
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LBI-38430 SCHEMATIC DIAGRAM

SYSTEM BD CONNECTOR POWER SUPPLY CONNECTOR AUXILILIARY BACKFLAME CUOMNMNECTOR
Pi P1 #1 Pa =] P2 P3 F3 r3
AL AGND 1, 2 | Bl [ aewn 1, 2 | ct Amm 1. = | AL I wano 1 2 | a1’ AGND 1. & L achD 1. 2 | A AND 1. 8 Bl AEE L 2 | et acnp o, e |
a2 voLssan . 2 | B NOL/SaHI 1, E | ca FEEEE a2 VOL/GOED 4, 2 a2 VOLAEGHT 1. 2 ce «13.8VF 1. 2 a2 voL/s0i0 1, 2 BE VDL/SOHI 1, 2 C2————————1 13.8% 1,
a3 MICHI 4, B B3 MICLO 4, 2 ca BNDRCVA 3. 2 A3 MICHI 1, 2 a3 MICio 1. 2 €3 BNDRCVR 1, 8 a3 MICHI 4. 2 B3 MICLO 1, 2 c3 ENIRCYR 1. &
A4 LINEE 1. 2 B4 LENEA 1, 2 4 MDMLINETXD 1 Ad LINEE 1, 2 a4 LINER 1. & o4 ) MEMLINETAD 3 At LINER 3. 2 B4 LINEA 1., 2 ca HOMCINETAD 4
a5 DFLXLINEA £, 2 | Bs DPLXLINER 1, & cs TXAUDICHI 1. & A5 DRLXLINES §. 2 | as DFLXLINER 1, 2 £5 TXAUDIOHT 1, & A5 DPLXLINEA &, 2 855 DPLXLINEE 1. 2 ¢s THALDIOHI 1. 2
A5 ALEATTONEIM L. 2 86 CGHL %, 2 cs THAUDIOLD 1. 2 e ALEATTOMEIN 1. 2 a5 > e TXALDIOLD &, 2 A ALERTTONEIM 1. 2 se COHI 1. 2 o1 TXAUDTOLO A. 2
a INTERCOMALDTD L 2 | | 87 PAPWRETRL 1 w)—j- “LBY. L | a7 INTERCOMALDID ¢, 2 | ar PAPWRCTRL 1 7 T v 1 | At INTERCOMALIID £ 2 | ar PAFWRCTRL. 1 o7 T 12y 1 |
L) Ba 8 ] g a8 £8 — AB -] CE —
Az RFETMTXD 1 ] RFCOMRXD 1 cs )— A RFCOMTXD 1 a3 RFCOMRXD 1 co )— A3 RFCOMTXD & B RFCOMAXD 1 ca}—
a8 B1@ £18 ALy B0 )y Cie ALl > 1 c1A y—
A1l nOMLINERXD 1 B11 EXTJCN cid REPEATFTTIN L. B At MOMLINERXD i B11 11 REPEATPTTIN 1. & Al MOMLINERXD 1 B1i EXT.JCK 1 (=41 REFEATPTTIN 4. &
a2 COMBPTTOLT 1, 2 B2 DETECTDISIN i, 2 ci2 TXCGEM 1, 2 ALz COMBRTTOUT £, 2 Bi2 NETECTDISIN 1. 2 €12 TXCGEM 1. & A2 COMBPTTOUT 1. 2 B2 TETECTOXSIN 1, 2 ci2 TXCEEN 1. 2
A13 DEND 1. 2 413 OGND 1. 2 E! AL3 > mGNg &, 2 B13 OGND 1, & £13 A3 IGHD 5. 2 B13 mEND 1. 2 SED DEND 5.
hla Hi4 Ci4 Ads B14 14 Al Bi4 Ci+
A5 LIMCE 1 15 RUSIN 1, 2 cis RAMUTE 1, 2 ALS LIMCE 3 815 RUSIN L. & €15 RXMUTE 1. & A5 LIMES 1 BIS Cig
AIE REMOTEFTTIN 1. 2 815 DELAYEDRTTIN 1, 2 CiB COMBPTTIN 1, 2 AL REMOTEPTTIN &, E H16> DELAYEDPTTIN 1, 2 €16 COMBFTTIN £. 2 A6 REMOTERTTIN L. 2 1S DELAYEDPTTIN 1. 2 =T COMBPTTIN 1, &
A7 195@D1S 1. 2 817 VEPTT 1 Ci7 HEMOTERTTOUT 4, 2 AL7 ABEANIS L. 2 817 c17 REMOTEPTTOLT 1, 2 a17 1958015 1. 2 =164 (=T READTEFTTOUT 1. 2
AL REPEATFTTOUT 4 Bi8 CEMON &, 2 CiB RESET 1 AlR H1B CGHMON 4. & C1iB8 ALH REFEATFTTDUT 1 B1H CGHON 1. & Cie RESET 1
A5 B19 necNTRLE 1, 2 19 DCONTRLE 1. 2 A18 OCCNTRLL L. B 219> c1g OCCNTRLE 1. & [EE DCCNTRLE 1. 2 B18 DECHTALE 4. 2 t19 DECNTALE 1, 2
Aee BATTSTIBY 1. 2 2] 2o LOCALFTT 1, 2 A20 BATTSTDBY 1. B 828 €26 LOCALPTT 1. 2 azm BATTSTIEY 1. 2 == ces LOCALPTT 3. 2
A1 At1.2 B21 cas AZ3 Av 1,2 g21 ) €24 Az ae 1. E B2t cai
ATE SPARE. L |z==4 AUKRLSIN 1 raz VGSOOSEL 1 A3 SPARE 1 =4 ALXRUSIN CQE, VGEOD=EaL 1 L= SPARE 1 AUXRLETH 1 cee WESOOSEL 1
ADZ ANTRLY 1. 2 823 TEOSCLCHTRL 1. 2 CE3 ALXRXMUTE 1. 2 423 ANTRLY 1. 2 = 1= THOSCCMTRL 1. 2 £23 AUXRXMUTE L. € A3 ANTRLY 1. 2 B23 THEOSCEWTRL L, 2 CE3 AUXRAMUTE 1. 2
Az4 PMRSNSR 1. 2 a4 THMTR+ 1. 2 et TAMIR- 1, & a4 BE4 TAMTR+ 1, 2 24 TR 1. B A4 FWRSNSR 1. & 624 TRMIR+ 1. 2 =2 TXMIR- 1. &
ADS RMHTRs 1, 2 Bas RXMTR- 1. 2 tas IBVTX &0 & 425 RXMTRs 1. 2 825 > MR- 1, 2 ces AABVTX 4. B AZE RXMTR+ 1. & B2S RXMTR- 1, & C26 S +18VTX 1. 2
AZE EXTLSD 4 825 EXTHED ! res )——1 AZG EXTLSD 1 Bz EXTHED 1 CEEF—]' 426 EXTLSD 4 BE6 EXTHSD 1 £26 >
A7 PGHAXE 1 Ba7 SPAREL 1 car a2y PGHRXD 1 827 SPAREL 1 a7 PGHTSD 1 AEF FGHRXD 1 BE7 SPARE 1 -5
AZg SPARER 1 528 L «1BVRX L, 2 | == COMM+ 4 A28 SPAREZ 1 628 Sl +18VRX 1. @ | a8 COrts 1 A28 SPAREE 1 EE8 w1 +1BVRX L, 2 | 28 COMtte 1
AZ9 COHe- 1 ees)-—T ceg RXF1 1, 2 A29 5 COovH - 4 Ees)—J ces A29 com- t Ees}——r res
A3 RXFE/CLK 1, 2 H3g RXF3/DATA 1. 2 C3a>—F mreaxasEnel 1, 2 || ase RXF2/CLK 1, € 38 > RXFI/DATA L. 2 | c3e - measaxienal 1, 2 || A3e RXFE/CLK &, B3 RUF3/DATA 1. 2 C3e RYF4/ALXE/ENSL 4. 2 |
A3 +13.BYF 1, 2 831 THFL 1. @ =1} TAFE/CLK 1, 2 A3l +13.G¥F 1, 2 a3 TXF1 4. B cat TRER/OLK 1. 2 A31 ~13.BVF §. 2 B3 THFL 1. @ ca3t TFR/TK L, 2
A3 TXFA/DATA 1. 2 B3z TxFssaLka/EnBL 4, 2 || Cag +13,8F 1, 8 32 ) TXFI/DATA 1. 2 832 - TeF4sAE/ENEL 1. 2 | cam Laara e #32 TXF3/DATA 1, Bz2 - TxFasauxenEL 1, 2 | | coe E’J
JE-a5
Je-ea ) THIS SCHEMATIC OIAG APPLIES TO
584 S HODEL NO. WEV LETTER
PL.1909024539G1 £
JE @8

JE-83 = PGHRXD & |
o5 02—

d5-Be ——

R B

JE-EF

BACKPLANE BOARD
19D902459G1

(19D902908, Sh. 1, Rev. 5)

26
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DESCRIPTION Parts:
1 - 19D902459G1
1 - 19D902589G1
1 - 19D902590G1 or G2
1 -19D902615P1
10 - 19A702381P525

This Appendix contains instructions for installing the
MASTR lle Control Shelf in earlier model MASTR |l stations
that are not equipped with a 19C320811G16 station harness.
Hardware Kit 19A149326GY7 is required for the installation. Refer
to the appropriate Installation Diagrams as directed for compo-
nent locations and board modifications.

WARNING I

Before beginning the installation, make sure that the
station power supply is turned OFF, and the statijon
power cable is unplugged from the power source.

4 - 19C315963P1
4 - 19A701534P4

(not a 19C320811G16):

11ft-19A115871P33

3 ft - 19A115870P2
EQUIPMENT NEEDED 3 -19B209288P29

Tools: Optional Parts:

PC or Auxiliary Backplane with utility handset and cable 1-19D902978G1

1/8" Dirill Bit 1-19D902615P1
Drill (Right angle drill chuck recommended) 7 - 19A702381P525
TX15 TORX®Screwdriver

1 - 344A3300G1
1-19C320728G2
1-19C320811G16

#1 Philips Screwdriver
Wire Cutters

Wire Strippers

Solder Iron and solder

Copyright © November 1990, Ericsson GE Mobile Communications Inc.

Backplane Board
Power Module
System Module
Mounting Bracket
TORX T-15 thread

forming screws

Card Guides
1 microfarad 35V

tantalum capacitor

The following parts are required if the original cable is used

SF24-G wire

SF22-BK wire

Molex Contacts

Auxiliary Backplane

Mounting Bracket
TORX T-15 thread forming

screws
Intercom mod kit

Speaker kit
Harness

TORX” Trademark of CAMCAR Division TEXTRON Inc.

INSTALLATION

Remove the old control shelf. First, disconnect all

cables to the shelf. Next, remove the control shelf

cards and backplane board, if present. Then remove
the existing slide guides and retainer springs, if pre-
sent.

Mount the new control shelf backplane board using
the extender bracket as shown, and install the card
guides in the proper slot as shown in the Control Shelf
Modification Diagram. The card guides must be in-
stalled so that the Power Module and Control Module
mate properly with the connectors P1 and P2 on the
backplane board.

Remove wire at P1-6 and add a SF24 wire from J1-13
to P1-6 in the existing harness. This connects the
receiver CAS output to the Control Shelf.

NOTE

Steps 3, 4, 5, and 6 should be skipped if &
19C320811G16 harness is used. Instead, conne
P1, P2, P3, P4 and P14 to the Backplane Board :
J1201, J1202, J1203, J1204 and J1214 respe
tively. Connect P6-P8 to the Receiver Exciter
Door, P9 to the Station Power Supply and P5 tc
the speaker in the base of the radio housing- Cor
nect P12, P245, P18, TB1 and P13 to the P#£
assembly as required. If not required, TB1 may be
clipped out of the harness. Insert J1-J3 into open
ing in the radio housing. Secure P26, P27, P10
P19, P40 and P41 to the housing.

If metering is installed then clip and tie back the
two W-R wires out of 19C320811G16 harness ai
P26-2.

Add an SF22-BK wire from P6-1 to P4-4 in the
existing harness. This routes receiver ground to the
backplane for ICOM selection.

Connect P1, P2, P3, P4, (and P14 if present) on the
existing harness to J1201, J1202, J1203, J1204, and
J1214 respectively on the new backplane board. Note
that black wire to P14-4 must be moved to P14-5 if
more than 2 receive frequencies used.

Disconnect the center conductor from P7-2, and the
shield from P7-1 in the radio door. Re-connect the
center conductor to P7-9, and the shield to P7-10.

7.

10.

These connections route the Channel Guard from the
new Control Shelf to the transmitter.

Remove the following option boards from the radio
front door, if present:

e Carrier Control Timer . . . . .. ... 19B226617

*Intercom .. .............. 19C320671
* Programmable Channel Guard . . . . . 19D432500
* Programmable Channel Guard . . . . . 19C331044
* Programmable Digital CG . . . . . . . 19C331462

* Digital Channel Guard . . . . . .. .. 19D432812
* \oting ToneBoard . . .. ... .. .. 19C336900

If a CG Encoder board (19C331462 or 19C331044)
is removed from the transmitter exciter compartment
in the front door, then harness 19B226485G1 must be
removed. This harness routes signals from J933 on the
front door housing to J1 on the CG encoder board.

The following 19B226485G1 harness wires should be
cut as close to J933 as possible: cut the BK wire on
J933-4, the Red wire on J933-7, the BL wire on
J933-3, and the BR wire on J933-2. The green wire
should be cut from P1 on harness and re-connected to
J933-3.

Also remove the orange wires from P8-2 & -3 and
re-install original shielded cable originating from P7-

9 and P10. The shield should connect to P8-2 and the
center conductor to P8-3.

Use a portion of the BK wire from the 19B226485G1
harness to connect J933-2 to J933-4.

If the front door System Board is not a 19D417213G1
REV C or later, then the following modification
should be made. Solder @R, 35 V tantalum capaci-

tor (19A701534P4) from each of the RXOM select

lines to ground. These capacitors can be soldered to
pins and traces on the bottom of the front door system
board close to J951 and J952. Care should be taken to
solder the negative polarity side of the capacitors to
ground.

Remove any Morse code ID equipment, if present.

Insert the Power Module into the slot on the right of
the Control Shelf (P2 on the backplane board). Insert
the System Module in the slot to the left of the Power
Module (P1 on the backplane board).
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PARTS LIST

11.

If intercom is desired, the following modifications
must be made to System Board A901 in the radio front
door (refer to the Intercom Modification Diagram
19D417443P2). These modifications allow volume
control pot R3 located on System Board A901 to
operate as usual.

a. Remove the wire from J952-19 and insulate to
prevent any shorts.

12.
b. Remove R4 from system board located in the
front door.
c. Place the insulatedires onthe bottom of the 13.

system board located in the front door as fol-
lows:

3. P934-3 to hole in PC board where R4 used
to be. The hole furthest from the radio hous-
ing should be used.

4. J904-13 to J952-19. There are plated-
through holes on the printed wire board to
each of these pins that may be used to make
the connection easier.

If a remote system has been installed, refer to the
Installation section in Control Shelf Maintenance
Manual LBI-38430 for remote control connections.

Add speaker (19C320728G2) to bottom of the radio
housing if a speaker is not present. Connect P5 of
harness to the speaker.

1. P935-5to P934-8. Service Note: If the System Module was not programmed
before installation, it will be necessary to program the module
2. P934-2 to hole in PC board where R4 usedvith the PC Programming Software, TQ3353. If the System
to be. The hole closest to the radio housingModule was programmed before installation, it may still be
should be used. necessary to adjust audio levels using a handset. Refer to the
programming and installation sections of LBI-38430 for addi-
tional information.

ERICSSON 2

Ericsson GE Mobile Communications Inc.
Mountain View Road<Lynchburg, Virginia 24502 Printed inU.S.A.

CONTROL SHELF HARDWARE KIT

19A149326G7
ISSUE 2
SYMBOL PART NO. DESCRIPTION
19J706152P2 Retainer strap.
19C315963P1 Card guide.
19A702381P525 Screw, thd. form: No. M3.5-0.6 x 25.
4037158P4 Rubber channel.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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INSTALLATION DIAGRAM
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FOR COMBINATIONS WITH A"D" IN
SEVENTH DIGIT. MOVE P4 FROM OINS
2 AND 3 OF J4 TO PINS 1 AND 2. ALSO,
MOVE PS5 FROM PINS 1 AND 2 OF J5
TO PINS 2 AND 3.
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FRAME, THEN TORQUE 3CREWS
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@ CONTROL AND POWER MODULES
NOTES:

PART OF HARDWARE KIT
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/2\ SECURE TO HOUSING

CONTROL SHELF MODIFICATIONS
(With Hardware Kit 19A149326G7)

(19D417483, SH2B, Rev. 8)
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INSTALLATION DIAGRAM
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THESE INSTRUCTIONS COVER THE MODIFICATION TO THE
DOOR ASH. PL19D417262 AND IFAS BOARDS:

190416606, 190417707, 190902432, 190432667

S0 INTERCOM CAN BE APPLIED.

MODIFICATION TO STATION FOR OPERATION WITH INTERCOM

1A ON IFAS BD PL1SD41BEDB, OR PL19D432667,
REMOVE CB35. OR

16. ON IFAS BD, PL13D302432
REMOVE CB53.

2. REMOVE R4 FROM SYSTEM BOARD.

3. REMOVE WIRE FROM .J952-13, CUT IWRE AS SHORT AS
POSSIBLE, AND INSULATE TO PREVENT SHORTING

4. PLACE WIRES OM THE BOTTOM OF THE SYSTEM BOARD
AS INDICATED.
A 344A3283G1, FROM PY35-6 TO P934-8
B. 344A3233G2, FROM P334-2 TO R4
C. 344A3293G1, FROM P334-3 TO R4
D. 344A3293G3, FROM J804-13 TO J952-18
USE WIAS AS SHOWM

THESE INSTRUCTIONS COVER THE MODIFICATION TO THE
DOOR ASM. PL18D417282 AND IFAS BOARDS

190416606, 190417707, 190902492, 190432667

S0 INTERCOM CAN BE APPLIED.

MODIFICATION TO STATIOM FOR OPERATIOM WITH INTERCOM

1. OM THE DOOR ASM. PL19D417262 REMOVE JUMPER FROM
HOLE 456 TO HOLE 46

2A 0N THE IFAS BOARD PL1SD416606 OR 19D432667
REMOVE CE35

2B ON IFAS BOARD 190902432, REMOVE CBES3.

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