LBI-39151

MAINTENANCE MANUAL

EDACS’ COMPACT VERTICAL VOTER

DIGITAL RECEIVER ROA 117 2240/1 &
SELECTOR MODULE ROA 117 2040/2

TABLE OF CONTENTS
Page
SPECIFICATIONS™ ...ttt ittt ettt e e e e ettt et e e e s bbb et e e e s st beeeeeesaanbbeeeeeesansbaeeeeessanbbneeeeesanns ... 3
INTRODUGCTION ... ttttttt e s ittt e e e e ettt e e e e ettt e e e e s st b aeeeeeasasbeeeeaeesatbaeeeaeesastbseaeaesasbaeseaeesansbaseaeessnssaneeeeesanes 3
DESCRIPTION .....tttttte ettt ettt ettt e e s sttt e e e e s asbb et e e s s sbbeeeeeesansbseeeaesansbneeaeessnnnnneeeessansnnneesessnnnnafleees 3
SOFTWARE REQUIREMENTS ....oiiiiiiiiiiiiie e e ettt ettt e e sttt e e e e e sttt e e e e e s sntba e e e e e e sstbeeaaeesannbaeeaeeennnnees .3
LED INDICATORS ...ttt ettt ettt e e e e ettt e e e e e ekttt e e e e eatbe e e e e e e e b bbe e e e e e e anbbaeeaeeeanbbeeeeeeannnrnes ... 4
DIGITAL RECEIVER ... ttiiiiie sttt ettt ettt e e s sttt e e e s ettt e e e e e s s tbae e e e e s sssaaeeeeesansseneeaesannnnseeens !
S I O 1 ] PP SOUUPRRSPUPFPRRY PRI 5
INSTALLATION AND CHECKOUT ....oiiiiiiieiiiiitit e e sttt e s sttt e e s st ea e e s s ssstaaaeesastbeaaesannsbaeaeeaanstaeeeeesnnsses B
DIP SWITCH SETTINGS....oiiiiiiiiitiiieie ettt e ettt e e e e s sttt eeaessssbbeeeeeessnsbneeeeesssnnnneeeesssnsnneeeeaflianes 8
Digital Receiver SWItCh SEtINGS: ...vvvviiiei e e e e e e e e e s snnnrnrnneeeeeea | eee s 8
Y= (= Tor (o] RS ) (o ST~ 11 o [ UUERRRRRPY! | I 8
CONFIGURATION PLUG INSTALLATION . ...ttt it ittitte ettt ettt ettt e e et e e s snibee e e e 8
FLASH LOADER PROM INSTALLATION ....ctiiiiiitiiiee ettt e et e e e e sntae e e e e e .9
VOTER SOFTWARE INSTALLATION ...ci ittt ettt e et e e e e s s nntbae e e e s e nnneeeas .9
=00 [0T] 0T L= g1 24=To [T =T RS PPPRRY SPPR 9
V4] (=1 g = (oo | = Va 1211 o P SEEERSURURR Y | ISP 9
OPERATION L.ttt ettt ettt e e e et e e e e s sttt e e e e e s e s bbe e e e e e e anbbbeeaeeesantbeeeeeessnsbbeeaeeeasnsteneeesssnnsnneeessnndflieees 11
[ 1] I N Y @ I 1\ RPN ... 11
ANALOG VOTING ..ottt ettt e e e et s e e e e et e e e e e et e e e et ettt e et astteaeaa bt eeeentanaeeentnnaneeees S
BSL SYNCHRONIZING. ...ttt et e et e e e e et e e e e ettt e e e e et aeeeeetaa e eeeesanaeaeesnen S
[OF 1 RO U I (N1 AN R 5] 1 TP .. 13
INPUE POWET ...t e e e e e et e e e e et eesaestaseeeestnnseesessnnneeeessnnneeee]lonaes 13
LS ET = A O | o 1 Y UUREPPUUUR | RS 13
L4 [ Tor QO [ o 1 1 1Y/  FES 15
Y [od o] o oot =TT o] gl oo | To o o] U | SRR | P 15
TaT o]0 1A= To I @ 10 11 010 | A @] o U £ SSSRPPRY | S 16
S T=T - I o] TP PP U PUTUPUTPPRRRRTRTPRROPIRY | FUPPP 16
Flash Loading CirCUITS ............cuuiuiuiiiiiiiis i s e e e et e e ae e e e e e e aaaeeeeanennnnnnaeneeeaaseaennnns 17

W\

ERICSSON



LBI-39151

MAINTENANCE .. .ottt e e e ettt e e st e e st e e e et e e e esbe e e e aaseeesaabaeeataeeeeasseeessbeeeansaeeeasreaaas ....18
RECOMMENDED TEST EQUIPMENT ...cciittii ettt ettt ettt e tae e e eaae e sntae e e .18
LSS I 1 RS SUPPRPRSUUPPSRTSURUPRRRY SUPP 18
TROUBLESHOOTING ......cutiiiiiiiiiiiiiee ettt e ettt e e e s st eeeaessnstbaaeaeessstaeeeeesssssnneeeeessnssseseeesssnsnseeesfonses 18

ASSSEMBLY DIAGRAM AND PARTS LIST .ooiiiiiiie ittt siite e e e s steeestae e e staeessntaeeesnseeesanneeeens 20
DIGITAL RECEIVER ..ot iiitiii ettt ettt ettt s st e e s ke e e astaa e e sntaeeeastaeeesnseeesasbeeeansaneesnsaeeesnsaneenns ....20
S o 3 1 ] OSSR SURRSPRRNY | I 21
DIGITAL RECEIVER CONFIGURATION PLUG ......ooiiiiiiiiiiieeiiee e ciee e see e e saee e stae e sntee e snnan e nnees .22
SELECTOR CONFIGURATION PLUG.......uttiiiiiee it e stie e e siee e steeeesstee e s snteeesnsaenessnaaeesnsseeesnsaeaesnsnes ....23

GENERAL PURPOSE TRUNKING CARD.......cuutiiiiiiiiiiie sttt e s sttt e e s ssaiaea e s s ssatesaesansssaeaasssssaesasssansnens 24
OUTLINE DIAGRAM. ....co ittt ettt e e e e e e s et e e e e e st e e e e e s ea bt e e e e e e astb et e e e e s antbaeeaeeennnreees 24
L o IS T I 1 USSP IUSPIt 25
L I 7N ISP | IS 29
SCHEMATIC DIAGRADMS ...ttt ettt e e et e e e e e et e e et att s e et ea bt eeeeatan s eeeentansaeaenes ...39

FIGURES AND TABLES
Page

Figure 1 - Digital Receiver Front PANEl............occuiiiiiiiiiiieeieee e | e 6
Figure 2 - SeleCtor FrONt PANEL.........uuiiiiiiiiiiie ettt e e e e e e e e e s s e e s nanesneeeenaeaaaaees feeeenn 7
Figure 3 - DIP SWItChes SL thru S3........cciiiiieiieieree e e e e e e e e e s s s s ssnnnrrnnneeeeeeeeaeeeesessnnaflonnnnes 8
Figure 4 - GPTC BIOCK Diagram..........ccciiiiiiiiiiiiiiieeiieee e e e ae e e e e e e s s s s s s sssanirsaseseeeeraeaaeaaeaessessnssnssnsnnssnsdfeseees 14
T [ SR O (o Tox | O (o U1 P EERSUUPRRRRN | ISP 15
Figure 6 - Programming Cable (19B804346P111)......cccuviiiiiieeeeeeeeieiiiiiiiiiiiniiinneeeeeereesseeeeaeessssenssnasfonnnns 17
Table 1 - SOftware REQUITEMENTS .........uuiiiiiiiieree e e e e e cecscieee e e e ae e e e s e s sssssrrnreneeeeeeeaeeesssssnnsssnnsnsnnnneedlaeeeees 4
Table 2 - Digital Receiver TIme SIOot SEtNGS.....uvviiiiieeei e e e e e e e e e snnnne e 8
TabIE 3 - DEVICE AGUIESSES.....eeiiieiiiiiiiiee ettt e e ettt e e ettt e e e s sttt e e e e e s snbbaeeeeessnstbeeeeessssneeeeeessnnnelfeenennns 16
Table 4 - TESt POINE CR@I .....coiiiiiiii e e e s st e e e s s st e e e e e s s nnntaeeeee s beeeas 18
Table 5 - Troubleshooting Chart...........ciiiiiiiiic e e rr e e e e e e e e e el 19

Copyright0 August 1995, Ericsson Inc.

2



SPECIFICATIONS* LBI-39151

SPECIFICATIONS*

ITEM SPECIFICATION

ROA 117 2240/1 - DIGITAL RECEIVER
ROA 117 2240/2 - SELECTOR

DIMENSIONS (H x L) 100 mm x 220 mm

POWER REQUIREMENTS +5 Vdc+5% 300 mA typical.
+12 Vdc+5% 30 mA typical.
-12 Vdc+5% 1 mA typical.

CONNECTIONS 96 Pin DIN connector (X1) mating to VME backplane
interface.

Six pin modular RJ-12 connector (X3).

COMM PORTS 2 synchronous 9600 baud
1 asynchronous - switched for the following purposes:

e Backup Serial Link (BSL)
* Flash

e Site Controller 1 (SC1)

e Site Controller 2 (SC2)

* These specifications are intended for use during servicing. Refer to appropriate Specification Sheet for the complete
specification.

INTRODUCTION The Digital Receiver processes messages from its

This manual provides information on the Operation,corresponding_remote receiver an_d transfers the message to
installation, and maintenance of the General PurpostéJe selector using the Backup Serial Link.

Trunking Card (GPTC) when configured and used in the The Selector evaluates the incoming messages and
EDACS Compact Vertical Voter (Cyas a Digital Receiver selects or votes for the Digital Receiver with the best digital

or a Selector. signal. The selector then relays the voted signals to the

Main Site and if present, the Console Switch.

DESCRIPTION
The Digital Receiver and Selector are the main SOFTWARE REQUIREMENTS

components of the EDACS Compact Vertical Voter. The  The software requirements and hardware compatibility

voter communicates with a stationary transceiver at the Maigre listed in Table 1. However, over the life of the product,

Site (or the Control Point in the case of Simulcast Systemshe software may undergo improvements or enhancements.

and up to 16 stationary Satellite Receivers or Remotas a result, you should always refer to the Voter's Software

Simulcast Stations (9 max.). Release Notes SRN-1007 to verify software and hardware
compatibility.
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NOTE LED INDICATORS
When installing or updating Voter software, ensure o o .
all the Digital Receivers and the Selector for| a The front panel LED's indicate the Digital Receiver and
version.
NOTE

The numbers shown in parentheses refer to [the

As a general rule, all Digital Receivers and the Selector | i it diagram'’s reference designator.

for a particular EDACS channel should run the same
software version. This ensures software compatibility
within the same EDACS channel. Since there is no Voter
software interaction between EDACS channels, differen

versions of software may exist on different channels, but it ibIGITAL RECEIVER

not recommended. The Digital Receiver front panel indicators, reset

The Voter Digital Receiver and Selector software isSWitch, and the programming connector shown in Figure 1
flashed into the Flash PROM U25 using the Flash Loading"® described in detail in the following text.
program stored in the GPTC's Flash Loader PROM U26.
The Flash Loader PROM is interchangeable between tRDY

Digital Receiver and the Selector. The Ready Indicator (V14) is ON during normal

Once loaded, the application software checks th@Peration indicating the code is functioning and the Digital
position of DIP switch S3-7 to determine the hardwardXeceiver is ready to send and receive messages. This
configuration. When S3-7 is Closed, the GPTC idndicator should be on at all times.
configured as a Digital Receiver. When S3-7 is Open, the
GPTC is configured as a Selector. cC

Properly installed Voter Software is verified by The Control Channel indicator (V11) is ON while the
observing the front panel LED display. The Digital Digital Receiver is operating in the Control Channel Mode.
Receiver and the Selector both have seven front pan¥fhen theCC LED is OFF, the receiver is in the Working
LED's. TheRDY LED, when ON, indicates the correct Channel mode (default mode of operation). The mode is
installation of software and operational readiness of thgetermined by the Main Site and sent to the Voter via the
Digital Receiver or the Selector. TB&/F LED, when ON,  link between the Main Site and the Selector.

indicates the GPTC is configured for operation as a Digital  However, if theCC LED is ON while in the Working
Receiver. Th&EL/F LED, when ON, indicates the GPTC channel mode and one of the BER LEDSBER, MBER,

is configured for operation as a Selector. In addition, botg; HBER) is ON, then the receiver is receiving Digital
the DR/F LED and theSEL/F LED have a coded blink rate y/gjce data.

for indicating failure modes. Refer to the LED

INDICATORS section of this manual for additional y\T

information on the functions of the front panel indicators.

The transmit indicator (V10) is ON when the Digital
Receiver is sending information to the Selector over the

Table 1 - Software Requirements

Voter Flash PROM GPTC Hardware Voter Operation Station GETC
(U26) Software Configuration Software Code software
Digital Receiver RON 107 756/1 ROA 117 2240/1 350A1521G1 19A149256G18 or latgy
Revision R1A Revision R1A or later

or
349A9607G1 or later

Selector RON 107 756/1 ROA 117 2240/2 350A1521G1 19A149256G18 or latg
Revision R1A Revision R1A or later

—

or

349A9607G1 or later
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Backup Serial Link (BSL). being ON does not necessarily indicate a problem. Refer to

Typically, the XMIT LED will be off or flashing at a the Troubleshooting section for additional details.

rate of approximately 250 milliseconds (4 Hz). RDY

Depending on the channel activity, one or more Digital . . .
Receiver may be transmitting at the same time. Therefore The Ready LED (V14) is ON during normal operation

the XMIT LED will not necessarily flash on all Digital indicating the code is functioning properly and the Selector

X - . is ready to send and receive messages. This indicator should
Receivers at once. However, at least one Digital Receiver -

" - e on at all times.
should be transmitting when messages are being sent to the

Selector. cc

DR/F The Control Channel indicator (V11) is ON while the
Selector is operating in the Control Channel mode. When
the Selector is operating in the Working Channel mode
(default mode), th€C LED is OFF. The operating mode is

The Digital Receiver and Fault indicator (V15) is
normally ON. The Digital Receiver indicates a
(I:DORT? Eglgi::;hggztf:llzuﬁz ?gtgla;rgnnglo?jel_:% dicLi?ge determined by the Main_ Site and sent to the Voter via the

. ; ' . "9 ik between the Main Site and the Selector.

BSL failure. If it flashes at a 1 Hz rate, a phone line failure
is indicated. If both the BSL and the phone line fail, theXMIT
LED will flash erratically.

The transmit indicator (V10), is ON when the Selector
LBER, MBER, & HBER is sending information to the Main Site. During this

process, theXMIT LED will appear to be flickering or

The Bit Error Rate (BER) Indicators (V12, V13, and V16) flashing at a 1 Hz rate.
indicate the calculated Bit Error Rate sent to the Selector
during a Digital Voice call. If the BER value is between
zero and 3% theBER LED turns ON.MBER is ON when
the BER is between 3 to 4.5% aABER is ON when the

However, during a Digital Voice or Digital Data call,
the XMIT LED will stay ON for the entire transmission.

BER is greater than 4.5%. SEL/F
The Selector and Fault indicator (V12) is normally ON.
RST The Selector indicates a communication line failure by

flashing the LED. If the&sEL/F LED flashes at a 2 Hz rate,
The Reset Switch (R4) is used to manually generate the resbe module is indicating a BSL failure. If it flashes ata 1 Hz
pulse and initialize the voter software. rate, it indicates a phone line failure, and if it flashes
erratically, it is indicating both a BSL and phone line failure.
PROG
RST
The programming connector (X3) is a six contact modular
RJ-12 connector used to flash the voter software from a PCThe Reset Switch (R4) is used to manually reinitialize the
into the Digital Receiver. When PC software "leafoff" runs, voter software.
it asserts DTR which causes V35 to turn on +12 volts to the
flash PROM. When 12 volts appears, a reset pulse is PROG
generated by comparator U2 which resets the Digital
Receiver and initializes the Flash Loader program. Refer toThe programming connector (X3) is used to flash the voter
the Voter Programming and Circuit Analysis sections for  software from the PC into the Selector. When PC software
complete details. "leafoff" runs, it asserts DTR which causes V35 to turn on
+12 volts to the flash PROM. When 12 volts appears, a
reset pulse is generated by comparator U2 which resets the
SELECTOR Selector and initializes the Flash Loader program. Refer to

The Selector front panel indicators, reset switch, and th#€ Voter Programming and Circuit Analysis sections for
programming connector shown in Figure 2 are described ifomplete details.
detailed in the following text.

The indicated functions of V13, V15, and V16 are
unassigned and will normally be OFF. However, the LEDs
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LED INDICATORS

RDY OperationallyRealy.

and operating as a Digital

Receiver.
FLASHING at a 2 Hz ratd

(V14) ° ON indicates the Digital Receivegr
is ready to send or receiye
messages.

CC Control Channel.

(V11) ° ON indicates the Digital Receiver
is operating in the Control Channel
Mode.

O OFF indicates the Digital Receivegr
is operating in the Working
Channel Mode.

XMIT Transmit.

(V10) |0 FLASHING indicates the Digita
Receiver is sending information to
the Selector over the BSL.

DR/F Digital ReceiverFailure.

(V15) ° ON indicates the unit is configured

(X3) the Digital Receiver.

indicates a BSL failure, at a 1 Hz
rate indicates a phone line failure
and flashing erratically indicatgs
both a BSL and a phone line
failure.
LBER Low Bit Error Rate.
(V12) ° ON during a Digital Voice Cal
when the BER is 0 to 3%.
MBER M ediumBit Error Rate.
(V13) ° ON during a Digital Voice Cal
when the BER is 3 to 4.5%.
HBER High Bit Error Rate.
(V16) ° ON during a Digital Voice Cal
when BER is greater than 4.5%.
RST Manual Reset button.
(S4)
PROG Connector used for flashing software into

Figure 1 - Digital Receiver Front Panel
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RDY Operationally Ready:

V14 - .
(V1i4) ° ON indicates the Selector is reafly
to send or receive messages.
CcC Control Channel:
(V11)

° ON indicates the Selector |s
operating in the Control Channgl
Mode.

O OFF indicates the Selector
operating in the Working Chann
Mode.

%)

02

o

XMIT Transmit:

V10 -
S (V10) O FLASHING indicates the Selectqr
= is sending information to the Main
L Site.
E
'IC': | (V15) | Not assigned.
O
R SEL/F Selector/Failure:

(V12) . - ,

° ON indicates the unit is configured

and operating as a Selector.

FLASHING at a 2 Hz ratg
indicates a BSL failure, at a 1 Hz
rate indicates a phone line failure
and flashing erratically indicatgs
both a BSL and a phone line
failure.

(V13) | Not assigned. |

(V16) | Not assigned. |

RST Manual Reset button.
(S4)

2

PROG Six contact modular connector used for
(X3) downloading the operating software irfto
the Selector.

Figure 2 - Selector Front Panel
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INSTALLATION AND CHECKOUT

INSTALLATION AND CHECKOUT

Installation or removal of the Receiver or Selector
involves sliding the module into or out of the Digital Voter
Shelf. The actual slot position is determined by the system's
number of channels and sites. However, one selector will
always be in slot one and the main site receiver (DR#1) is
always in slot three. The modules may be inserted or
removed from the shelf with power applied, however,
always observe basic safety precautions to prevent injury or
equipment damage.

DIP SWITCH SETTINGS

The DIP switches are used to identify the GPTC
configuration, Digital Receiver or Selector, and to set the
Digital Receiver's time slot number.

S3

Walshlsalf{slalhlsaffulsal}l

OPEN OPEN oPEN—A—

S1-1 thru 6 = Time Slot Number S3-7 = Configuration.

Figure 3 - DIP Switches S1 thru S3

Set the DIP switches S1 thru S3 to the settings
corresponding to the Digital Receiver or Selector as follows:

Digital Receiver Switch Settings:

NOTE

SWITCH S3
Sections 1-6: Closed, not used.

Section 7: Defines the module's operating
mode. Closed places the code
into the Digital Receiver mode.

Section 8: Closed, not used.

Table 2 - Digital Receiver Time Slot Settings

Each Digital Receiver in a Voter channel |is
assigned a time slot number. This number is used
to control the sequencing of messages betweer| the
Digital Receivers and the Selector.

SWITCH S1

Sections 1-6: Site number/Transmit window.
Refer to Table 2 for the switch
settings of each time slot number.

Sections 7-8: Closed, not used.

SWITCH S2
Sections 1-8: Closed, not used.

Sg DIP Switch S1 Sections
#
1 2 3 4 5 6
1 @) C C C C C
2 C O C C C C
3 O @) C C C C
4 C C @) C C C
5 O C O C C C
6 C @) O C C C
7 O @) @) C C C
8 C C C O C C
9 O C C @) C C
10 C O C O C C
11 @) O C @) C C
12 C C O O C C
13 @) C O @) C C
14 C O O @) C C
15 @) O @) @) C C
16 C C C C @) C
17 @) C C C @) C
18 C @) C C O C
Selector Switch Settings:
SWITCH S1
Sections 1-8: Closed, not used.
SWITCH S2
Sections 1-8: Closed, not used.
SWITCH S3

Sections 1-6: Closed, not used.

Section 7: Defines the module's operating
mode. Open places the code into
the Selector mode.

Section 8: Closed, not used.

CONFIGURATION PLUG INSTALLATION

The configuration plugs are used to physically alter data
paths or circuit operation in the GPTC. Both the Digital
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Receiver and the Selector have their own configuration plug/oter Programming
For correct operation use the following configuration plugs:

ROA 117 2242
ROA 117 2241

The loadable Voter software must reside on the PC OR
floppy disk as an Intel Hex file. The "leafoff.exe" file is the
executable program which loads the Voter hex file into the
Digital Receiver or Selector. Both files should be in the

The top of the plug will indicate either Digital Receiver same directory.
or Selector.

» Digital Receiver

* Selector

Ensure the configuration plug is correct for the desiredDC Setup
operation and that it is properly oriented and installed on  During first time use it may be necessary to setup the
connector X2 on the GPTC. PC. Prepare the PC for programming the Voter GPTC
board by performing the following steps:

FLASH LOADER PROM INSTALLATION 1.

Ensure the correct version of the Flash Loader PROM is
installed in socket XU26. A label on the top of the Prom
indicates that the Prom is programmed with Flash Loading
software "FLASH BURN" and the software version (for
example, RON 117 256/1, version EDAGS.

Using standard DOS commands or a software file
manager, create a directory namatOTER" on

the PC's hard drive (directory name is user
selectable). This step is only required for first time
use. When upgrading, all existing files should be
archived before copying the new files into the
directory.

2. Make VOTER " the current directory and copy
the following files from the software distribution
diskette into theVOTER " directory:

NOTE
Refer to the Software Release Notes SRN-1007 to

verify software requirements and hardware
* leafoff.exe

compatibility.
* hexfilehex
Programming the Voter
VOTER SOFTWARE INSTALLATION 1. Connect the 19B804346P111 programming cable

from the PC's Comm Port 1 to the RJ-12 phone
jack "PROG" on the front of the Digital Receiver
or Selector.

This procedure provides instructions for downloading
the Voter software. The Voter software is included in the
Voter Media Kit, 350A1521G1. The installation process
involves using an IBM compatible personal computer (PC),
and interconnecting programming cable (19B804346P111)
to download Voter software to the Digital Receivers and
Selectors.

NOTE
Power must be applied to the Digital Voter wh
programming the Digital Receiver or Selector.

19
]

Equipment Required

2. From the VOTER" directory, run thdeafoff.exe
program by entering the command:

.hex-1 .

e IBM PC/XT/AT or compatible with at least 640K
memory, monitor and keyboard running MS-DOS
version 3.0 or higher.

"leafoff hexfile

Replace Hexfile" with the Voter software file
name.

e Hard disk is recommended; but, not required.

e Serial Port configured as COML1. . - .
3. The program will reset the Digital Receiver or

Selector and run the Flash Loader program. The

e Programming Cable 19B804346P111.

Software Media Kit 350A1521G1 (or later), refer
to SRN for software compatibility.

program erases the existing Voter software residing
in the Flash PROM U25 and writes the new Voter
software into the Flash PROM.

When the program is finished, the PC will display
the message "Radio Programmed. Closing down
port COM1." Wait a couple of seconds before
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INSTALLATION AND CHECKOUT

disconnecting the programming cable from the
"PROG" connector. This allows time for the PC
to reset the Digital Receiver or Selector and
initialize the Voter application program loaded in

the Flash PROM.

4. Repeat Steps 2 and 3 to program additional Digital

Receivers or Selectors.

NOTE

To save time, it is possible to set up a batch filg to
run the Flash loading program. The following is pn
example batch file.

Name the batch, for example, FL.BAT. Names|in
italics, such asvoter" is the name of the director
where thehexfile and leafoff reside. The file
named "hexfile" is the file to be loaded angd
"leafoff' is the executable program. Enter the
following batch program:

cd\ voter
leafoff hexfile .hex-1

The batch file performs the operations outlined ir
Step 2. To run the program, type "FL" <enter> tg
program the Digital Receiver or Selector.

If any difficulty is encountered when loading the
program, refer to the Troubleshooting section in
this manual.

Refer to the Voter System Manual LBI-39149 and
check out the Digital Receiver and Selector
operation. If any problems are encountered, refer
to the troubleshooting procedures in that manual.

If a problem is traced to an individual GPTC board,
refer to the troubleshooting procedures in this
manual.

10
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OPERATION RMIC or RS-232 Interface Card. The Digital Receiver
processes the information, maintains sync on the data
Digital Receivers and Selectors are used in varioustream, and performs continuous Bit Error Rate calculations
channel configurations depending on the number of remo{@ER) during a Digital Voice call. During a Data call, an
Receiver Sites. A channel configuration includes a singl@itial BER calculation is performed by the remote Receiver
Selector with its corresponding Digital Receivers and eithegite. The Digital Receiver then sends a Ready message to
a Rockwell Modem Interface Card (RMIC) or RS-232the Selector over the BSL.
Interface Card. One Digital Receiver is added for each

additional remote Receiver Site. Therefore, the number of. The Selector ‘?0'_"“”“95 the d|g|t_al_ voting process by
Digital Receivers varies according to the number of remot imultaneously notifying all the remaining affected Digital
Receiver Sites for the channel eceivers to begin their BER calculations and report the

results via the BSL.

The Selector requires a periodic message from the
Digital Receivers to obtain information concerning the
current status of the remote Receiver Station and the Digital
Receiver. A copy of the status buffer is transmitted to the
Selector at least every 250 milliseconds. However, RF and
Alarm messages have a higher priority than Status messages

i - ) and are processed first.
The Voter's first Digital Receiver (DR#1)

communicates with the Main Site's receiver and enables During normal operation most of the messages from the

voting of the Main Site. Expanded Voter configurationsPigital Receiver to the Selector are the required 250
include up to 17 remote Receiver Sites. millisecond status updates. The Digital Receiver appends

] o ] the site number to the status update messages sent to the
The functions of the Digital Receiver and Selectorgejecior, The Selector echoes the message, including the
depend on the type of call in progress and the currenfie number, on the BSL for other Digital Receivers to hear.

operating mode. Basically, the Digital Receiver andrpe appended site number is used by the Digital Receiver to
Selector process information from the remote Receiver Sit€fstermine if the message on the BSL is their own.

and Main Site in the form of digital data. The digital data ) o ] ]
represents Digital Voice, Data Calls, and internal EDACS _ The end result is the Digital Receiver with the lowest
system related messages such as Status, keys and unkeysBER value relays its data to the Selector over the BSL. In

Alarm, Specia| Key, and Specia| Call Block messages. turn, the Selector r6|ayS the voted data on to the Main Site.
In the event of two or more equal BER values, the Digital

_All Digital Receivers and the Selector can function inReceijver's data with the lowest slot time number is voted.
either the Control Channel or Working Channel operating

mode. The Control Channel mode involves processing

messages related to channel requests and current status. ANALOG VOTING
Working Channel mode involves processing information
which represents digital communication during a call.

NOTE
When installing Digital Receivers, Selector(s), and
Interface Cards; refer to the Card Configuratipn
Table in LBI-39153 for proper slot locations.

The GPTC receives a signal named RCVNG from the

Analog Voter. The Analog Voter uses the RCVNG signal to
In addition, the Digital Receiver controls the squelch ofinform the Selector that an Analog Receiver is receiving a

its corresponding Analog Receiver module in the Analogignal.

Voter. The Digital Receiver squelches the audio output of - .

its Analog Receiver whenever the remote Receiver Station is Each Digital Receiver controls an E & M Squelch

idle or not receiving. The Selector performs a similars"gnaI (EM_SQ_TO_AV) to a corresponding Analog Voter

function by muting the selected audio within the AnangRece'Ver module. After a CV key message is received from

Voter whenever a drop message is processed. |t§ corresponding Satellite receiver, the EM SQ TO AV
signal goes low to enable analog voting on that receiver

module. The Analog Voter selects the best audio among the
DIGITAL VOTING enabled receiver modules and routes it to the transmitter.

Digital voting occurs when the channel is operating as a
Working Channel and receiving a Digital Voice (Voice BSL SYNCHRONIZING
Guard or Aegis) call or the channel is operating as the

Control Channel and receiving channel requests. A synchronizing signal, SYNC, is used to arbitrate BSL

use to prevent multiple Digital Receivers from trying to
Both Digital Voice and Data calls are sent to the Digitaltransmit messages to the Selector at the same time. Each
Receiver from its corresponding remote Receiver Site via aDigital Receiver must first check the SYNC line before

11



LBI-39151 OPERATION

transmitting on the BSL. The Digital Receiver will wait This waiting period prevents two Digital Receivers from
until the SYNC line is inactive before initiating a message teimultaneously using the SYNC line.

the Selector. If two Digital Receivers simultaneously activate the

The SYNC line is present at X1-C29 of the Digital SYNC line, the Digital Receiver with the shortest waiting
Receiver and routed through the backplane to all thperiod will gain control of the BSL and will transmit its
remaining Digital Receivers as shown in the Backplanenessage to the Selector. The second Digital Receiver, the
Interconnection Diagrams in LBI-39150. one with the longer waiting period, sees activity on the BSL,

The Digital Receiver activates the SYNC line to initiateSt0ps _|ts attempt to use the BSL and restarts the process of
cgeckmg the SYNC line condition.

a message and waits a predetermined period, calculate
using the receiver's time slot number, before continuing.

12



CIRCUIT ANALYSIS LBI-39151

CIRCUIT ANALYSIS *  An active low continuous reset is applied to X1 pin
C22. Processor is held reset as long as X1-C22 is

The General Purpose Trunking Card (GPTC) is the low.

heart of the Digital Receiver or Selector and contains all the
digital circuits required for operation. This section will * TheRESET switch S4 is pushed and released.

briefly describe the functionality of the various circuits.
* The Watchdog Timer in U31 times out.

NOTE * Flashing is initiated or terminated via the
Navigation references shown agsh. 1>" refer to programming cable connected to PIROG
a specific sheet (1 thru 5) of Schematic Diagram connector X3.
1911"70'6‘ 117 2240 located at the end of this When power is initially applied to the GPTC or if input
manua. power dips below the reset threshold, the microprocessor

supervisor IC, Ul&Ksh. 4> will initiate a reset pulse. The

) o ) reset output pulse, RESET, (U14 pin 7) goes low and
There are six main circuit groupings. These are the:  yemains low until the Vcc rises above the reset threshold and
the internal timer releases RESET after a preset deld0(
ms). The active low reset pulse is applied to NAND gate

* Reset circuit

¢  Clock circuit U33A pin 1 resulting in an active high output at U33A pin 3.
_ o This is applied to modem U31 pin 25 (RESIN) . The
* Microprocessor Logic circuit modem RESOUT (U31 pin 3) is the logical-OR of the

RESIN and the internal watchdog-timer pulse (if not

* Inputand Output circuits serviced by the microcomputer Ul). The high output reset

e Serial Ports pulse (RES) then resets to the microcomputer at Ul pin 10
<sh. 3> and the Phone Modem at U32 pin 25. It is also
* Flash Loading circuits applied to inverter U10-4 pin Ssh. 2>. The low output
signal (pin 8) is then applied to pin 1 on the Output Latches
Input Power U5, U6, and U7, resetting them.

Power for the GPTC is provided by external power  Reset is also accomplished by pulling NAND Gate
supplies supplying +5 Vdc +12 Vdc and -12 Vdc. The +5U34D pin 13 low. This may be_done either externally, by
Vdc enters at X1 pins A30, A31, B30, and Bsh. 7»  Pulling the RESET IN CONT line (X1-C22) low or by
and is routed through fuse F1 to the Vcc plane on the 4-lay8f€SSing the RESET button S4, which grounds pin 13. The
PCB. The +12 Vdc enters at X1 pin C31 and is route(gesultant output from U34D_ pin 11 is a high pulse whlc_h is
through fuse F2 to the +12V line, and the -12 Vdc enters dfverted by U9-4 and applied to the manual reset (pin 1)
X1 pin C30 and is routed through fuse F3 to the -12V lineMPut of Ul4. Ul4 then generates the reset pulse as
Capacitors C1 and C2, C3, and C4 provide additiondf€scribed previously.
filtering for the +5 Vvdc +12 Vdc and -12 Vdc lines, When the external reset is generated by a pulsed signal,
respectively. Ground connection is made on X1 pins Alip ensure a permanent reset will not inhibit the GPTC, the
C1, A32,B32, and C32 and connect to a ground plane.  RESET IN PULSE line (X1-C23) is used. This momentary

active low pulse is applied to the Retriggerable Monostable
Reset Circuitry Multivibrator U8-0 on pin 5<sh. 4>. The multivibrator
. enerates a negative going pulse with a pulse width 5f

The GPTC contains a Power-on/Manual reset fo%s. This pulse is applied to NAND Gate U34D at pin 12.

initializing the programmed code and hardware devices o h ¢ circuit then funct h ing th
the board. The heart of the circuit is the microprocesso € reset circult then functions the same as pressing the

supervisory circuits contained in U14. These circuits resel
the CPU and modems whenever one of the following events A reset may occur automatically if the microcomputer
occur: fails to service the watchdog timer in modem Udgh. 4>,
This reset will occur if the microcomputer misses a service
for a two-second period .

anual reset.

e Power is restored to the board.

* An external momentary active low is applied to X1
pin C23. A one-shot generates a reset pulse when
X1-C23 goes low.

13
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X1

CONSOLE KEY**

SYNC —

RCVNG FROM AV**

ALARM 1 —

ALARM 2 —

BACKUP TX LINK1 —

BACKUP RX LINK —

SITE CNTL TX —

SITE CNTL RX —

SYNC —

EM SQ*

DATA PRESENT-
VG PRESENT**

SELECTOR MUTE **

RTS —

TX CLK —

RX DATA —

TX DATA —

CTS —

A21

C29

A25

C17

C16

ca7

c28

C19

C19

C29

C26

Al6

A7

ca

c7

Cc5

Cé

Cc3

Figure 4 - GPTC Block Diagram

Ul u24
U1l
. RAM A
CAS INPUT Micro- <: A (address) BUS > 32kx 8
e BUFFER NPUT BUS > Computer X \
RECEIVING
u12 S1 U39
° B
REMOTEPTTIN| INPUT P U
BUFFER F
LOC PTT = BD BUS
s :
w
BSL TX TXD
BACKUP
BsLrx . | SERIALLINK | gip U18
# CIRCUITRY S2 u40
:> LATCH /l_ D B
u29 |
N U
RXD P F
TTL E <:
RS232 E
CONV. u7 uzs \?, R
TXD
OUTPUT PROM —
U20 LATCH 64kx8 (A |
(FLASH) N ——
LED K LEpBUS S3 uss
DRIVER o
° B
U
us P =
sLoT u26 E
[——— ] OUTPUT <: s E
LATCH PROM W R
64k x 8
—> (——
U6
< EM SQ TO AV uis
OCTAL
DET DIS DATA PRES OLL,{ATI'T:LILT < D (data) BUS > BUS K BD BUS
DRIVER
RPT INH u27 \/
u28
U3l
TTL RISTIL us2 ADDRESS = MODEM
RS232 DECODER WR
CLK34
CONV. MODEM
DATAIN
— oy [
u30 CIRCUITRY <:
TTL TTLDATA
RS232
CONV. CTSTTL
To U1-17
BD BUS

14




CIRCUIT ANALYSIS LBI-39151

It is also necessary to generate a reset pulse any time the P/O Config. Plug
unit initiates the Flash programming or returns to normal ﬂ
operation. When the Flash programming is initiated by the
PC though the programming cable plugged intoRROG PIOX2 1112 |3
connector X3, the flash circuit consisting of V36, V37, and ok
V35 <sh. 5 causes the FLASH VPP line to go to +12 L ez
volts. This transistioning signal is applied the input of a| 4g
comparator U14 pin 4<sh. 4>. The output of the F— l 164

B1

u32

comparator U14 pin 5 (FLASHING) goes to +5 volts during
the flash loading process and returns to zero (0) volts whep =

flashing is complete. ca7 T .

The time constant of R6 and C8 causes a slower rising L 7' ' X2

or falling transition to occur at comparator U2 pins 5 and 6
U2-1 pin 7 is biased at approximately 3.3 volts and U2-2 pin ”

11.059 MHz

4 is biased at approximately 1.66 volts. XTALL El/o Config.
ug

When the rising or falling FLASHING signal is below U17Z-A 4 :
3.3 volts, the output of Comparator U2-1 is high (open > WOLK 5
collector). When the rising or falling FLASHING signal is S Counter {2 162:3 6
above 1.66 volts, the output of Comparator U2-2 is high PIO X2
(open collector). While the signal transitions from 1.66
volts to 3.33 volts or from 3.33 volts to 1.66 volts, the usl
outputs of both comparators are high. Outside 1.66 to 3.33 X1.co <MCLK Lt
volt range, one of the comparator outputs will be low
keeping V6 cut off and U33A pin 2 high, holding off the

reset. To 14
BUF-CLK

14
CLK1

Ul

CLK1

While both comparator outputs are high, V6 turns on
and applies a low to NAND Gate U33 pin 2 which outputs
an active low signal to the modem U31 pin 25 (RESIN).
The modem then resets the microcomputer, Phone Modem,
and output latches as previously described.

Figure 5 - Clock Circuit

Clock Circuitry NOTE
4800 Baud Applications- GPTCs used for 480(

baud applications require a 5.5296 MHz clock
signal. This requires a modified Configuratign
Plug with a jumper from X2 pin 5 to pin 6 instead
of pin 4 to pin 5. The X2-5 to 6 jumper routes the

The crystal oscillator B1 and associated circuitry is | 11.059 MHz signal thregh the divide-by-two
connected to the modem oscillator amplifier U32 pin 16 by | counter U17A to generate the 5.5296 MHz clock
installing the Configuration Plug on connector X2 | onthe MCLKline.
connecting pins 1 and 2 together. The oscillator amplifier
circuit runs at 11.059 MHz as determined by crystal B1.
The oscillator amplifier output at U32 pin 14 (CLK 1) ,,. .
provides buffered clock signals (11.059 MHz) directly to tth'Croprocessor Logic circuit
microcomputer (U1) and to the RF Data Modem U31 pin 16  The GPTC Logic circuitry<sh. 3> consists of the
(MCLK) via the Configuration Plug and X2 pins 4 and 5. microcomputer U1, the Flash Prom U25, Flash Controller

Prom U26, RAM U24, Address Decoder U27, Bus
Transceiver U15, ALE Latch U18, associated latches, DIP
switches S1 thru S3 and Bus Drivers U38 thru U40. The
microcomputer obtains its instructions from the Voter code
loaded into the Flash Prom U25. The upper eight address
lines (bits 8 thru 15) of the microcomputer exit port 2, Ul

The clock drive for the GPTC originates in modem U32
<sh. 3». The clock oscillator consists of crystal B1, the
oscillator amplifier in modem U32, and associated circuitry
(see simplified diagram in Figure 5).
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LBI-39151 CIRCUIT ANALYSIS

pins 24 (bit 8) to 31 (bit 15) and connect to the Flash PROM Table 3 - Device Addresses

U25. The lower address lines (bits 0 thru 7) exit port 0, Ul

pins 36 (bit 7) to 43 (bit 0) and are latched into register U18 DEVICE HEXADECIMAL
when ALE (Address Latch Enable) goes high. The output of ADDRESS

U18 supplies the lower eight address lines to the Flash
PROM. Thus the lower eight address bits are on the address

bus during the entire microprocessor cycle. The U24 - RAM 0000 - 1FFF
microcomputer uses the PSEN (Program Store Enable) Ul | U31 - RF Modem Al170 - A172
pin 32 control line to access the data from the Flash PROM U38 - S3 Latch 8800

U25 pin 24. Address Decoder U27 generates chip enable
(CE) signals when RAM U24 or either of the two modems, U39 - S1 Latch B0O0O
or any of the three DIP switches, or any of the three output

latches are accessed by the software. The address lines to U40 - 52 Latch AB00
the RAM are identical to those going to the PROM U25. U32 - Phone Modem AOFO0 - AOF2
Microcomputer Ul accesses the Phone Modem (U32) U7 - Output Latch A800
hich interfaces externally via TTL/RS-232 Converters U28
whien | asinary v v U6 - Output Latch BOOO

and U30<sh. 5. This provides a 9600 baud synchronous
remote data interface. Modem U3Xsh. 4> is used to U5 - Output Latch B800
buffer the system clock. Otherwise, U31 is not used for

Voter applications. Input and Output Circuits

The configuration of the GPTC is partly determined by .

i . I Signals sent to the GPTC from the Analog Voter, other

. sett!ngs of sv_\ntches S1 t_hr_u S3. Sp_ecmcally whether th§igitalg Receivers, and/or the Selector areg sent to the
GP.TC IS operating as a D|g|_ta_l Recelv_er or Selector anmicrocomputer Ui via the Input Bus. The microcomputer
which time slot number the Digital Receiver is set to. Theevaluates the input data and depending on programming
microcomputer reads the switch settings via octal buffers . !
. outputs the necessary control signals to other elements of the

U38 (S3), U39 (S1), and U40 (S2). Resistor pull-ups ar%ys?em and turns on gr off the frgnt panel LEDs
provided for each of the switch lines. '

The microcomputer accesses data to or from RAM U24 Input signals to the GPTC are buffered by U11 and U12

modem U31, modem U32, and octal buffers U38, U39, ané.Sh' 2 which interface to the Input Bus. The
U40 via octal bus transceiver U15. The transceiver Whemcrqcomputer can read the data on the input bus, port 1, at
directed by the microcomputer read command (RD at uV time.

pin 19) transfers the data from the switches and BD The microcomputer provides output signals by writing
(buffered data) Bus to the D (Data) Bus. Data going to ospecific logic values into output latches U5, U6, and U7.

from the PROMs U25 and U26, and Output Latches U5, U6, The outputs of U7 turn on and off the various LEDS

and U7 is handled by the D (data) bus. V10 thru V16. These LEDs provide visual front panel
Program memory is selected by the PSEN strobe (Uihdications of the module's operation.
pin 32). The ALE addresses the devices on the A (address)

. : . : The U6 latch is used to output the Digital Receiver's
Bus by latching the lower eight bits of the address in U18%M Squelch signal to the Analog Voter (EM SQ TO AV).

The upper eight bits of the address are sent directly to t
devices. The two-to-four Address Decoder U27 is used tji\)% a Selector, the U laich sends out the Data Present

ATA PRESENT-VG PRESENT) signal and the Selector

decode the upper address lines (A11 thru A13). When gat ute Signal.

by RD (U1 pin 19) or WR (U1 pin 18), the decoder enables
the desired device to transmit or receive data. The devices Output latch U5 outputs the SLOT signal. The SLOT
on the microcomputer bus are addressed according to Taldignal is applied to U2Xsh. 5 which drives the power
3. FET V33. V33 outputs the SYNC signal to X1-CR$h.
1> and the backplane for monitoring by all other Digital
Receivers and Selector(s).

Serial Ports

The GPTC contains both synchronous and
asynchronous serial communication ports.

16
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Asynchronous Data to be transmitted by the Selector is latched from

All of the asynchronous signals go in and out of thethe BD Bus into the Phone Modem U32. The modem

. : . . _converts the data from parallel to serial format and outputs
microcomputer via the RXD (U1 pin 11) and TXD (UL pin 1o from U32 pin 21 (TXDAT) on the TTL DATA line
12) lines. The logic circuits consisting of U9, U13, U33, .

- U7 7'to the RS232/TTL converter U30 pin ®sh. 5. U30
U35, U36, and U37<sh. 5 route these communication )

. S converts the data from TTL to RS-232 and routes it to X1-
signals to the Backup Serial Link (BSL RX and BSL TX), to . )

: : C6 (TX DATA). The data then goes directly to the main
the PC during flash programming (FLASH RX and FLASHsite GETC via an RS-232 link or thioh the RMIC if 2 RM
TX), to the RS232/TTL converter U29 via the SITE CNTL link is used
RX (X1-C19) and SITE CNTL TX (X1-C20) lines, and to '

SITE CNTRL 2 under the control of various logic signals . L
11 73 1SEL, 11 73 2SEL, FLASHING, LED BUS 2, Elash Loading Circuits

LED_BUS_5, and J16_2. Flashing is controlled by the DTR line X3-5 from the
The data routed the RXD and TXD lines only flows inPC. When the DTR is low (-12 V) at X3-5, power FET V35
one direction at time at the rate of 19.2K Baud. is turned on connecting +12 volts to FLASH_VPP.

Applying FLASH_VPP to the Reset Circuit U14 and U2

Synchronous <sh. 4>, generates a reset and starts the flashing process.

The 9600 baud synchronous data is received by each When going in or out of Flash mode, it is necessary to
Digital Receiver from Satellite Sites or the Main Site. Thedenerate a reset pulse so the processor will begin executing
Selector also transmits 9600 baud synchronous data back!f Flash Loader PROM program or the Voter program

the Main Site. These data paths may be RS-232 &ontained in the Flash PROM (normal operation). This is
Rockwell Modem (RM). accomplished by circuitry around U2. When 12 volts is

either applied to or removed from the flash, a reset is

When the RM is used, the RMIC decodes the data angenerated by the dual comparator circuit U2. (Refer to
serially transfers it as an RS-232 signal to the Digitaljiscussion on Reset.)

Receiver or Selector at X1-C5 (RX DATA)<sh. I».

When RS-232 communication is used, data comes directlty During flashing, the Voter program data is down loaded
to X1-C5 and is converted from RS-232 to TTL by theffom the PC at X3-1 and is converted by the RS232/TTL

RS232/TTL converter U28 pin 19sh. 5. The output of converter U30. The TTL data (FLASH_RX) is routed to the

the converter at pin 20 (DATAIN) is sent to the PhoneRXD input of the Microcomputer Ul via the U35 logic
Modem U32 pin 19 <sh. 3-. When ready, the circuits. Handshaking from the microcomputer to the PC

microcomputer directs the modem (via the ALE and REFLASH_TX) is routed to the TTL/RS232 converter U30
signals) to convert the serial data to parallel data anttrough logic circuits U13 and U36. Signal lines between

download the data onto the BD Bus (pins 4 thru 11). the PC and the GPTEBROG connector are shown in Figure
6.
_NOTE _ Female DB 9 RJ12
When the Main Site or Control Point
communicates with the Voter via RS-232 link rn - DATA FROM GPT L
RS-232 Interface Module is used in place of the 2 2
RMIC in slot 2. 3 ™ DATATOGPTC—— (™ 1
4 DTR > 5
RS-232 connections are used even when the Vpter 5 - GND >~ 3
and site are not collocated if the link is over T1

Mux.

Figure 6 - Programming Cable (19B804346P111)
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MAINTENANCE

MAINTENANCE

RECOMMENDED TEST EQUIPMENT

action. Always check for correct configuration plug and

proper installation of plug, DIP switch settings, socketted
parts properly seated, blown fuses, and broken or missing
parts.

The following equipment is required to test the GPTC:
e Oscilloscope
» Digital Voltmeter with fine tip probes

» Extender Board, ROA 117 2249 (Part of
Test Module kit VPTS3X)

e Programming Cable, 19B804346P111
(Part of Test Module kit VPTS3X)

TESTING

An experienced technician can perform limited test and
troubleshooting of the GPTC using the extender board to
observe signals during operation. Individual resistors and
capacitors may be replaced if care is used. The two
soldering iron method is recommended. It is not
recommended that ICs be replaced in the field.

NOTE

There are no adjustments on the GPTC.

TROUBLESHOOTING

When troubleshooting the GPTC, use the discussion in
the Circuit Analysis section to help isolate problems. Use
the extender board and the Test Point chart in Table 4 to
check signals under operating conditions.

The Troubleshooting Chart provided in Table 5 lists
some possible problems and recommended corrective

Table 4 - Test Point Chart

TEST POINT FUNCTION
TP30 0OSC/2
TP31 GND
TP32 VCC
TP33 WALSHBIT 1
TP34 WALSH BIT 2
TP35 PH RECOVERED DATA
TP36 PH RX CLK
TP37 RF RCV DATA
TP38 RF RX CLK
TP39 PH TX CLK RS232
TP40 SYNC
TP41 BSL TX
TP101 RFE TX DATA
TP102 INTO
TP103 VOL/SQ HI (RF DATA IN)
TP104 RF TX CLK
TP105 PH TX DATA
TP106 INT1
TP107 PH RX DATA

18
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Table 5 - Troubleshooting Chart

SYMPTOM

AREA TO CHECK

POSSIBLE PROBLEM

RDY LED OFF after
programming Flash PROM.

1. Programming may be corrupted,

. Ensure sufficient decay time is

. Program will not load or loads

reprogram Flash PROM.

allowed before disconnecting the

PC to GPTC programming cablel

incorrectly, DTR line to PC is not
working.

. Itis good practice to wait a few seconds

. When "leafoff" runs, DTR is at +12 Vdc

1. The program "leafoff" controls the DTR ome

of the PC COMM port to turn on and off t
+12 Vdc which must be applied to the Fla
PROM on the GPTC in order to program

after programming is over before
unplugging the programming cable. This

gives the +12 Vdc time to decay and avoi“ls
I

glitching the DTR while the +12 Vdc is sti
active.

(inactive state) initially, and FLASH_VPP
on the GPTC is at OV. When directed by
the PC program, DTR goes to -12 Vdc
causing FLASH_VPP to go to +12 Vdc.
This prepares the Flash PROM for
reprogramming.

DTR is pin 20 on a DB25 connector and (g
4 on a DB-9 connector.

—

n

PC displays message "Radio
not responding. Please cycle
power on the radio."

. Check voltage and fuses.
. Check Programming cable.

. Ensure Configuration plug and

. Initiate a reset.

U26 are properly installed.

. Voltage at F1 should be +5 Vdc.

. Disconnect and inspect Programming cal]

. Areset may be initiated by turning power

Voltage at F2 should be +12 Vdc.
Voltage at F3 should be -12 Vdc.

Whenever cable is connected or
disconnected the GPTC should initiate a
reset.

. Observe proper orientation of Configuratign

plug and U26, refer to GPTC Assembly
diagrams for installation information.

e.

I

off, removing and reinserting the GPTC, 0

by pressing the S4 Reset button on the frc"nt

panel.
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LBI-39151 ASSEMBLY DIAGRAM AND PARTS LIST
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/ SEE DETAIL KEY
BOTTOM VIEW
CONFIG PLUG
NSERT KEY PLUG TO \ ] !
ALIGN WITH CUT PIN L /

BOTTOM VIEW
CONFIG PLUG
DETAIL KEY
SCALE  3.000

TEXT ORIENTATIO

n

DIGITAL RECEIVER

N_—

MR

ALY

4 \§ \-CLIP PIN AT BASE

COMPACT VERTICAL VOTER DIGITAL RECEIVER
131 32-ROA 117 2240/1 Rev. B

PRODUCTION CHANGES
SYMBOL PART DESCRIPTION
NUMBER Changes in the equipment to improve performance or simplify circuits are
identified by a "Revision Letter," which is stamped after the model number of
2 ROA 117 2240 R2A General Purpose Trunking Card the unit. The revision stamped on the unit includes all previous revisions.
' Assembly. See separate Parts Refer to the parts list for the descriptions of the parts affected by these
List. revisions.
3 SXA 120 4174/1 Digital Receiver Front Panel. Rev. R2A - ROA 117 2240/1
Changes revision level of GPTC to Rev R2A and Digital
4 NTM 201 1079 Hardware Kit. Receiver Configuration Plug to Rev. R2A.
5 ROA 117 2242, R2A Digital Receiver Configuration
Plug Assembly. See separate
Parts List.

VOTER DIGITAL RECEIVER ASSEMBLY
ROA 117 2240/1

(1/1078-ROA 117 2240/1, Sh. 1, Rev. A)
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BOTTOM VIEW
CONFIG PLUG
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SCALE 3.000

SEE DETAIL KEY
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BOTTOM VIEW
CONFIG PLUG

S
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LAY

COMPACT VERTICAL VOTER SELECTOR
131 32-ROA 117 2240/2 Rev. B

SYMBO PART DESCRIPTION
L NUMBER
2 ROA 117 2240, R2A General Purpose Trunking Card
Assembly. See separate Parts List.
3 SXA 120 4174/2 Selector Front Panel.
4 NTM 201 1079 Hardware Kit.
5 ROA 117 2241, R2A Selector Configuration Plug

Assembly. See separate Parts List.

\ \CLIP PIN AT BASE

%

PRODUCTION CHANGES

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

Rev. R2A - ROA 117 2240/2

Changes revision level of GPTC to Rev R2A and Selector
Configuration Plug to Rev. R2A.

VOTER SELECTOR ASSEMBLY
ROA 117 2240/2

(1/1078-ROA 117 2240/2, Sh. 1, Rev. A)
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ASSEMBLY DIAGRAM AND PARTS LIST

x x x x x x

= N I N I N

N N N w N =
Bo XN 8o © » =

x x x x x x
w e v Iy I %
wk 8 [y8 o oo Tad

< > <
I N N 3
w w w
S 8 8 ©
X x x
I I I
& Tes Tz

X1-7 X1-10
> 7 10
X1-8 X1-11
> 8 1
X1-9 X1-12

12

34 37

S

[

ﬂﬁﬁ%ﬁﬂ%ﬁﬁﬁ%ﬁ%ﬂﬂﬁ%ﬂ%ﬁﬁﬁﬁ@ﬁ

\y

IN 1
SEE SQUARE PAD ON BOARD

X x x x > >
e I I I I I
B w w = = =
835 8o 8 5o NN 5w

INSERT KEY PLUG

PIN 30

DIGITAL RECEIVER CONFIGURATION PLUG
131 32-ROA 117 2242, Rev. B

SYMBOL PART DESCRIPTION
NUMBER
2 TVA 117 2224, R2 Printed Wiring Board.
3 RNY 101 01/4 Keying plug.
X1 RNV 403 105/225 Connector, Receptacle, PWB
mounted.

X1-19 X1-22
19 22
X1-20 X1-23 X1-25
20 23 ) 25
X1-21 X1-24
21 24

X1-50

x x x x x x
'Y W W N N N
28 (88 [k 55 |35 55

x x x
= = =
B B
56 [s6 [pf
x x x
N N N
s |55 5%
u
\E

PRODUCTION CHANGES

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

Rev. R2A - ROA 117 2242

Changes revision level of printed wiring board (item 2) from R1
to R2. Rev. R1 and R2 PWBs are functionally equivalent.

DIGITAL RECEIVER CONFIGURATION PLUG
ROA 117 2242

(1911-ROA 117 2242 Sh. 1, Rev. A; 1078-ROA 117 2242, Sh. 1, Rev. B)
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MAINTENANCE LBI-39151

X1-7 X1-10 X1-19 X1-22
) 7 10 19 22
X1-8 X1-11 X1-20 X1-23 X1-25
) 8 X 11 20 23 ) 25
X1-9 X1-12 X1-21 X1-24
12

X1-50

w
i

37

x x x
= = =
B B
56 [s6 [pf
x x x
N N N
s |55 5%
u
\F

x x x x x x
'Y W W N N N
2 [ad [ak 55 |25 |55

N

[

N

N

X x x x > >
[~ [~ [~ [~ [~ [~
I IR 38 W@ N -
x > > > > >
= = 3 = = =
@ g8 (w8 @& Tao Tak
X x x x > >
e I I I I I
B w w = = =
835 8o 8 5o NN 5w

< > <
I N N 3
w w w
S 8 8 ©
X x x
I I I
& Tes Tz

R

A R N A A A A A A G A A

X1

INSERT KEY PLUG
PIN 50

IN 1
SEE SQUARE PAD ON BOARD

SELECTOR CONFIGURATION PLUG
131 32-ROA 117 2241, Rev. B

SYMBOL PART DESCRIPTION
NUMBER PRODUCTION CHANGES
2 TVA 117 2223, R2 | Printed Wiring Board. Changes in the equipment to improve performance or simplify circuits are
identified by a "Revision Letter," which is stamped after the model number of
. the unit. The revision stamped on the unit includes all previous revisions.
3 RNY 101 01/4 Keying plug. Refer to the parts list for the descriptions of the parts affected by these
revisions.
X1 RNV 403 105/225 Connector, Receptacle, PWB
mounted. Rev. R2A - ROA 117 2241

Changes revision level of printed wiring board (item 2) from R1
to R2. Rev. R1 and R2 PWBs are functionally equivalent.

SELECTOR CONFIGURATION PLUG
ROA 117 2241

(1911-ROA 117 2241 Sh. 1, Rev. A; 1078-ROA 117 2241, Sh. 1, Rev. B)
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LBI-39151 OUTLINE DIAGRAM
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GPTC PRINTED WIRING BOARD ASSEMBLY
ROA 117 2240

(1078-ROA 117 2240, Sh. 1, Rev. A)
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PARTS LIST LBI-39151
GENERAL PURPOSE TRUNKING CARD (GPTC)
PRINTED WIRING BOARD ASSEMBLY SYMBOL PART DESCRIPTION
NUMBER
131 32-ROA 117 2240, Revision C
R19 REP 625 423/1 Ceramic chip: 100 Ohm, 5%, 1/8w.
SYMBOL PART DESCRIPTION R20 REP 625 423/51 Ceramic chip: 510 Ohm, 5%, 1/8
NUMBER eramic chip: m, 0, W.
R21 REP 625 425/1 Ceramic chip: 10K, 5%, 1/8w.
---------------- CRYSTALS---emmrmemenen thru
R87
B1 RTM 501 658/01 Quartz crystal unit; 11.0592 MHz.
R88 REP 625 424/47 Ceramic chip: 4.7K, 5%, 1/8w.
-------------- CAPACITORS--------omon- and
R89
C1 RJE 584 3168/47 Tantalum, electrolytic SMD: 47 pF,
thru +20%, 16 V. R90 REP 625 424/39 Ceramic chip: 3.9K, 5%, 1/8w.
Ca and
R91
C5 RJE 584 3107/22 Tantalum, electrolytic SMD: 2.2 pF,
+20%, 10V. R92 REP 625 424/22 Ceramic chip: 2.2K, 5%, 1/8w.
thru
c6 RJC 464 3045/1 Monolithic ceramic chip: 10 nF, R95
thru +10%, 50V.
ca4 R96 REP 625 424/1 Ceramic chip: 1K, 5%, 1/8w.
thru
ca7 RJC 463 4042/27 Monolithic ceramic chip: 27 pF R102
and +5%, 50V.
Cc48 R103 REP 625 424/39 Ceramic chip: 3.9K, 5%, 1/8w.
and
C49 RJIC 464 3045/1 Tantalum, electrolytic SMD: 2.2 pF, R104
thru +20%, 10V. o
C52 R105 REP 625 423/51 Ceramic chip: 510 Ohm, 5%, 1/8w.
C53 RJC 463 4074/1 Monolithic ceramic chip: 1.0 nF R106 REP 625 423/47 Ceramic chip: 470 Ohm, 5%, 1/8w.
and +5% 50V.
C54 R107 REP 625 423/1 Ceramic chip: 100 Ohm, 5%, 1/8w.
thru
C55 RJE 584 3167/22 Tantalum, electrolytic SMD: 2.2 uF R117
+20% 16V.
R118 REP 625 425/1 Ceramic chip: 10K, 5%, 1/8w.
FUSES
R119 REP 625 423/51 Ceramic chip: 510 Ohm, 5%, 1/8w.
F1 NGH 241 04/1 FUSE: 1A, slow action 250V, glass and
5 x 20mm. R120
F2 NGH 241 03/25 FUSE: 0.25A, slow action 250V R121 REP 625 425/1 Ceramic chip: 10K, 5%, 1/8w.
glass 5 x 20mm. thru
R123
F3 NGH 241 03/25 FUSE: 0.25A, slow action 250V, o
glass 5 x 20mm. R124 REP 625 424/1 Ceramic chip: 1K, 5%, 1/8w.
_______________ RESISTORS ------eeeemmev R125 REP 625 426/1 Ceramic chip: 100K, 5%, 1/8w.
and
R1 REP 625 428/1 Ceramic chip: 10 Meg, 5%, 1/8w. R126
R2 REP 625 426/1 Ceramic chip: 100K, 5%, 1/8w. tF;127 REP 625 425/1 Ceramic chip: 10K, 5%, 1/8w.
thru REQ
R11
R12 REP 625 425/47 Ceramic chip: 47,5%,28w. | | | | SWITCHES
and
R13 s1 RMF 356 004/08 Switch, DIP; sim to CTS 206-8.
thru
R14 REP 625 425/27 Ceramic chip: 27K, 5%, 1/8w. S8
and
R15 S4 RMD 955 006/01 Switch, Push Button.
R16 REP 625 425/22 Ceramic chip: 22K, 5%, 1v8w. | | | ¢ TEST POINTS
R17 REP 625 425/12 Ceramic Chlp 12K, 5%, 1/8w. TP30 RPV 380 902/01 Connector, test point 1 pole
thru
R18 REP 625 425/1 Ceramic chip: 10k, 5%, 1/8w. TP107
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LBI-39151 PARTS LIST
SYMBOL PART DESCRIPTION SYMBOL PART DESCRIPTION
NUMBER NUMBER
——————— INTEGRATED CIRCUITS ------{ u3s RYT 306 2012/C Digital: Octal Tri-state Buffer; sim
thru to 74HC244.
U1 RYT 123 6037/C Digital: 8-bit microcomputer; sim to u40
P80C32.
————— DIODES and TRANSISTORS ----
u2 RYT 101 321/C Linear: Quad Voltage Comparator;
sim to LM339. V1 RYN 121 675/1 Transistor, Silicon, NPN, low profile;
thru sim to MMBT3904
u3 RYT 318 0000/C Digital: 4x2 In NAND Gate; sim to V8
and 74ACO00.
U4 V9 RYN 120 619/1 Transistor, Silicon, PNP, low profile;
sim to MMBT3906
us RYT 306 2031/C Digital: CMOS 8-Bit Flip-flop; sim
thru to 74HC273. V10 RKZ 433 637/1 Light Emitting Diode: 90 degree
u7 thru RED, T1 package.
V16
us RYT 306 2024/C Digital: CMOS 2 x Monostable
Multivbrator; sim to 74HC4538. V18 RKZ 123 03/1 Diode, Dual - switching; sim to
thru BAV99, SOT-23.
U9 RYT 306 2020/C Digital: CMOS 6 x Inverter, Schmitt V32
thru Trigger; sim to 74HC14.
u13 V33 RYN 123 621/1 FET, medium power N-channel
and enhancement mode; sim to BSP29,
u14 RYT 113 6065/1 Digital: Microprocessor Supervisory V34 SOT-223.
Reset Circuit; sim to MAX705CSA.
V35 RYN 122 623/1 FET, Power P-channel
u1s RYT 306 2013/C Digital: CMOS Octal Tri-state enhancement mode; sim to
Transceiver; sim to 74HC245. MTDA406.
uU16 RYT 306 2006/C Digital: CMOS Quad 2-Input NOR V36 RYN 121 675/1 Transistor, Silicon, NPN, low profile;
Gate; sim to 74HCO02. and sim to MMBT3904
V37
u17 RYT 306 2003/C Digital: CMOS Dual Data Flip-flop;
sim to 74HC74. V38 RKZ 123 03/1 Diode, Dual - switching; sim to
BAV99, SOT-23.
ui1s RYT 304 0373/C Digital: Octal Data Latch; sim to
74HC373. 1 1 | e— CONNECTORS -------------
u19 RYT 202 106/C Digital: Hex Open Collector X1 RPV 403 209/102 Connector, 96 contact.
thru Inverter; sim to 7406.
u23 X2 RPV 380 220/225 Connector, double row pin strip.
u24 RYT 119 6005/4C Digital: 32K x 8 Static RAM; sim to X3 RNV 403 19/06 Connector, socket.
ECI55257AFL.
u25 RYT 118 6040/C Digita: CMOS64kx8Fash | | |} | —— SOCKETS & HOLDERS--------
Memory; sim to 28F512S200.
XF1 NFN 102 04 Holder, fuse.
u26 RON 107 756/1 Preprogrammed 512K byte UV thru
EPROM; part of Media kit XF3
3501521G1.
XUl RNK 860 12/044 Holder PLCC 44-pole.
u27 RYT 116 006/C Digital: Dual 2-to-1
Decoder/Demu]tiMexer; sim to XU25 RNK 860 11/1 Holder PLCC 32-pole; sim to AMP
74L.S155. 822034-1.
u28 RYT 109 082/C Digital: High-speed RS-232 Xu26 RNK 841 001/28 Holder DIL 28-pole.
thru Driver/Receiver; sim to MAX233.
u30
U3l ROP 101 688/C Integrated Circuit, Modem.
and
u32
u33 RYT 306 2001/C Digital: CMOS QUAD 2-Input
thru NAND Gate; sim to 74HCO00.
u37
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PARTS LIST

LBI-39151

PRODUCTION CHANGES

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

Rev. R1B - ROA 117 2240
Change added Crystal B1 to parts list.
Rev. R2A - ROA 117 2240

Changes revision level of printed wiring board (item 2, TVK 117
2217) from R1 to R2. Rev. R1 and R2 PWBs are functionally
equivalent.

Changes connector X3 from RNV 256 103 to RNV 403 19/06.
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IC DATA LBI-39151

8-BIT MICROPROCESSOR - U1
RYT 123 6037/C (P80C32)

FUNCTION DIAGRAM

17 16 151413121110 9 8 7 PO.0, PO.T P20, P27

\ \ ELECTROSTATIC |
‘ A SENSITIVE I[5]
DEVICES [>0

I o o o
N PR 4188141094113 S,
I: :l vec PORT O PORT 2 i
18 E ] 6 —| DRI¥YERS DRIYERE I
19 5 es
200 (4 ) {
210 13 I '
22 E % 2 I RAM ROM |
23 o1 iL
24[] [ 144 } @ :
25[] 143 | L |
26 [ 142 ] ]
27[] 141 I i
28[] [ 140 [ I
I B I—% — I
| REGISTAR
29 30 31 32 33 34 35 36 37 38 39 PCON JsConfraon] Toon] I
l [Tecon] TAo | Lo [ Thi ] |
| LIt |2 | T [caps] |
RCAP2L]2EUF] IE r__]
| [~ INTERRUFT SERIAL |
] PORT_AND TIMER I
| |
PS:LI:E 1'_I‘TII'\.-'III'\Il:-i Eg ’
=2
CAUTION . e :
’ OBSERVE PRECAUTIONS| I = |
FOR HANDLING i |
|
|
[

XTRA 1 XTRA 2 o
tef
PLO, P17 P30, P3T
bl
PIN FUNCTION PIN FUNCTION
1 NC 23 NC
2 T2/P1.0 24 P2.0/A8
3 T2EX/P1.1 25 P2.1/A9
4 P1.2 26 P2.2/A10
5 P1.3 27 P2.3/A11
6 P1.4 28 P2.4/A12
7 P15 29 P2.5/A13
8 P1.6 30 P2.6/A14
9 P1.7 31 P2.7/A15
10 RST 32 “PSEN
11 RxD/P3.0 33 ALE/PROG
12 NC 34 NC
13 TxD/P3.1 35 EA/NVpp
14 TNTO/P3.2 36 P0.7/AD7
15 INT1/P3.3 37 P0.6/AD6
16 TO/P3.4 38 P0.5/AD5
17 TI/P3.5 39 P0.4/AD4
18 WR/P3.6 40 P0.3/AD3
19 RD/P3.7 41 P0.2/AD2
20 XTAL2 42 P0.1/AD1
21 XTAL1 43 P0.0/ADO
22 Vss 44 Vce
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LBI-39151

IC DATA

U2 - QUAD VOLTAGE COMPARATOR
RYT 101 321/C (LM339)

TERMINAL FUNCTION 14 13 12 11 10 9 8
3 Positive voltage supply
12 Negative voltage supply
Opamp 1 :) :
4 Inverting input (-IN)
5 Noninverting input (+IN) *
2 Output __,
Opamp 2 ':‘
6 Inverting input (-IN) ! ;
7 Noninverting input (+IN) v : ° ® !
1 Output
Q‘M‘P—? Opamp 4
8 Inverting input (-IN) 10 Inverting input (-IN)
9 Noninverting input (+IN) 11 Noninverting input (+IN)
14 Output 13 Output
U3 AND U4- NAND GATE
RYT 318 0000/C (74ACO00)
= 1 O 1 14 (V
How o e
2 O ] 13
4
— 3 O ] 12
=l
4 [ 1 11
9—:>:)J 5 O — 10
10 |
6 1 9
12 1 (GND) 7 —1 8
n| >
TRUTH TABLE
INPUTS OUTPUTS
Al (A2,A3,A4) Bl (B2,B3,B4) 01 (02,03,04)
L L H
L H H
H L H
H H L
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IC DATA LBI-39151

CAUTION
OBSERVE PRECAUTIONS]
FOR HANDLING
ELECTROSTATIC
SENSITIVE

CMOS OCTAL DATA FLIP-FLOP - U5, U6 & U7
RYT 306 2031/C (74HC273)

Vcc 0 Dg D7y Gy Qg Dg

DEVICES
cL Q¢ Dy Dz Q3 Q3 D3 Dgy Q4 GND
INPUTS OUTPUTS
CLEAR [CLOCK | D Q
)1 X X )
1 1 1
1 g | 8
1 3] X Qg
X =DONT CARE Qg-Q BEFORE
CMOS 2 X MONOSTABLE MULTIVIBRATOR - U8
RYT 306 2024/C (74HC4538)
FUNCTION TABLE
cadd1 Vee INPUTS - OUTPUTS_
Ra cq Reset +Triggr - Trigg Q Q
RESET A Rg L X X L H
Tr A+ RESET B X H X L H
Tr A- Tr B+
QA —_— X X L L H
QA QB
GND [} 8 ag . - ‘l’ J_I_ —I_I_
]
X =HorlL
1\ =fromLtoH
‘l/ =fromHto L

CAUTION

OBSERVE PRECAUTIONS|
FOR HANDLING

)

. \ ELECTROSTATIC
( SENSITIVE
DEVICES
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LBI-39151 IC DATA

U9 THRU U13 - 6 X INVERTER, SCHMITT TRIGGER
RYT 306 2020/C (74HC14)

1—>O—2
CAUTION
3 4 W, ' OBSERVE PRECAUTIONS
— 1A 1 14 Vee FOR HANDLING
. \ ELECTROSTATIC
1y 2 13 6A i SENSITIVE
CES
5—>o—6 2A ] 3 12 (1 6Y PEVICE
2Y 4 11 5A
9 >O_8 3A ] 5 10 (33 5Y
3Y 6 9 4A
10| >o—11 GND 7 8 [ 4y
13 >O_12
U14 - MICROPROCESSOR SUPERVISORY CIRCUIT
RYT 113 6065/1 (MAX705CSA)
6 WATCHDOG WATCHDOG
e i e D
vee TIMEBASE FOR
@ RESET AND
WATCHDOG
— 1 1
MR y
I_> RESET 7
GENERATOR RESET
) ”'
Vce +
i 4.65V
4
PF1 + 5 % CAUTION
' OBSERVE PRECAUTIONS
FOR HANDLING
1.25v . \ ELECTROSTATIC
= i SENSITIVE
DEVICES
3 = o
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IC DATA

LBI-39151

PIN ASSIGNMENT
DIRECTION [[1® ~ 20[] vec
A11]2
A2[]3 18] B1
A3 [l 4 17[1B2
A4 5 16 [1 B3
A5 06 15[ B4
A6 Q7 14[1B5
A7 8 13[1B6
Asl9 12[1B7
GND [ 10 11]1B8

19|] OUTPUT ENABLE

U1l5 - CMOS OCTAL TRI-STATE TRANSCEIVER
RYT 306 2013/C (74HC245)

LOGIC DIAGRAM (POSITION LOGIC)

DRt
ENB OUT,8

AI—T—‘(Z) 5

] (18) '

CAUTION

OBSERVE PRECAUTIONS|
FOR HANDLING

BI
JUNEIIN v B B . \ ELECTROSTATIC
Ll lun g, . SENSITIVE
23 {4) 5 1 w6 DEVICES
<} 83
aq L5 g‘
19) pg
as—iet o
P 1 (4 FUNCTION TABLE
(1) BS CONTROL_INPUTS
AB I 1> l “3) OUTRUT OPERATION
< BG ENABLE [oRECTION|
a7-i8) L L DATA TRANSMITTED FROM
l ('2) o7 BUS BTO BUS A
e o e o
hd Ll [{0)] e H X |BUSES |SOLATOR
[—? I—l— {HIGH IMPEDANCE STATE)

PIN 1O = GND

PIN 20= Vcc

XK=DON'T CARE

CMOS QUAD 2-INPUT NOR GATE
RYT 306 2006/C (74HCO02

uUl6

PIN ASSIGNMENT

LOGIC DIAGRAM Y1 - 14[]vee
Alll 2 13[1v4
BIl 3 12[l B4
a2 | vzl 4 npas
;DP‘” a2(|s 1ofivs
B1
B2[|6 5183
5 GND (] 7 gl A3
A2 4
Y2
B2—&
Y:A+B
432 FUNCTION DIAGRAM
10
Ba—2 3 INPUTS OUTPUT
A 8 ¥
Ag—L 3 L v "
2 Y4 L H L
84— H L L
H H (s
PIN 14z Vg
PIN 7= GND

)

OBSERVE PRECAUTIONS
FOR HANDLING

N \ ELECTROSTATIC
g SENSITIVE
DEVICES

ulv

CMOS DUAL DATA FLIP-FLOP
RYT 306 2003/C (74HC74)

CLR1 1 Vcc
1D 1 CLR2
1CK 1 2D
1PR 1 2CK
10 M 2PR
iQ 0 2Q
GND = 2Q
FUNCTION TABLE
INPUTS OUTPUTS
Preset Clear Clock D Q 6
L H X X H L
H L X X L H
L H L X H* H*
H L r H H L
H H » L L H
H H L X QO QO

X = Any input, including transistion

1\ =fromLtoH

Q o = The level of Q after the previous clock pulse

* = Nonstable; don't persist when PR and CLR are set high
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LBI-39151

IC DATA

Ul8 - OCTAL DATA LATCH
RYT 304 0373/C (74HC373)

BLOCK DIAGRAM

po —2 2Z_qo |
p1 — 5 o

p2 —£ 18 o
p3—=2 2 o \
ps 2 2 g4
ps—4 B s
pE —2= LY
p7 2 18 g7

Latch Enable g’
1

Dutput Enable

Pin 20 = Yco
Pin 10 = GND

DOutput Enable [: 1 20 chc
mo ]2 19| az?
po[]a 18 [I D7
p1f]a 17 [ o6
o5 16 [) O6
az(s 15 [1as
p2lf7 14 [} D5
p3fls 13 [] D4
a3fla 2o
GND ([10 1 [JLatch Enable

PIN ASSIGNMENT

FUNCTION TABLE

Output Latch
Enable Enable D Dutput
L H H H
L H L L
L L X no
change
H Z

X = don't care
2 = high impedance

Ul9 THRU U23
HEX OPEN COLLECTOR INVERTER
RYT 202 106/C (7406)

PIN |

2
LOCATER S a5 e

Sy L L
K7

BOTTOM VIEW

vou v R

141312 1110 9 8 Ho :): "
|30————[:x>——0|2

GND =7

Vee =14

U28 THRU U30

RS-232 DRIVER/RECEIVER

RYT 109 082/C

(MAX233)

+5V INPUT

£

N

+5V

TTL/CMOS
INPUTS

] 4
TTL/CMOS
2 < Tl_g

OUTPUTS

DO NOT MAKE —3— cu+ B
CONNECTIONS 14 Co+
TOTHESEPINS — | Cl-
co+
10
INTERNAL -10V
POWER suPPLY L7\,
8
INTERNAL +10V ——— V+ GND  GND
POWER SUPPLY
6 9
p— —

RS-232
OUTPUTS

RS-232
INPUTS
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IC DATA

LBI-39151

Al4
Al12
A7
A6
A5
A4
A3
A2
Al
AO
1/01
1/102
1/03
GND

uz24
32K X 8 STATIC RAM
RYT 119 6005/4C (EC155257AFL)

© 0 N o g b~ W N P

L <
A W N B O

3 3 °F
As o [] § Ve
N R o A :
A7 0*4877$ e E = T °GND
g o] (BE] MEMORY CELL B
a0 R 5| 12 Sl ARRAY 16/«
A0 T1EHH<D| [z 2| @ 512 X 32 X 16
ALl S 27 (262144)
A2 O |
4
A13 o121
VL e v ]
................ 32
101 O S
1102 O . = SENSE AMP =
/03 O <9
= <
1/04 O g X COLUMN ADDRESS -
1/05 O Ag o DECODER L
1/06 O O S —]
1107 O ) 3 COLUMN ADDRESS
1108 O 5% REGISTER <
oS S S S A
Ol
14 Lk
A0 Al A2 A3 A4 AL0 CE
ot -
OE
‘CEo o| CE
28 Vpp
27 R/W
26 A13
251 A8
241 A9 PIN NAMES FUNCTION
23 AL A0 thru A14 Address Inputs
22~ OE R/W Read/Write Control Input
21 A10 N
— OE Output Enable
20H cE —
CE Chip Enable
19+ 1/08
180 107 1/01 thru 1/08 Data Input/Output
17H 106 Voo Power (+5V)
164 1/05 GND Ground
15 1/04
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LBI-39151

IC DATA

u25
CMOS 64K X 8 FLASH MEMORY
RYT 118 6040/C (28F512S200)

are

gh

DOn-DO~
Vce—»
Vss—»
Vpp .| ERASE VOLTAGE INPUT/OUTPUT
SWITCH BUFFERS
A /™ \
Y TO ARRAY
STATE SOURCE
R CONTROL
WE —>»| COMMAND
REGISTER <
INTEGRATED
> STOP .| PGM VOLTAGE
TIMER » SWITCH CHIP ENABLE <
OUTPUTENABLE| g1g DATA
S - LOGIC > LATCH
CE
OE >
Y  J
S ™ 5 | Y-DECODING ™ Y-GATING
B o
Ag-Ais 5
'E -
83
& * 524,288 BIT
A X-DECODER L4 CELL MATRIX
< °
SYMBOL TYPE NAME AND FUNCTION

Qv & 8 = o

22 2B 2 Ac-Ass Input ADDRESS INPUT for memory address. Addresses

A rnninin internally latched during a write cycle.

3 2 32 31 30 .

N ! ! DQrDQ; | Input/Output | DATA INPUT/OUTPUT: Inputs data during memony
arOs O 29 [1 A14 write cycles; outputs data during memory read cyclg
As L6 28 - 13 CE Input CHIP ENABLE: Activates the device's control logic,
As 7 27 as input buffers, decoders, and sense amplifiers.

O N28F512 M p—
A4 8 SL-LEAD PLCC B A9 OE Input OUTPUT ENABLE: Gates the devices output throu
A3 o o.igop f,IOE'SVSO 25 [ A1 the databuffers during a read cycle.
A2 [ 10 24 [ oF WE Input WRITE ENABLE: Controls writes to the control
a1 Cu 23 [ A10 register and the array.
Ao L 12 22 [ ce Vpp ERASE/PROGRAM SUPPLY for writing the
DQo [ 13 21 1 pQ7 command register, erasing the entire array, or
4 15 16 17 18 19 20 programming bytes in the array.
Vce Device Power Supply. (5¥10%)
g 8> 28 £%2 Vss Ground
NC No connection to device.
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IC DATA LBI-39151

U27 - DUAL 2-TO-1 DECODER/DEMULTIPLEXER
RYT 116 006/C (74LS155)

2-Line-to-4-Line Decoder

SELECT OUTPUTS or 1-Line-to-4-Line Demultiplexer

DATA STROBE INPUT
Yeoo C2 G2 A

22 2Y1  2¥0

23 Inputs Outputs
| 16 | 15 |14 |13 |12 | n |“] |9 Setect |Strebe | Data
S? rL <L B A| Gt c1 | 1ro v Y2 Y3
,Gz g2 _ | x x| H X H H H H
BB o & Lo| L H L H H H
L H| L H H L H H
HL| L H H H L H
[ H H L H H H H L
X x| X L H H H H
r B1TH BEA A I
& Inputs Qutputs
T T T (l Seiect |Strabe | Data
! |2 ]3 ) ° |[i |? |B 8 A| G2 c2 | 2vo 2y1  =z¥2  2v3
DATA STROBE SELECT 1v3 2 171 YD, GHND
X %X| H X H H H H
(] G1 INFl;UT OUTPUTS L L L L L H H H
L H| L L H L H H
H L L L H H L H
H H| L L H H H L
X ¥| X H H H H H
U31 AND U32 - MODEM
ROP 101 688/C
9 AD5 Bi-directional Address/Data Bus.
I I I O I ———
4 3 2 1 28 27 26 10 AD6 Bi-directional Address/Data Bus.
s ®) 25 [ 11 AD7 Bi-directional Address/Data Bus.
] 12 ALE Address Latch Enable (active high).
6 24 [
13 VSS Ground.
ay ROP 101 688/C 23 [ 14 CLK1 Buffered Oscillator Output.
Lls 2 [ 15 VDD Power Supply.
o 21 [ 16 XTAL1 Oscillator Input.
17 XTAL2 Oscillator Output.
10 20 [
18 CLK2 640 kHz Output.
[EE 19 [] ,
19 DATAIN Received Data Input.
12 13 14 15 16 17 18
20 SAT/G1 Received SAT Input/G1 EN.HC138
b duuy (active high).
21 TXDAT Transmit Data Output.
NUE/:gER SYMBOL NAME AND FUNCTION 22 RCVCLK/ | Recovered Clock Output/Q2 Output for|
Q2 HC138).
! RE Read Enable (active low). 23 RCVCLK/ | Recovered Clock Output/Q0 Output for
2 EN Chip Enable (active low). Qo0 HC138).
3 RESOUT Resout Output (active high). 24 INT Interrupt Request (active low O.D.).
4 ADO Bi-directional Address/Data Bus. 25 RESIN Reset Input (active high).
5 AD1 Bi-directional Address/Data Bus. 26 CS Chip Select (active low).
6 AD2 Bi-directional Address/Data Bus. 27 CLK3/4 Transmit Clock Output/CLK1/6 Output,
7 AD3 Bi-directional Address/Data Bus. 28 WR Write Enable (active low).
8 AD4 Bi-directional Address/Data Bus.
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LBI-39151 IC DATA

U33 THRU U37
CMOS QUAD TWO INPUT NAND GATE
RYT 306 2001/C (74HCO00)

TRUTH TABLE

1
INPUTS OUTPUTS ZDO—S 1 30 1 14 (Vco)
Pin1(4,9,12) _Pin2(5,10,13) Pin3 (6,8, 11) > 13
L L H 4 )
1 H N j_:>0_6 3 O — 12
H L H 4 — 11
H H L 9
— 5 [ 1 10
D
6 [ 1 9
12 (GND) 7 —1 8
A e

U38 THRU U40
OCTAL TRI-STATE BUFFER
RYT 306 2012/C (74HC244)

VCC 2G  1Y1 2a0  1¥2 2A3 1Y3 242 1¥a  2a1

1A | 1Y | 2G | 28 | 2y

= |~ la =g

It}
o
1
1

= |2 |= (=

N[N |[=|=3
N [N | = =

16 1A1 2v4 1A2 23 1A3 272 tR4  2Y1 GND
Z = HIGH IMPEDANCE
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ADDENDUM NO. 1 TO LBI-39151

PURPOSE

This addendum corrects typographic errors in the manual.

Page 9Voter Programming

Replace the first paragraph in thédter Programming” section (right column) as follows:

Currently Reads Change to Read
Voter Programming Voter Programming
The loadable Voter software must residelon The loadable Voter software must reside|on

the PC OR floppy disk as an Intel Hex file. The [ the PC or floppy disk as an Intel Hex file. Tjhe
"leafoff.exe" file is the executable program which | "leafoff.exe” file is the executable program whigh
loads the Voter hex file into the Digital Receiverjor || loads the Voter hex file into the Digital Receiveror
Selector. Both files should be in the same || Selector. Both files should be in the same
directory. directory.

Page 26, Parts List
Replace the Description for U26 in the GPTC parts list as follows:

Currently Reads Change to Read
Preprogrammed 512K byte UV EPROM; part Preprogrammed 512K byte UV EPROM; part
of Media kit 3501521G1. of Media kit 350A1521G1.

Ericsson Inc.

Private Radio Systems

Mountain View Road

Lynchburg, VA 24502

1-800-528-7711 (Outside USA, 804-528-7711) Printed in U.S.A.



SCHEMATIC DIAGRAM

decoupling capacitors

LBI-39151

P115
X1-1-A1 P103
1 BDBUSFO) 9090090 O i X X2-26 26
> w0 o o NEEOEREER € A BUS150) L WP € J69_1
fgsgggy S P P P PN S P N X1-1-C1 P104*™ X2-27 27 om
a X1-33 B1 xX2-2 2 ————<&>» COMB_PTT_IN_POWER_SENSE
(XX XXX e = &> 172 2 X228 28 o
X1-34 B2 X1-66 €2 P105>*"? = €»J69 3
X1-2 A2 s : T P74 X233 | oo cig o, comecTon
Xia A3 ‘ X1-35 B3 A X167 C3 e1s ot — .26 26
X1-36 B4 " == e»J73_1
Xi-4 A4 . A xresca [ 5 P106 Pi172%
X1-37 BS SRS X2-4 4 X230 30
X1-5 AS D P16 &>11.059_MHZ & J73_2
] e weslBuom s T Lo Lo Lo Lon Lon TonTonTon]
X1-6 A6 ; D prey ——@©»MCLK X231 31 ca9 | cs0 | co c10 | c11 | c12 | c1a | c14 | c15 | cis
: X1-39 B7 x1-70 o6 T P78 P107%6% € I73 3 T10nFT10nFT10nFT10nFT1OnFT10nFT10nFT 10nFT10nFT10nF
X1-7 A7 3 - . TX_DATA X266 | 5623
X1-40 B8 p77 %% - P119
X1-8 A8 z X171 ¢7 X2-32 32
* X1-41 B9 . D TACLK P108 681 _L c51 J_ c52 J_ c33 J_ c34 J_ c21 J_ c22 J_ c23 J_ c24 _L c25 J_cze
X1-9 A9 B x1-72ce | /8 Xz 7 X238 B s peiay pTT T10nFT10nFT10nFT10nFT10nFT 10nFT10nFT10nFT 10nFT10nF
X1-42 B10 5 &> TX_CLK_TO_SIC p109"" X234 34 =
Pas e X28 8 ————&»J68 3
xt1om0] e @ X1-43 B11 . X1-73 ch P78 MELK €»J16_2 o, CommECon
* k X2:9 9
P50 ** X1-44 B12 W Pgo
R K X2-35 35
XAN] O os ias 1 X174 0 yaLsH_BITH = ow — >SN
P51 1-F6 - 12, P81 a 5-D15
X1-12 A12 X175 C11 X2-36 36
(—»s_Z'NTH CLK X1-46 B14 N e)BgDSW %e».ﬁg_z
X1-13 A13 X1-47 B15 X1-76 c12T X210 10 X237 37
(> SYNTH_DATA 1 COMB_PTT_IN_POWER_
L . X1-48 B16 . pa2 SENSE pe4 €»CS_MON
- ' - X2-11 11 X2-38 38 e
X112 A4 ] sy SYNTH_LD_EN ML come_PTT_out »ja2 e
= pg3 ~ X2-12 12 ) X2-39 39 sz
- X1-78 C14 = &»RPT_KEY = @»BSL_TX
X8 A5 | s SYNTH_LCK_DET Y YYYYS €»DELAY_PTT X213 13 A %240 40 o
55 IToND OTW pgs " 2 @ piio T «»J13.3
X118 A1B] 55 DET_DIS_DATA_PRES fddasdd K178 18] 5 isaca X414 ] e s Ho-comEeTen
P56 3§ P46 P47 P48 pgs " S P123
X4-17 A17 X1-80 C16 P111
©>RPT_INH T L B J €>LOC_PTT X21515 [ o nro e | ey
265 2610 _
X1-48 B17 K P112%8 X042 42 e
K118 A8| ey sPARE_OUT1 X150 B18 $Q-RX2 X1-81 C17] oM PTT_IN xe18 18 [ o0 v yrs2
psg”" ) sc e ; X2.43 43
X118 A9 ] s 5paRE_OUT2 X1-51 B19 20T x1.2 c1e PZ;.)REM PTT_OUT X217 17 - € Rom_CS
P == h (E»WALSH_BIT2 poo - - —Ee»PET_Dls_DATA_PREs
2-H4 - -
X1-20 A20 X1-52_B20 X1-83 C19 g X244 44
P?g%Fce_ms o o &> SC_RX1 X818 oo € BSL_SEL oUT_DR_IN
i Po0 18
X1-21 A21 — X1-84 C20 X245 45 sL Tx®L @TP41
E>CAS X1-54 B22 €»SC_TX1 e ALL RESISTORS ARE 1/8 WATT UNLESS OTHERWISE INDICATED
xt22 az2] o) x1-85 c21] o X2-19 19 to-comecTion X2-46 46 RESISTOR VALUES IN OHMS UNLESS FOLLOWED BY MULTIPLIER K OR M
«3>CG_MON X1-65 B23 &»RESPMD ———&11 73 1SEL ———&»BSL_DR_OUT_SEL_IN  CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER U, N OR P
e = x P113> b
X1-23 A23 X1-56 B24 X1-86 €22 X2-20 20 X2.47 47
«»LSD_EN == HRESET_IN_GONT «»d14_2 <> BSL_DR_OUT_SEL_IN
X124 A24] 00 X1-87 B25 X1-87 €23 X 298 7
i A RESET_IN_PULSE X2-48 48
©» TONE_DET X158 B26 CPRESET_IN_| €»BSL_RX
B E X2-22 22 X2-49 49
X125 A ] »ROVNG_FROM_AV  X1-59 B27 X188 M| esvoL_sa_HI S=S—»LSD_EN ———<»BSL_SEL_OUT_DR_IN
= T X1-89 €25 o xo.03 23 P14
X1-26 A% ] s RUS_IN X1-60 B28 xi.90 cos] 28 3 &» J25_2 X2:50 50
66 212 T N - X2-24 24 207 _—
X2 AT [ e out X1-61 B29 P??EDQ-SQ-TO-AV ===« SYNTH_LGK_DET
X128 A28 pg7 20 ~ X1-62 B30 X1-e1 ¢27 &HBSL_SEL_OUT_DR_IN X2-25 25
- 1-F6 [E—
€3> RPT_KEY X1-63 B3 ]»—<e>>+5v
i o o piA x1-92 co8] o 51 DR _ouT_sELI UNUSED GATES
x1-29 A2 CoC oAt - Pog U17-B
tne xea 20| oo 10455 o
X1-30 A30 L M Tpgg prz 2 2
X1-94 C30 1
> +5Y -12VDC B>C1 |8
X1-31 A3 | i TP100TP101 3drs P
X1-32 A32 x1-e5 oA 12vDC TAHCT4 vee
L X1-32- C32 us-1
ES = I
= 15 |ox
P5 14
v vee p7  TP32 P Pi20 T JReX
F2 T T F1 T [ ] o9 =
1
+12VDe ]_|:|_] l +8Y U19-4 13 45
2 oo i:lu 4+ et tLex P P2 11 “ 10 u2-4 AHCAsy
47uF 25 25 b
47uF 47uF T T 7406 8 [, COMP P299
st U285 9y xevolls
a2y = 13 12 LM339
F3 T
7406
-2vDe L
i:l 47uF l
= uF Ir

GND +5V

DEVICE | PIN NO PIN NO TYPE
U1 22,23 44 80C32
U2 12 3 LM339
U3 7 14 74AC00
U4 7 14 74AC00
U5 10 20 74HC273
U6 10 20 74HC273
U7 10 20 74HC273
U3 8 16 74HC4538
U9 7 14 74HC14
U10 7 14 74HC14
U11 7 14 74HC14
U12 7 14 74HC14
U13 7 14 74HC14
U14 3 2 MAX705CSA
U15 10 20 74HC245
U16 7 14 74HCO2
u17 7 14 74HC74
U18 10 20 74HC373
U19 7 14 7406

U20 7 14 7408

U21 7 14 7406
U22 7 14 7406

U23 7 14 7406

U24 14 28 TC5527AFL
U25 16 32 28F5128120
U26 14 28 27G512
U27 8 16 74L5155
U28 6,9 7 MAX233A
U29 6,9 7 MAX233A
U30 6,9 7 MAX233A
U31 13 15 MODEM
U32 13 15 MODEM
U33 7 14 74HCO0
U34 7 14 74HCO0
U35 7 14 74HCO0
U36 7 14 74HCO0
U37 7 14 74HCO0
U38 10 20 74HC244
U39 10 20 74HC244
U40 10 20 74HC244

GENERAL PURPOSE TRUNKING CARD
ROA 117 2240

(1911-ROA 117 2240, SH. 1, Rev. A)
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LBI-39151

3F2

WR2

3610

3610

GENERAL PURPOSE TRUNKING CARD

ROA 117 2240

(1911-ROA 117 2240, SH. 2, Rev. A)
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SCHEMATIC DIAGRAM

VCC

1E2
R122
10k

7406

|
11 a1l

LED_BUS (7:0) Uzod U2|2-1
Ve —p : al ' ba TX_GG_DIS
RIS \11p - | apll Ji4.2 7406 e
1.0k sred 1, 13 7406 e P201
e _._ — o U11-1 U10-5
KX X =N~ ] HLMP1385-010 7406 | > 1 14 T10 T 1q
el U204
=2 oooo o Rg7 P M apl0 SYNTH_LD_EN
o000 Bk i1, red L T 74ACT4 7414
C——> 104 1 PI199  jpoo
HLMP1385-010 7406 apd REM_PTT_OUT Ui6-B
. _ . = 6
. R98 uz0-3 6 o COMB_PTT_OUT
10k vi2 Ared g o 7AHCO? "
: S 3 U10-6 c P20 g
> HLMP1385-010 7408 apb SYNTH_CLK 31 L2 g L1EC T |
. a2 =
res U20-0 73 . 10] ol s J68_1
s ; _
10k V13 Ared u21-5 & 79ACTA | b -
B s M 8 2 1 74HC02 vee
s R es J73_2
' HLMP1385-010 7408 ° 425 2
U20-1 : INPUT (8:0) ¢3———————
l R100 P LED_BUS 5 os J73_3 10k 10k 10k 10k 10k 10k B
Y 10k V4. “Hred U21-3 R71 R73 R74 R75 R76 R77 P171
(XY} s0e@ 2 Y 4 3
399 S8 ol ' Le
i iEa HLMP1385-010 7406 ° 22
eae rio1 u20-2 7406 | -
vis %
RTS_TTL "’ed 6 .H U122 P67 SYNTH_LCK_DET
N 7406 [T g T SITE_RX_EN +
J54_1 HLMP1385-010 - o177
Tk o P84
19¢ T4HC14 3.9k v T R61 T U125
P147U21-0 Lt 10k 1[ T .10 .
v €% SYNTH_DATA P1g7 —
T b 1.0% 74FC14
o R102 '-OiéPTT P185 P178 P73
10k R60) - BARTbe R62 u12-6
P159 P160 U195 10k D
viop P81 Ute RES , Vs U103 o 3 213 ; ok sl T Lo .
=1 {1 T 5| 1 s T 13 12 T
sl 1 b4 1 3 [ 74AC14
7AAC02 7 P169 7408 ! ve RE(EFPTT'IN P186 P303 P302
P150 7AHCT4 2 HC14 RUS_OUT "= p¥Zhe RE3 u12-1
T y1e-1 2 e > 1 10k T Lo y
SPARE_QUTT vz e
. o &> s J2° 74ACT4
7406 e &t Z‘f P187 P179 P174
- V28
BAVS9 R64 U112
P151 U220 2113 1 T 10k 3| 1T La .
T ; | 2 SPARE_OUT2 4 —
<
7305 R P188 pigo HC14 pyzs
RPT_INH
- R14 R65 ui1-3
P152 119-3 ©» P153 | o7k J28_2 T 10k T [ T
g Jok
T ] R1G mT . Lok 5 6 .
9 Ls adiy
o TONE_DET
7406 1 & P18g pigr 1O pyog
" V30
WALSH_BITA 2 BAV99 T RE6 T u11-4 T
i 10k
TFaa 2 3 1 — a| | |8 z
WALSH_BIT2
LsAca v = e P190 pigs 74HCT4  pygr
X2 R67 U11-5
oy EA 1 LS 1] T Lo
.
P301 o163 2ot —K
sLOT. A 106 pigs 74HC14
d
Pi164 5011 & 11_73_2SEL ref P194
! L7 .
R57 Pi65 /3 502 N RUS_IN 1R06k8 T u11-6 vee
10k — 13| | 12
] V3 o] 12V 162 —
V16 74ACT4 1 7406 R86
) HLMP1385-010 FAC02 R
RO1 P191
= H 5.9k 1o P195
FLASHING &3
38
U234 P196
DET_DIS_DATA_PRES TXDSW R12 T 3



P240
RES U1 3 T P293 T u32 «»11.058_MHZ
; 33 . -
) ALE { A_BUS (152 e T
11.069_MHZ 21 80C32 :>] —&>A_BUS (15:0) XU25 U24 <> Modem CLK_ 34
XTAL1 PROG P294 « 10 1 =)
106 20 32 o 12 0 PROM 0 RAM ALE 2 14 11
20 Ixral2 PSEN XU26 1 9 32kx8 P [CS] 1 1-a8)72 1 270F
vee : 11 B4k x 8 o« 10 1 26 18 T 3
utg 1 l1 n
35 P30 le>ql] P295 L N . 10 [FLASH] s %) ERoM .8 |, S qiiEn] oLl 2ft8 I Ri | “cas
A L 2 : 1 x 7 [RE] 344 =3
I i e RXDI<— il BN 1 e . s | .8 |, T3 28 Qo -
B = 4 —
|NP(L£(8.0) “ P3ig fi] I HTXO RS 5 . A 8 |y .7 13 — 12 Jia ag P2t o7
2015 RST TXD £ INTO 4 v 5 A 7 g . [ 5 J72.2 P236| = c47
p3neles14 > - A 6 |¢ = 5 |, 26| e 18 JixTaL1] TALZT A |
N INTob< ® P207 3 PR I ey 4 |g G 19 JpaTaN]  [TXDAT]
T2 VO IANET n o 27 e MancT BT M 2 s DATAN L [sATIG] [ROVELKIOZ]
ﬁ1 INTI P8 14 15 A ek e 26 lg (Aaaky vee [e—2118 =|||—5qNT  [RovDATI0)
ToE pP3de 16 17 16 ) 23 lio o 24 g '"Tﬂl [RESIN] [RESOUT]
e G o< ® crgmm 18 TR il e 21y VY 0
s 5 |4 Pa5a 17 &S 2 4 |15 v 23 | RE2 - 12
« 6 | T . 26 | 2 | 10k[] a2 —i3
; s S DT - ———&>NR @ 2 |4 o 26 |7 * 14 7
o | WR :)—]19 T AT @) 3 Uy, “ 217 14 2 & e < ADDRIDATA> | [g y
N 9 |
(= 7 P37 ! 22 o = 15 271 ?0 :
RDP
o 43 24 . P11 24]_1’ 3EN ;g ! w20 o 2(2:1 71 .
‘ 2 | a2 . u3.0 T b = v - SENRL ODEM
. o i S Sl e T v T P P
2 ! P21 G3 A, 1D
o 11 ,
- ‘;g a3 | S 22AD2 Nany Z; : ) COMP AAZVD I lesl2 o
44 4an2 i 11y ) 13 2/
[ 38 o & L 20 @ s U=UPPH+M4 12
pos .m 513 P12 , z <>, les 5
¢ 6/6 64— 30 : Us.2 AV}—12 9—21 5 lex16 4
: 36l 715 —31 5/ <Ry ¥ B <> 17
80Ca2 | 10 8 C55 [otl< |, 216 les17 s
ELASHING] 2.2uF > T le>18 s
l—(e eL?/ I _eL
— <17 <2 . 55757
P18 = 18 le>19 - >
U4-B vtz V4 ve T <> 712 €» J75_1
4 519 .4
& |6 al I |8 20 ——<&» J75_2
5 e b
521y
74HCO0 74HC14 10k
R55 | [TP108 28F5125200 R217
P19 ®
—«»als 7ART00
- 1 Fad u27
———— | -
Nt ICSEN1 13 19 AR NN vee Ud4-1 P
3EN2 0 L4V s W W 4
10 3 R124 6 WRQ
a3 (XX X 1.0k 5 I w0
vee 0 2 - L 18 . 74AC00
1 e
= V2 d )
. 3 17 f R P219
: 4 16 WR2 g 42
. 5 15 . WR3 A15 P 8
10k 17 10Kk[] 10k[] 10k[q 10k[] 10k 10k[110K : 8 14 . P210 Rbo FLASHING €»>—1¢ °
R37 || R30| | R36| | R24| | R23| | R33|| R34| |R35 U9-5 14 e 2 74AC00
> L — 1| 1 10 T 15
¢ 8 12 .
P216
. 9 1 JAE4 OL‘ I—(@)BD_BUS(T:O)
7405155 a3
SN7AAC 245 &
1
vce vee
T veC T
o — N M @O O
N NN N NN Om
10k 1710k 71 0k [ 710k [ 710k [ 110k [ 110k 10k 0t 0o 10k [11.0k [ 710k 1.0k [ 710k [ 710k [ 110k [ 110k gags 10k [110k[ 110k 110k 71 &a 8a
Ok [110k[ 110!
R40 | [R39[ [R38| |Ra3| [R44| [R41[ |R45| [R42 8888 R49 | [R81| [R54| |R52| [R47| [R50| [R48| [R48 ee e raz | [R2d] [R2E] [R3s] A2 el [ 424 oo s e
;‘L' :L. r‘l' o 4 Use-A 4 L40-A ¢ 1 U3s-A
1 EN EN
511 T E J x EN
131/_216 25 vHe 152146 _ ol —the 1531 4 = .
51)414 8 4, AT 6 14 3553 44 6 14
451475 8 T 4524743 8 2 455445 8 2
SE8E 7aHc2sd [ X X 74HC244 o0 74HC244
Fr Y g (39-B I 8l8| N U40-B RIEEE u3s-B
CQEN o | e 19 EN INIENIENIEN 19EN
151 T 119 . 5254, il e —ﬁﬁ S35 4, il 119
651511 s> Vi 652811 = v —, 653 e :
517 5 3 7 s 811 13 7 s
10 15 N 752-2- 19 S37
g = 15 . 10 15 .
17 3 . £28 g 17 3 . o8 g 17 3 :
4HC244 AAC 244 74HC244

GENERAL PURPOSE TRUNKING CARD

ROA 117 2240

(1911-ROA 117 2240, SH. 3, Rev. A)
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LBI-39151

VCC
T VCC
vee TP30
10k 10k 11 100k . d
RESET_IN_PULSE R79 R8O R9 H US(J)'L R118 623 4 YA
1-G5 @ 1 10k b <e | Sz 2 5
P242 cX TP103 P256 P255 2_lip
v22 . 11.059_MHZ
BAVO9 T RCX P304 vee U13-2 T U13-3 T K 3 et e
2 |8l gt 5 =116 vee T s[ T |4 5[ 1 Fe e L1 drs 3
P243 | 4 7 KH Uai 7AACT4
3 dm oas - 74HCT4 74HCT4 5
AT
5 P244 T_ | 7ancass ., U3D T Ug-4 Tszs 4.7k L —«»VoL_sa_HI & Modem " BUF_CLK
BAVDY T & 1 | I |18 14, 200ms 0 = - ) _l—ZC[CS] 1 > oos7 U131
2Pk P251 — 26 H[EN] k| 2HE P104 * TX_CLK_TO_SIC
COMP RDO 27 1[0
74HC00 74HC T4 U UREFL V1 7 1 [RE] 344 s
RESET, JN_CONT R13 p247 COMP | oS e 28GRI 7AFC14
47K T i arrz 12
" '\ ¢s 1t FLASH_VPP — 1 4 Iy Xc1.25vp2— 1 o P [ALE] TP101 9259 gP200 Pase
sS4 2.2uF 3E8 1 ) MCLK 16 17
R17 -6 fwp1 wpmwoorp-E— [XTAL1] DAL .
12k RS W pos4  TPI02 18 {[DATAIN] [TXDAT] @PRE_TXDAT
- AX705CSA 100k vee INTO 20 |1saT/G1] [RGVCLKIQ2]122 ; AET4 7AHC00
| Us3A pAS L2440t [REVDAT/QOEE—T RS [TP37
L R16 3 VRS 25 |[RESIN] [RESOUT]?’—(e)“u _TTP38
€ RS 22K 4 . i
100k P50 L o
P248 U2-1 pP252 E—
T g [ comp R
7
7l xerelt V6
LM333 ! 4’3
100k s
P249' RE =28 y 2 10
11 .
? 4|, comp 7
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SCHEMATIC DIAGRAM LBI-39151

12y
Va5
4 &>FLASH_VPP +12v
Ry
pP287
V21
, BAVSS 'Y
| BRI
100k 100K R129 L
R126 R125 10k pagg R105
510
T P288
P27 P328
Vee R104 .
p292 H 3.9k
' vas RIS Te4o
X3-1 R127 BAVE9 SYNC
g i | i3
' P201 &
X323 5 T
D, . .0 P290
X332 \ U23-1 uzfo Rig7
sLoT
Kean 4 © 3l ot [ 1] b2 |
= 2 7406 7406 P289 Va3 ¥
X3-5~ 5
) 1
R «
X356~ 6
uzs |
R5232
B 13 +[ v]+ 8 pP283 _ | _ J_
[RS232] P324 P286 14 |"|ct | cee 1
13 |, Ve 8 pP262 _ 10 = 5
P305 P261 14 |*lct . T
P284
12 V-[_17 15 1, £
15 |, 16 | _[¢2
*le2 11 > RTS
P307 P308 16 | P263 P26 P264 P306 p325 - o
* 11 . P Va6 RISTTL O r oy
5 C R110 o RE! 2% i 18 RIT1 TR SCHK B
TTLDATA <6 2 > 5 L 100, X _DATA CLK 34 <€ ; . m— &
FLASH_TX <& L 18 o8 . 74HC14 o 20— e 18 I_:_<P323 BUS > RX_DATA
FLASH_RX ¢ 2:; [ 4 DATAI, Y CRET 100 e
CTST]L & b<l® L — <wwers I
- EVERTN RT14 z TP107
100
BSL_TX
u29 vee S vec
[R5232] P311 .
P266 P265 —12 Hloy V4 8 vid
[ I ] 14 [ 10 Tk “
12 |, - 17 R1B|:| P313 P272 R21 p321
5 |, pEee 10k Us.a
16 | |2 aaEe 116 2 < = I ”J_ p282 T R
P3.17 ol | o00 2 % L 5 & €
Fate 2 s 7AACT4
>
1 18
1-F5
28 ' :9 RI®  scmxe
— %N
VEE MAXZ33A P269 A BSL_RX
Ug-1 U33-D _ SITE_RX_EN
2 T 13—
R84 13 i
10k poss L P270
| 3TA @ [3HCT4 74HC00 usse | o .
1_73 1<SeEL o] & ba | T ed® 7 €HTXD N
TR P30g P310 74HC14
5&3 74HC00 U378 T 74HCO0 | “B\ﬂf% .
, 037D g U36-B e
= .
" 2<S£L 74HC00 FLASH_TX <63 ] 5 il 1 Lz N
215 5-F2
rancon 74HCO00 7AACT4

—<» EJI;QASHING

GENERAL PURPOSE TRUNKING CARD
ROA 117 2240

(1911-ROA 117 2240, SH. 5, Rev. A)

43



This page intentionally left blank

Ericsson Inc.

Private Radio Systems

Mountain View Road

Lynchburg, Virginia 24502

1-800-528-7711 (Outside USA, 804-528-7711) Printed in U.S.A.



