ERICSSON Z LBI-38896

EDACS
SITE DOWNLINK & CEC/IMC UPLINK
GETC CONFIGURAT ION MANUAL

TABLE OF CONTENTS

INTRODUCTION . . . . e e e e e e e e e e e s s e
Fault Tolerance

SOFTWARE REQUIREMENTS
Link Software
Turbo Software . . . . . . . e
Personality Programming

INSTALLAT ION & CHECKOUT

OPERATION . . . . o e
Channel ASSignments . . . . . . . . . . e e
Switch Channel Status Message
\oltage Regulator
Rockwell Modem
Turbo Board . . . . . . . e
Downlink And Uplink . . . . . . . . o
Phone Port Data Format
Serial Port Data Format

FIGURES
Figure 1 - Downlink and thiMC’s Uplink for a Single Site Trunke8lystem
Figure 2 - Turbo Board Programming
Figure 3 - Personality Programming . . . . . . . . . . . . e e
Figure 4 - Switch Settings for Personality Programming Mode
Figure 5 - Sample Link Personality . . . . . . . . . . . . .
Figure 6 - GETC Phone Modem Level Adjustments

TABLES
Table 1 - Software Combinations . . . . . . . . . . . ..
Table 2 - Additional Reference Material . . . . . . . . . . . .
Table 3 - Downlink & Uplink (19D904266) Jumper Position . . . . . . . . . . . . ... .
Table 4 - Downlink and Uplink GETC Default Dip Switch Settings . . . . . . . . . . .. ... ... ...,
Table 5 - Downlink and Uplink (19D901868) Front Panel Indication

DRAWINGS
Wide Band Downlink & Uplink GETC Jumpers
Narrow Band Downlink GETC Jumpers
Downlink Shelf Configuration
Uplink Shelf Configuration . . . . . . . . . . . . e
Downlink And Uplink Cables And Harness

Buw®WouN

SARNEN

10
11
11

ERICSSON Z

Ericsson GE Mobile Communications Inc.
Mountain View Road<Lynchburg, Virginia 24502

Printed in U.S.A.



LBI-38896 LBI-38896

SCOPE FAULT TOLERANCE 5 —_
-~ ~
The Downlink and Uphk work together to vide a digi- Both the Downlink and Uplink are part of a fault tolerant y - ~N
tal communication path between an Enhanced Digital Acce$¥Sign philosophy that permits a system to continue operating : Trunked System \
Communication System (EDACS) and the Console Elec- if there is a major component failure. Figure 1 shows two fault / See LBL389SS for Sltéﬂ%“;ﬁ‘;lrler AndioPath — — — —> \
tronics Controller (CEC) or the Integrated Multisite and Conlolerant elements. The Downlinks and Uplinks form a redun- [ Site Controller Details x Digital Data Path——————>
sole Controller (IMC). This manual explains the Downlinkdant data path between the System and the IMC. Furthermore,
and Uplink operation and configuration of the Ericsson Gihe Downlink supports both a Main Serial Link and a Failsoft ¥
Trunking Card (GETC). Backup Serial Link (MSL and BSL). The Failsoft mode al- > Main <

) 4

lows the system to continue trunked operation, with a reduced
This LBI's scope includes the GETC 1e configuration that€ature set, in the case of a Site Controller failure. The Down-
uses the latest Link software. However, most of the informdlink and Uplink are powerful enough to continue normal op-
tion in this LBI also pertains to GETC configurations with ear-erations without the Site Controller.

I
I
| Serial Link |«
I
I
lier software. | ¥ y ¢ ¢ 4 ¥ y
I
I
I
I

. Failsoft
Backup Serial LinH

_——— — —— — — — —

SOI_—I'VVARE REQUIREMENTS J100 J102 J100 J102 Jl(zETC;IOO Jl(:}ZETC ;2100 J1((;2ETC ;1000
INTRODUCTION _
The Downlink and Uplink GETC's both employ the same Main Standby Repeater 1 Repealer £2 Repeater £20
. . . . Downlink Downlink Audio Audio Audio
The Downlink and Uplink are unique applications of alink software. The Downlink, because of its requirement for a
GETC shelf that function as modems to provide a serial contr6ETC 1e platform, has additional software and personality re- \ Rx TB10 Tx i | Rx TB10 Tx = Rx x R xR /
link between an Enhanced Digital Access Communication Sy§iuirements. Please refer to Table 1 for the recommended soft- \ 2119 1211 109 01 17 18 10 11 17 18 10n 1718
tem and the CEC/IMC. The link operates at 9600 baud full dyvare combinations that involve the Downlink and the < 11 Y Tt T+t K /
plex over any four wire circuit such as standard data gradéownlink’s corresponding Station GETCs. Note: Please refer ~ NN 1] 1] N //
(type 3002) phone lines. The serial data link carries informd® the Link Software Releadéotes SRN1061 for Link soft- 14+ —-—+t++H-—4+—+FH—-———— =T
tion representing, but not limited to, radio identification, poll-Ware versions later than 344A4895G1. _ _
ing messages, keying messages, and channel assignments. o Phone Lines 11 11 | | | | PhoneLines
Table 1 - Software Combinations Other Data I L1 11 other Data
The Uplink requires a standard GETC and Brwvnlink Grade Circuits Grade Circuits
requires a GETC le. It is important to note that the GETC _ _ AT 1710 11T i e e I\I\
consists of a main Printed Wiring Board (PWB), a Rockwel Downlink and Uplink Ve N N L1 N
modem card, metal shelving and cable harnessing, while the Recommended Software Combinations / Y ¥ 2 L] ] Il | R \
GETC 1e consists of the standard GETC with a Turbo Module™ . / 910 11 12 910 11 12 L] ] L] R \
installed. The current PWB hardware is the 'Lightning’ GETQ Videband Applications / Tx TB10 Rx Tsx TBI0 Rx vy 11 vv 11 T e \
(19D904266G1) \_/vhose primary |mprovem_ent 1S I|ghtn|ng_ Prot  «pownlink GETC, Use Software  *Turbo Board is Required, Use | Main Standby
tection on all I/O interface lines. The previous PWB version is  344A4895G1 or Later. Software 344A4414G2. Uplink Uplink Audio Interface Panel |
referred to as the 'Classic’ GETC (19D902104G1). | 7 |
Downlink GETC, Use Software Turbo Board is Optional, Use
i . . 19A149256G18 or Later. Software 344A4414G1. I J100 J100 |
The Site’'s Downlink exchanges a variety of system mes-
sages with the CEC/IMC. The Site Controller includes a mul- yplink GETC, Use the same Turbo Board is Unused. | I
titasking computer with Ericsson GE application software| software specified for the | N | I
The Site Controller provides moment to moment trunking feg- corresponding Downlink GETC. | ©ai MM oty M — — I
. . . . _ ain andby runke runke
tures such as channel assignments, call validation, unit €n-\ . vo04 Applications I Controller Controller audio Board |71 Audio Board
able/disable, dynamic regrouping, and queuing managemept. Board Board I
The IMC is a multi-point switch with a distributed computer| *Downlink GETC, Use Software  *Turbo Board is Required, Use | ] Part of CEC/IMC Channel 14 |— Channel 1720 |
architecture. It is the hub for multi-site aty, and as such, 344A4895G1. Software 344A4414G2. | Data Bus For Mulliplexed Audio Bus I
i inti icati i i i - Site Interf:
requwctles intimate communication via GETC links with all con Downlink GETC, Use Software  Turbo Board is Optional, Use I Other TMC ite Interface other TG ]
nected sites. 19A705595G8 or Later. Software 344A4414G1. \ / Digital See 1B 38662 for IMC Details Audio \
. . . ) Components /
The CEC uses the same basic architecture as the IMC |toUplink GETC, Use the same Turbo Board is Unused. Components
route audio between one or more consoles andkCS. software Sg,ec'f';d IOII'IIII<eGETC System Manager| Console
The following text realizes the CEC and IMC are similar) °sPoneing bownin ; Computer | ]
Therefore, the term "IMC" will indicate either the CEC or * = Recommended Configuration —_—_———_——_-_- - - —_—_—_—_——_—_—— —— —— — — = -
IMC. Historically speaking, some literature refers to this same

IMC architecture as the MSC or MultiSite Coordinator. ) ) ] ] ]
Figure 1 - Downlink and the IMC’s Uplink for a Single Site Trunked System

Copyright © February 1994 riesson GE Mobile Bmmunications Inc.
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port to serially transfer the data to the Turbo Boarduph
J103 andl104 at the rear of the GETC Shelf.

Link software, 344A4895, contains Downlink and
Uplink functions that replace widebari®A149256 soft- 1ETOOL.EXE
ware and narrowband 344A4455 software. Improvements in

the Link software include enhancedrfpemance and reli- 1ETOOL.EXE is a utility program shipped with Turbo
ability. The Link ®ftware is contained in the GETC's U2 software beginning with G2 of 344A4414. The primary
EPROM and is compatible with all versions of GETC hardfunction of 1ETOOL.EXE is to read the software version
ware to date. In addition, the Link software is compatibleyymber from a Turbo Board. Future versions will add addi-
with 344A3567/344A3568 or later IMC software, Site Con-tional functions. Refer to the latest version of SRN1010 for
troller software 344A3265G2 or later, and Turbo Board softmogre information.

ware 344A4414G2 or later.

LINK SOFTWARE

To read a Turbo Board’s software version number, con-

Verify the proper installation of the Lingoftware by  nect a PC programming cable TQ-3360 from either COM

reading the GETC's coded LED display. Each GETC shelport on your PC to either J103 or J104 on the rear of the
has a row of seven front-panel mounted LED's. When onGeTC. Follow the orscreen instructions to select a comm

L2 indicates the correct installation of software and Oper%ort and the program reads and disp|ays a String of informa-
tional readiness of the either the Downlink or Uplink. Thetion which is stored in all Turbo Board code. The string in-

remaining LED'’s indicate the status of the IMC/Site inter'dudes software version number and media kit number.
face. Refer to Table 5 f@pecific information on the LED
INDICATORS. LOAD1E.EXE

The Link software requires proper Dg§witch settings ) .
for S1, S2, and S3. Refer to Figure 6, for the switch loca- The PC uses LOADIE.EXE as a file fransfer utility to
tions and Table 4. for the switch et "Use the TQ-3357 serially move data from the 1IETOP.HEX AND 1EBOT.HEX
Programming Kit and the PersonalRyogramming section lelesb 0?3 the d’344A4414 d_||_shke'$le thtgz éogéxm; theC
of this LBI for proper configuration. Refer to the Link Soft- urbe Boards memory. 1he Iiie ; provides Ly-

ware Release Notes SRN1061 for the latest information, ~ ¢lic@l Redundancy Check (CRC) information for use in error
checking during the file transfer or "programming” process.

TURBO SOFTWARE LOADIE Features

Program the Turbo Board by using the software diskette
344A4414 with an IBM compatible personal computer (PC),

The latest 344A4414 version of LOAD1E.EX¥Eovides
LOAD1E.EXE allows the

gramming. This feature allows the RGer to configure the GETC 1le (with Turbo Module) applications, Personality data

PC for using LOAD1E.EXE and other serial devices such asia stored in battery backed RAM located on the Turbo Board.

mouse or modem. Refer to the Turbo Board'sBl-38822 for Pesonality Pro-
gramming for the GETC le.

NOTE

These LOADIE features begin with G2 siftware
344A4414.

Figure 3 shows that Personality Programming is similar to
Turbo Board Programming. Use the software kit TQ-3357
(344A3466G4) with an IBM compatible personal computer
(PC), and an interconnecting cable, TQ-3360. The PC reads
Personality information from a file on the PC. The PC serially
transfers the Personality information to the GETC through

LOADI1E.EXE provides enhanced error message outputd100 at the rear of the GETC Shelf.

The error messages allow the user to quickly diagnose prob-
lems and take corrective action.

Figure 3 also shows the T&B860 cable connected between
the PC and J100. Use a male DB-25 to female DB-9 adapter to
Turbo Programming leaves théEGC'’s currentPersonal-  the PC if required. Harness 19C336863G1 provides the con-
ity Programming intact. The GETC retains its Personalitynection from J100 of the GETC Shelf to J8 of the GETC.
Data after Turbo Programming. When Personality Data is
present, LOADIE clears and performs CRC functions only Follow the instructions in the Programming Guide
over the code portion of @mory. LOAD1E stores CRC data TQ-3357 to install the programming software into the per-
in the DS-2250's memory for future data corruption checks. sonal computer. Connect the TQ-3360 programming cable
between the GETC Shelf J100 and the PC's COM 1 connec-

PERSONALITY PROGRAMMING tor. Use a DB-25 to DB-9 adapter if required.

Personality refers to the information stored in the GETC's Prepare the target GETC by setting dip switches S1, S2,

. o . - and S3 as shown in Figure 4. Reset the GETC by either apply-
memory that contains customer specific system conﬂgurathﬁg power or using S4, the GETC's push button resstch

data and application parameters. The GETC's Personality "ocated just below the digwitches. The reset, in combination

cludes system configuration information such as channel frev, o " i citch settings, places the GETC into thed?e
guencies, call parameters, operating modes, and identificatigr .
information ality Programming mode.

The Personality Programming process stores data in a non-
volatile region of memory. The GETC'smaolatile memory

and an interconnecting cable, TQ-3360. The PC reads daqghaFced Cfo'\t/lh ng, sgg&rt{) r during Turbo P consists of an EEPROM installed in the XU35 socket. For
from files on the 344A4414 diskette and uses the PC’s seridP€" 0 SPecily the FL's ortfor use during furbo Fro-
. Cable . _Cable
TQ-3360 - TQ-3360
' Q J103 J104 ' Jgu
-
B r— . | ERR
% - Harness "~ \\\ | /// N :\“'—\;\gﬂfnﬁf‘lgcﬂéi?l N
 — S 19C337712G1 \ / ) |
J o [ M
Software Disk : ; PN a1 | s R 0 | Software Disk / : e :
344A4414 / ( , ! ware 1 ! J8 .
LOADIE K | ‘ \ \ | 344A3466 GTC ' | |- j[ :
5 ‘ | To : T = : J To : o O ®r :
—t——— COM Port u U I —— " COM1 I T u L . |
L - ST E—— : > | i *%ﬁ ! E = I
o ; =7 e I l | 7 ‘ = o] : | 2 ( I
- vd /,/———*’) | 4 l T ,/ — ) ‘I‘;I‘;]\]IIIIIIII\II\IIIH i IIIHHI!II:WHHHI T | l
o ——————1—) \ ] - ) \ s 'l
Contains The LOADIE = = = = \ A jy——————L1— \ i i) i -
{ mEm | / ‘ N nO3nans /
File Transfer Utility AN SR W \ NN ) 1)) S Y
and Turbo Board's \\Tlil‘bo Board Lightning GE’T/C/ AN Lightning GETC s
Executable Code GETC Shelf 19D901868G3 GETC Shelf 19D901868G3

Figure 2 - Turbo Board Programming

Figure 3 - Personality Programming
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washer hardware and the harness connectors from the GETC. Personality: C\GE\GTC\RADIO\LINK_PER.GTC
. o . Loosen or remove the Rockwell modem hardware enough to Radio Text:
o B S e allow removal of the GETC. Note the modem uses insulating  This is a sample Link Personality for a five channel site with Main and Standby links.
D H H H D H H H H H D H H D H H H H H D H H H D washers on both sides of the printed circuit board. Note the
e L L Downlink’s configuration adds the Turbo Board as shown in
— — ’ the DRAWINGS section of this LBI. Channel Allocations 1-10 11-20 21-30 31-32
[cccccced feccccecaf [ccoccocd] Channel Number 1234567890 1234567890 1234567890 12
Legend: C=Closed 0=Open When replacing or upgrading software, ensure the correct Control Channel e N N N
EPROM is in the GETC socket XU2. In addition, ensure the ~ ©'€a" Voice _ YZILL*** N N i
Downlink’s Turbo Board'’s software is correct acdogito the \éo'fe Guard (or Aegis)
ata Kkkkkkkkkkk *kkkkkkkkk *kkkkkkkkk *%
Figure 4 - Switch Settings for Personality Programming Model URBO SOFTWARE and PERSONAUTYPRQGRAM' Pager —— N—— F— -
MING sections of this LBI. Verify th®ownlink’s dip switch Interconnect ey e N N -
settings are correct and jumper positions are correct. The de- Downlink (To CSI/CML Svitch) N N N -
Execute the GTC command at the PC and follow the ofault dip switch settings may be used for the Downlink, how- Multisite Downlink (To IMC) R R ey e -
screen instructions for Personality Programming. The controgver, since the Site Controller ports 25 and 26 are typically External CIU R N R .
ling PC software offers menu selections and function keys faeserved for the Downlinks, it is recommended that the
comprehensive GETC Personality management including: DLGETC device addresses be set to 25 and 26 and that the . . paa
. _ ersonality identify devices 25 and 26 as being Downlinks. In .
+ Creating a new Personality . y fy g SystemType: WIDE BAND
this way, there will be a one to one cgpendence between Chi Freq (MHz2) Chi# Freq (MHz2) Chi# Freq (MHz2)
« Reading a GETC's current Personality the Site Controller port, the System Manager port ID and the 8579625 2 858.9625 3 859.9625
* Retrieving a Personality from disk storage GETC device address. 4 800.4625 > 860.9625 6 0-0000
9 y 9 7 0.0000 8 0.0000 9 0.0000
+ Saving a Personality to the disk NOTE 0 0.0000 1 0.0000 12 0.0000
" _ ) ) _ 13 0.0000 14 0.0000 15 0.0000
+ Editing an existing Personality Ensure the GETC jumpers are properly configured pnd 16 0.0000 17 0.0000 18 0.0000
. . , the dip switch settings are correct. Refer to SWTICH 19 0.0000 20 0.0000 21 0.0000
Transferring a Personality to the GETC's memory SETTINGS and JUMPER CONFIGURATION tablek. 2 0.0000 o 00000 o 00000
Please refer to SRIQ61 for the latest information. 25 0.0000 26 0.0000 27 0.0000
INSTALLAT ION & CHECKOUT 28 00000 2 0000 2 0000
. o . Site Data
Both Downlink GETCs are located within the Site Control- . Site Name: SITE 7 SITE ID .7
ler cabinet along with a transmission Power Monitor, the Site Install the replacement GETC by reversing the removal — = *° " Morse I RN
Controller Computer, Alarm Panel, Test Panel, Power Supp&rocedure. Take care to replace all hardware and harness con- ' ‘
1 ectors. Carefully check the shelf’s interior for loose washers
and Continuou®ower Source. Power cable 19D903880P15( 3 forion o ¥ e ol o . Channel Assignment . Descending Individual Call Hang 5
connects the operating voltage to the GETC shelf at TB10-®&" o Orr]e'g(;l 0 J?Chs- niure” e :jnsu aling washers are present _ \ ing Assignment Ves Group Call Hang 5
and TB10-7. Cable 19D903880P400 connects tHedfage- O both sides of the Rockwell Modem PWB. Site Ch/Frq Notification . No Special Call Hang -
rial bus to the GETC shelf at J102. Some of the above equip- . . . . Individual Call Update : One Slot Voice Guard Hang .5
ment, including the Standiownlink, are options. Please see When reftummg the Downlink or U.pllnk to service, ensure Logical IDs above 8192 : Yes Emergency Call Hang 5
LBI-38985. the phone line levels are correctly adjusted. Refer to Figure 6 ¢ No System All Call Hang 5
to locate R1 and adjust it .tO 400 mVpp while using an oscillo- Multisite System : Yes Transmission Trunked Timer : 60
The Uplink GETCs are part of the IMC, but are mounted ifscope to |00l.( _at U18A pin 1. Check for the pr.esence of de- Simulcast System : No Message Trunked Timer : 60
a separate cabinet that contains up to nine Uplinks in Main ar'iEPdP'ated digital data at TP107. Most ordinary average ., System : No Morse Interval Timer .15
Standby pairs. A dedicated power supply andftwed power ~ '€ading RMS volt meters (as opposed to a True RMS volt me-  cyis (or gessica)  Yes Test Call Timer 10
distribution panels provide the operating voltage for the Uplinker or @ C weighted line test set) will indicate a reading of ap- Max Interconnect Calls D2

GETCs. The power supply’s location is at the cabinet's bottonProximately 85 mvVRMS atl18A pin 1.
Phone lines enter the cabinet’s top and reach Eatink's

shelf through a connector panel 19B235360P1, and harnessesAdjust the GETC's R2 for the maximum output level al-
19D902759 and 19B801676. lowed by the phone line, microwave link, or equivalent com-

munication line. For telephone lines, adjust R2 for .77 VRMS
Replacement or installation of Bownlink or Uplink  ©or O dBm across J6-8 and J6-9. For microwanksl|i adjust

GETC involves the partial removal of the GETC shelf from itsR2 for -10 dBm across J6-8 and J6-9.
cabinet. Observe basic safety precautions to prevent injury or

equipment damage. Remove the front panel hardware and

slide the GETC Shelforward to the service position that al-

lows access to the shelf's int@. Renove the screw and

Figure 5 - Sample Link Personality
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ments in the Link configurations.

@ R141 and R31 are unused adjust-

R141

R31

LED Indicators

Figure 6 - GETC Phone Modem Level Adjustments

Refer to the GETC Maintenance Manual LE8894 for de-

tailed board level GETC test procedures or to the Turbo

Board’s Maintenance Manual LBI-882 for additional infor-
mation.

OPERATION

The Downlink and Uplink work together psovide a serial

communication path between the IMC and the Site Controller.
The connection between the two Link GETCs operates syn-
chronously at 9600 baud using the Rockwell Modem and 600

» The user presses a mobile or pbld&s Push to Talk
(PTT) switch and uses the Control Channel to transmit a
channel request for Taf&roup X.

» The Site Controller receives the channel request from
the Control Channel GETC and validates the Unit ID
and Group ID.

 The Site Controller sends a ssage through the
Downlink to theIMC’s Uplink and the IMC. The Site
Controller also sends a essage to the originating
mobile or portable radio via the Control Channel. The
message from the Site Controller to the originating radio

ohm data-grade (type 3002) phone lines or equivalent. The  contains information concerning the assigned Working
transferred data represents channel assignments, ID informa- Channel.
tion, polling messages, and keying messages. The GETC

stores the messages in a FIFO queue and processes them for

transmission.

Figure 1 shows a full featured trunked systesing the

Downlink’s J100 Main Serial Link (MSL). During the Failsoft
trunking mode, the Backup Serial Link (BSL) connects the
Both the
MSL and BSL operate asychronously at 19.2 Kbaud. Message
bytes are made up of 8 data bits, 1 stop bit, and no parity bit.

Downlink’'s J102 to the Site’s Repeater GETC's.

The Uplink extends the serial path to the IM@tigh the
MASTR 1/l Interface Module or MIM. The MIM serial con-
nection to J100 of the Uplink is also an asyncous 19.2K

If the Talk Group is associated with multiple systems,
the IMC sends a message through the IMC’s Uplinks to
the Downlink of all other affected systems.

* The other systems udeeir Site Controller to verify the
Unit ID and Group ID and send a channel assignment
message through their Downlink back to the IMC.

» The IMC routes audio from the originating system to the
other véid systems via theoeresponding audio path for
each system’s Working Channel.

» The IMC also routes audio to the corresponding
consoles that are programmed to receive that Talk
Group.

baud data stream. Message bytes are made up of 8 data bits, 1

stop bit, and no parity bit. The MIM is a meprocessor based

Controller Board controlling up to five Audio Boards for a 20
channel system. An optional configuration includes a Standby
Downlink matched with a corresponding Standby Uplink and

Controller Board for redundant operation.

The Downlink and Uplink use an EGifoprietary protocol
to form message based digital data in support of varfank-t

ing functions. The digital data messages represent channel re-

» The radio’suser releases the PTT switch that results in
the radio transmitting a drop message over the assigned
Working Channel.

The Site Controller sends a drop message to the IMC.

» If multiple sites are involved, the IMC sends a drop

message to the secondary systems on the MultiSite
Network and to any corresponding consoles program-

med to process the affected Talk Group.

quests from the IMC, channel assignments from the Site

Controller, patch and Simulselect information, Failsoft indica-

tions, and user radio login during roaming.

CHANNEL ASSIGNMENTS

The Site Controller assigns a channel when a mobile Q,

portable radio operator initiates a call bggsing the radio’s

PTT switch. During the channatcess time, a working chan-

In general, the same process applies for Clear Voice calls,
Digital Group calls, I-calls, centralized telephone interconnect
calls, and Data calls. Note that the IMC routes status and mes-
sage information through the Uplink and Downlink to the Con-
trol Channel GETC. The connections from each Working
Channel GETC to the IMC provide an audio path rather than a
tatus and message link.

nel request is then transmitted to the Site Controller using theWITCH CHANNEL STATUS MESSAGE

control channel.

The Site Controller continuously sends messages to the

When a Site Controller is present, the key steps within alMC in order to verify the data link's integrity. Each Site Con-
EDACS network during an unconfirmed channel assignmeritoller sends its Site ID to the IMC via the Main Link pair. If

process are:

the IMC fails to receive the Site ID while using the Main Link
pair, then the IMC looks for the Site ID message using the
Standby Linkpair. Likewise, should the Site Controller fail to
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receive the proper response from the IMC, the@ig Down-
link and Uplink pair comes online.

The Regulator Assembly receives its inpatver from the
GETC logic board at J27-4 and draws a maximum of 1.5
Amps. The Regulator Assembypplies a maximum of 700

The Site Controller sends its site ID to the IMC every twamA to the GETC logic board at J27-6 and 700 mA to the Rock-
seconds. Should the IMC miss two consecutive Site Controllevell Modem at J27-1. The voltage regulation is *5% of the
ID messages, and waiting for about five seconds, the IMC wililominal voltage rating.
follow programmed instructions and look for seages from

the Standby Uplink and Downlink path to the Site controller. ROCKWELL MODEM

The system operates in the Trunkedsedi mode should Each GETC controls its corresponding modem and pro-

th_e Site Controller fa_il or if the system is configured without %ides a high speed synchronous serial interface between the
Site Controller. In this case the Control Channel GETC genefj,c and a trunked system. The Link GETCs use the Rock-

ates the channel assignment and communichtesigh the 0| Modem to send and receive serial digital data representin
Backup Serial LinKBSL) and the Downlink to théC. The - Ve senal cig presenting

Downlink GETC generates the Site ID message in the Failso
mode (no Patch or Simulselect messages) and sends the
message through the Uplink to the IMC.

s) using data grade four-wire telephone lines.

Along with trensformer isolation, the modem provides
Pl f he | ion Di . ¢ hautomatic adaptive signal equalization and conditioning. This
ease refer to the Interconnection Diagrams section of t é?gnal conditioning allows normal operation using input signal

LBI for detailed information on the connections within the . -
. . . levels from -40 dBm to O dBm under ideal conditions. Even
Downlink and Uplink GETC Shelf. Table 2 shows add't'onalthough the Rockwell Modem does have a 40 dBm dynamic

reference material for the GETC, Turbo Board, IMC, Site Con: : : .
' ' ' the m 26 dBm nal to N N
troller, MASTR Il Station, and associated software. range, the modem does require a 26 d Signal to Noise (S/N)

ratio. The typical aise floor is approximately -36 to -40 dBm,
therefore, the modem’s practical dynamic range is approxi-

Table 2 - Additional Reference Material mately 0 to -36 dBm.

The Rockwell Modem demodulates the input signal and
then transfers the resulting data to the GETC. The physical
connections for the interface areJ&C-22, J11-1, J11-2, and

Additional
Reference Information

Document Number
and Title

GETC LBI-38894, Overall GETC U19-19.
Maintenance Manual. In general, the Rockwell Modem performs digital to tone
Link Software SRN1061, Link SRN. signal conversion, synchronous timing, training fuoedi and

synchronous clock recovery on received data. The GETC's
UART U19 and RockwellModem shall be collectively re-
ferred to as the "Phone Modem".

Turbo Board LBI-38822, Maintenance
Manual. SRN1010, Turbo

Board SRN.

The modem senses a received signal by initiating a training
state upon detecting an increase in the input signal level. The
modem begins processing data at the end of the training state if
the input signal is still above the nominal -40 dBm receiving
threshold value. Otherwise, the modem returns to an idle
mode if its below the threshold value.

IMC LBI-38662, Maintenance

Manual.

Site Controller LBI-38985, Maintenance

Manual.

GETC control signals determine the duration of the mo-
dem'’s training state at the time of power up. Resetting the
GETC or cycling the GETC Shelf's operating power initializes
the Rockwell modem for proper operation. Reset the GETC
by either using GETC S4 (Figure 6) or cycling the GETC's op-

The RegulatoAssembly generates the regulated +5 VDCeratingpower. Proper modem initializah and operation is
to the GETC logic board, Rockwell Modem, anatdo Board. indicated by the GETC illuminating LED indicator L2 on
The assembly maintains voltage regulation using two 5 Vokither the Downlink or Uplink front panel.
regulators, two series heat dissipating resistors, two terminal
blocks, and a pig tail cable all mounted on a heat sink within
the GETC Shelf.

SRN = Software Release Notes

VOLTAGE REGULATOR

fﬁ;tem messages. Data transfer rates are 9600 bits per secondtional software and system personality to fhewnlink
G

Since these two protocols are different, Bwvnlink and
Uplink converts from one format to the other. The data for-

The Turbo Board provides the Downlink GETC with ad-mats will be discussed in the next section. In addition, the
ditional memory and processing Cap'ﬂp'ﬂhrough two 8051 Link GETCs perform data error detection and Correction,
based processors and support circuitry. The Turbo Boaggneral control of timer and 10 functions (DIP switch,

also stores the Site Personality winenning Link software LED's, UART's, etc.), receive and transmit buffer manage-
and provides real-time debugpability. ment, message scheduling, and Turbo interfacing.

TURBO BOARD

The two Turbo Board processors communicate with eacPHONE PORT DATA FORMAT
other through a parallel bus. Communication with the main
GETC processor is through special memory locations in the pata is exchanged between thewnlink and Uplink
8K dual port RAM. In addition, each turbo processor has agynchronously at 9600 baud through the phone port. Data is
RS232 serial port used for downloading bothib opera-  difficult to analyze at this poinsince it is in tone form.
However, data in digital form is accessible at fesints
within the GETC shelf. The phone port transmits a continu-
ous bit stream within which is embedded the various system
The Turbo Board uses mostly surface mounted comp@nessages. The start of each message is identified with a
nents and mounts on stand-offs above the GETC. Electricg712' sync byte which provides word synchronization.
connections are made through a 28dwector ribbon cable
on the Turbo Board to the XU3 socket on the GETC. ADrotoco| Ana|yzer Setup hex 8, sync, 9600 norm, MSB
small mechanical shield above the Turbo Board protects
against inadvertent damage when sliding the GETC drawgigrmat:
in and out of the cabinet.

ETC.

AA AA ... AA57 12HH B1 B2 ... Bn CS AA AA ... AA
AA =idle bytes
5712= sync byte
HH= header byte
Bn=1to 12 message bytes
CS=inverted XOR check sum

DOWNLINK AND UPLINK

The Downlink and Uplink GETCs are essentially mo-
dems connecting the IMC and Site ControEACS sys-
tem components. Each Link GETC has two full duplex
ports, a serial port operating asynchronously at 19.2K baud
and a phone port operatirggnchronously at 9600 baud. Location:
The serial port of th®ownlink is connected to either the
Site Controller (through the MSL) when in the fully trunked
mode or all the remaining site GETCs collectively bussed
together (through the BSL) when in theurtked failsoft
mode. The serial port of the Uplink is connected to the IMGERIAL PORT DATA F ORMAT
(MIM Controller Board). In general, the system operates as

J9-2, 3 TxClk, TxD
J9-4,6 RxD, Gnd
TB10-9,10 Tx (tone)
TB10-11,12 Rx (tone)

internally at

externally at

illustrated: Data is exchanged between the Link GETC and Site
Controller or IMC asynchronously at 19.2K baud through
T Data - the serial port. The serial port transmits out this port in
_ X Phone | Stream Phone’ Rx bursts. The beginning of each message is identified with an
Downlink] Port m Port Uplink 'AA’ start byte.
RY<€ Tx
St | \
_/ il 3 Protocol Analyzer Setup async 19200, N, 8, 1 hex8, norm,
Serial Serial LSB
Port Port ’
Format: AAHHB1 B2 ... Bn CS
AA = start byte
IMC HH= header byte

Bn=1to 12 message bytes
CS=inverted XOR check sum

Communication among the various system elements is ||[1
the form of nessage packets. The GETC processes and’
transmits messages betwethe serial and phone ports.

cation: internally at

externally at

J8-1,2,3 (Tx,Rx,Gnd)
J100-1,2,3 (Gnd,Rx,TXx)




LBI-38896 LBI-38896
Table 4 - Downlink and Uplink GETC Default Dip Switch Settings
J19
L2 SWITCH SETTING AND LED | NDICATORS
J29:’ Ji4 s, 347, S1 S2 S3
EMQ J;Z 5L 320 2 T T2 J:21821J:418 1 23 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
SR AT Jounouoy) (iootopng) (ooooopnd
R2 D N - . . OPEN OPEN OPEN
R1 uig J21350 : o Configuration
: 8L, J74 B s
: _ 369, " _ .
e o Y ;7 3s Main Downlink (to IMC) ccccccco |jcccccecccc joocooccc
1 378 J51 Standby Downlink (to IMC) ccccccco |ccccccecceccljccoooccc
1 Us u2 1 Jaa :
Ule i : Main Downlink (to CML/CSI) ccccccco)j |ccccccecceccl |occooccc
TP107 = . 7 Standby Downlink (to CML/CSI) ccccccco)j |ccccccecceccecl |Icocooccc
BT 1" “ :
1 1 o 355
- J72 ua . . — : Main Uplink (from MSC I) cccccccojjcceccecceccecceccecljcccecceccco
545 55 J63 © J16 Standby Uplink (from MSC I) cccccccojl jccccceccecceccjccccccoo
Je8:, J65%, RI41 TSIN Uplink (from CML/CSI) ccccccco] |Iccccccecceccc cccccccec
si S2 s3 Je4rt 66, T : Uplink (from IMC) ccccccco] |ICcccccceccecc |cccccceccecc
[ T A XTI 34
Dip Switches LED Indicators
190904266 Reset Switch Program EEPROM cccccceccece)p |ccccceccecco) |[ccoccocc
Terminal Simon ccccccco) |cccccccoOol [ o0oO0oO0OO0OO0OCC
Table 3 - Downlink & Uplink (19D904266 only) Jumper Position Legend: C = Closed, O =Open
JUMPER POSITION FUNCTION JUMPER POSITION FUNCTION
WB * NB WB * NB Table 5 - Downlink and Uplink (19D901868) Front Panel Indication
P11 1&2 1&2 Enables 9600 baud modem RxD. P51 1&2 1&2 Enables Morse Code ID.
P12 1&2 1&2 EnablesCTS from BSL. P52 2&3 2&3 TxD polarity invert. LED Indicators LED Indicators
P13 1&2 1&2 BSL Txout/Rxinloopback. P53 1&2 1&2 RxD polarity normal. Downlink L1 L2 L3 L4 L5 L6 L7 Uplink L1 L2 L3 L4 L5 L6 L7
P14 1&2 1&2 Enables Master Site Controller Path| P54 1&2 1&2 Enables MODCNTL local control.
P15 1&2 1&2 Backup site controller path disabled. P55 Omit Omit Enales WALSH bit 1. . . . .
P16 1&2 1&2 BSL selection enable. P60 1&2 1&2 Enables HSD. Failsoft Trunking e o U O DO OO This Uplinkis in Standby | U e 0 0O O U [
P17 1&2 1&2 LSD encode enable. P61 2&3 2&3 Usefor512K EPROM. Mode
P18 1&2 1&2 LSD decode enable. P62 1&2 2&3 Selects proper U4 clock.
P20 Omit Omit Combined PTT from station disable. P63 Omit 1&2 Sets TX data for 4800 baud. Full-Featured Trunking O ¢ O O O O O This Uplink is Active O ¢ O O O O e
P21 1&2 1&2 High Speed Data Acquisition Rate. P64 Omit 1&2 Sets TX data filter for 4800 baud.
P24 1&2 1&2 BSL selection (failsoft) enable. P65 Omit 1&2 Sets TX data filter for 4800 baud. Invalid Configuration O % 00O 0 0o o Invalid Configuration O % 00 0 0O -0
P25 1&2 1&2 LSD encode enabled. P66 Omit 1&2 Sets TX data filter for 4800 baud. ; : ; :
P26 1&2 1&2 Use for 800 MHz applications. P67 1&2 1&2 Terminates phone line receive. (CheCk Dip SWItCheS) (CheCk Dip SWItCheS)
P28 1&2 1&2 Syncline input path enabled. P68 1&2 1&2 EnablesDelayed PTT. . L . . L .
P29 1&2 1&2 Enables site controller RxD on J8-4. P69 1&2 1&2 Enables COMB PTTIN. Backup Serial Linkis Active . U U e 0 U [ Backup Serial Linkis Active O U U e 0 U [
P44 1&2 1&2 Use for 256K or 512K EPROM. P71 1&2 1&2 Enables phone modem RTS control. (MSC | Only)
P46 1&2 1&2 Usedfor normal communication. P72 1&2 1&2 Selectsinternal oscillator.
P47 1&2 1&2 BSL select. P73 2&3 2&3 Connects Input Port. Rx Data From Phone Modentd O O O * 0O O Rx Data From Phone Modentd O O O * O O
P48 1&2 1&2 BSLselect. P74 2&3 2&3 CAS polarity normal.
P50 1&2 1&2 Enables tone control for voted systeins. Rx DataFromSerialPort | O O O O O % 0O RxDataFromSerialPort | 0 O O O O % [
*Notes: Wide Band Jumper Positis apply to Wide Banbownlinks and Uplinks, Narrow Band Jump&gsitons apply I\Pﬂirggnahty Programming | U U e e o 0 U I\P/I%rjgnahty Programming | 0 O e e ¢ U U
to the Narrow Bandownlink. Please see SRN10ft the latest information and for 19D902104 Junipesitions.

RxD = Receive Data

e = OFF 0 =ON * = FLASHING

Legend: LSD = Low Speed Data
HSD = High Speed Data

BSL = Backup Serial Link

MSL = Main Serial Link TxD = Transmit Data




LBI-38896 GETC JUMPER DIAGRAM LBI-38896
NOTES:
| J10 |
J27 J9 J& J7 J6 J19 1. The Symbol (>) denotes pin 1.
2. This diagram is drawn to scale,
429 copy to the dimensions indicated
> " TP108 < when making a plastic jumper
: D J14 = Ja7 overlay.
5 I52 s . T ' NEINENE
: 128 J48
J49 : J20
J12
R2 [ i g
126 J21 % L [lso0 [
R1 : >
. J61 174 J53 .
L []762 > . J13
] 169 il y46 Tl sy
J73 -3 ’
[72]
[0}]
o c
[] J44 S
J3 0 ~
J71 17 %
1 > 160 > J25
5 - TP114
> P J55 R141 “
*TP109 172 : e
-
JB5
] Jes .
@ ] :
] : ae RS uz4
DU A E AR J64 TP
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EDACS WIDE BAND DOWNLINK &

UPLINK GETC JUMPERS
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LBI-38896 GETC JUMPER DIAGRAM
NOTES:
| J10 | |
1. The Symbol (>) denotes pin 1. J27 J9 J8 J7 k J6 J19
2. This diagram is drawn to scale,
copy to the dimensions indicated J29
when making a plastic jumper > *TP108 <
overlay. - D J14 = J47
52 s - T 2
: 128 J48
J49 : J20
J12
U e J18
R2 167 [ [ S
J26 J21 2 L[Juso di g
61 :
> J74 J53 :
IJ@Z >E J13
z e v > >
] J69 o JI4L6 J51
J73 =4
n
[}
o c
>I J44 2
J3 oA ~
J71 > J17 ~
e *[ 60 ] J25
n TP114
> = J55 :
- TP109 J72 : R141 NEREN
Y &y
J65
[ ues .
> u
] e R31 lu24
0000On)  EOO00oou — Joonaoouy V64 TPI1
ST S2 S3
S4
19D904266G1 REV 2 LT[ L2 || L3||L4 ]| LS| L6 || L7

11.25 i nches

EDACS NARROW BAND DOWNLINK
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LBI-38896 INTERCONNECTION DIAGRAM LBI-38896
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19BZ01355F 3 \
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[SEE NOTE 1) |
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SEE NOTE { R
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€. TIECABLE TO EXISTING HARNESS WITH 18./706162F5.
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AFTER MOVING ANTENMA MOUMT DOWN 1RU. USE 7180281723 SPRING

NUTS AND 1841340111 SCREWS FROYIDED.
J100
To
Site Controller
(MSL)
Lightning GETC
P8 | J8 19D904266
13| 3] onp J3
J102 2 2 | RxD 1
To 1) 1] Tx
()thc;; ;1; TCs g g BSL RxD Rockwell Modem
(BSL) ) 19A705178
5 | 5| BSL TxD (Typically Unused)
P19 J19 Connect Power
[ Cable 19D903880P150
414 GND To TB10-6 and TB10-7
6 | 6 |[FSL J6 P6
J1o1 5|5 |LSD TB10
3 || 3 |GND I
I 2 | 2 |RxD PhoneTx — 8 | 8 10
g 1 Phone Tx 91 9 9
TxD PhoneRx — & | 6 11 T
PhoneRx — 7 || 7 12 o0 )
L 5| UplinkGETC
[ 6
J103 7
Serial Int.c{‘fncc J3 J10 P10 8
For Initial > |RxD
Turbo Bon'rd ‘1' D PWRGND | 2| 2
Programming 138VDC — 1| 1
3 |GND [
A2
J2 Pl | XU3 J27) P1 Voltage
Regulator
J104
. 2 |RxD 5 VDC RM Regulated| 1
Serial Int.ef"face 1| TxD - 5VDC RM Unregulated | 2 19C336816G2
For Initial GND | 3
DOWNLINK SHELF CO NFIGURATION Turbo Board 3| e _— 138VDC 4 —
Progr i 5 VDC Unregulated 5
19D901868G3, 19D438125P12 19003536 SVDC Resuinied 6
! Turbo Board —

(19D438125, Sh. 3, Rev. 7 19D903536, Sh. 1, Rev. 1)
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DOWNLINK AND UPLINK
CABLES AND HARNESS
19B234809G3, 19C336863G1,19C337712G1

(19B234809, Sh.1, Rev 4 19D904442, Sh. 1, Rev 0 19C336863, Sh. 1, Rev 3)

UPLINK SHELF CO NFIGURATION
19D901868G3, 19D902535P5

(19D902535, Sh. 4, Rev. 9)
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