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The infarmation in this user's manual is subject to change wilhout notice.
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BEFORE PRCCEEDING. FAILURE TO OBSERYVE THIS PRECAUTION COULD
RESLULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

THE USER |5 RESPONSIBLE FOR CONFORMING WITH ALL APPLICAHLE
LOCAL, MATIONAL, AND INTERNATIONAL CODES. WIRING PRACTICES,
GROUNDING, DISCONNECTS, AND QVERCURRENT PROTECTION ARE OF
PARTICULAR IMPORTANCE. FAILURE TO OQOBSERVE THIS PRECAUTICN
COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

WARNING

THE USER MUST PROVIDE AN EXTEAMAL, HARDWIRED EMERGEMNCY STOPR
CIRCUIT CUTSIDE OF THE CONTROLLER CIRCUITRY. THIS CIRCUIT MUST
DISABLE THE SYSTEM IN CASE OF IMPROPER QPERATICN. UNCONTROLLED
MACHINE OPERATION MAY RESULT IF THIS PROCEDURE 1S NOT FOLLOWED,
FAILURE TQ QBSERYE THIS PRECALTION COULD RESULT IN BODILY INJURY.

CAUTION: This madule conlains slatic-sensilive components. Do not touch the
connectors onthe back of tha module, when nat in usa, the madula should ba stared
in an anti-static bag. The plastic cover should not be removed, failure to obsarvea this
pracaulion could result indamage 10 or destruction of the equipment,

Aller-Bradiey and Bockwell Automation are trademarks of Rockwell Autematlon, Ing.
Trademarks not belenging 10 Bockwell Autemalion ane propary of thalr respaective companies.
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1.0

INTRODUCTION

The praducis described in this instruction manual are manufactured
by Rockwe!l Avtomation Company,

The Network Communications module (MW 57C40EB) provides the
nacassary hardware required to tranamit control and status data
batwaan lwa or mora AulaMax® 005 5000 racks to craata a
distributed caontrol system, The racks that make up the Aulobdax
DCS-MET netwark are called “draps”. Each drop connected to the
network must contain a Power Supply module, a Processor module,
and g Metwork Communications madule,

The network uses a mastarslave scfiware prolecol. The mastar
initiates and controls all transmissions on the natwork. All
fransmissions are broedeast, i.a., all madules regeve the dala
packets simultaneously. An address Is ancodad in @ach dala packet
to identify which slave is to respond to & particular iransmission. The
slave’s response is also broadoast with all drops recaiving the
response data packet,

Each module contalns & 4K word dual-porl memary for storing the
dala that is transmitted over the nabwark. The dual-port memony of
each Matwork module an the nabwark contains an image of the
latest version of all the network data. This allows each section af a
multi-section conlrol system 1o access data quickly from all other
gaclions of the gystem. Tha dual-part mamory can be accessed by
the on-board CPU as well as ocver the backplane bus by any
FPracessorg in the rack through application programs,

Ay slave Metwork module can be software-configurad 1o function
a5 miore than one drop. The numbear of slave drops thal 8 Metwork
module represents is defined as the "drop depth" of thal Naberark
madule, The number of virtual [software-configured) drops is limited
fa &b,

The physical drops {racks comlaining a Melwark madule) are
connected using coaxial cahle or, when high noise irmmwnity and otal
electrical isclalion is required, fiber-optic cable. The coaxial cable
network |5 organized Ina bus configuration. This Iype af topalagy is
characterzed by a main frunkling in which individual nodes are
coannactad in a mullidrop fastkbéan as shown in igura 1.1, Up 1o 51
physical drops can be connecled to the coaxial cable network
dapanding upan the type of cabla usad and netwark length.

Master Drop

Coaxial Cable

Slave Drop Slave Drop Slave Drop

Figura 1.1 - A Typical DCS-NET Coaxial Cable Metwork Layout

Tha black bar shown on the righl-hand margin of Ihis paga will be
used fhroughout this instruction manual to signify new or revised

texl or liguras.
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The fiber-optic cabe network s organlzed In an active star
configuralion. With this type of lopology, each node is connected to
8 multi-pon cantral point, also refered 10 a5 8 "hub," containing
Bctive re-transmiteng dovices as shows in figure 1.2, Up to 55
physical drops can be connected to the fiber-oplic netwark.

Mastar
Drop
Hub
Fiber-Oplic
Cable
Slava Drop Slave Drop
Slave Drop

Figura 1.2 - A Typical DGS-MET FiberQptic Cable Network Layout

Tha type of cable used [whalhar coaxial ar fiber-optic) does nal
affect Ihe aperalion of the DGS-NET network protocols, application
soflwara, or Ihe aperalion of tha Nabwark moduls.

Each rack on the network can contain multiple Network modules
that ara parl of diffsrant nabworks lo create a more complax syslam.
Refer to ligure 1.3.

F M ]
e > Master Drop
Metwork A Metwark B
P{ Slave Drop F| Slave Drop Pl Slave Drop

F - Processor Module
MG - Netwark Communications Madule

12

Figure 1.3 - Multiple Metwork Connecllons (Caax)




An |[BM™ -campatlble parsanal eompular connaclad through any
AutoMax™ Processor can programmaonitor any PROCessor on any
nalwark thal heas a deop in thal rack. Far axample, in ligure 1.4, an
IBht-compatible pemanal computar cenneciad to an Ao Max
Procassor in Slave drop 1 can ba used 1o aad the Aulohax
Pragramming Execulive to a Processor located in Slave drop 3.

Master
Drop

Coaxial Cablg

Slave Dropq ¥ | Slave Oropa P | Slava Dropg

[BM-Compatible
Feraonal Computer

P - Procassor Module

Figura 1.4 - Programming Terminal Communication Exampla {Coax)

Akso, an [BM-compatible peraonal compuier cannecled directy to
the network [uslng an AutoMax PG Link inlarlace module,

MM S70443) can access amy drop on that network, See ligure 1.5,

IBM-Compatible Master
Parsonal Computer Drop

Coaxial Cable

Slave Drop Slave Drop Stave Drop

Figure 1.5 - A Persongl Computer Connected Direcily 1o the AutolMax Metwork [(Coax)

1.1

The remainder ol this manual describes the functions and
specificationg of the Netwark Communications module. |t also
includes a datalad cvarview of Inalallation and sarvicing
procedures, as well as examples of programming methads.

Additional information

You must be familiar with all the instrucilon manuals that descrite
your system configuration. This may include, but is not limitad to,
ihe following:

a J-3615 KEBMIT Aefaranca Manuat
# J-3818 MNORTON Edilar Palerance Marual
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JE65) AulpMax Precessor Instnichion Manual

J-3673  AuloMax Enhanced Basic Language
Instruction Mareal

J-AG7E AutoMax Control Block Lanquage
Inalruction Manwal

J-3677 AutoMax Ladder Logic Instruction Manual
Your personal computar and DOS instruction manuals

IEEE 518 Guida far tha Insiallation of Elecirical Equipment 14
Minimize Flectrical Moise Inputs to Controllers

Your ReZource AutoMeax Programming Executive [natruction
Marad

Related Hardware and Software

BN EFC4048 conlains the Neiwork Communicalions modula. ILis
used with the following hardware and software (purchased
geparately):

1.

10

11

AutoMax Programming Executive software Version 3 or laier,
Tha Programming Exaculiva soflwares includas the ioolks
required for programmeng in Enhancad BASIC, Conircl Block,
and Ladder Logic/PC languages. Earlier versions of the
Frogramming Executive are also supported. Refer Lo
Anpendix E.

MM 5704304, 570431, or 570435 Aulohlas Procassor.

MM 570407 OCS S000 Processor [standard network supporl
crly; dues rol support nalwark programiming).

MM 5TC2B0 Communications Passive Tap. Thig is required at
each network drop ler connection to coaxial cabling.

M/M 57C3231 Cable. This cabla ia used betwean tha Mabwork
module and the passive tag in & coaxial cable natwork.

MM 45071 Coax BMG 73 Chtun Terminaling Load. All coax
syslams reguira a keminating load atl both ends of the cabie.

MM 57C3RE — Cable. This cable is usad helwasn the Hetwork
module and a fransceiver in a fiber-optic netwark,

M/N SFC3ES — Stend-Atone Tranaceirer. Thig is required et each
slave nalwork drop for connaction 1o fiber-optic cabling.

M/MN 570368 - Fibar-Oplic Rack wilh Powear Supply. This is usad
to mount the individual Back-Mounted Tranzcevers to create a
hubin a fiber-optic nebwark.

M/N 570367 — Rack-Mounted Traneceiver. Thia is requirad in
tha Flber-Oplic Hack far each nelwork drop for communicatlan
between drops.

MM STC445 — AutoMax PC Link interface Module, This module
allows an |1BM&-campatible personal eampalar o tuncticn as a
drop on the AutoMax netwark.



2.0

2.1

MECHANICAL/ELECTRICAL
DESCRIPTION

This saction describas the mechanical and elecirical characteristics
of the Metwark Communicalions module,

Mechanical Description

The Network Communications madule is a printad circwit assambly
that plugs Into the baekplana of tha Aulohax/00S SO0 rack, The
module conslsts of the printed clreull board, facaplats, and
protactive enclosure. The faceplate containg ejecior tabs at 1he top
and bottom o simplify removing the module from the rack. Sea
figura 2.1 for the modula facaplala.

The 25-pin D-shell connector on the laceplate [abaled “MONITOR®
i3 uged for the RE-232-compalitle asynchronows link. An RS-232
campatiible termingl which wses ASCH characiers can be connected
to the module for local monlioring. The 3-pin D-sheall connector on
the leceplate labaled "METWORK" iz used for the synchronous
seral rack-to-rack communication line.

The two thumbwhasl switches on ina facaplate are used to aal the
network drop nomber. The upper thumbwhael swilch represents tha
miost slgniflcant diglt, the lower Swilch reprasanis Ihe laask
gignificant digit. Cen Iha back of the module are two edge connmectars
Lhal &llach to the syslam backplane,

For diagnostic purposes, tha laceplats contains a seven-gagment
LED which displays error codas. The arror codes ara definad in
Appandix I, A green stetus light on the faceplate indicates when the
modwe is cperalonal (ON) or should be replaced (OFF).
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Figura 2.1 - Mabwark Communications Madule Faceplate




2.2

2.2.1

Electrical Description

Metwork oparalion is contralled by a 4 MHz CPU/direct memony
access (DMA)/sertal 1O (10} architecture. AK words ol dual port
memory i3 provided 1o store the natwork variables. Al program
apphication deta is sent and received by the Network modula's CPL;
na additional load is put an the main Progessor modules for
CoOmmunicaton.

A slava module can be saftware-configured to function a3 more than
ane Network module, This fealure provides for increased register
capacily wilthin ana Netwark slave modulg. The dual-part memory in
each module is dividad into 56 areas cabled drop areas. Each drop
ared contains 64 16-blt ragistars. Tha master ransmits 32 registers
o each slave drop area and receives 32 regiatars itom aach slave
drop area. By configuring & slave module to padform the functlon of
“n” glave draps, n x 32 ragistars are Irensmitied to and received
from the slave module. This (s the funclional equivalant of plugging
"n” Melwork madules into ihe rack.

The number ol slave drops thal a Network madule rapresents is
dafined as the "drop depth” of that Network module. The slave
module will raprasent consscutive drop numbers beginning with ke
drep selling (the value ol the thumbwheel swilches an Lha
faceplala). For axample, il the thumbwheed switchea have been et
1o "05" and the drop depth is aqual to 4, thal stave madule wwili
perorm the furclion of drops 5, 6, ¥, and 8,

The module contains 8 watchdeg timar which is enabled when
powear is furnad an lo the module, The on-board GPU must resst the
walchdag limar within g specified fime or the modula will shut down
and the LED on the faceplals will turn off.

At power up, the on-boerd processor will run diagnastics on the
CPU, EPROM, RAM, sarial VO, mamony management unit, and dual
por memory, as well as perform syslem leval diagnosiics. As aach
last is run, & number is written out 12 1he seven-segmert display. If
thara is a laull during ihe disgnostic, Ihe on-board CPU halts, the
watchdog times out, and the sswvan-sagmienl display shows he
¢tode of the failed diagnostic.

Data Transmission Cycle

The following example is used to illustralo how data is ransmilled
awvar Ihe nabwark. Assuma a nabwgrk ig compaoged of three racks In
Ihe folowing arangement;

In the master control rack, there Is ona Nelwork madule that hag
been dafined as Ihe master by satting the thumbwheel swilches o
"a0°. The mastar has no drop depth and this cannct be modilied. In
Ihe second rack, there is a slave madula that has been delinad as
drop 1 by satling the thumbwheel switches to "01" and has been
given a drop depth of 1 (it will represant drap 1 only). In the thind
rack, thera is a slave modula thal has baan dalinad as drop 2 by
setting tha thumbwheal switchas 1o "02° and has baan given & drop
depth of 2 (it will represant drops 2 and 3). The assignmeant of drop
numbers between 1 and 55 i3 arbitrary, and the physical order of
drop connections has no effect on the system. Seea figura 2.2,
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Al power up, the masler polls all the slave drops o datermine which
drops arg active on the netwark and sels tha appropriate bits In s
stalus registers (rafar 1o saclion 4.1.1.1). The mastar initiates all
transmissions on tha network. Daring B communicatons cycle, the
rmasias wall bagin ransmilling data 10 each aclive drop on the
natwork In seguence. [n this casa, the mastar will transmit its
broadcast registers (refer 1o section 4,1.1.11) and reglslers 32 In B3
of ifs drop 1 ares, This packet of data is sent simultaneously 1o all
aclive drops on ha network. In elher words, the broedeast regislers
in the drop [ erea end the second 42 regislers in \he drop 1 arca on
both slave Nebwark modules will ba updelad with his frenamission.
See figure 2.3,
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Encoded in this packel of dala s the addrass of the drop araa winlch
iz to respond to the transmission. In his case, drop 1 has bean
addrassed and mwst ransmit the first 32 registars of ils drop 1 area
to the master. The first 32 reqislers ol the drop 1 area on the second
slave modula are alsa simultanecusly updated. See figura 2.4,
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Figure 2.4 - Orop 1 Responds




The maater then addresses the next sequential active drop an the
network, In this case, this is drop 2. The mastar iransmils [1g
breadcast registers and he second 32 ragistars of its drop 2 ares 1o
all aclive drops on the network with drop 2 responding. Sea figures
2.5 and 2.6,
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The process continues until alf active drops have exchanged data
willh tha master. At this tirms, a programming terminal message can
fake place. Praogramming terminal messages can be transmittad
from ang drop to anoiher drop, The masler than polls ong inactive
drop to gea it it has been added to the network, K a8 response is
recained, the appropriala bit iz sat in tha mastar's drap stalus
reggisters. The cycle then begins again with drap 1. The mastar will
pall only one iractive drop after it has completad communicating
with all of the active drops an the network,

To canfinue the above example, assurme drops 4 and S have baan
addad o tha network. Aflar the master has complsted
communicaling with drop 3, it would poll drep 4. Drop 4 wouwld
reapond and wauld be considered by the master 1o be active on the
network. Drag § waufd nol ba polled angd would nol be active on the
natwark unill tha mastar had complaled another communication
cycle with drops 1 through 4.

All massages ara checkad tor carraciness by the receiving drap. A
massage will be re-lransmiited up to threa limes il & response is not
received Irom the targeted drop. Any diop unable 10 corracily
tranernil or receive data will go off line,

If & slave drop fails, the master, upon recognizing thal a stave drop
has failad, will clear that drap’s slahus hit. The bit will remain OFF for
a mirmum al 120 millissconds in ordar lor an application task to be
able to detect il. The value ol the slave's output registers in the
miaster are fxad at their last value pricr o commaenication Inss. The
values of masler aulput registers ta the slave are also fixed. The
ragistar valuas will rasume updaling batwaen the masier and slave
when communicatlon s rastored. IT a maslar drap fzils, the entirg
image in lhge masier's dusl pof memary will be clearad. All network
slava diops will datect the mastar drogy has laited and will clear all
drop statug bils and wail for the master 10 re-eatablish
cammunicalion,






3.0

INSTALLATION

This secifon desctlbas how 1o plan, canatruct, znd install the
AutoMax network coaxial cable system and how ta Ingtall tha
Nedwork Communications madule. This seclion is limitad 1o netwaork
coaxlal cable inslallalions in @ melal conduit inside a manufacturing
bubding. Guidslines lor fiber-optic cable installation are provided in
Appendix L. For informatlon regarding oier Ivpas of installations,
canlact Reliance Elactric, Refer 1o secticn 3.6 for Metwork modute
ingtallation procedures.

THE USER |5 AESPONSIBLE FOR CONFORMING WITH ALL APPLICABLE
LOCAL, HATIONWAL, AND INTERMATIONAL CODES. WIRING PRACTICES,
GROUMDING, DISCONNECTS, AND OVERCURRENT PROTECTION ARE OF
PARTICULAR IMPORTANCE. FAILURE TO OBSERYE THIS PRECALITION
COULD RESULT IN SEVERE BCDILY INJURY OR LOSS OF LIFE.

WARMING

IMSERTING OR REMOYING A MOOULEMAY RESULT IN UNEXPECTED MACHINE
MOTION. POWER TO THE MACHINE SHOULD BE TURNED QFF BEFORE
INSERTING OR REMOVING THE MOCDULE. FAILURE TC OBSERVE THESE
PRECAUTICNS COULD RESULT IN BODILY INJURY.

CAUTION: Powering down & cluster of drops may resull in boss of cormmunication ona
coaxial cable natwork. Disconnect tha drop cabla rom lhe passive tap hefore pawering
down a drop,

CAUTION: This module conlains siatic-sensitive components. Do nat {ouch Lhe
conneclors on tha back ol the module, Whean notin use, the modulbe should ba starad in
an anii-static bag. Tha plastic aover shauld not be remaoved, Failure to obsenve this
precaution cauld result in damage ta or destruction of the aqulgmant.

3.1

AutoMax Network Coaxial Cable System
Components

The AutohMax nabsork coaxial cable systemn consists of the following
companents.

& [rop Cable

» Communications Passive Tap

* Coaxlal Cabla

® BNC Plug Cannector

a4



# EBMC 7S Chm Terminating Load

# BMNC Jack-to-Jack In-Line Splicing Adapter

An axample of the AulahMax nabwark cabila systarm is shewn in figure
3.1, Appendix J lists the components recommentded by Reliance
Elgciric. The Iollowing sections describe each af these componenis,

Precapss oding

HETWORK COMMUNKCATIDNE WOIHILE HETH DR CO0M MR I CATIOUHS MODLALE
Proeacans Modia
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Figura 3.1 - AutobdaxsDCS Melwork Coaxlal Cable Systam
3.1.1 Drop Cable and Communlcations Passlve Tap

3-2

Tha drap cable and tha Communications Passive Tap (Iap) are used
1o connect the Network module to the coaxial cable. The drep cabla
(MM B7C381) is a three-foot ong multiconductor cable with two
g-pin -ghell connectors at either end. [t connects the Hetwork
migdule o the fap.

The tap (MM 5TC3E0), shown in figura 3.2, provides two BNC jack
connectors for connaction to the coaxial cablas and tarminating
lpads. A B-pin O-shell connector is provided for connection to the
dragr eable. The lap has teso lault isolation rasislars in series wilh the
transmission ling to pravent a malfunctioning Ketwork module from
affacting othar drope on the network. A schematic of the lap is
shown in Aopendix G.




218" DIAMETER 9-PIMN -SHELL

MOUNTING HOLE / CONNECTOR
= AL \
4
COMMUNICATIONS CARD
RELIANCE
Q ELECTRIC B )
PASSIVE TAP
¥ 4
\|  Bnce METORK BNG-1

i} iy

456" CENTER MOLINTING HOLE TO
CENTER MOUNTING HOLE

3.1.2

Figure 3.2 - Communicalions Passive Tap

Coaxlal Cable

The DCS-MET natwork utilizas two types of coaxial cabla, RG-S/
ar RG-11/L). Cable specifications are provided in Appends . Ralar

1o seclion 3.4 for recommendaions regarding cable lype salecion.
Figuwre 3.3 shows the composition of coaxial cabla.

CUTER JACKET SHIELD

M NN ;I====

INSLILATICN

Figura 3.3 - Coaxial Gehie




4.1.3

BNC Plug Connector

Cable epgments are ierminated with BNG plug connaclors [
allachmenl to the taps. Reliance Elactric recommends the doal
crimp BHG plug connactors manufactured By AMP I0C., Or an
gcquivalanl.

CONTACT FERRULE

Em =0 £

3.1.4

Figure 3.4 - Dual Grimp BNC Plug Connector

75 Chm Terminating Load

The DGS-NET network coaxial cable system rmust be termineled
wilh 75 ohrm larminating leads allached §o the laps locatec ak both
ands of the cable system. This minimizes the signal reflections
which could inlerfere with other signals transmitted on the cabla,
The terminating inad consials of 8 BNC pleg connedter and an
internal 7% ohlim rasislar,

a4

Figura 3.5 - 75 Ohm Tamminating Laad
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BNC Jack-to-Jack Adapter

Tha BN jack-to-jack in-lina splicing adapter is recaommended lor
making cable splices when the length of a cabla must be extendad
tlor example, when a new drop is addad}.

- -

3.2

3.2.1

Figure 3.6 - BMC Jack-lo-Jack Adaptaer

Installation Planning

The DCS-MET netwark is dasignad to be ussr-pansiructed and
installed. This enskies the netwerk system to be tallored 10 sult

& pecific needs. Thersfgre, plan the cable inslallation carefully belore
attermpling tha aclual installation (i.e., pulling and cuting cable,
Llarminating with connactors, et} Tha tirme and effort spant an
cable installation will be insignificart comparad to 1he time and efon
raquired to locate and repalr damagead or imgroperly installed
cahles, conneciars, or other cable system companents.

The fallowing pracedure is recommaended in order to design a cable
syetam thal will achieve maximum signal isolation and catde
protaction In a specific environmant wilh minimurm cable usage.

ingtailatlon Planning Procedure

Lize the following procedura to plan your insiallation:

Step Y. Identify the actoal location of the AutoMax/DCS S000
racks using an aquipmani foor plan.

Stap 2. Idaritify tha praliminany cabla raute. Route cables 1 allow
€£asy access in the uture. Cabla should ba readily
accessible when new drops are added, exlsting drops are
moved to naw ipcations, or mainterance is performed,

Stop 3. Identify the environmeantal conditions (alactrical naise
tevels, temparalurg, humidity, exposure o hazardous
chamilcals, ale.] alang 1his rouba.

Hep 4,  Determing how to bypass physical and anvironmeanial
abslacdes (walkways, induclion heat sources, lumaces,
causlic chemical oparalions, steam and condensatinn
fines, etc.) along this route,

Step 5. Determine the best ivpe of cable installalion (conduit,

racaway, or equivatent) for all cehle segments along the
path.




3.3

3.3.1

3B

Slep 6. Calcwlata lhe inlal cabla lenglh. Mote that the cable paih
diztances should be considered in thres dimensions.

Sep 7. Saleclthe proper cable typa (BG-5%U or RG-11,/4].

Step & Dogument the cable layout, This document showld
deecyibe the network cable svstem degign and
installation and shoukd ba mainlainad thoughoul the (s
of the network, The documeni should include charts
shawing rautes of all cabla sagmeanis, lacations ol cable
splices, as well as drop locations and their pddresses.
This infgrmation showld be delailed engugh lo {race a
signal path belwean any two points in the cabla systam in
the avaenl al a netwoark fallure of suspected problemn,

Step 9. Galgulate the number of required cable syelem
campanants and salect thelr types. Reler to Appandix J
for a list of components recommended by Reliance
Eleciric.

Step 10.  Select tha tonls and instruments necessary to perform tha
cabla syslam Installalion.

Step 11.  Salecl ha prapar parsonnal 1o perfonm e cable
inztallation. The BG-5%) and B-1 14U cables specified in
thiz manual are fexible type cables which can be
instaltad by a trained plrnt slaclrician.

Cable System Protection and |solation
Recommendations

The cable installation should conform to all applicable codes. To
reduce lhe passibility of noisa interdeving with the control syslam,
exercize carg when ingtalling ceb'e fram the systarm to tha exlarmal
devicas, Tha following seclions provide datailed recommendations,

Coaxial Cable Protection

‘The coaxial cable must be property handled prior o and during
ingtallatipn. Improper handling meay result in cable damage and
require cable replacement, Use the following guidelines when
hardling e coarial cables:

s Keap the cabie ends lightly sealed (e.0., with cable caps) during
slavage, transporation, and Installatlon of tha cable. Keeplng the
cable ends seated wil prevent exposwa 10 molsiure or other
Tarakgr amallar.

& D not expapd Ihe minimum band radius of tha cabla during
slarage or inslallation. Relar 1o Appendi | for cable
spacifications. Banding the coaxial cable sharpor than the
recommendad minimum kend radius may decrease the reliability
of fhe nalwack.

* Pravent the cable from contacting abrasive surfaces such as
Concrede.

# Fallow the cable pulling racommendations spacified in
soction 3.6.2.
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3.3.4

Electrical Isolatlon

Usa tha following quidalines whan Installing the coaxial cable to
ensure alectrical isolation:

& The axposed malal parts of tha Auiobtax nalwork cable system
companants (BNG eonnectors, adapiars, terminating loaois) nmost
rot corme in dirset contacl wilh alactrical conductars {ineluding
electrical enclosuras, AulaMax/DCS 5000 racks, tap shells,
canduits, etc.). If necessarny, Ihese components ehould ba
shlelded using insulating jackets, heat shrink tubing, or electrical
soal lapa.

& The natwark cozaxial cable must be instalted in & separate matal
conduit. This conduil must be proparly graunded along tha enlive
langth.

¢ The tength of oxposed cable inside a cabinel must not exceed 10
mietars (33 [aat).

e The nalwork coaxial cable must nol be installed closar than thrase
feal away from slecirtcal melars, generalors, Iransformers, an
waldars, rectiliers, high voliage lines, induction heat scurces, and
sources of microwaye radiation.

e |l grouping of the network coaxial cable with other catdes and

wirgs cannot e ayoided, you musl comply with the
racammendatons grovided In the ANSIIEEE Standard 518-1832.

* Grounding, lightning, and surge pretection of the network cable
system and attached eguipment must comply with the
raquirsemants of applicabla codes.

Chemical and Thermal lsolation

The netwark casxizl cable syslem musi be prolecled from camage
caused by the following factors:

» Qil, grease, acids, caustics, and other harsh andior hazardous
chamicals that might Jamage the cable aular fackel and
cinneciars, adapters, and lerminating loads,

¢ Watar, steam, and other liquids that could carrode connactars,
adapters, and terminating loads,

& Qpan flamg, steam linss, and any sgquipment with the
temparalura higher Ihan the cable aparaling tem peralure.

FPhysical Isolation

Usa the following guidelings 10 prevent physical darmage and wear
of the coaxial cabla:

¥ Protect the cable from ebrasion, vibration, moving pars, and
persgnngl traffic.

w Ayaid intersecting & cable rode with the regular roules of cranes,
forklilts, and similar equipmant.

* Frevent the cable from conlacting abrasive sufeces such as
cancrete.

&7



3.4

Cable Type Selection

The number of drops that can be connectad o the network varies
dapearnding upon tha cable type ard length. Figure 3.7 shows soma
represantative distances and the maximum niember of racks
corlaining Network modules allawess.

RO
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Figure 3.7 - Representative Racks vs. Network Langth

To calculale the maximurm rombrer of drogs, usa the follawing
formulas:

For Belden® 9255 (RG-E3U):- M — 52 - 0.735*X
For Belden 8213 (RGE-11/L0: W = 52 - D.425*K
where: N = maximum number of drops

X = cable lengih in hundreds of teet

The RG-52/U and RG-11/U cables can be mixed In & natwark
apphcation. For example, AG-559/1 cabling may be usad Inside a
control cabinet with BG-114 connacting the varous cabinets
togalher. f RGE-39U znd RG-11/1) cables are mixed, each foot of
RG-55/U should be treated as a six fool lenglh of AG-11/U far ovarall
natwark langth caiculations. For exampla, to calculate the ovarall
netwark length whers 1000 faet of AG-11/U and 100 128l ol RG-55/U
is reguired, tha 100 feet of RG-58/0 would be treatad as 804 feal of
RG-11/1). The gverall natwark length would therefore be cansicerad
10 be 1600 feat of RG-11/1.

For specilic applications (e.g., high temperaluras), usa cablas
equivalent 1o Belden 9258 or Bafdan 8215 regarcing elactrical
characteristics, elc., as specified in Appendix L




3.5

3.5.1

3.5.2

3.5.3

Cable System Construction

Constructon of the network coaxial cabla system congists of iha
following steps. Each step is described in detail in tho sections that
Ty,

Sep 1. Inspect and test all catle bedora installation.
Slep 2. Pull the first cable segment,

Stepd,.  Terminate each end of this cable segment with a BNC
plug connaciar.

Slap 4. Tasl this cabta sagment.

Step 5. Fullthe next cable segment and repeat step 3 and 4,
Continue untit all sagmants ara inslallad.

Slep 8.  Assarmble the complete cable eyatem, Connect caides o
the approprlate laps. Connacl tha lerminating ieads 1o
tha taps al baoth ands of the cable systam. Conract tha
drop cablas to the taps.

Cable Inspection and Testing

Inspeacl and tast the cable balors tha installation. This will ensure
that the attlenualion does not exceed the expactod values al
requencies of interest (as specified in Appendix 1), and thal nlernal
discanlinuily that can cause reflsctions do not axisi. Many cable
suppliers (including Belden) pretest and cestlly the cable befare
ghipment. Howevar, the cable can be damaged when shipped or
stored impropary, Because of his, it is very important to test the
cable balora the installation. To tast for damags, shorts, and
dizcantlinultly, use a Uma domain reffaclameater (TOR] or a redurn loss
metes,

Cable Pulling

The cable should be pulled mansally allowing suficiant slack in Ihe
cakble so that there Iz no tanston on the cable or connectars when
installed. Do ngl "snap” gr apply sedden 1ension to the cable, Mever
uze a powerad cable puller without consulting the cable
manufaciurer and menitoring he pulling fansion. High puliing
lenslons, tghi-dtting conduils, and cabls lwisling can damage cable
ghielding and insulaticn. This type of damage may not be found with
phyeical inspection; it may require spegial cable tesiing equipment
1o locale the damage. Refar to tha cabla manufactrers guidelines
on cabba pulling for more infermaton.

Cable Termination

Cable stipping and crimping oals for the RG-55/) and RG-11/U
cables are supplied by all major conneclor manufaclurare and are
availabla from your lggal slectrical/electronic products distribulors,

-9



35131 AG-58/1) Tarmination

Lze the following procedures to install the dusl crimp plug connestor
onto the coaxizl cable:

Step 1. After the cables have been ingtelled in the candwit ar
ceble Irays, slide tha farrule onlo Ihe coax cabls as
shiown in figure 3.8

FERRULE

_

EEIE‘H-_-.

Figura 3.8 - Slida Farrula ontg RG-52/1) Cable

Slep 2.  Shrip tha coax uzing the dimenslons shown In figure 3.9,
Bs sure the shisld braid wirg is cut 1o the corract tengih
and cannol lauch the centar conductor.

A fan + Vas FERRLULE

Mg 2 Vg /
ﬁ
1|'|Ei1.ll|_f,.q 4.( |.7

Figure 3.9 - RG-59/L) {Belden 9269) Cable Stripping Dimeaneians

Sep 3. Piaca the canler confaci, assemblad on the stripped
conductar, in the partially closed crimping dies as shawn
in figure 3.10. Be sure ihe flanga on the and of tha centlar
cantact bulls againsl Lhe crimping dia.

S-10
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22,
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Figure 3,18 - Connecior Installation Step 3 lor BG-53/0 Cable
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Slap 4. Crimp the cenlar coniacl by holding tha cabla in place
and closing the tool handlas urtil the ratchat releasae.

Stoap 5. Harmowa he crimgad canlacl from tha digs.

Step &.  Venfy that the shileld brald wire does nat touch the canler
contact, Refer 10 figure 3.41.

I'.'“HIMF'ED CONTALT

33_111 =

SUF‘ PORT SLEEVE
OF COMNECTOR

Figure 3.11 - Cennaciar Installation Step & for RG-0WU Ceble

Step 7. Insen the crimpad center contact into ihe conneactor body
uridil tha cable disleclric butts agains! the diglactric insids
the connector body. The flared braid will then fit around
tha suppord sleave ol the canfactor bady, as shawn in

figura 3.12.

ERAID OWER CONNECTOR
/ SUPPORT SLEEVE

N

Figure 3,12 - Connector Installation Step ¥ for BRG-52/U Cable

Siep B, Slide the ferrule forward aver the shield braid wire and the
support sleeve until 4ha ferrule butls against the shouldar
on the connestor body, as shown in figurs 3,13,

FERRULE SUD FORWARD
OVER BRAID AND SUPPORT
SLCCYL

B ===

Figura 3.13 - Connaclor Inslalation Slep & far AG-53/U Cabla
Step 9. Place the lerrule on the anvil of the die assembly 50 that

the shoulder on the connector body butts against the die,
as shawn in ligure 3,14,

3-12



J -[: SHOULDER OH
COMNNECTOR BODY
BUTTS AGAINSGT DIE

"}3 -F rs

FERRLILE QN
| =

ANVIL OF
TYPIGAL BNG
CONNECTCA _I .I:

CRIMPING DIE

Figura 3.14 - Connactor Installalion Step 8 for RG-59/W Cabtle

Siap 10.  Hatd the assembly in place, and cfoee the cnmp laal
handias unill the ratchel raleases.

Siep 11, Remove tha crirnped assambly from the crimping dies.,
The connecior iz row attached to the coax cable, as
showm in figura 3.15.

CRIMPED FERRULE

Flgure 3.15 - Connector Attached to AG-58/L Cablo

3-13




3.5.3.2

RG-1170 Termination

Use the following procedurs o install the dual crimp piug connector
ot the coawial cable:

otep 1. Afier ihe calles have been installed in the conduit or
cable trays, slida the farule onlo the coax cable as
showen in figure 3,16,

FERRULE

Figura 3.16 - Slide Ferrule onto AG-11/U Cable

Btep 2. Slrip tha coax using the dlmenslons shown 0 figure 317
Ee sure the shield braid wire i cut ta the comect lenglh
and cannol ouch Ihe canlar conductor

. 7

e
FERRALILE

— 3
—=

Figure 3,17 - AG-11/U (Belden 8213) Cable Stripping Dimensions

Slap 3.  Ontha crimping tool shoem in figura 318, rolala
locator/stop by turning the adjusiment cap o the QPEM
posifion.




ADFSTMENT CAP
FRONT OF

Mool

FCRAULE
BATCHET CRIMPIMNG
INTEGRAL AREA,
CRIMPING
ES

Flguro 3,18 - Turn Adjustment Cag 1o OPEM Position

Step 4, Insert the conductar inte the cantact wire barrel entil the
conlact bulls againsl 1he cable dislectric, and placa fhe
contact In the ol head as shown In figure 3.19.

| —— END OF CONTACT
MUSET BE LOCATED
IN LOCATGR-STOP
RECESS

-t
(il
b

p—

Flgure 3.18 - Placa Contact In Tool Head
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Slep 5. Push the cable in to hold the center contact agains! and
pexpendicular ko lacaloristop as shown in figure 3.20.

DIELECTRIC BUTTS
AGAINST GENTER
CONTACT

L
]

-l p)5H CABLE IN

TQ HQLD CEMTER
CONTACT AGAINST
AND PERPENDICULAR
TO LOCATOR-5TOP

Figura 3.20 - Connector nstallation Step 5 for RG-11/U Cable

Step 6. Make sure that the raised ares an the contact wira barmeal
is fecalad on lhe crimping die for propar lanminatian as
shown in figure 3.21.

RAISED AREA OM COMTAGT
WIRE BARREL MLIST BE
LOCATED ON CRIMPING DIE

FEA
[ |
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Figure 3.21 - Connector Installation Step 6 for RG-110) Cable

Step 7.  Cloee tha tool handies fully unlil tha ralohet releasas Lo
complele the crimp. Mala thal onca tha ratchet is
engaged, the handles cannot be opaned until they have
neen fully closed.

Step&.  Remove the crimped confact.

Slep 9. Verify that the shield braid wire does not touch ihe center
contact, Refar to figure 3,22




= - CRIMPED COMTACT

N m——

\ SUPPCIRT
SLEEVE
OF COMMECTLIH

Figure 3.22 - Connector Installation Step 9 for RG-11J Cable

Step 14, Insart the erimped centar coniact infa the cannaciar body
until the cabie dielectric butts against the dieleciric inside
thie cannasclor body. The llared brald will than 5 arcund
the suppont sleeve of the connecter body, as shown in
figguara 3.23.

ERAD OVER CONMNECTOR
SUPPORT SLEEVE

o R

Figure 3.23 - Connector installation Step 10 for RE-11/U Cable

Stap 11, Slida the fermute forward over the shield braid wire and the
suppart gleave unlil Lhe ferrula butts againsl the shaulder
on the conneclor body, as shown in figure 3.24.

FERRLUILE S5LID FORWARD
OVER BERAID AMND SUFPFORT

E SLEEVE

Figure 3.24 - Conmector Instaliaticn Step 11 for RG-11/U) Cable

Siep 12,  Place connector assembly In ool 35 shown In figure 3.25.
Make sure that tha ferruto assemblad on tha cabla 15 an
the upper crmping die and that the shouldar on the
canneclor rasls againet tha dia, as shown.
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LOCATE COMNECTOR
IN TOOL EXACTLY
A% SHOWN

COMMNECTOR

PLACE CONNECTOR
' AND FERRLULE,
ASSEMBEED QN
CABLE, IN UPPER
Q} CRIMPIMG DIE

_ —— SHOULDER ON
BRAID CONNECTOR RESTS
CRIMP AGAINST DIE

Figure 3.25 - Place Connector Assembly in 'Toal

Step 13.  Glose the handlges until the retchet releasas to complate
tha crimp.

Slap 14. Remave tha crimped assambly iram the cimping dies.
The connecior is now attached to the coax cable, ag
shiewn in figure 3.26.

CHIMPED FERRLILE

N

3.5.4

Figure 3.26 - Cannector Aftachad to RG-11/U Cable

Cable Segment Testing

Cnce a cable sagment has baen lerminatad wilh a conneclor an
gach end, visually Inspect the connectar for ioose conneclions,
nicked inzulation, or bzose sirands Irom the braid that might cause a
poor connaclion or shart. The cenlar conlact should ba straighl and
centered ingide the connectyr dielectric, Be sure that the center
eontasl is inserted deap snaugh inla the connacior body. The tip of
the centar contact should be about even with the end of the
connector dielectric. Be sureg the ferrule is grimped tightly againal
Lha bady af Lha connactor arnd Lhak the shiald braid wire doas nol
pratrudie from the ferrule Check (e cable's mechenical connegtions
by graspng the sular conductor cannaciar in ona hand and the
cos jacket in the othear, Pull firmly. The connectors should hiold.




355 Constructing Long Cable Segments

To construct a cable segmaent longar than the slandard rmaximum
cabla spagl length fover 1,000 feet for Belden 9259 and over 2,000
faat for Baldan B213), use a BMC jack-1a-jack indine splicing adaptar.
Use tha following procedurns o construet & loreg cabla sedgmeant:

Slep 1. Terminate both parts of a cable segment.

Step 2, Splice both parts using the jack-lo-jack adaptar. [Realer to
figura 3.27.} Ensure Jhe splicing connectian can be
accaszad easily.

MATED
CABLE
ASSEMBLY

CONNECTOR
ADAPTER

COMNECTOR

\

COMPLETED
INSTALLATION

BOOT

Flgure 3.27 - Gabla Splicing

Step 3. [solate the splicing conneclicn with an Insulating jackel,
baat, heat shAnk fubing, or electrical sealant tape as
ENawwry i figrure 327,

Slep 4. Dogumenl this conneclion on the cable system layvout.
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3.6 Installing tha Network Communications
Module

Lise the following procadura loinstal the module:
Stap 1. SBtop any application tasks that may ba running.

THIS EQUIFMENT I5 AT LINE VOLTAGE WHEN A-C POWER IS CONNECTED.
DISCONNECT AND LOCK OUT ALL UNGROUNDED CONDUCTORS OF THE A-C
POWER LINE. FAILURE TO CBSERVE THESE PRECAUTIONS COULD RESULT
IN SEVERE BODILY INJURY OR LOSS OF LIFE.

Stap 2. Tum oH pawer 1o the system. All power 1o the rack az wall
as all power to the wiring leading la the rack should be
off.

Slap 3. Take lhe modula out of i18 shipping container, Takea it cut
of tha anti-stalic bag, being carelul net to touch the
connaclars o 1he back of ihe madule.

Step 4. Inzer tha module into the desired slol In the rack, making
sure it iz well-geated in the reck. The modula may reside
in any slel in the rack. Use a scrawdriver to secure the
madula inio the rack.

Step 5. Set the drop number of ihe Network module using the
two thumbwheel switches on the medule feceplata. Tha
upper swilch is tha most slgnillcant digit and the lower
switch is the least significant Jigit.

Tha drap number setlings ara recognized only 8k powear
up o alter a salf-teet funclion. Therefore, make sura each
drop on Lha netwerk has a unigue drop number befare
power i3 applied, IF mare than ona drop is givan Lhe samae
drop number (physical or virtual}, ransmission callisiona
will poccur on tha line.

Drop number "00° indicates tha natwork Hine master drop.
Drop numbers 01 through 55, inctusive, Indicate the siave
grops an the lne. Al other switch setiings arg invalid.

Il is recommended that you space the numbsring o
phyeicel drops {ia., tha firsl physical drop set o 01, the
second physlcal drop set to 05) even i yiou ariginally anly
requirg & drop depth of one. This will aliee yau [o easily
add virtual drops as thay are needed in the future.

Deriding which Metwork madule will e the mastar 15
based on the applicatlon, The mestar conirol rack will
ueually confain the mastar Metwork module, The master
cantral rack will u=ually broadcasl the slop bits, ling
references, ete. Tha master’slave confliguratian ralors to
master 0! commuenication or slave &f communication and
has na bearing on processor power of capability.

Stap 6. If yvou ara connacling the module 1o & fiber-optic natwoark,
go to step 8. [f you are connecling tha rmodiels 1o a
coexial cable network, corddinus 1o step 7.

Step 7. Use lhe lollowing procadura Lo conncct the module to a
coaxial cable netwark,
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Step 8.

Slap 9.

Step 10,

8. Cannectthe drop cable (MM 57381} to the 9-pin
connacior latalacd "NE [WOAK" on tha modula

Iaceplate. Maka thal the end of the ceble which
cennacls o the lacsplale is labaled "CGOMBM".

b.] Cannect the drop cable to the Communications
Fassiva Tap (MM 57C380). Nota thal the and of the
cable which connects to the passive tap is labeled
"TAP".

¢.) Connectihe coaxial cable fo the front of the passive
tap, IF this is & physically exireme drop on the network,
8 75 chm larminatoer (MIN 45271) musi ba installed on
the ramaining BNG connadcbor.

Figure 3.1 in section 3.1 shows the Mebtwork module
connactad to lha nalwork. Conlinua to step 9.

L IBe falltwing procadurd to connest tha medula o lhe
Mber-optic network. Fibei-optlc network Installation
guidelines are provided in Appendix L.

a) Cannect the drop cable (M/MN 575386 Lo the 3-pin
cannaclar labalad "METWIAK" on tha modula
taceplate.

b.] Refer 1o liqure L2.2 in Appandix L amd conraat tha
drop cable 1o the transcalver. Contlnue o slep 9.

Turn an pawar Lo lhe rack. A0 intamal diagnostic routine
is automatically axecuted by the module, f an errar is
encountered, an errof code wiil ba displayed on the
seven-segment LED, [1the green status light is OFF and
na saven-segmeant grror code is displayed, & logal
watchdog fallure has occurrad.  a diagnaslic faull cods
0 thrgugh & gr b is displayed, the Network modula miwsst
be replaced. (Rafar o Appendlx O for a dascriplion of e
arror codes. |

if the thumbwheel swilches ara 561 to an invalid drop
number, the "A" faull code will be displayed on the
seven-segmeant LED on the module faceplate after
pawer-up. To clear the invalid drap number faull coda,
reder to section 6.2

Monitor siatus reglsters 15 - 18 of the drop D aroa in each
madule using either method describad in section 5.0, K
Ihe values in these registers increase consistenty over &
sharl pariod of {ima, there is 2 commuonication problem.
Refer to section 8.3 for instructions for troubfeshoolling a
communicatian problam.
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3.7 Replacing the Network Communications
Module

Lree the llowing procedure (o raplace the Nabwork module.
Step 1. Slop any appllcation tasks thal may be running.

THIS EQUIFMENT IS AT LINE YOLTAGE WHEN AC POWER 1S CONNECTED.
DISCONNECT AND LOCK QUT ALL UNGROUNDED CONDUCTORS OF THE AC
FOWER LINE. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT
N SEVERE BODILY INJURY OR LOSS OF LIFE.

Slap 2. BDieconnecl tha drop cable from 1he passiva tap of
transcaivar.

Step 3. Tum off power {o tha rack.

Step 4. Disconnect the drop cable frpm the Metwork madule
laceplala.
Stan 5. Use a scrawdnver 10 loasen the screws \hat hald the

Metwork module in the raghk. Taka tha mpodule oul of the
slol i e rack.

Steo .  Take fha new madule out of its shipping containa:. Take [t
aul of the anli-static bag, being careful not to touch the
connectors on the beck of tha module.

Step 7. Inser the module into the rack, making sure il is
well-zaatad in the rack.

Step 8. Set the crop number of the madule by using e two
lnumbwheael switches on the module lacaplate. The
upper swilch is the most signilicant digit, 1he lower awitch
is the least significant digit.

Step 3.  Attach the drog cable 1o the module faceplate.
Slep 10. Atlach the drap catle (o the passiva e o franscalyer,
Etep i1, Turn an pawar g ihe rack.

Slep 12.  Maonilor slatus registars 15 - 1B in tha grop O area Ih sach
madute using elthar method described in section 5.0, IF
the values in these registers increase consistenthy over g
gshon perigd of time, there is 8 communication probdem.
Rafer to section &3 for instruciions far troubleshoofing a
communication prablarn.

3.8  Adding a Network Drop

Wse the follbwing procedurs 10 acd & drop o the cosxial cable nebwork:

Step 1. Identiy the route for a new cable segment {or sagments).
Refar o the recommeandations provided i £aection 3.3. Il a
naw diop i& 1o be added at the end of the netwark cable
systert, anly one new cable segment will be nacessany.
Ciheredizea, two new cable segmants will ba nacassany.

Step 2. Calcutare the new cable segment langth. Ensure the naw
total cable lengih does not axceed the maximum cable
length defined in the AuloMax network specification {seg
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Appandlx Hi. It it exceads ths maxirnem spacified cable
lengih, conault with Raliance Electric before kaking any
further steps.

Stapd.  Cut, Instal, tarmilnata, and Last the new cable sagrment
Tolfowlng 1ha Instructicns providad in ssction 3.5,

Stap 4. Stop all gommunications gver the AustoMax netwaork,

Step 5. Refer to figure 3.28 and use the following pracadures if a
rnew drop if 1o be addad 1o one of the ends of tha
network, Skip to step & if a drop is to be added along the
cable route.

a.} Dlzconnact the tarminating Yoad fram Ihe lap of Tha
existing drop and repkace it with one end ol the new
cabla segmanl.

b.) Cannecl the terminating Ioad to a new tep. Connect
th other and of the nenw cabla segrnent to this tap.

¢.] Attach the fap to the Netwark module using a deop

cabla.
MEW DROP
Fipn £ N
1
P lo|r p|g| |&
§ |53 s |8
sl n R
E K L5;. K
il i | Y
-+ DRODP
CABLE
PASSIVE
Tak

-]
.

NEW CABLE SEGMENT T>1Dl\
75 OHM

BNG CONMECTOR TERMINATING
LOAD

Figure 3.28 - &dding a Mew Drop at the End of the Melwork Cable System

Blep 6. Il a new drop is 10 ba added along the cable routa use
the following procedure;

a.) Cut the Autobdax network cable at the painl whare the
new drop is 1o be added.

b.) Terminata the cable ands with BHO plugs, and splice
tham with Ihe new cable segments.

¢} Connegt the other ends of the new cable sagments
wilh a tap allachad to the new drop as shown
feyure 3.29.
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HNEW DEOP

Bl F M P
P8l F plal |5 P ol E
i E|S LHEL |8 L |E18

51 H E = H Sl R

(E; I ‘[5]- M Sl K

ik Al 1Y Al

DROP
CABLE
PASSIVE
TAP
—f 3 —
BMNC CONNECTORS

Fiqura 3.28 - Adding an Inlarmadiate Drop to the Metwork Cabla System

Slep 7. Resume Aulablax nelwors oparalion.

3.9 Disconnecting a Network Drop

CAUTION: Powaring down a cluster of drops may rasull in loss of Sommuanicalion o a
cogxial cable netwark. Disconnect the drop cable fromihe pagasive tep before powering
down a drop.

Ta lamporarily disconnact an AutoMas coaxial cabile nelwork drop,
disconnect the drop cable from the tap before powering down the
drap, To disconnect a coaxial cable netwark drop permanently or for
an exlendad period of time, use ha lllowing procedurs:

Step 1. Stop network operation,

sep 2. Todisconnect a dreop rom an end o tha nebvork, redar to
figura 3.30 and use the procadura below. Skip to stap 3
for the procecure to disconnect a drop from alang the
cable rauls.

8. Disconnect the drop by detaching the cable segment
betwean this and the naighbgring drop from fhe
naighbgring drop tap.

b.) Tarminate his lap with a 75 ohm fepminating load.
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DISCONMECSTED DROP

r 1
|l | B || &P |
PlQ r Pl
LB | ML |
gl |9 |5 | 5]R |
g | 18l |
R ! L A ' x|
AP |
LARELE |
PASSINE T 1

TAF

~
f,.f
'
I
I
I
I
I
I
I
-
o _

BNC CONNECTOR 75 OWM TERMINATING LOAD

Figure 13,30 - Disconnecting a Drop from the End of the Netwaork Cable System

Step 3. To disconmact 3 dreap alang the cable route, refer to
figure 3,31 and use the followlng procadure:

a.) Disconnect boih Autobax network catde segmants

Irom the fap.
b.] Splice the cable segments using a jack-to-Jack in-lkne
splicing adapler.
DISCOMMECTED RIAOP
Th : WAL
pl8|F pio| §
LIE[Y | L LfEtE
g B | | 1
& | | 3 e
ql 1% ) A
DRAOP
- | ~4——DROP
I_ CABLE i CABLE
PASSIVE i- _-i PASSIVE
TAP L - TAP
BHC CONMECTORS IPLIGE BT COMNESTORS

Figure 3.31 - Disconnecling an Intérmediate Orop from the Nawark Cable System

Step 4. Resume nehwork operation,
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3.10

3.101

3.10.2

3.10.3

3-26

Coaxial Cable System Maintanance

Even il the installation is done propery, the AuloMex network may
lill pxparience soma ynadpecied downlimea. This may be dua Lo
gradual degradation of the cable system components or changss in
Ihe erwirenmental condilions along the cabke path. Becausa of 1his,
some limlied preventive maintenance is required.The following
saclinna descriia racommeandad meintanance procaduras.

Cable System Documentation Maintenance

Keap the network cabls system documantalion up-la-fata wilh all
changas mada 1o the nelwork configuration durlng tha lifa of the
nalwark.

Cable System Deslgn Malntenance

Whan old aguipment is relocated ar new aquipmant is installad, naw
sources of heat, elecirical noise, hazerdous chemicals, and glher
changes ir tha nelwork cable syslem enviranment may ooour,
Ewvaluate the efiect these changes have on the perdormance of ihe
netwerk, If necessany, take comective asclion such ag rerquting
cergin Autohax nelwork cebie sagrnents and addindg shislding to
tha cable systam componanls.

Cable System Inspection

Inspact he AutoMax nelwork cablo systom perladically for damage,
shorts, and discontinuity. To perform these teats, use the eppropriete
time domain reflectometer {TDA) for the cable length, TR can ba
alen usad 1o parform cabla Lesling dung the instalialion or to locate
B posgible cabla faull during troubleshocting. Al tesls should ba
praparly docurneniad.



4.0

PROGRAMMING

Thig section deseribes haw the data is organized in the module and
providaes examplas al how the module is accessed by the
application solbwara, For mare delailed information on
grogramming, refar 1o the AutoMax Programiming Relerence Bindar,

4.1 Register Organlzation
The dual port memory in each Mebwark module is dividad inla 56
arass, ar draps, each conteining 64 16-bit registers {8 total of 3584
registers), Refer to figure 4.1 for registor assignment.
DROP AREA REGISTER TYRE MASTER SLAVE
0 0-31 Slaties MOT TRANSMITTED
32-39 Broadcast Transmils Receives
1 B-31 Data Exchange Receives i
32-63 Data Exchange Transmits 5
2 0-31 Data Exchange Racalvas "
A2-BA Data Exchangs Tranemits =
o3 o-31 Data Exchange Hecaivas »
22-B3 Data Exchangs Transmits *
54 0-31 Data Exchange Receives E;
3253 MNata FBechange Transmits A
G ] 0-31 Data Exchange Racaivas N
22-B3 Dala Exchange Transmits i

“Blaves fransmil registers 0-31 frem anly the drop areas they represent, All other
registers receive data only.

4141

Figure 4.1 - Regialer Assignment

hamory araas are ‘written to by eithar 178 madule's on-board GPU ar
by an appiicatian tesk running on a Pracesaar madule in the rack.
Memory areas thal are writtan 1o by the on-board GPU cannol be
wrillen 1a by an application lask and vice versa. All memany araas,
howeaver, can be read by balh the on-baard CPU and epplicalion
tasks.

Register Agsignment In the Drop 0 Area

Registers (-31 on each module contain network status and contral
Information. This informaltion is urigque to each module and is Nt
transmitted over the netwaork. Except for the drop dapth reqlsier
jeagister 200 in ihe slawe modulas, reqgisters 0-31 in the drop 0 area
ars wrillan b by the on-board CPLL. Therelore the application task
has Read Only accass to thesse ragistars.

Registers 32-39 in the drop O area are broadcast ragisters. Thaesa
ragislars are cantralled by an application tagk running in &
Processor module in the master rack, These registers are
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Raad/Write in Ihe master and Read Only everywhere else on the
namwork.

The registera in the drop G area ara defined as follows:

Baglstes Oasanption

a Ragerved Far Systern Lisa
1 Raserved Far System Usa
2 Reserved For System Lige
3 Reserved For Systerm Lise
4 Drop 015 Stakus in Bits -15
3 rop 16-31 Status in Bits 0-15
& Drop 32-47 Status in Bits 0-15
7 Drap 48-35 Status in Bits 0-16
8 Reserved For System Uae
e Aasarved For System Usa

14 Rasarvad For Syslean Lsa

11 Reserved For System Lse

12 Orap Numbar

13 Keyswilah [1=tMemary Protact, 2=Setup,

J=Programy

14 Messages Received

13 Receive Timeouls

16 Crc Errors

17 Cverrun Erors

18 Abort Errpra

19 Messages Transmitlad

20 Drop Deplh

21 Reserved For Systern Lse

31 Reserved For Syetem Uso

a2 Broadoest Data

ad Broadcast Dala

34 Broadeast Dala

35 Broadeast Daka

38 Broadcast Dala

a7 Broadcast Dala

34 Broadcast Crate

a4 Broadcasi Cata

40 Pasared Far Syslam Llse

B3 Resered Far Systam Use

Flgure 4.2 - Hagisler Assignmarnt far Drap 0 Area

Mote that some of the registars resarved for system use are nal
protected agsinst being written to by an application task. It is the
programmer's responsiblity to ansura thal drop O arsas ara not
wrillan to [with Ihe excaplion of regigier 20 in fhe sleve modules).

dee gections 4.1.1.1 « 4.1.1.11 far a description of the ragisiars in ihe
drop O arega,




4.1.1.1

Regisiers 4 - 7 (Drop Slalus Birs)

WARNING

THE DR{QF 0 STATUS BIT {REGISTER 4, BIT 0) MUST BE USED IMN AN
APPLICATION PROGAAM TG INDICATE NETWORK COMMUMICATION FAILLRE.

FAILURE TO OBSERVE THIS PRECAUTION MAY RESULT IN BODILY INJURY.

WARNING

THE LUSER MUST PROYVIDE AN EXTERNAL, HARDWIRED EMERGENCY STORP
CIRGUIT OUTEIDE OF THE CONTAOLLER CIRCUITRY. THIS CIRCUNT MUST
DISABLE THE SYSTEM IN CASE OF IMPROPER QCPERATION, UNCONTRQLLED
MACHINE OPERATION MAY RESULT IF THIS PROCEDURE 15 NOT FOLLOWED.
FAILURE TG OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

In the master, the drop 2tafus bits indicata which slave drops are
active on the network. The drop status bit will be equal 10 1
whenever the corresponding sleve drop is actively commiunicating
with the master.

In the slave, the drop status bils indicate which drops reprasonted
by thak slave module are active on 1ha natwork. Tha drop slatus bils
will be equal to 1 whan the correspanding drop is aclively
communicating with Ihe master, | any of these bils are equal to 4, it
indicales that tha drop is eilhar nol rapresanted by {hat slave
madule or is not communicating with the master.

In a slave module, the drop 0 status bl fregister 4, bil 0) functions as
ihe logieal AND of the status bits of 2l the dropa thal slave madula
represents, The drop O status biv wall be equal to 1 whan ALL drops
reprasentad by ihat slava module are actively communicating with
tha mastar modula. I any af the drops rapresented by the slave are
nat communlcating with the maclar, the drap D statas bil will ba
aqual to 4, Tharafora, the drop 0 status bl 15 used to indicate
whether Ihe slave module is communicating properly. | a drop fails,
the status bit will be alf a minlimum of 120 milisacands 1 alldw
detaction by an application lask,

For exampla, in a slave maduls with a drop selling of 02 and 3 drop
depth of 3, the drop 0 status bll will be aqual 1o 1 if the drap status
bits for draps 2, 3, and 4 ara glzo aquzl to 1 [i.e., cammunicating
with the mastes). Befer to figure 4.3, { any ar all of 1he Brea draps
are not communicating with Ihe masler, the drop 3 status bit will be
aqual to 0,

15

14 13 12 11 1} 8 &8 7 & & 4 3 2 1 0

o

Gl Oof O Of Of O Oy Op & Q) 1 171 1) &) 1

Figure 4.3 - Register 4 in Drop 02 Slave Module Indicating Drops 2, 3,

and 4 Actively Camrmunicaling With Master

Al power up, the Procesaor sets the drop dapth of the slavas to "1
lo permit remote access to lhe Processer. The drop O status bt in
Ihe sleves and the drop status bils in the master will not e set.
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4-4

4.1.1.2

4.1.1.3

41.1.4

4.1.1.5

4.1.1.8

4.1.1.7

41.1.8

Alter s usar application task has defined drop depth, the statua bits
in the slaves will bz sel to Indicale the drops it reprasants. Tha drop
{ slalus Bit will al&o be zal. In Ihe maetes, tha drap slatue bita will ba
setbo indicate all active drops on the netwaork,

Reglster 12 - Drop Number

Tho on-board CPU raads tha thumbawhisal swilch saltings on tha
faceplate once &t power up or afler a self test and stores the dala in
this regisler

Register 13 - Keyswilch Mode

This register carresponda with Ihe keyswitch seting aof the Power
Supply medule in the rack. 1=Mearnory Protect 2=Selup 3 =Program

Reglster 14 - Messages Racaived

Thizs reglster reflects the tolal number of messagos racoived by Lhal
madule. Wiile the ling is inactive, thig valug will remgin unchangad.
While the line is active, it wifl constantly increase 10 85535 and then
roll avar 1a zero.

Registier 15 - Receive Timeoults

Whean an adiva drop an the nehwark is 6et up 10 racaiva, a timer is
sot for 6 macc in which a message should bo recelved. If 32 messaga
is not raceivad, a raceive limaout accurs and is logged in this
register. The syslem allows for four conseculive timaouts befora it
writea lault code "C7 1o the geven-segmant display, indiceting a
communication fawt.

Register 16 - CAC Errors

Tha 510 perforrns an ermor-checking routine called 8 Cyelic
Redundancy Check {CRC) a5 a result of the SOLC pratacol. Ay
message raceived hat is fagged with a CRAG arror |5 ignored and no
raply is ransmitted. This rasults in a ra-fransmisslon of tha massaga.
The walua in this register wilk increment if & CRC errar oocurs, This
value should ideally remain zero,

Reglster 17 - Ovarrun Errors

Ihe value In Lhis registor wilk incrament if ha bulfer in the 510 is filked
and no read al tha data hes accurred. This valug shaodd ideally
refain Ferno,

Register 18 - Aborl Errors

The abarl sequence leatura of tha SOLE protocal is nol usad in Lha
fransmizsion routine. Therefare, if an abod i3 detected in a receiver,
there has been crrar. Tha valua in thils register will incrameant wilh
egch abar error detegted, This value should ideally remain zero,



41.1.9 Register 19 - Messagea Tranamited

This register raflects the nlal numbar of messagas ransrmittod by
tha maduls. Whila the line is inactive, this value will remain
unchanged in the slave, In the master, 1his value will rapidly increaee
a3 initialization request messagaes are constanlly being sent. While
the lina ig active, this valua will comstantly increasa te 65535 and
than rall cver la 2arn.

4.1.1.10  RBegister 20 {Drop Dapth}

In tha master, this ragister is nol used, In the slave, this register is
usad 1o dafing the number of draps Thet particular slava module
reprosents. The drop depth reglster must never be set o a value
less than 1 gr graglar then 56 mirns Yhe diop satting. In othar
wards, il the drop setting | 54, The drop depth canno! be sl greatar
than 2. Likewise, if the drop sefling is 10, the drop dapth cannat ba
set greater than 4&.

The drop dapih should ba eet ko the minimuen veluee raquired 1o
sallsly tha application 1o minimiza the update pariod for that
madule. The drop dapth value can be modified at any time withowt
removing an active drop irom the network. Noke that the assignment
of phyzical or virtual drops musl nol avardagpe ar liansmission
collislans will ocour.

WARMING

THE USEHR MUST PROVIDE AM EXTERNAL, HARDWIRED EMERGENCY STOP
CIRCLHT QUTSIDE OF THE CONTROLLER CIRCUITRY. THIS GIRCUIT MUST
DISAHLE THE SYSTEM N CASE OF IMPROPER OPERATION. UNCONTROLLED
MACHIME OPERATION MAY RESLLT IF THIE PROCEDURE IS NOT FOLLOWED.
FAILURE TC OBSERVE THIS PRECAUTION COLLD RESULT IN BODILY INJURY

Bit 14 oof Ihis registes is Lha arror bil. 1Lig Sal by the Nelwork siodula
if the existing drop depth value is Invalid. When bit 14 is sat, the [ast
valid drap daplh valus is usad. An invalid drop depth valus written
by an application task should be discoverad and correcled during
initial system testing.

Bit 15 is the processing completa bil. [tig sel whan the Maelwork
medule has completed pracessing of Ihe drap depth regiater. If the
drop dapth valea |s changed by an appllcatlon task, tha task must
monitor bit 15 to verify that the Srop depth value processing bas
been completed by the Metwork madule.

The Melwork module, used wilhin a rack cantaining a 5704304 or
later Procassor module will avtomatically have a drop dapth of one
set by the Processor upan power-up, (If the Nelwork module is used
in an AuteMax Varsion 1.0 rack ar a OGS rack, the drop depth will
not be assigned until an application task sels it.) The processing
complele bil ¢bi 15 will ba equeal ta 1, Al this time, it is possible for
data from thal drep (for example, the drop 5 area in physical

drage 05} to be ransmilled over the network. Howaver, nana of the
virtual drop memiory areas for that drop will be acceasible untl drop
depth has bean definod by the appllcation task.

4.5
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4.1.1.11

4.1.2

To assign drop depth, an application task writes the desired integer
value {o this register. The processing compleis bit (bit 15) and the
grrar kit (bil 14} should then be monitored to verify thet the drop
deplh value has been accepted and procesesd. The appication task
must ensure that the processing complete bit is equal (o 1 and the
errar bit is equal Io @ bafora pracesding.

Registers 32 - 39 {Broadcast Data)

Tha mastar Iranémils the dala in its brosdeast regisiers lo the
broadcast regisiers in each slave Malwark module simullaneously
each time it updates a drop area. This is done evany 2.99
milliseconds (ihe tme il tekes o update one drop areg). The cala in
the broadeast registers is not largeted for any padicular drop.
Controlled by the application task running in a Progessor module in
the master rack, broadeast data is usually data of higher pricrily that
naede to be transmitted ta all drops e soon as possikle, such as
emergency stops, line speed references, and network status, These
reqisters are ReadWrite in the magter and Read I:|I'I|]|I' in tha slavas.

Data Exchange Registers

Crap areas 1-55 o the dual porl memary are dividad inlo 64 18-bit
data registers. Registess 0-31 In drop areas 1-55 contaln the data
that an application 1ask in the slave rack has written 1o tham. Thase
registers will then be transmitted 10 the master and all other slaves
o the nalwark. Tha number of ragistars that an applicalicn &sk in
that rack can write t0 is determined by the drop depth assigned to
lha Melwark moduls in thal rask. Each slava has 32 registers times
its drop depth that can be writen to and then transmitted. In other
words, a rack that has been delined as drap 01 wilh 8 drop depth af
2 has ReacWrite access (o registers 0-31 in memory drop areas 1
and 2 for a totak of B4 regislars, This araa iz Read Only evarywhara
glse n the network,

Registers 32-83 contain the data that an application task In the
master rack has written 1o the master Network module for a
pericutar drop. This dets is consequently transmitted from the
rrtaster to the addressed drag with all othar drops receiving the data
simultaneously. The master has 32 reglaters timas tha numbar af
draps on the network to wiite to and then transmit. This ares ig
ReadMrlte in 1ha mastsr and Read Qnly avarywhers alsa on the
nebwork,

The duai port image of reglsters 32-33 0 tha drop O arga and drop
argas 1-85 will be tha sama in each modula thei is activa on tha
netwark, Therefore, the data in all drops which are active on the
network ia available to any other drop that is active on the netyork,

There will be g ime [ag between output data written from one drop
and ils appearance in the dual port image of all alher drops, This
tima lag will be loss than or egual W e updata period as described
in section 4.2,



4.2

4.3

Data Update Rate

The update rale can be calgulated using the fallowing formula:

UPDATE TIME = {DAQF TIME X N) + NEW _DROP TEST TIME +
MSG_XFER TIME

where DROP_TIME = amount of lime needed far the masier o
reguast an update and a slave 1o respond to the request
(298 msec).

M = number of slave drops (physlcal and winual)

MEW DRACP TEST TIME - amounl of lirme nead lor e
master 1o pall an inactive drip and wait lor ita reaponse {2.48
M&AC A33UMing no respanse),

M3G_XFER_TIME = amgunl of ima to ransfar pregramming
terminal massages. || the mastar is ganding a massaga, tha
MSG_XFER_TIME is 2.00 mseac. [ & slave is sanding a
maseage, this lima |5 3.395 msac.

For example, a nabsark compased of 10 draps which is nat
messaging will update each drop with a period of;

[(2.949 » 10) + 2.48] msec — 32.3B rmzac

The same network with slaves using messaging will pdate each
drop with a perlod of:

[(2.88 x 10} + 2.48 + 3.305| msac « 35775 msae

The update ima iz not allected by how many regislars are Lsed in
an application task bacause all 32 Iinput and 32 cutput registers are
transmitted far each aclive drop.

Configuration

Before running any application 1asks, the syalam must ba
configured. The majar function of conliguration is 1o assign
meaningful symbolic names to physical points in the systenn, This
iealure allows you to construct application asks uzing variable
names instead of aciual phyeical locations,

Tha varlables dalined during configuration are termed commaon
varighles. These gra mada avaitable In BASIC and Conbrol bioek
application tasks using the COMMOMN statement, For Ladder
Logic/PC tasks, you use the PC taak editor to degignate them
COMMON,

Whan conllguring sach Nerwork maodule, variable names are
asgigned lo memary lacaliaons in the Network madule, ie., the
reglsters [ the drop areas. Bacausa tha mamary [naga in each
Network module an the ngbwark iz idenlicel, the variable will appear
in the sama mamary locatlian on aach module. Each rack's
configuration, thereiore, =hould define the sama variable in tha
sama memory location in order or ihe Processor module in tha rack
to accass |t

Far axampls, assume ona rack has delingd registar 10 in drop 1 of
the Metwaork module to be the tension feedback variabie
TENFDBK3%. In ordar for anolher rack 10 accass this varahle, it must
akse daline reglstar 10 of drap 1 as this variable during
conflguratlon. The same vaslable name is usually usad In each rack,
but it iz nat required, Oinly the locafien ol the variahle must he
dalined the samsa.



YWARNING

IF ¥OU USE REALS OR DDUBLE INTEGER VARIABLES IN THIS INSTANCE, YOU
MUST IMPLEMENT A SOFTWARE HANMDEHAKE BETWEEN THE TRANSMITTER
AND RECEIVER TC ENZURE THAT BOTH THE LEAST SIGNIFICANT AND MOST
SIGHIFICANT 16 BITS HAVE BEEN TRANSMITTED BEFORE THEY ARE READ BY
THE RECEIVING APPLICATION PROGRAM. FAILURE TO CBSERVE THIS
FRECAUTION COULD RESULT IN BOLILY INJURY OR DAMAGE TO EQUIPMENT.

T configure the Network module reler to the ReSource AutoMex
Programming Executiva ingtructon manual.

In Autoddax Versions 1.00and 2.0 and In all versions of DCS 50400, 2
configuration task must be created and loaded onio the
Processor(s) n fhe rack before any application task can be
axptuled. Rafar 1o ihe Coriguration Task Insiruclion Manuel
(J-3649) if yaur system i3 AutoMax Varaion 1.0 ar 2.0,

4.4 Sample Application Program

Aa described aove, nefwork varshbles must be defined before they
can ba accassad by an application task. Below is an exarmpla of a
configuration task required for defining natwaork varlables In
AutoMax Version 1.0 and 2.0 systems. Mote that AutoMeax Version 3
and later syslems do nod require you o wiile a configuraiion iask; all
varighlee are defined using the Sotwars Configurator in the
Programming Exscutiva soHware.

The configuratian task defnes the location of the vanables in the
rrecdule’s memary. Defirad in Ihis task is 1he diop depth reqgistes, the
drop depth ragistar armas bil, tha drop depth precessing complate
bit, and the drop 0 status bil These variables will not be ransferred
across the nalwark; theredora, an IODEF slatemant is used. The
netwiork variable REF5: defined in line 160 will be transmitted,
tharaiore s MNETDEF stetament is used.

Drop (5 (Drop Depth = 2)

Metwork Modulae isin siot s

Canfiguratian Taak:

160 FODEF DRCF_CEPTHW[ 5LOT=6, REGISTER=211]

110 FIOCEF HETOCLRE | SLOT=6, ROGISTCA=20, OIT=14]
120 IGOEF METODS R SLOT =4, REGISTER=20, BIT=15]
13n IGOEF METH 0] SLOT -5, REGSTE—1_ &IT -]
180 METREF REFS:| SLOT—5, DROF -4, AEGISTER—Z]

BASIC o Contral Block Tashk:

The lirsl Ihrae linss of the iollswing lEsk shiould be includad al the
beginning of the task initalization section of the highest priorigy
BASIC ar Conlral Bloek task. Tha firsl line daciaras Sha commaon
network variables, Lime 500 dcfines the drop depth. In the following
1ask, SPEED POTS is asswmad o rafer to an input from ar A7D
inpul modula.

100 COMMIH DADP NEFTHY, AEF%, SFEED POTH

238 1St af kapk nsiraion

S0 LIHLIF d1EH | HE% =3

1M SInRT EVERY 2 TICGKS

200 PLF%=SPOCD_POTR * 2

32TET END




If drop 0B wishas to use tha value of BEFS generated in drop 05,
the following epplication task could be used. Mole in ling 160 of the
configuration task that the name of tha variable AEF% has baen
changad 10 DROPS_REF%. This has no atfacl an the variable lialf,
but may be helpful to the programmer for reference purposes. Mote
alzo the only diflerenca in dalining the location of 1his varabla is fhe
glaf nurmber. The Network modiele is located inslot 7 af this rack,
Bacausa the dusl por image will be tdenlical in each module, this
varlabla valua will ba located in ragistar £ of Ihe drop E area in 8ach
medule,

Drop 08 (Drop Depth = 1}
Metviark Madule is in slot 7
Configuration Tagk:

1 FDEF DROP_CORTHS[ SLOT =7, REGISTER-210]

110 MODEF NETDDERZ[ SLOT=r. REGISTER —2u, BIT—14]
130 HDEF HETDDOHR | SLOT =7, REGESTCR=20, BiT=1t|
130 DEF HETWODkKSE| SLOT=TF, REGISTCA=4, OIT=1]

160 WETUEF DRGPS FEFS| SLOT—7. OROP -8, AEGISTER=2]

Contral Block Task;

1y COMMONOACF DEFTHR, DROFS HEF%:

S OHQF CERTHW—1

THID  GALL BCkh LCOP [MICKS - ap

1900 CALL SECCT (INPUT 1 = OACPE REF®
SFLEGT 1 = RUME
OQUTPUT - SEC REF%)

- -

29767 END

4.5 Ensuring Network Integrity

WARMNING

THE AutoMax METWORK |& DESIGNED TO CONTINUE OPERATING IF OME OR
MORE DROPS ON THE NETWORY FAILS (R IS TAKEN OFF LINE. IF CERTAIN
DATA MUST BE TRANSFERRED RELIABLY TQD EMSURE SAFE QOPERATION, THE
USER MUST ADD EQFTWARE HANDESHAKING IN THE APPLICATION PROGRAM
THAT WILL DETECT LOSS OF COMMUNICATION. FAILURE TO OBSERVE THIS
PRECAUTION MAY RESULT IN BODILY INJURY.

WARNING

THE USER MUST PROVIDE AN EXTERNAL, HARDWIRED EMERBENCY STCP
CIRCUIT OUTSIDE OF THE CONTROLLER CIRCUITRY. THIS CIRCUNIT MUST
DISABLE THE SYSTEM IN CASE OF IMPROPER OPERATION, UNCONTROLLED
MACHINE DPERATION MAY RESLULT IF THIS PROCEDURE 15 HOT FOLLOWED,
FAILURE TO OBSERVE THIZ PRECAUTION COULD RESLULY IN BODILY INJURY.

In the event of g network failure, i.e., & drop becomes unable o
communicate with the maslar lor any reasan, conlrgls must be in
place to ensure the system reacts Ina prediclable, conlrollad
manner. Each nebwork madule centaing bits that indicate
communicalion slalus. Thasa bils must be usad in the application
task to generate faults indicating commiunlcation failure. Application
tasks in tha pther racks determine how the system will react to a
partlcutar drop golng aff line. Tha application tesk must ensure that




propery functioning units on the network can continue o run with
tha statas of YO and procass variablas conlrollad in & pradictable
and safe manner.

I the nalwork s installad corraectly, ha grops will cormmunicale wilh
gasantially na arrors at all. It is & narmal ooeurrance in a system like
this 1o perlodicatly hava an error, but the frequeancy shoukd be vary
low. You may notice tha emcr registers, over the pericd of a day or
twa, will lag ane or twa erorga. The gystem i designed to work
arcund these occasional errors,

Each lime tha masiar ransmils 2 message, il axpocls a rosponso
from the targeted drap. if therg i3 no response, the master will
retranemit tha message up to ihree mare limas. In these instanoes,
retransmitting the message will flx tha momentary problem.
However, if the master has failed fo receive g response aftar
ransmilling a messaga fowr Limes, the drop will go off line Tar a
minimum of 120 ms. This indicates something is serioushy wrong.
The cause of the communicatian feilure should be investigaled and
carrected balora the systam is allowed 1o canlinue oparating.

Using the following circuit in your PG task will record the feult status
end anghle ihe oparaior 1o daterrmine hal tha aivwork has baan
gstablished, the application softwarae is nunning, and the data is safe
0 use hefore restaring fhe syslem.

DROP_STATUS.
FROM NETWORK FAULT STATUS
—{ /] g5
FAULT STATUS  AESET
| e | I'! n |
| 8 | i .

4.5.1

410

DAOP_STATUS can be allher the drop O siatus bit in the slave diop
ar the particulas Grop's stalus bil in the master (reler to section
4.1.1.1), RESET indicates a manual reset under opergior control.
Whan the drap gaas off ling lor the 120 ms periad, e

FAULT STATUS coil will go high and stay high urtil it is rmanuslly
resst by the operator,

Detecting Partial Network Failure

Focall thal all dala s braadeast, e, transmilteds simultaneously o
&l draps. If a response is nat receivad from & targeled drap, the
rastar will retry thros timas 10 communicale with that drop.
However, if & drop that was nat iargeted for that fransmission did not
receive Ihe massage coracily, the master will ot relransmi the
message Jnless the largeled drop also did not recelve I IEis
pazsibla, tharafora, inat this drop will nol conlain the rmost current
copy of the data.

This problem can be detected by moniloring stalus registers 15-18
in the drop O area of Ihe madule. If these values increase rapidly
aver a shor pariod of time, there is a problem with network integriby,




4.6

If this Is & concermn in your application, yow should direct data from
slave io mester lo slave. For axample, assume data Irom one rack
idrop 1) Is critlcal 10 the operalion of ancther rack (drop 2). Afler this
deta iz transmitted 1o Jha masler, the maslar can Wransfer i to Its
grap 2 arga and then fransmi it direcily to diop 2.

Use of Hardware Interrupts in Racks
Containing Network Modules

This section Is applicable anly to racks that contain a CRL
application 1ask{s) or 1asks that contain hardware EVENT
statemenis in Control Block or BASIC applicalion lasks. These ko
kinds of lasks require Procassars to allocate hardwars intarropt ines
on tha reck backplaneg bacausa some porlion o lask exaculion
depands upon recelving a usar-dafined hardware interupt from
analhar modula in the rack, a.q.. a Beselver Inpul modula, Thea
romainder of this section will first describe the basic method by
which Interrupl lines are allocated and then how Metwork
Communications and Ethemet Metwork Interface modules affect the
allocation process. See the Enhanced BASIC Language instruciion
manual (J-3675} for more infarmation on hardware EVENT
slatements and the Conirgl Block Language Instruction manual
[J-3676)} for more infarmatian on THML taska.

Bacausa the number of interrupt fines is limited to four, i is
nacessarny o take inlo account the rufea by which they are allocated
in order to prevent errars when application tasks aré pul Nt fun,
Each of the four Intarrupt ines can "service® one of the following:

a)  up t four BASIC language hardware EVENT stalements found
in BASIC or Cantrad Block lasks on one Procassaor module

B one CML fask [used in racks canteining drive modulas only)

Any ona Processor module can allocate cne of 1he four interrupt
lines for up to four EVENT statemants and ane fine for a CML lask.
{ZML lashs ars limlted to two per rack because of drive module
coMiguration restrictions). Mote thal a minimum of gna hardwang
interrupt line will be allocated lor @ Processor moduls regardlass of
whalhar there is ana or lour hardwara EVENT slatamants used in
application lasks loaded an thal Procassor,

The following exarmples of inlerrupt line alocation assume thal thara
ara three Procaessar modules in the rack, Mote that Ihese examples
do not teke into account ike affciency of disiribuling application
Yanks hebween Pracessor modules in this manner fn s al
system perdormance) and do not include Network Communications
modules (MM S7C404A or lafer) ar Etharnel Mabwork Interfaca
madutes (MM 57C440) These two modules will be added in latey
examples,
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4.6.1 Examples of Interrupt Line Allocation

The Inlicwing ara examples of intarrupt ine allocation.

Expmple #1
Sloit 4 Sot 2 Slot 3
Processor Procassor Pracessor
headd Lile Macube Mordula
4 hardware EVENT  No hardware EVENT 2 hardware EVEMT
slatgrmants ir slalamenls ar slalamants.
HASIC ar Conlral ChAL lashks.
Elock 1aeks.
Example #2
Slol 1 Shol 2 Slo1 3
Processol Processor Procassar
Madule Madule Moduls
Gk L
oM M
CHL
1 CML task 4 handware EVENT 1 hardware EVEMNT
stalanants. staternent and
i CML tack.
— = Interrupt Line M = Metwork Modules
¥ - Hardwara EVYENT Siatamant E = Etharnal Madulas

AL = CML Task



4.6.2

Exsample #3

Shot 1 Gt 2 Slat 3
Processor Processor Processor
Module Module Module

- CML
1 hardware EVYENMT 1 CML task and Mo hardware EVENT
statemant d harcware EVEMT  slatemants or
stelements CML task.
Exarme #4
Slat 1 Slot 2 Slot 3
Pracessor Processar Processos
hModula Module Module
CML-
L
L
o]
1 CME 1ask 2 harchwara EVENT 2 hardware EVENT
stataments and stalarmenis

1 ChtL Eack.

N = Metwork Modules
E = Ethernel Modulas

Interrupt Line
X Hardware EVENT Staterant
CML = CML Task

Examples of Interrupt Line Allocation with Network
or Ethernet Modules in the Rack

Whth Ihe addiicn of Melwork modules (MM 57CA04A and later only)
or Etherrned Mabregrk Interfaca modules 1o dhe rack, however,
sxamplas #2 and #4 in sachion 4.6.1 would ceuse an amor {code 44
on Processor LERS) when tasks were put into eun and woukd not
allow them to go inte ren. The following saction explains Ihe
allacalion ol interrupts when Natwork and Ethernet modules are
added o the examples in 4.6.1.

Mahwark and Ethernet modules require the allocation of an internipt
line by the feftmost Processor modula n the rack. The prasence of
gither or both of Ihese two modubes in amy guanlity wili requlre a
gingle mtemrupt line, The interrupt line reguested by these modulas,
howaver, can be sharad wilh Iour hardware EVENT statermanis bt
cannot ba shared with e irarrupt line required by 5 CML tash.

[T hee Metwork modules and one Ethernet module were added o Lha
rack in the above examples, e lollowing would ooour. Nate thal
whan githar of thase modules are zdded to the rack, the laftmost
Processor modula will shaw an increasa in CPL atilization
{processing capacity used). The CPU utllization slalislic is available
thraugh tha Programming Executive solwars,
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Example #1

The Network and Ethernet modules would sharg the interrupt line
with tha four hardware EVENT slatarnents in tha leflmost Processor

mooula.

Slot 1 Siot 3 Slal 3
Processor FProceesor Pracassar
Madula Madula Module
T O N'E
==  — |mterrupl Line M = Metwork Modules
¥ = Hardware EVENT Statemeant E - Ethesnat Modulas

CAAL = CML Tazk

Examplo #2
in axample #2, the addition of Network end Ethernal mooules would
CAUsa an areor whan applicalion lasks were put Into run, The CML
lask in 1he leftmost Processor module cannot share its interrupd line,
and the remalning three lines are already allocated [one on the
Processorin slot 2, two on the Processor in slot 3).

Cine solutian to thie prablem would be o move tne CML task from
1he Processorin slot 1 1o the Processor in slot 2 and thes 1ask(s)
containing the feur hardware EVENT statements from the Processor
I slot 2 to the Processor in slat 1, The Metwork and Etharnal
medules could shareg tha intermupl lina reguired for the EVENT
slatements in the fefimost Processor

Slol 1 Sot 2 Siot 3
Processor Processor Pracessor
Mad ule Madule Module
Chf—
[ N-E
CML:
— = |nterrupl Lne M = Metwork Modulss
% = Hardware EVENT Statermant E = Ethernet Modules
cmL = CML Task

Expmple #3

Tha Maelwark and Ethaernat modules would share the line required for
the hardesare EVENT statemnent it the lefimozst Procassar. Mots fhat
this line cgn ha shared whalhar il is used for 1, 2, 3, or 4 EYEMT

slalamants.



Slat Slat 2 Slat 3

Frocassaor Procassar Progassaor
hodule dModule BAatle
e [t
CML
mom M
= = Intadrupi Line N = Network Modules
x = Hardware EYENT Statement E = Ethernat Modulas

ChiL = CML Tazk

Exampla #4

Thig example would cause an efror whan application tasks were pul
imo run. Four irterrupt lines have already bean allocaled. The
leftmast Processor module has allaocated one for ite CML gpplication
tagk. The Processor moduke In slot 2 has allocated one for o
hardwara EVENT statamants and one for ils CML task, The
Processorin slot 3 has allocated one for twa hardware EVENT
slaterments. There are no other interrupt lines far the leftmast
Procassor 1o allacate for the Metwork and Ethemet modutes, and
the intarrupt line required tor the GML 1ask cannot be sharad.

Ong salulion is o move the CML 1ask from the processorin slot 1o
the Processar in $lot 3 and Lomaove the task or tasks conlaining g
harcware EVENT statemenis fram the Processor in slot 3 o the
Processor in slot 2. In khis cese, the Processor in slat 2 still requires
two inlerrupt fines. The Pracessor module requires one inlerrupt
line, The [eftrnost Processor will allocate an Interrupl line lor the
Malwark and Elharnel modueles. Mote that this line could be shared
with up to four EVENT statements,

Slat 1 Hlat 2 =al 3
Processar Processor Frocassor
Module Module Maodula
AL
GhiL
W-E
o T
= = Inlermypt Ling M = Metwork Modulas
® = Hardware EVENT Statemant E = Elhernst Modulas

CML — CML Task
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2.0

5.1

5'1.1

PROGRAMMING TERMINAL
COMMUNICATIONS

This esclion describea the lunctiaon of Ihe programming eminal at
thie local and nakwark leveds. For mora informalion regarding the
fealures of the AuloMax Programming Executive, refer 10 ihe
AutoMex Programming Executive inslruclicn manual.

Connecting to the Network Module
for Local Monitoring

Lacal monitoring of the Matwaork module 15 perfomed with a terminal
or a parsonal computar running emulation software connected o
the R3-232 port on the faceplate ol the Nabwark Module. The
termingl must be [acked in capital letters. The AS-232 port Is
lfactory-configured for a data rate of 1200 baud, B data bits per
character in Iramemiegion and recaiva, 1 stop bit, and na parily. The
Aulaldax Programming Exacutive includes the Kemmit™
communications solfware which allows your pareongl computer to
emulala a terminal. Rafer to 3516, Iha Karmil commu nications
saftware instrucltion manual, for Instrucllons on uging Kermit,

There are two commands from the termingl that are recegnized by
the Metwerk module: 5 and T, These ana described babow.

o (Status) Command

When an “5° {uppercasa only) is typed al the lerminal, all the
parameters associaled with the modube will be displayed at the
programming terminat. All dreps will display the fellowing status
information:

SOFTWARE PART MUMBER 415450-nnnx
{nnin is the part vergion and » is the part revigion letter)

GHASSIS IS AGTIVE OR INACTIVE
LINE 5 ACTIVE OR INACTIVE
MODE 13 FROGRAM, MEMORY PROTECT, OR SETUP

DAROPF MUMBER 0 THROUGH 55
MESSAGES RECEIVED:
RECEIVE TIMEOUTS
CRC ERROURS
OWERRUN ERRCRS
ABORT ERRORS
MESSAGES SENT:

ZEIZ=Z=EZE

DROF STATUS (X = ACTIVE)

12345678901 2345678901 23466789 012545687Y8001234 567800123

@DUDI}UDEN 111111111 2222222222 333333333344444444445555@

Orop O

Drap 55
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5.1.2

The mastar logs the error paramaters (RECEIVE TIMECUTS, CRC,
OVERRUM, and ABORAT) for the enfire nahwotk. Al network statistical
paramaless will Incraasa to 88535 and than roll ovar 1o Zero.

MESSAGES RECEIVED: This is Ihe valua of ragister 14 in the drop
araa of the madule's dual pont memaory. Refer 1o section 4.1.1.4.

RECEWE TIMEQUTS: This is the value of register 15 in the drap 0
area of lhe module’s dus! pord meameory, Reter 1o seclion 4.1.1 5.

CRC ERROAS: This is the valus of ragieter 16 in tha drop 0 arsa of
tha medule's dual pord memaeny. Raeler o seclion 4.1.1.6.

AWYERRUMN ERRDRS: This s the valua of raglsiar 17 In the drop D
area of fhe module’s dusl pot memary. Refer 1o segtion 4.1.1.7,

ABORT ERRORE: This ks the valus of registar 18 in Ihe drop D area
of the module’s duat port memory. Relar to saction 4.1.1.8,

MESSAGES TRANSMITTED: This is the valua of register 19 in the
drop O area of the module’s dual por memory. Refer to
saclion4.1.1.8.

DROPF STATUS: This is essentiglly the same drop status information
contained in dusl por registers 4 through 7. F the module iz a
maslar, this indicales all draps that are active on tha nelwork. Il the
module is a slave, this indicates which drops that it represents are
attive on the nebwork, For example, if the slave drop selting on the
Ihumbwheesl switches is equal to 1 and the Drop Dapth specification
Iz equal to 5, the DROP STATUS display will indlcate whether or not
drops 1, 2, 3, 4, and S are active by placing an "X" undey the
appropriate drop numiars,

Thig statug repo is not cortinually updated on 1he screen, You
must press “5" sach liene you want updaled information.

T (Self Test) Command

The "T" command Is valld anly i the Power Supply keyswitch is in
the PROGRAM position and the Natwork modula |5 nol connaciad
1o the network, Typing "T° (uppercase only} Inlliates the power-up
sequence end the self-diagnostic test of the Nebwork maodule,

While this Is exacuting, access to the dual port memory from the
Muliibus® iz inhibiled, cavsing any attempted socasses to tha
modulz 1o cause a bug arror. Therefore, If applicatlon tasks running
an & Procassnr modula are accessing variables on this Metwork
madule, slop tha application lasks to avald shulllng down tha
gystem wilh a user bus emor before wsing tis command,

This command can be usad o raset tha Natwark moduls atter you
have usad the thumbwhesl switchas to change the drop number
instead of cycling powaer 1o tha entira rack. Howawver, drop dapth will
be "0" after the module completes the test and error code "G
fcommunicalion tailurg) will appear on tha Nebwark mpdula's LED
dizplay. This emror can be clearad by wrlling a valld drop depih to
regisier 2] ol that madule using tha Manitor 10} featura of lhe
AutoMax Programming Execullve or running an application ask that
defings drop daplh.



5.2

5.2.1

5.2.2

5.2.3

Connecting to an AutoMax Processor

Cennacting an [BM-compatible compuler unning Ihe Autohda
Exgcutive 1o the lelimost Processor modula Intha rack allows you 1o
communicale directly with the local rack or with any rack on lne
natwark. The default status is direct communicalion with tha rack
hat is physically connecied to tha personal computar. See below for
mare information on direct and netwark communication.

Mote that you do not nead to establish a network connection
theoiegh (he CHW-LINE manu to load an operating systam owar a
natwark. Hawever, tha rack to which you ara diractly connaclad
musl have the operating syatem loaded batora any aparating
aystems can ba lnaded la other racks owver the network. Refer ko the
AutoMax Programming Executiva instruction mantal for more
informetion.

Direct Communication with the Local Rack

Salecting direct communicalion from tha GMN-LINE ment will cause
tha Executive saltwara to 2and all communication W the rack to
which the persanal computar 15 directhy connecled, Direct
connection is the delault status. Refer to the AutoMax Programming
Exacutive inslruction manual for the procedure required for direct
communication.

Network Communication

Any funclion of the AulaMax PFrogramming Executive can ba
paronmed ovor the network:. Refar fo the AuteMax Pragramming
Executive instruction manual for the procedure required to
communicale ovar he natwork.

Data ransmission scheduling by the master is "round robin®, ie., no
drop may ransmil a second tirme before all dropa have bransmittod
ihie first time. Alsq, the mastar and slaves operale al equal priarity
whan wailing 1o send data.

Terminal Connectione Limitation

The numbear af tarminals that may be communicaling over the
nabwark 15 imitad only by the number of programming ports
avallable. Howawver, no more than threea nelwork and ona local
connections may be made Lo ona given rack at cne time. Write
actess is canlralled by passward and |3 granted to only one
conneclion par rack,.
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6.0 DIAGNOSTICS AND

TROUBLESHOOTING

This section describes haw to troubleshoot the Metwork
Communigations modula. If tha problem cannot be corectad wsing

the proceduras balow, the unit is not user-saniceabla. Sae |
Appendix L for infarmation an troubtashaaling the flbar-aptic link

and ils componants.

OHLY OQUALIFIED ELECTRICAL PERSONMMEL FAMILIAR WITH THE
CONSTRUCTION AND CPERATION OF THIS EQUIPMENT AND THE HAZARDS
INVOLYED SHOULD INSTALL, ADJUST, ORPERATE, ANDYOR SERYICE THIS
EQGUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS EWTIRETY
BEFORE PROCEEDING. FAILURE TQ OBSERVE THIS PRECAUTION COULD
RESILT IN SEVERE BODILY INJURY QR LOSE OF LIFE.

6.1

6.2

6.3

The “OK” Light is OFF

Problann: Tha graen "DK" stalus light on the lece ol the Meatwork
module is off. This light shauld be on when Ihe module has passad
its internal diagnoslics atter power-ug. f 1he green "0K" status light
iz ofl, and no seven-segment error cods ie displayed, e local
watchdog failure has oceurrad. Cycle powaer (o the rack, If the "OK"
stalus lighl remaing off, replace the module,

Invalid Drop Number

Prabrlem: Error code A appears on a Nehwaork module's LED display
at power-up. This error coda indicalas an nvalid drop number. This
will anly oceor il Lhe drap number on tha thumbwheel swiichea is
greatar than 55,

Use the follgwing pracedurs 1o clear Ihe erfor code:

Step 1. Enlar the corract diop numbar an the thumbwhes!
switchas,

Step 2. Cycle powar I the rack or [ssua a salf tést command
{(*T7) through the programming terminal {refer to
sactian 5.0).

Natwork Fallure

Preblem: Error code C appears on the Matwark module's LED
digplay. This amor code indicates a nalwark failura. [ the module is a
maslar drap, no ather drops are functional on the network, [fihe
module is & slave drop, it ia not receiving sny messages from the
master drop and the data containad in its dual port mamory will
ramain at tha last valua wrltten 1o it. The data largeted for that drop
will ramain frozen in the dual port memary of the cther slaves on the
netwark. Thig fault code = reset whanewar ihe line goes acikve. Tha
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causes of & rabwork lgilure are incomect drop depth specilications
or lack of cabls systeam inlegrity.

The mastat Ings the eror parameters (RECENVE TIMEQUTS, CRG,
OVERRUN, and ABORT) for the entirg network. Mondtoring thesa
registers will indicate cable syslam integrily or lack of it. A faw errors
may accumulate ovar g pariod of tima, such as a few days; but,
whan thesa paramaler values increase consistantty ower a snort
period of lime, there is a problem with the integrily. If Lhis aecurs,
mionitor the error parametars of sach Matwork maduls o isolate the
problan.

Use the following procadure (o isolals he cavse of 2
communicalion lailure:

Step 1. Verify that the drop numbaer ol the slave maodulas ls
unique end the thumbwheal swilehas ars sat correcily,
Verify that the thumbwheal saltings an tha module
correspond 1o the drop number velue in registar 12 inthe
drop 0 area. Thae Matwork module reads the thurmbwheel
swil¢has only enee at power up. If any changes have
baan made to the thumbwhesl swilches, you must cycle
power fa the rack {or resel \ne modute using the seif tast
function) In order for the new settings lo ba recorded in
thig ragisiar.

Step 2. Verify that drop deplh has besn spaciliad. If you have
perdormed the self tast function, the modula will power up
with a drop dapth of . IFthe Network moduls is used in
an Autobax Verslon 1.0 system or & DCS 5000 syslem, it
will also power up with & drop depth of "'0". Writing a valld
drop daplh to ragister 20 or unning an application task
that defines drop depth will claar this arrod.

Step 3. Verify that the drop depth specifications for each siave
mipdula are such that the slave modules do not overap in
drop numbears. Only ane slave module can e configured
to respond to any given deop number.

NOTE: Use slops 4 through & befow if you fave e cogxial
cabia nefwork. if you have g ibar-oplic nalwork, S0
section L3.1.

Slap 4.  Verify that the network conneclions o each module are
gecure. Check the drop cabls cennaction at the module
laceplala and al the passive tap, Yerify that the coex
cable connections are securea.

Step 5. Varily Ihal the network cabling Is lerminated correcthy.
Thare must be a fine terminater at each end of the
natwark.

Step 6.  Werify that the cabling balwean Molwork modules is

installed In te own separate conduit held free Inom mejor
noise sources, such as power or albe slgnal wirss.

Step 7. Inopect and asl the cabia systam fellowing the
ingtruclons in sactions 3.5.1 and 3.5.4.

Step 8. VMarify that the nelwork cabling does not exceed the
maximum allowable lenglh given tha numbar al physical
drops and ite electrical characlerslics.



6.4

6.9

Bus Error

Problem; Error code 31 gar 56-58 appears on a Processor module’s
LED dlisplay. Thasa edrors indlcalo tha sysiem has a problem
aocassing Iha module thraugh the backplane bus. FPossible causes
of 3 bus edror are a missing module, 8 meduls in the wrong siot, or
a mallunctloning module, kis also possibla that the user is
atternpting to write fo Read Only ragisters on tha modide,

Use the following procedue ta isolate & bus arror:
Step 1. Verify that Ihe madule is in 1he corract slot.

Yarlfy that the slot number being ratarenced in lhe
application tasks agress with 1ha slol rumber detfined
durirg canfiguration.

Step 2. Varily the drop rumbear is Camacl.

The thumbwhesl switches may be changed whila the
modula is on line withaut having any effect on the system.
O the next pawer up, if the thumbwhee! switches deling
a drop that is valid and uniqua on tha nalwark, the
processgr will acgapt it as a valid drop. Howover, the new
drop satling wlll re-define 1he Read\Write ereas in Lha
modula's mamory. When he application task 15 o, it witl
no langer be able to write to the same areas e befora,
resulting im & bus errou.

Stap 3. WYarify that the application sottware is commect.

Varify lhat tha applicalion softwars s not atiempting to
write to Read Only registers on the module. Refer (o
saction 4.1.1.11 for aceass definlilon of the broadcast
teglsters. Refer to section 4.1.2 for gocass dafinition of
the data sxchange ragislors,

Step 4.  Verify that the harchware is working comacthy.

One at & time, awap oul the Makwork modula, the
Processor modulads), and he backplana. After aach
swap, detanmine || the prablem has been corrected
before swapping out the next tem.

Interrupt Allacation Errors

Prowlem: Emer code 44 appears on a Processor module's LED
display or arror code 2010 appears in 1he eror log of & CML task.
Both of these error codes indicate a prablem in allocating hardware
intermupt llnes. Aeler to saction 4.6 for an explanation of haw
intarrupt linas are allocatad among Pracessosr mooules,






Appendix A

Hardware Technical Specifications

Network Communications Module M/N 57Ca048

Ambient Conditlons
» Slorage temperature: 4°C - B0°C
# Opedaling amperatura: ~40°C - 85°C
» Humidity: & - 35%, non-condensing
® Allilude: 3300 fesd {1000 meaters} withoul derating

Dimensions
& Height: 11.75 in (29,845 o)
* Width: 1.25in (3.175 cm)
» Depth: 737500 {18.7326 cm)
* Walght: 2 b {3 kg)

Maximum Power Digslpation
& 20 walls

System Power Requirements
» Svolls: 25 A
* +12 volts: 53 mA
® ~12yolls: 7.5 mA

Communications Passive Tap M/N 57C380

Dimansions

& Height: 1.7 in (4.3 cm)
S-pin connector extanos 25 in (B35 cm) above 1ap
BHC connactors oxtond .75 in (1.9 o) below tap

& Widih: 5150 in {13.08 &y
# Deplh: 2,625 in [(B.B5T £
& Waight: .5 Ib {225 kg)
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Appendix A
(Continued)

Stand-Alone Fiber-Optic Transceiver M/N 57C365

Dimenzlons
¢ Height: 1.3 in (3.7 cm)
& Widih: 5,19 in (13.18 cm)
& Dgpth: 2.35 I {5.98 em)

Amblent Conditions
+ Oporaling emperature; 07 o +60°C
Slorage temperature; —40°C to +85°C
Humidiy: & to 95%, non-condensing
Maxirmum allilude: 3300 feat (1000 meters), withoul derating

Fikar-Optic Interface

¢ Cperafing wavalarigih: 850 nm

» Allowable transmission lass: 0-13 B (62.5 micron cable]
Cabla langth: 3 to 6500 feet (1 to 2000 malars)
Connector ypa: 5T

Input Power
* 2AVDC, reguiiatad (line and load regulation should not excead 1%)



Appendix A
(Continued})

Fiber-Optic Rack with Power Supply M/N 57C368

Dimensions
* Haighl: 5.23 in {13.28 cm)
* Width: 19.00in {48,26 cm)
* Depth: 8.72 In {24.68 cm)

Power Supply Input Power
* 115230 VAC, —15% o +20%

Power Supply Fuse
& 1.25 amp

Ambient Conditions
* Operaling tamperature: 0*C to +60°C
* Stovaga temperalure: —40°C @ +95°C
# Humildity: 5 o 95%, non-condenging
* Maximum altitede; 3300 feet (1000 metars), withaul deraling

Rack-Maunted Fiber-Optic Trancelver M/N 57C367

Dimensions
# Hakght: 525 in (13.34 cm)
» Widlh: 1.48n {3.85 cm)
# Dapth: 7800 {19.06 o)

Input Power

& 14—18 VAQ supplied by Fber-Optlc Rack Power Supply
All other specifications are identical to Stand-Alona Transcalver
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Appendix B

Network Communications Module
Block Diagram
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Appendix C
RS-232 Port Pinout

PN 13 PIM 1

A /

O GROAQD0CQOQRD )

CORDQOOOO00

PEM 25 FIN 14
PIN # SIGNAL
2 ~MIT
| RECHY
7 GO

-






Appendix D

Error Codes

0- CPU faited power-up diagnoslic
- EPAOM failed power-up diagnostic
HAM fallcd power-up diagnostc
- CTC failed power-up dliagnostlc
LTG runtime faibure
- 810 port lailed power-up diagnostic
- DrdA failed powar-up diagnostio
DA runlime failure; message Icanamit imeowt accumed
- Dual port mamory failed power-up diagnostic
- Mamory managament unll falled power-up diagnostic
.Bar B- Micropracessor on madule did rot attampt to go into run
* Had, missing, or wrong runbasa EPAOMs
& Batl powear supphy
# Interference from another module
# EBad backplans
Try re-aeating the module
g- PIC port failed power-up diagnostic

A- Invalld drop numbar. This onky coours if the drop number on the thumbwheel
switches is greater than 55,

b- Walchdog timer failed pawer-up diagnostic.

G- Communication lione failure. I he moduls i3 a master drop, no olher drops
are funclional on the network, if the madule is a slave drop, it is not receiving
any massaqges from tha mastar drop. This fault code is resel whenever ine
lina goes activa.

o - System {backplane}l watchdog lailed; a Processor module went down. The
reccluls is operatianal bul will nol transmit or receive data entil the watchdog
is reset,

E- Power failurg. The code is nasmally present from the tme that a low voltage
Is detected until power is completsly lost.

Errgr gadas -8 and b will ragquire replacement of the Matwark Cammunlcatlons
mocule,






Appendix E
Network Compatibility Chart

FACEPLATE
CRU LABEL
BTC430A & 570431 STCA04B Full natwork programming
AutoMax Va2 X & V3.X SPCA0dA Full network programming
70435 AutoMax 3.1 Br404 Full nabwork programmling
or later 74041 Standard network supporting
Supponts Matwark drop depth
Programiming 57404 Standard natwark without drop
dapth
70430 S7LAGAE Standard netwark supporting drop
Autakdax V1.0 dapth
Standard Medwork SrCa04n Standand netwark supporlirgg drap
Support Cinly dapth _
STC404 Standard netwark supporting ¢rop
dapih
£7404-1 Standard nelwark supporting drap
depth
7404 Standard nalwoark without drop
depth
S7C407 57C404E | Standerd nelwork supparting drop
OGS 5300 depth
Siendard Matwork ET0CA044 Standard netwark supparting drap
Suppart Only deplh
ETC404 Slandard netwk suppading drop
depth
57a04-1 Siandard nebwork supparting drop
depth
57404 Slandard nalwork without drop
dapth

NOTES:

1. Only Procassar modals 5704304 and later may be miked in a reck.

#. MNatwark programming is supporsd only I all nodes on the network e
medals 570404 B, 57C404A, or 570404 (they may be inlarmixad).

3. Models 57CA0MB, 57CA04A, STCA0M, and 57C404-1 may be intarmixed on
tha same nelwork. However, the network will be limiled to tha capabidlities of
the earliest vargion module. [For seampla, nelwark programming will not be
possible if modal 57C404-1 18 intarmied with models GRG404, STCAMA, or
74048 since model 57C404-1 does not support this featurs.)

4. Modal 57404 may not be mixed with any other version on Ihe same nabwark.

5. Al varsions of nelwork madules may be intermixed in a rack.

&, MNemwork modules labeled S7C404 are remanulaciured by Reliance's Digital
Product Repair facility and are the sama aa modal 57C4044.

7. Enhancameanis to Natwark modulas with network programming capability

ara described balow:
57404 - Inilial release of network programming festurs.

STCAMMA - The Drap 0 stalus bl In the slaves is set only after the usear lask
hag pragrammed drop depth, Compatible wilh 57404-% and 57Ca04
Metweork madulas.
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57C404B - The Drop S1atus bits In the mester are set only aiter the uger task
has programmed drop depth In the slaves, Compatible with previous
Mehwork modula ralgssas. Whan operating with pravious versions, Roweyver,
the Drop Slalus bilis in he maslar ara st Io Indicate drops actve on the
network whether drop depth has been programmed by Ihe system or the
uger.



Appendix F
Response to a System Stop-All

The Metwark module (5TC4048) responds o g 9ystem stop-all by clearing all
regigters in the dual port memory. (In versions 57TCA04 and 5704044, the dual
port memary was not alsaed.) This enhancemaent alfacts the master and the
slaves in ha following ways:

Slaves:

When the Processor puts a stava drop back on ling by witing a2 *1" 1o the drop
depth registes, culpuls lram the slave registers 0-31) are zero and will gwanwrite
the cormesponding input registers in tha mastar.

Outputs from the master fregisters 32-83} will ovenwrite the inpul registars in the
skave that had been cleared momenlarity by the stop-all.

Tha above applies only to Dvop M, whare M is the drop number on tha module's
faceplata. For drop depths greater than 1, data for the virtwal drops is not
exchanged with the master untll an application tesk programs a lerger drop
depth. This meana that at the slave, master putputs to the viduel drops are fixed
at zera., At the masler and the other slaves, slave gulputs lrom virlual drops
remain fivad at thair last value priar to the stop-all.

Master:

&= the master re-establizhes communication with the slave drope, its oulput
ragistars (32-63) are rara. Consanuenlly, slave inputs which had been frozen at
thedr last valwe prior 1o the atop-all will be cleared 1o zerg.

Maslar inpul ragislars (1-31) which had baen clearsd by the stop-all will be
ovarsriten by the current skave ocutput register valugs,

F-1






Appendix G
Schematics
Communications Passive Tap M/N 57C380

TO NETWORK /O COMMUNICATIONS MODULE
I

T oo /Ll
Shell
AN e

Metwork
Crop 5

&
4 Cable i
N AN
a Pin "D"
Shall

Rz 5872
R G620

T

| BNC?2 BNC1 |
! ]

TO COAXIAL CABLE
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Appendix G

ojfe

115/2230 ¥
SWITCH

{Continued)
Fiber-Optic Rack Power Supply
M/N 57C368
FUSE F’I'JWEFI
g = PN A

w [
55 ! 14/18 VAC DUTPUT
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Appendix H
DCS-NET Network Specifications

LUzing Lizlng
Speciication Coaxial Cable Flber-Optic Cabla
Topolagy Bus Aot Siar
Cabla Options RG-S8U (Esldan 8258) B2.5 micran
RG-11U (Belden 8213} (Baldan 225363)

Maximum Gable Lengih

AG-594: 3000 #t (1000 m)
RG-11L); BO00 & (2000 m)

12,000 ft {4Q00 m)*

Organizalion

MastarSlava

Max, Mo, of Physical
Slava Drape

&1

Max. No. of Logical
software-Configured
SHave Drops

a5

Data Encoding
Technigua

Manchestar | Biphasa

Crata Link Frama Format

S0LG

Blax. Communication

2.99 maac par drop

Time
Baud Rate 1.75 M baud
Bit Frla &75 Khils/eeds

*Mzasured from Stand-Alone Transeeiver to Sland-Alone Transceiver through

the hub.
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Appendix |
Network Cable Specifications

Belden 9259 RG-59/U Type Coaxial Cable

Nominal Impadance

® 75 ohms

Nominal Velocity of Propagation
. TE%

Nominal Capacitance
# 17.3 picofaradfoot

Mominal Attenuation at 1 MHz
& 0.3 decibals100 (el

Outer Jacket
a PVC

NMominal Quier Diameter
& 0.242inches

Shield
+ Coverage and meterial 95% bare coppor
& Mominal D-C resistance; 2.8 chmsM000 legt

Insulation
4 Callular polysthylane

Center Conductor
4 Malarial: sirandad bare coppar
+ Mominal B-C Resistance: 15 ghms/ 1000 fast

Suggested Operating Temperature Range
* —40°C, +80"C
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(Continued)

Minimum Bending Radius

& 30 incheas

Maximum Standard Length
& 100 faat

Beldan 8213 RG-11/U Type Coaxial Cable

Mominal Impadance
® 75 ohms

Nominal Velocity of Propagation
& 7B%

Nominal Capacitance
+ 17.3 picofaradfoot

Hominal Atenuation at 1 MH=z
& 017 declbalsi 100 oo
& 3% swasp lasiad 5-450 MHz

Outer Jacket
# HBlack polyethylene

Hominal Outer Dlameter
& 0,405 inches

Shield

& Cowveraga and malarial: 85% bare copper braid
# Mominal D-C resistence: 1.2 ohma1 000 fasl

Insulation
& Callular polyethylene

Canter Conductor
& Matarial: solid bare copper
+ Mominel O-C resistance’ 2.6 ahms/ 10800 faat
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(Continued}

Suggested Operating Temperature Range
» —553°C, +80°C

Minimum Bending Radius

* 5inches

Maximum Standard Length
& P00 leal

Belden 225362 62.5 Micron Fiber-Optic Cable

Cable Size

& B2 5 micran cors, 125 micron cladding, 9040 micron bufier

Hecommended Manufacturar

& Baldan

Belden Part Numbar
& PIRIRD - braakout cabla

Numbar of Flbers per Cable
. Z

Outside Diameter
# & mm {236}

Jacket Material
e FVC
Operating Temperature
e —20¢ to B0°C
—35" to 1TEF

Maximum Pulling Tensicn
» 65 Kg {150 ibs)

Minimum Bend Radlus
* 7dmm (37

k3
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{Continued)

Maximum Atenuation
& 3.5 dB par km

Nominal Operating Frequency
& B20 nanormedars

Fiber-Optic Connectar

Recommended Fiber-Optic Connector
& Hot Melt Connactar, ST-campatible

Manufacturar
& M

3M Part Number
s B10D

Ferrule

& Coaramle
Maximum Attentuation
& —0.6 dB par matad-pair
Recommended Connector Termination Kit
# Hof Melt Termination Kil, ST-compalible
Manufacturer
& 3
3M Part Number
* G150
Recommended Cable Assembly Test Set
# Fiber-Dplic Test Sat, S1-Compatible
Manufacturer
& 3N PRolodyne

3M/Photodyne Part Number
= 118



Appendix J

Cable System Component List

Coaxial Cable Network

Asliance Hecammended
Componani Fart No. Manufacturar Part Mo.
Drop Cable M/N S7TC3B1 N/A
Passiva Tap MM 570380 MN/A
Terminating Load MM 4507 Amphenol® 46650-75
RG-59/U Coaxlal Cable MA Balden 9259
Gual CGrimp Plug
Connector For Belden M/ 4BC72 AMP™ 227070-7
9259 Coax
Crimping Tool Kit NA AMP™ 2201901 (Tool)
For AMP 227079-7 AMP ™ 220188-2 (Digy)
RG-11/U Type NiA, Balden B213
Dual Crimp Plug
Cannactor for Beldan MN/A AMP™ 225886-6
8213 Coax
Crimping Tool for AMP NI AMP ™ 220071 5-1
225886-6 Connectar (Dig Includad)
Jack-to-Jack In-Line
Splicing Adapter (for N AMP™ 9515513

RG-59 and RG-11
Cablas)
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Appendix J
(Continued)

Fiber-Optic Network

Rellance Recommended
Component Part Mo. Manufacturer Part No.
Fiber-Optic Connactor NiA aM 6100
Connector
Termination Kit NiA 3M 61504
Drop Cable M/MN STCABE A
Stand-Alone Math Associatas
Tranacelver M/ 57C365 EM-194180
Rack wilh Powar Math Associates
Supply M/ 570368 MCR-1000A {Rack)
Rack-Mounted Math Associates
Tranaceiver MM S7CI67 EN-19418B
82.5 Micron Gable MIA Belden 225362
Twisted Pair Cable 417900-84CAH | Paige Elechic 412402
Twisted-Palr-to-
Coax Balun MNIA Amp 585053-1
BHC Tes Adapter MM 45070 MSA,




Appendix K

Glossary of Terms

attenuation: signal reduction inherant in & tranamissicn ling ar cable ovar a
given distanca. Tha amount of loes |5 sswally stated 10 decibals par kilemeter at
a speclic wavalangth,

bend loss: increased attenualkon cauasd by bending s fiber cable at & radivs
amaller than tha recommendad bard radius.

bend radius, minimum: radiug to which a liber cable can ba banl wittoLlil
darmatfing Lhe cabla.

BNC series: a radia frequency (RF) quick connacl/disconnsct connector
covared by Military Spacification.

braid: a weave gf matal fibers used as a ehisld cavering lor an inswated
gonduclor or g group of insulalad conductors.

breskout cable: a lightly-buffared multiliber libar-aplic cable,

butfer: tha coaling immadiately surrounding an indnddual optical fiber. It is used
for machanical protecticn of the liber.

cladding: the glass or plasilc outer coating of an optical fiber that surrgurnds the
core and keeps the light within the fiber. It is usually described by ils diarmatar.

coaxlal cable: a cylindrical transmission line comprised of 8 canter conduclor, &
diglectric malarial, & shield (or an cular conductor], and veweally covered by ar
insulating jacket.

coendull: a pipe, iube, or tile for rauting and prolecling eleclrical wires or cables.

connector: a coupling device designed to connect conductors Irom one cirguit
with those from another cirguit.

core: he cantral portion of an optical liber ihat achually carrigs the light. it is
usualty described by itg diamaler in microns.  For example, 50128 means 50
micren diametar cora, 125 micran diamestar cladding.

crimping tool: & mechanical davice that is usad to crimp a contact and a feirule
of a BNC Plug connector.

diefeciric: 2 material that serves as an insulatar

discontinuity: a broken connection {open circuith, or loss ol speciliag
connection charactersic,

dusl cap: a device attached to a connoctor 1o provide prolection sgainst dust
and lorelgn deabris.

{arrula: 8 short lube u3ed to make a solderess conneclion o shigldad or
coaxlal cable,

fiber-opdie link: 2 data Iransmission Systam consisting of & ransmitter, receiver,
and fength of liber-opfic cable.

fiber optlcs: light pulse transmissiaon thraugh oplical fibers.

ground: a connection bebwean an electrical circuil and the earth, or some
conducting body fe.g., chassisy serving in place of earlh.

heat-ahrinkehle: dascribas lubes, caps, sleaves, s, or other lonns of plastic
whish shrirnk whan heated to encapsulate, protect or insulale connections,
splices, larminatlons and ather configuralions.

Impedance: the total opposition a circuit, cable or componanl offars 1o
ahternating currant. It includas both resislance and reactance and |s generally
expressad in ahms.
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Appendix K
(Continued)

Impedance maich: a condition whareby an impedance of a padicular Gircuit,
cable or component is the same a3 the impedance of the circuil, Gatle or devica
to which it is connected,

jack: a connecting device into which a plug can bainserted to make clrouit
connaclions.

jecked: 1he outer sheath which prolecls against the environmenl end may also
provide gddiftional ingwlation.

maximum recommended puiling tenslon: the maximum foad which can ba
applied along the axis of & cable without breaking tha fibers.

microbend logs: attenuation caused by excessive cable bending or
ranufagsturnng Naws.

mfcron: one millionth of 2 meter or 0.000039 inch.

minimum bend radius: tha smallasl radius 1o which a cabls can ba bant
without damaging the fiber.

mismatch: a condition wheraby an Impedance of a particubar cincwit, cable or
component is not equel the impedence ol the circut, cabde ar davice 1o which it
is cannaclad.

aptical powar: tha powar amitlad from a light source into a liberoplic cable;
defined in waklts but usually expressed in decibels.

aptical power budged: the wial amounl of optical power available from the
fiber-optic ransmiflar less Ihe losees prasent in 1he fiber-oplic link.

plag: a movable portion of a coaxial RF connector ettached to & cable or
removabie assembly.

raceway.: any channel designed expressly and vsed solely for holding wirgs and
cablas.

reflections; return of the radio frequency energy towards the source which is
caused by an impadance mismateh along the Iransmission path,

AG: a symbol used to designate coexisl cables mede o & govemment
specification.

shleld: a shoal, scraen or braid of matal fusually copper, aluminurm, o other
conducting material] usually placed between a dielectric and a jecket of a
coaxial cablea.

surge: a tamporary and relatively large increase in the voltage or cumrent in an
electric circuit ar ceble,

i transcelver: @ module composed of B tranamitter and receiver.
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Appendix L

DCS-NET Fiber-Optic Network
Installation Guidelines
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L1.0 INTRODUCTION

This appendix provides an overview of fiber-aplic networks, a
descripion ol the hardware components that comprise the
DCS-MET fiberoptic natwark, and guidalines for installing the
componants and lber-optc cable when used with the Meteork
Communlcalions modula. Raler to sactions 3.8 and 3.7 in this
manual lor Metwork Communications module inetzllstion and
replacemeant procadiras.

L1.1

DCS-NET Fiber-Optic Network Overview

A DCE-NET natwark can be built using coaxial cable or fiber-optic
cabde. Flibar-oplic cable s recommendad when the following factors
are required by the applicetion:

High noise immunity - Fiber-oplic cable is nol affected by
aleciremagnelic intederance and can be Installed with other
signal or power wiring.

Isolation - Ground loops and spurious gignals are prevented
gince nera is no alacdrical eonnaction batwaan 1ha wo gnds of
tha fber-optc transmission system.

Safaty - Fibar-optic cable can be usad in chemical plants, &3 well
as Im oll and gas refinerieg, since glkass is unaffeciad by most
chemicals or solvents, Breaking 3 fiber will nol creats & spark
leading o a patential axploslon, [n additlon, since there is ng
alacirical currant flowing, erposure 1o walar wilk nol cause a shor
clreuit in the fiber-optic cable,

Distancs - Fibar nasmally has much lower attenuation that
coppar. Therefore, longear links can be canstmicted with
fibar-aplic cabla than with eoppar {coaxil] cable,

Unlika the DC5-NET coaxial cabla network, which allows mutipte
drops to be connected o a main trunkling, & fiber-oplic link provides
point-to-point communication only, Therefare, a differant nelwork
configuration and different hardweare componeants areg required 10

enable communication bekween drops, & “star topology™ nalwark
configuration is weed for Iha DCS-NET libar-aplic network, as shown
i figure L1.1.

Tha lype of cahla or the network configuration used has no effect on
the operation of the DCS-MET network protocats, application
software, or the operafien al the Nebwork Communications mocdula.
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Figura 11,1 - DCS-NET Fibar-Oplic Nabwaork

As shawn in the above Hgure, a Stand-Afone Transceiver is reguired
at each slave drop on tha nebwork. A Sland-Aone Transcanar |5
reguirad at thea mastar rack ohly when this rack and the hub cannot

be loealad tagethar in the same cabinet, The transceiver performs
the optical conversion of alacirical dala slgnals from the Mebwork

module o Ihe network and the electrical conversion of gptical data
slqnals from the network to the Netwark module,

Each drop is cannected by a liber-oplic link 19 anolhear ransceisar
mounted in B ragk. Up to 10 ranscealvars can ba mauntad in tha
transcelvar rack, also called & "hub®, All communication betwaan
drops takes place in the ranscaiver rack. The oplical signals
recaelved by any transceiver in the rack are convartad inlo electrical
zignala and propagated 1o all athar transcelyars In tha rack via
twisted-pair wirg conneclions. Each transcelver Ihen converts the
slactrical slgnals to optlcal signals and retranemile them o ile
corresponding drop.

Flgure L1.2 shows how a larger network is created by linking hubs
togather.
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Figure L1.3 shows an IBM-compatibla personal camputer cantaining
an AutoMax PG Link Interface moduwle (M/MN B7C445) connecled 1o a
Stand-Alona Tranescaivar. A twisled-pair-to-coax balun {AMP
555053-1 |5 recommendsd) |5 used to conwert the cable betwesan
Ihe PC Link module and the transceiver. The balun is conrectad ihe
PC Link module vig Ihe BMG Tea Adapler (M 45C70). Note that a
75 ohm terminating load [M/M 45C71) is reguired, The balun is
connectad to the transcaiver using lwisted-pair wira.

r Matwaorlk Communications Module

I
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[ Atahax Hack
i n
-— Drop Cable (MM 57C366)
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Pair Wire
“w
i S e e i EUHﬁHEh?'ImquL?r
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Figure L1.3 — Connecling a Peraonal Gompuler to a Stand-Akana Transcalver

Li.2 DCS-NET Fiber-Optic Network System
Components

The DCS-MNET fiber-optic netwaork system, when used with the
Network Communications moduls, consisls of the following
COMpongnts:

» Drop Cable {M/N S7C364)
#  Slard-Alone Flber-Optic Transceiver (MM 570365}




4 Fibar-Oplic Rack with Power Supply {M/IN S7L368)
% Rack-Mounted Fiar-Optic Transcaiar (MM S7CAET)
» Fiber-Oplic Cahla

Each of these companents is shown in figure L1.1 and described in
the sactions that follaw.

L1.21 Drop Cable

The drop cable (MM S7C366) is vsad o cannect the Network
maduta Io tha transcalver,

A B-pin D-shall cannector is provided at one end of the 3-fool
{1-matar] cable for connaction 1o the Metwork moduie. Terminations
ara provided on the ather end of the cabia lor cernaction ta the
tarminal sirip on tha transcaleer. Roler to figures L2,2 and 2.4 for
these connactions,

L1.2.2 Stand-Alcne Fiber-Optic Transcelver

The Stand-Alona Fiber-Optic Transcaisar (M/N 57C365) is required
21 sarch slave natwork drop for connection to tha fibsr-optic natwaork.
(& Srand-alone Transceiver is raquirad al e master rack onby if the
rack and Lhe fibar-optlc hub cannot be located togsether.} It padonms
lha bi-directional conversion between electrical and optical signals.
Transceiver technical specifications are listed in Appendlx A,

Tha transcelver is designed to be panel-mounted [verlically or
horzontally). Mounting holes are provided on llanges that axtend
from both ardes of the enclosure, See ligure L1.4,

Receive and transmit parts labatad *R* and "T", respectively, ara
pravided an ong and of the wanscener for connegtion to Lhe
fibar-optle link with the transceiver hub. The fransceiver is shipped
with dust caps covering the liber-oplic: ports. The dust caps should
not be removed unlil tha her-optlc cables are installed, and shauld
be replaced If the cables are disconnectad, to prevant dust
accumulation and Ihe resulting loss of slgnal Integrity.

WARMING

TURN OFF AND LOCKOQUT OR TAG FOWER T0Q BOTH THE RACK CONTAINING
THE NETWORK COMMUNICATIONS MODULE AND THE TRANSCEIVER
(RACK-MOUNTED CR STAND-AL QONE) BEFORE YIEWING THE FIBER-OFTIC
CaBLE OR TRANSMITTER UNDER MAGHNIFICATION. VIEWING A POWERED
FIBER-QOPTIC TRANSMITTER OCR CONNECTED CABLE UNDEHR
MAGHNIFICATION MAY RESULT IN DAMAGE TO THE EYE. FOR ADDITIONAL
INFORMATION, HEFER TC ANSI PUBLICATION Z138.1-1881. FAILURE TO
DBSERVE THIS PRECALUTION COULD RESULT tN BODILY INJURY.

Tha green LEDs on either side of ezch cannector indicata the status
of 1he receiver and transmillter and wili flicker as data is received and
trangmittad by Iha transcedvar,

The opposite end of the frenecaiver contains a sl-scraw tarminal
block for operating power and signal connections, See section L2.2
far tha tarminal block dasignations, The 24YDC requirad for
transceiver operation must be provided exleenally. Note that terminal
B (—24V) ia intarnally cornectad la the Iranscelver enclosure,
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A jumper betweaen rermingls 3 and 4 ig ueed 1o connact a Huilk-in 120
ohm terminating load between tarminals 1 and 2. Thig jumper must
be used on all Stand-Alone Transceivers.

B-pagiticn
Racalve LED Terminal Block

>\ ) ————e . _""-.—-\\I

Fibar-optie | € oI
2h I
5 s

ﬂ

|:': ‘_E
;%S — Fﬁ

Tranesmit LED

Figure L1.4 - Sland-Alone Transceiear

L1.2.3 Fiber-Optic Rack with Power Supply

The Firer-Optlc Rack and Power Supply (M/MN 57368} provide the
mechanicel means of mounting and providing power for up to 10
fber-aptle transcelvers (MM 5TC3ET). Tachnical speclficatons are
listed in Appendix A,

The rack is & 19-inch claar anodized aluminum anclosuns with a
transparent plastic front panel. The rack conlains 2 115/230VAC0
power supply and 10 slate for iranecaivars, Each trensceives
recalves oparating power through plug connectlons at the bottom of
aach slot in the rack, Transceiver-to-transceiver wiring and
conneclion to the fiber-oplic link is dora through epenings in the
back af the rack.

The Power Bupply cansists of a 115230 1o 14V AC transiotmer
connecled to a standard 1EC-style line cord, On the back of the
rack, there is a swilch wired to the ranslormer (o ellow switching the
primary from 115 lo 230W AC. The faceplate of the Powar Supply
cantalng an ONOFF rocker swlich and 2 1.25 amp fuse. A bail-in
indicatar in the QMNIQFF switch wilt illuminate o indicata the
presaence of powar. Sea Appandix & for the Power Supply
schamatic.
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Figura L1.5 - Fiber-Optic Azck and Fower Supply

Rack-Mounted Transceivor

The Rack-Mounted Transcaiver (M/N 5PC3ET) IS simply the
Stand-Alona Transcalvar {M/N 57C385] anached to an adapler plate
which allows it to be mounted in Ihe Trenseever Rack (MM
S7G368). Sea figure L1.6.

The adapter facepkale contains ona grasn LED which, when lit,
indicates lhe transcaner s recalving power. Two caplive screws on
the faceplale secure the transceiver to lha rack.

A four-scraw tarmiral block s providad on the back of the adapter
lor anscamar-io-transcehsr data trangmission via twisled-pair wire.
A 2-pin plug on the hack of the adapter providas sannectlon to the
rack backplane for Input power, The Rack-Mounted Transceiver ig
ghippad with the connections made habwasn e faur-seraw lammbnal
block and plug on the back of the adapter atnd tha si-screw
terminal bleck on the ransceivar. A jumpar balwaan tarminals 3

and 4 an Ihe six-screw terminal biock is used 1o connect a built-in
120 ahm tarminafing load babhwasn larminals 1 and 2. This jumper
must be connactad on transceivers at the extrema ends ol tha rack.

Receiva gnd fransmil ports labaled "R" and "T", respectively, are
provided on Lhe back of the franscelver for connection to the
fiber-optic link with the Stand-Alone Transcaivar. The iranscabvar is
shippad with dusl caps cowvering the fiber-optic ports. The dust caps
should not be rermoved uniil the fiber-optic cables ara installed, and
should be replaced i the cables are disconnected, lo prevant dust
accumulation and the resulting loss of tha signal Integrty. The green
LEDs on githar side aach cannector Indicate the states of the
racalvar and wansmitter and will flicker a5 dala is recaived and
transmitted by tha transcaiver

L7



WARN NG

TURN OFF AND LCCKOUT OR TAG POWER TO BOTH THE RACK
CONTAINING THE NETWORH COMMUNICATIONZ MODULE AND THE
TRANSCEIVER [RACK-MOUNTED OR STAND-ALONE) BEFORE VIEWING THE
FIBER-OPTIC CABLE OR TRANSMITTER UNDER MAGHIFICATION. VIEWING
A FOWERED FIBER-OPTIC TRANSMITTER OR CONNECTED CABLE UNDER
MAGHIFICATION MAY RESULT IN DAMAGE TO THE EYE. FOR ADDITIONAL
INFORMATION, REFER TD ANS! FUBLICATION F136.1-1981. FAILLIRE TO
OBSERVE THIS PRECAUTION COULLD RESULT IN BODILY INJURY

Faceplate
Racaive %‘ED F !' ;

= LEX|
o o] 1Y

R —]

Floar-optic | - T . TE%B

PD'I'[E =] @_ TENSSEIVER mE:.___-

Transmit LED o

C} 25|

il — A
Taminal
Block

Figura L1.6 - Fack-Mountsd Transcahar

L1.2.5 Fiber-Optic Cable

The DCS-MET nehwork ragulres a 62.5 micron duplex flbar-optle
cabla. The recommendad cable is Belden cable #2253682 or
equivalent, This cable has a PVD puter jackat and an inlernal Kevlar
strangih mambar, This cable = a breakout type of cable which
containg two individually-insulated, tighlly-buffared fiber-optic wires
{fibars). This cabla may ba used In arsas where the ambient
tamparature will not exceed B0"C (176" F). Addilionel cable
specifications gre provided in Appandix 1.

Tha fioer-optic connectors must be 3T*Compatible Multimode
Connectors with ceramic farrides, Rafer to Appandix | lor more
information.



L2.0 INSTALLATION

This section deacribes how to install and raplaca the Indvidual
componenis thet make up a fibec-optle fAnk. [t also provides nemwork
instailaticn and cable handling guidelines. Refer to section 3.6 in the
rmanual for the procedurs io inslall and replacea Lha Metwork
Communicalions maodula.

THE USER 5 RESPONSIHLE FOR CONFORMING WITH ALL APPLICABLE
LOCAL, NATIONAL, AND INTERNATIONAL CQDES. WIRING PRACTICES,
GROUNDING, DISCONNECTS, AND OVERCURRENT PROTECTION ARE OF
PARTICULAR IMPDRTANCE. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

WARNING

TURN OFF AND LOCKOUT COR TAG POWER TO HOTH THE RACK
CONTAINING THE NETWORK COMMUNICATIONE MODULE AND THE
THANSCEIVER (RACK-MOUNTED OR STAND-ALONE) BEFORE VIEWING THE
FIBER-OPTIC CABLE QR TRANSMITTER UNDER MAGHNIFICATION, VIEWING
A POWERED FIBER-OPTIC TRANSMITTER OR CONNECTED CABLE UNDER
MAGHNIFICATION MAY RESULT IN DAMAGE TO THE EYE. FOR ADDITIONAL
INFORMATION, REFER TO ANS| PUBLICATION Z136.1-1981. FAILURE TO
OBSERYE THIS PRECAUTION COULD RESULT IN BODILY iNJURY.

L2.1 Installation Planning

Use the following procedure o daslgn a fikar-optic natwork: that will
achiewve mAximum signal isclaticn and cable prolection in a spedcific
arivironrmenl with minimal fiber-oplic cable usagea.

You will nead lo select the lools and pergonnel that are ragquiced laor
fiber-optic cable assambly and instailation. Unless you have
in-housa expanisa with fibar-optic cable assemblies and installation,
wa racommand that you contact an experienced contraclor lor
maklng up and installing fiber-oplic cables.

Step 1. idenlify the actual location of the AutoMax recks,

Stand-Atona Transcalvers, and the Transceiver Rack(g)
uslng an aquipmant floor plan.

Step 2. identify the tenlalive libaroplic cable roules, Rouls the
cables o allow sasy access in the futurs.

Stepd.  Identify the environmenial conditions (temperatura,
humidity, hazardous chemlcals) along the rouke that may
damape the cable jacket,

Step 4.  Determine how (o bypass physical obstructions
twaltoways, heat sowces, furnaces, causlic chemicals)
alang Ihe route that may damage the cable jackel.

Step 5. Datermine the best type of fiber-optic cable instatlalion for
aagh point-to-paint link {condall, raceway, wiring tray).

La



Sep 6. Calculate the wotal length of the iber-optic cable for each
lFnk,

Step ¥, Mote that the maximum link length is 2000 meters wilbowt
splicing.
Slap 8. Docoment tha flbar-optlc cable systam layout. This

document should be mainteined for the tife ol the
ingtallstion.

Step 9. Detsrmine the number of fiber-optic ceble componants
that are needed, Refer to Appendix J fer more infarmalion
on recommendead companants.

L2.2 Installing the Stand-Alone Transceiver

The Stand-Alone Transceiver may be mounted vedicelly or
horizontally, Horizontal mounting is recommendad, howaver, Lo
provide betbar access 1o ransesher LEDS, connaclors, and
adjuslmants.

Use the following procedure o install the Sland-Alone Transeeiver:

Slep 1.  Prapare the mounting surface using the mounting
dimensions shown in figure L2 for the correct
plagement ol tha holes.
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Mota: Al dimanslans shown in inchos,

Figure L2_1 - Stand-Atona Transceivar Mounting Dimenslons
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Step 2. Secure the fransceivar 1o the mounting surface using #8
BLrawWE.

Step 3. Verify thal the external power supply is turned off. Makea
the drop cable and inpul power conneclions 1o the
transcaiver terminal block as shown in figure L2.2.

TRANSCEIVER
TERMIMAL COMMECTION

1 DATA - DROP CABLE BROWN WIRE
2 DATA - DROP CABLE BROWMNMWHITE WIRE
3 120 OHM LOAL JUMPER*
4 120 OHM LOAD JUMPER*
L + 2400
G GROUND {Connected to transceiver enclosurg)

*A jumper belwaan terminals 3 and 4 will connect an intamal 120 ohm
termination resisior balwean enminals 1 and 2. This Jumper must be
used on al Stand-Aone Transceivers.

L2.3

Figura L2.2 - Sland-Alona Transcalvar Terminal Block Connections

Step 4.  Cannecl the ransceiver to the liner-oplic network using
Ihe guidelines provided in section L2.5.

Sep 5. Turn pawer on 10 the ransceiver.

Installing the Rack/Power Supply and
Rack-Mounted Tranaceivers

The user is raspoensible fos providing the means for rack instellafion
I an elacirical cabinet. Ensure that a1l cables are long enaugh to
provide aceessibility to the Rack-Meunted Transcelvers from the
back of the rack to ald in replacement or troubleshoating. Uss tha
following procedure to instali the ReckPawer Supply and
Rack-Mourdad Transcalvars,

Step1.  Bet the selector ewitch on the back of the rack to 15 or
230 VAL as reguirad.

Step 2. Install the rack using #8 screws. Allow at least 17 1o 2"
clagranse araund the rack for adequate ventilation, Hack
mounting dirensiones are shawn in figure L2 3.
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Figura L2.3 - Fibar-COiptic Rack Mounting Dimensions

Step 3. Plug each ransceiver into any empty slots in the rack,
Verify that on the ransceivers at the extreme ends of the
rack, & jumpar has been conneclsd bedwean terminals 3
and 4 gn the ske-acrew terminal block.

Step 4. Use twisled-pair wire (as specified in Appendix J) to make
all signal connections between transceivers as shown in
ligurs L2.4. T improve network servicaabilily, make the
signal connections between transcelvers on a separate
larminal slip as shown in figure L2.5. Use g slandard
lerminal sirip for these connections.




ADAPTER

TERRMIMNAL CONMNECTION
1 DA - VIOLET WIRE
b DaTA - BLACK WIRE
3 NO COMNMECTIOMN
4 MO COMNMECTION

Flgure L2 4 - Rack-Mounted Transceiver Tarminal Block Connactions
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Rack Cartaining Four Transceivers

Figure L2.5 - Connecling Rack-Mounted Transcaivers to & Terminal Strip

Siop 5.

Btep &.

Step 7.

Step 8.

Connect each Irangcaivar 1o the fiber-opllc neiwork using
the guidelings pronided In saction L2.5.

Verify thal the external power supply is turned off,
Connect the powar cord W0 a8 115 or 2HAAC axternal
power supply. Mota that \he rack frama |3 grounded
directly thraugh tha ground pin of the fine cord.

Lige the regkar switch o tha frant of ha Power 3upply kg
turn power ON to the rack, A buill-in indicator in Lhe
gwitch will illuminate signifying the prosence of powaer,

Secure each transcaivar with the captive screws on the
laceplale of tha module. Attach the transparent plastic
frani panal.

Installing the Fiber-Optic Cable

The liber-aplic cable must ba handled by experiencad parsannel
prior 10 and during installation. impropear handling may reault in
damege to the cabla. Unless you have in-hougse expearisa wilh
libar-oplic cable assemblies and installation, Aaliance Elactric
recommands that you contack an sxperienced cantractar for making
up and instafling fiber-oplic cablas, Uss the followdng general
guidelines to protact lhe cable:

& Visually inspect the cable before the installalian.
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L2.4.1

L2.5

» Rouwte the fibar-oplic cabla to protact It from abirasion, vibration,
mmowing parts, and personnel traffic. Be sure the cable doee not
touch ebrasive surfaces such as concrate which could wear
through and damage the cable's ocuter jacket.

» Locale the lbher-oplic cable away from temperatures greater than
BOC (17TE7F).

® Protegt the fiber-optic cable from: ail, grease, aclds, caustics, and
other hazardous chemicels that may damaga the catdes auler
jackat.

# Pull the cable in apcordancs with vandor instructions. Protect thea
liber-optle connactors If they are attached.

% Do nol excead the minimum band radlus (3" or 75mm) of the
cabla.

& Da nol sxcead the cable's maximum recommended pulling
tansion,

& Usaa cable lubrcan! to reduce fiction when pulling 1he cable.

4 Aftach Ihe fibac-aptic connactors | the cable was pulled without
thern, Test the cable using B power matar or optical tima demaln
reflactsmates.

+ Label the fiber-optic cahle, Stand-Alone Transcalvar, and its
comasponding Aack-Mounted Transcaivar with (e natwaork 10,
the network drop and Nebwork madula slat.

Attaching tha Fiber-Optic Connectors

Typically, short fiber-optic cebles ara shippad wilh 1hair SonMEctons
atteched, You may nead to attach connactors if replacement cables
ara neaded, if the iber-optic link 13 being altered, or if the cabla is
vary long. Use only ceramic ferule ST-lype cannactors. Aefer o
Appandices | and J for cabile and connactor spaciiications.
Appandix J also (15t ke name of the recommended fiber-optic
cennactor kit This kit contains detailed instructions that deseribe
how to attach the connectors to the fber-optic cable.

Connecting a Fiber-Optic Cable Between a
Stand-Alone Transceiver and a
Rack-Mounted Transceiver

WARNING

TURN OFF AND LOCHKOUT OR TAG POWER TO
COMTAINING THE NETWORK COMMUMICATIONS MODULE AND THE
TRANSCEWER {RACK-MOUNTED OR STAND-ALONE) BEFORE VIEWING THE
FIBER-OPTIC CABLE DR TRANSMITTER UNDER MAGHIFICATION. VIEWING
A POWERED FIBER-OPTIC TRANSMITTER OR CONNECTED CABLE UNDER
MAGHNIFICATION MAY RESULT IN DAMAGE TO THE EYE. FOR ADDITIONAL
INFORMATION, REFER TG a5l PUBLICATION Z136.1-1981. FAILURE TO
OBSERYE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

BOTH THE HACK
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CAUTION: Da ot damage Lhe ends of Lhe fiber-oplic cable connectors by touching
them or dropping them. Do nol use factonr-comprasssd air la claan tha fiber-optic
parts or conneciors bacausa the alr may canlain impurities that could scrateh them.
Failure 1o obsense this précaution could rasult in damaga to ar destructicn of the
aguipmendt.

Use the lollowing procedurs to connact a fiber-optc catle babwaen
a Sland-Along Transcemner and a Rack-Mounted Tranaceiver;

Step t.  Remove the dust caps fnam the liberaplic pors on the
Stand-Atone and the Aack-Mounted Transceivers. Glean
the pors with a lint-fraa cloin moislened with sopropyl
aloohol or & can ol compressad alr. Save the dust capa.
All ier-cptic conneclors &nd ports, when not in use,
should be covered with dust caps.

Step 2.  RAemouve the dust caps from the ibor-optic cable’s
connactors. Use a lint-free cloth moistened with isopropyl
glgcohgl or a can ol comprassad alr W clean the cabla™s
CONMEcors.

Step 3.  Altach lha cable's conrectors to the ports as follows:
¢ Panel-Mounted Transcaivar *T* port: blue fiber-optic
wireg
# Fanel-Mounlad Transcalvar “R° port: orange
fiber-optic wire

* Rack-Mounted Tranaceiver "T" port: aranga fiber-optic
wire

® RFack-Mounted Transcaiver "R" port: bue fiber-oplic
wire

Maote that tha fineroplic wires ara cales-coded. Typically,

thee wilres ara orange and biue. The wires wsed in your

instellation may be f a ditferant calar but they should be

inglallad in the same mannar as descrnbad here, Verify

thal the Iransmit connector ol one unit i9 conneclad to tha

receive connector of the other unil. Nota that both of the

fibes-optic wiras are the same.

Align the conneclor's pin with the slot in the transceivars
pof. See figure L2.6. Push the connactar onta ke porl.
Turn the connector clockwise wnlil i locks onlo the porf's
twn ping. Do nat band or kink the wire when you attach it
ta tha por. Banding the wire sharply could break the fiber
inside.
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Figura L2.6 - Fibes-Optle Ports and Connectors
L2.6 Replacing the Stand-Alone Transceiver
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Use tha folipwing procedura o raplace a Stand-Alene Transocaivar.

Step 1.
Step 2.

Step 3.
Stap 4.
Step 5.

Step &.
Step 7.

Remove power from the estarnal pawer supply that is
supplying powar to this transcaivar

Digcannas] the input pawesr cable and the drop cable
Iram the kanscaiver's six-scraw tarminal block.

Discannecl the libar-oplic cabla from the frAnscaivar.
Replaca tha transcalvar,

Re-connecl the inpul power gabla and the drop cabla as
ghown in sachion L2.2. Conngct tha jumpar babwaan
lerminals 3 and 4.

Re-cannest tha fiber-oplic cablo as shown in section L2.5,
Turn pawar on 1o the axtérmal poear Supply.

Replacing the Rack-Mounted Tranacelver

Usa tha follawing pracedurs 1o replace a Rack-Mounled Transcalver.

Step 1.
Step 2.

Slep 3.
Slap 4.

Remove the plastic panel irom the front of the Fiber-Optic
Rack.

Tum the Fibar-Opticc Back's Power Supply off using the
rocker switch on the Power Supply’s faceplale,

Dizconnect the liber-opllc cable from the fransceiver

Digconniact the twisted-pair cable fram the transceiver's
four-screw termined block,




Step B, Loosen the caplive screws on the transeaiver's facaplate
and remava it from tha rack.

Slep .  If the new transceiver is to be located at an extreme end
of the rack, connect the jumpar batwaean laminals 3 and
d4 an the ranscaiver's six-screw terminal block.

Siep . Ingert the ranecaiver inte e rack and secura it with the
caplive sCraws.

Slep 8. Conract the twisbad-pair cabla to tha rew transcaves as
shown In section L2.3,

Sep 9. Connect the fiber-oplic cable &3 shown in 9ection L2.5,

Slep 10.  Turn the Power Supply on. Varily Ihat the LED on tha
facaplale of the lkanscaivar is on. This indicates that it is
recalving power.

Step 11.  HAe-attach the plastic pane to ine front of he rack.

Replacing the Fiber-Optic Rack and Power
Supply

Use the following procedure to replace the Fibar-Opiic Rack and
Power Supply. Befors baginning his procadura, wvarify that the
fiber-aptic cable, the Rack-Mounted Transceiver, and its
corresponding Stand-Alone Transceiver are labeled wilh the nelwork
I8 number, tha natwork drop nembar, and tha Malwark medula slal
number.

Step 1. Aamove Ihe plestic pans from the ont of the Floer-Oplic
Rack.

Step 2.  Turn the Fiber-Optic Aack's Power Supply off uging Ihe
rochar switch on Ihe Powear Supply's faceplate.

Stepd.  FAempue power from the Powar Supphy's axlamal 115 ar
230VAL saurca.

Step4. Disconnect the Power Supply™s power cord fram the
axterral 115 ar 230VAG source.

Step 3. Disconnect the twislad-pair cables and fiber-optic cablas
from aach transcaives in tha rack.

Stepd.  HAemove the rack from the mounting sudace.

Step T.  Sat the selector switch on the back of the naw rack to 115
ar 230 VA as required,

Step 8. Attach the rack to the mourting surface,

Stepd. Inserl sach franscelkvar into 1he new rack and connect the
twisted pair cable {refer to section L2.3} end lipar-gptic
cable [mafer lo saclon L2.5).

Step 10. Connact the powar cord e tha 115 or 230VAC sourca.
Step 11, Turn power onto the 115 or 230WAC source.

Step 12, Turn the Fiber-Optic Rack's Power Supply on esing the
rockar swhich on 1he Power Supply's laceplate. The
built-in indicatoer in the switch will illuminate 1o indicals the
presence of power. Varify that ihe LEDs on all of the
Rack-Mountet Transcelvers In the rack ane on.

Step 13,  Re-attach the plastlc pans 1o the front of the Fiber-Optic
Rack,
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Adding a Network Drop

Use the following procedure to add a drop io the fiberoptic
network:

Step 1. |dentify the route for a new fiber-optic link. Relsr to the
recommendations provided In seclion L2.4,

Step 2. Calculate the new link length. Ensuwra the new total cable
lannth does not excesd the maximum cable length
defined in Appendix H. If it excaeds the maximum
speciiad cabla length, consult with Reliance Electric
befare taking any further steps.

Step 3. Install and lest the new cable segment following the
imstructions prawvitded in saclion L2.4.

Step 4. Install the new Stand-Alone Transcelyver followlng the
inglructions provided in saclion L2.2.

Slap 5. 5top all communications over the AutolMax netwaork.

Step 6. Install the new Rack-Mounted Transceiver following the
imgtructions provided in seclion L2.3. I the Iranscaiver
rack Is full, Install another rack following the instructions

pravided in section L2.3 and connect the transceivers as
shown in flgure L2.7,

Slap 7. Resume nelwork oparallon.

]
E
T
')
O
n
23
) Hub 1 [Mew)
1]2]3 h
|1|23455?a EI1IZIF'.TS| Hugy 2
4] L]
m| " .
' H H
E E E
T = s o= T T
' W w
5] L8] Lo
R A H
I{| K ___;_
Drop 1 Drop & Crop 10
rop p )

L18

Figurg L2.7 - Adding a Malwork Diop




L2.10 Disconnecting a8 Network Drop

Use ong of the following mathads 1o disconnect & drop from the
AutoMax network, Note that you do nat need 1o slop network
oparation when you disconnect a dop from the newwork,

* Disconnect the drap cabde frem the Network madule,

% Disconnect the fiber-oplic cable from the Stand-Alone
Transcaivar.

# Disconnect the fiber-optic cable fron the Rack-Mounted
Transcalvar.,

L2.11 Fiber-Optle Cable System Maintenance

The folicwhing secticnz describe recommended maintenancs
procedures,

L2.11.1 Cable System Documentation Maintenance

Keep the network cable systam documantalion ug-10-date with all
changes made e e natwork configuralion during the life of the
naetwork,

L2.31.2 Cable System Deslgn Malntenance

When old equipment is relocatad ar new agquipmant IS installed, new
saurces of heal, hazardous chemlcals, and other changes inthe
network cable system anviranment may cocur. Evaluate the effect
these changes have on the performance of the nalwork. I
necessary, fake coractive aclion such as re-routing certain

libar-gplic cablas.

L2.11,3 Cable System Inspeclicn

inspect the fiber-oplic cable system perodicaliy. Lsa tha optlcal ima
domain reflectomeler (OTOR] or power matsr for the cabla
inspaclion. OTDRs can also be used 1o perform cable tesfing during
1he installation or to locate a possible cable faull durlng
iroubleshaading. Al tesls should be properdy documented.
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L3.0 DIAGNOSTICS AND
TROUBLESHOOTING

This section describas how to troubeshom the fiber-optic network
and its components, Refer to section 8.4 of this manual for
iroubleshooting proceduras lor the Network Communications
madule.

bBANGER

OHLY GQUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUISMENT ANMD THE
HAZARDS INVOLVED SHOULD INSTALL, ADJUST, OPERATE, AND/OR
SERYICE THIS EQUIPMENRT. READ AMDUNDERESTAND THIS MAHLUAL INITS
ENTIRETY BEFDRE PROCEEDING. FAWLURE TO OBSERYE THIS
PRECAUTION COULD RESILT IN SEVERE BODILY INJURY OR LOSS OF
LIFE.

L3.1 Network Failure

Problem: Eror code G appears on the Nebwork module’s LED
display. This error code indicates a network faliure. Read section 6.3
of this manual and follow steps 1-3 before canlinuing with the
procedure described below, The following procedure ks wsed 1o
inplate the cause of a network failure by systematicalty checking the
hardwara componenls that maka up a paint-fo-point fiber-optic link
(Metwork module, drop cable, Stand-Alone Transcelver, flbar-opthc
ceble, and Rack-Mourded Transceiver]. After each step, determine if
tha problern hes basn corracted balora confinuing 1o the necd stap.

=tep 1. Check the drop cable. Verify that if i3 securely connected
1o lhe Meiwark module's laceplate. Varily thal ils
connactione to tha Stand-Alone Trenscaiver's tarminal
block are secure and comact as shown in figura L2.2,
Reaplaca the drop catila.

Step 2. Check the Stand-Alone Transceiver, Lising a voltmeter,
varify lhat the power supply voltage is within normal
fimits. Yarify thal the fibar-oplic cable connactlons ara
sacurg. Nota that the LEDE on the transceiver will flicker
I indicata thal the franspaivar s sendingrecaiving
massages. Yarfy thal Ihe jurmper is sacuraly connactar
between terminals 3 and 4, Replace the ranscalvar,

Sep 3. Cheack tha fiberoplic eable. Yearfy that the cabla has nol
been damaged due to improper handling [e.q.. bending It
bayand the minimum bend radiug). Test the calde using &
flbaropllc power matar or a iber-oplic tine domain
rellectometer (OTDR)Y. The recommended cabls
&El;?mhly test sat is listed in Appandix |. Raplaca the
cable.

Slep 4.  Remaova tha plastic panel ikam the franl of the Fibar-Oplic
Rack, and chack the comesponding Rack-Mounted
Transceiver.
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a.} Using a voltmetar, warify that the power supply vollage
ig within ngrmel limils. {This step assumas that the
Powar Supply In the tha Fiber-Optic Rack is functianal;
rater to saclion L3.2). The powver status indicator an
tha faceplate should be on, K it is off, unscrew Ihe
captive screws on the faceplate and remove Ihe
transceiver from the rack. Wsing a voltmealer, veriky that
the rack |5 supplying 14 o 18 VAC through the plug in
the backplane. Re-inser the transeaiver inla the rack
sacuraly. Raplacea the lranscalver,

b.) Verify that the liber-gpiic cables are connected
sacuraly 1o the ranscaivar. Mols thal the LEDs on the
transcalvar will fllcker IF L3 sendingfreceiving
massages,

e.] Verlky thal the data signal wiring is connacted securely
to the four-screw terminal bleck as shown in figure
L2.4,

d.) f the ransceiver is located al one of the extreme ends
of the rack, verify that the jirrmper is seguraly
conneciaed belvwaan larminals 3 and 4 of he
transcelvers sh-screw terminal block,

Power Supply Status Indicator is OFF

Problam: Tha green slatus light on the face of the Power Supply s
off. This light should be on to ndicate the presence of powear. If his
[ig is off, usa the tollgwing procedure ta isalala the causea.
Step 1. Verify that the rocker swilch on the franl of the Powar
Bupply is i ina ON posilion.
Step 2. Verily that Ihe Powar Supply is recaving carmact inpul
[ 1al": 7

Step 3. Verify thet Ihe selector ewilch i in the appropriate
positicon (115 or 230).

Stepd.  Tumn off pgwer to tha Fibar-Oplic Aack. Rarncwva the luse
Iram the Power Supply and, using an ohmmeter, verify
Ihat tha fuse ig net blown. If the fusa is good, ra-insarl il
and continua with stop 5

il e fuse is blown, replace it with the fuse ype specidied
In Appandix A.

Step 5 Tum on power 10 the rack. IMthe problem is ngt corracted,
raplace the Fiber-Optlc Rack and Power Supply.

Fiber-Optic Link Adjustment

If a fiber-optic link between any lwo transceivers & (onger ihan 100
metars and tha veluas in ragistars 15-18 increasa canseatanlly, you
may hava 1o adjust the duty cycle of the the received signal on each
and af tha link. Wse tha fallowing praocadura:

Step 1.  BDisconnect al cther finks from the netwaork,

Step 2. Cannacl en oscillbscape balwean tadminals 1 and 2 on
the transceiver termingl btock. The receivad agnal
ampliluds Iz approximatedy 4 volts paak-to-peak.
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Step 3.

The racaived signal duly cycle should be 50%. I it is not,
then use the potentiometer on the rensceiver to adjust i
Tha polentiomeler is kocated batween the two fiber-oplic
connectors as shown In figure L3.1. Remove the snap-in
button to aecass and adjust tha potanliomeater.
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Figura L3.1 - Patantiormatar Locatian







For additional information

1 Allen-Bradlay Drive
WMayfield Heights, Ohio 44124 USA,

Tal: +1 440 646 3434
winw. rockwellautomation.comisupport

www.reckwellantomathion.com
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