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1.0 INTRODUCTION
The products describedin this instruction manual are manufactured .

by Rockwell Automation Company.

The Network Communications module (M/N 57C404B) provides the
necessary hardware required to transmit control and status data
between two or more AutoMax®/DCS 5000racksto create a
distributed control system. The racks that make up the AutoMax
DCS-NET network are called “drops”. Each drop connected to the
network must contain a Power Supply module, a Processor module,

and a Network Communications module.

The network uses a master/slave software protocol. The master
initiates and controls all transmissions on the network.All
transmissions are broadcast, i.e., all modules receive the data
packets simultaneously. An address is encodedin each data packet
to identify which slave is to respond to a particular transmission. The
slave’s responseis also broadcastwith all drops receiving the
response data packet.

Each module contains a 4K word dual-port memory for storing the
data that is transmitted over the network. The dual-port memory of
each Network module on the network contains an image of the
latest version ofall the network data. This allows each section of a
multi-section control system to access data quickly from all other
sections of the system. The dual-port memory can be accessed by
the on-board CPU as well as over the backplane bus by any
Processorsin the rack through application programs.

Any slave Network module can be software-configured to function
as more than one drop. The numberof slave drops that a Network
module represents is defined as the “drop depth” of that Network
module. The numberofvirtual (software-configured) dropsis limited
to 55.

The physical drops (racks containing a Network module) are
connected using coaxial cable or, when high noise immunity andtotal
electrical isolation is required, fiber-optic cable. The coaxial cable
network is organized in a bus configuration. This type of topologyis
characterized by a main trunkline in which individual nodes are
connectedin a multidrop fashion as shownin figure 1.1. Up to 51
physical drops can be connectedto the coaxial cable network
depending uponthetype of cable used and network length.
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Figure 1.1 - A Typical DCS-NET Coaxial Cable Network Layout
 

The black bar shownonthe right-hand margin of this page will be
used throughoutthis instruction manualto signify new or revised

 text orfigures.   
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Thefiber-optic cable network is organized in an active star
configuration. With this type of topology, each nodeis connected to
a multi-port central point, also referred to as a “hub,” containing
active re-transmitting devices as shownin figure 1.2. Up to 55
physical drops can be connectedto the fiber-optic network.
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Figure 1.2 - A Typical DCS-NETFiber-Optic Cable Network Layout

The type of cable used (whether coaxial orfiber-optic) does not
effect the operation of the DCS-NET network protocols, application
software,or the operation of the Network module.

Each rack on the network can contain multipfe Network modules
that are part of different networks to create a more complex system.
Refer to figure 1.3.
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Figure 1.3 - Multiple Network Connections (Coax)

 



An IBM™-compatible personal computer connected through any
AutoMax™ Processor can program/monitor any Processor on any
networkthat has a dropin that rack. For example,in figure 1.4, an

IBM-compatible personal computer connected to an AutoMax
Processorin Slave drop 1 can be used to load the AutoMax
Programming Executive to a Processor located in Slave drop 3.
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Figure 1.4 - Programming Terminal Communication Example (Coax)

Also, an IBM-compatible personal computer connected directly to
the network (using an AutoMax PC Link Interface module,
M/N 57C445) can access any drop on that network. Seefigure 1.5.

 

 

 

 
IBM-Compatible Master
Personal Computer Drop    
 

  Coaxial Cable
 

 
    

 
Slave Drop Slave Drop Slave Drop

 

     
  

  
 

Figure 1.5 - A Personal Computer Connected Directly to the AutoMax Network (Coax)

1.1

The remainderof this manual describes the functions and
specifications of the Network Communications module.It also
includes a detailed overview ofinstallation and servicing
procedures, as well as examples of programming methods.

Additional Information

You mustbe familiar with all the instruction manuals that describe
your system configuration. This may include, but is notlimited to,
the following:

e J-3616 KERMIT Reference Manual

e@ J-3618 NORTONEditor Reference Manual
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J-3650 AutoMax ProcessorInstruction Manual

J-3675 AutoMax Enhanced Basic Language
instruction Manual

J-3676 AutoMax Control Block Language
Instruction Manual

J-3677 AutoMax LadderLogic Instruction Manual

Your personal computer and DOSinstruction manuals

IEEE 518 Guideforthe Installation of Electrical Equipment to
Minimize Electrical Noise Inputs to Controllers

Your ReSource AutoMax Programming Executive Instruction
Manual

Related Hardware and Software

M/N 57C404B contains the Network Communications module.It is

used with the following hardware and software (purchased
separately):

1.

10.

11.

AutoMax Programming Executive software Version 3 orlater.
The Programming Executive software includes the tools
required for programming in Enhanced BASIC, Control Block,

and Ladder Logic/PC languages.Earlier versions of the
Programming Executive are also supported. Refer to
Appendix E.

M/N 57C430A, 57C431, or 57C435 AutoMax Processor.

M/N 57C407 DCS 5000 Processor (standard network support
only; does not support network programming).

M/N 57C380 Communications Passive Tap. This is required at
each network drop for connection to coaxial cabling.

M/N 57C381 Cable. This cable is used between the Network
module and the passive tap in a coaxial cable network.

M/N 45C71 Coax BNC 75 Ohm Terminating Load.All coax
systems require a terminating load at both ends of the cable.

M/N 57C366 — Cable. This cable is used between the Network
module and a transceiverin a fiber-optic network.

M/N 57C365 — Stand-Alone Transceiver. This is required at each
slave network drop for connectionto fiber-optic cabling.

M/N 57C368- Fiber-Optic Rack with Power Supply. This is used
to mountthe individual Rack-Mounted Transceivers to create a

hubin a fiber-optic network.

M/N 570367 — Rack-MountedTransceiver. This is required in
the Fiber-Optic Rack for each network drop for communication
betweendrops.

M/N 570445 — AutoMax PC Link Interface Module. This module
allows an IBM-compatible personal computerto function as a
drop on the AutoMax network.
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2.1

MECHANICAL/ELECTRICAL
DESCRIPTION
This section describes the mechanical and electrical characteristics

of the Network Communications module.

Mechanical Description

The Network Communications moduleis a printed circuit assembly
that plugs into the backplane of the AutoMax/DCS 5000 rack. The
module consists of the printed circuit board, faceplate, and
protective enclosure. The faceplate contains ejector tabs at the top
and bottom to simplify removing the module from the rack. See
figure 2.1 for the module faceplate.

The 25-pin D-shell connector on the faceplate labeled “MONITOR”
is used for the RS-232-compatible asynchronouslink. An RS-232
compatible terminal which uses ASCII characters can be connected
to the module for local monitoring. The 9-pin D-shell connector on
the faceplate labeled “NETWORK”is used for the synchronous
serial rack-to-rack communicationline.

The two thumbwheel!switches onthe faceplate are used to set the
network drop number. The upper thumbwheel switch represents the
mostsignificant digit, the lower switch represents the least
significant digit. On the back of the module are two edge connectors
that attach to the system backplane.

For diagnostic purposes,the faceplate contains a seven-segment
LED which displays error codes. The error codesare defined in
Appendix D. A green status light on the faceplate indicates when the
module is operational (ON) or should be replaced (OFF).

2-1



 

 

(7
 

 ©   
 

 
NETWORK

COMMUNICATIONS
§7C404B   

 

FAULT
CODE

OK

DROP
NUMBER
 

0
 

 

N
O   

1st

2nd

 

O
Ge

ek
O
O
b
s

O

 

M
O
N
I
T
O
R

N
E
T
W
O
R
K

   
 

RELIANCE
ELECTARIC#D

 

    
®     Yi L/
 

Figure 2.1 - Network Communications Module Faceplate
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2.2.1

Electrical Description

Network operation is controlled by a 4 MHz CPU/direct memory
access (DMA)/serial I/O (SIO) architecture. 4K words of dual port
memory is provided to store the network variables. All program
application data is sent and received by the Network module’s CPU;
no additional load is put on the main Processor modules for
communication.

A slave module can be software-configured to function as more than
one Network module. This feature provides for increased register
capacity within one Network slave module. The dual-port memory in
each moduleis divided into 56 areas called drop areas. Each drop
area contains 64 16-bit registers. The master transmits 32 registers
to each slave drop area and receives 32 registers from each slave
drop area. By configuring a slave module to perform the function of
“n" slave drops, n x 32 registers are transmitted to and received
from the slave module.This is the functional equivalent of plugging
“n” Network modulesinto the rack.

The numberof slave drops that a Network module represents is
defined as the “drop depth” of that Network module. The slave
module will represent consecutive drop numbers beginning with the
dropsetting (the value of the thumbwheel switches on the
faceplate). For example,if the thumbwheel switches have beenset
to “05” and the drop depth is equalto 4, that slave module will
perform the function of drops5, 6, 7, and 8.

The module contains a watchdog timer which is enabled when
poweris turned on to the module. The on-board CPU mustreset the
watchdog timerwithin a specified time or the module will shut down
and the LED onthe faceplate will turn off.

At powerup, the on-board processorwill run diagnostics on the
CPU, EPROM,RAM,serial I/O, memory managementunit, and dual
port memory, as well as perform system level diagnostics. As each
test is run, a numberis written out to the seven-segmentdisplay.If
thereis a fault during the diagnostic, the on-board CPUhalts, the
watchdog times out, and the seven-segmentdisplay showsthe
code ofthe failed diagnostic.

Data Transmission Cycle

The following example is usedto illustrate how data is transmitted
over the network. Assume a network is composedof three racks in
the following arrangement:

In the master control rack, there is one Network module that has
been defined as the master by setting the thumbwheel switches to
“00”. The master has no drop depth and this cannot be modified.In
the secondrack, there is a slave module that has been defined as
drop 1 by setting the thumbwheel switches to "01" and has been
given a drop depthof1 (it will represent drop 1 only). In the third
rack, there is a slave module that has been defined as drop 2 by
setting the thumbwheel switches to “02” and has been given a drop
depth of 2 (it will represent drops 2 and 3). The assignment of drop
numbers between 1 and 55is arbitrary, and the physical orderof
drop connections hasno effect on the system. Seefigure 2.2.
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Figure 2.2 - Sample Network

 



At powerup, the masterpolls all the slave drops to determine which
dropsare active on the network and sets the appropriatebits in its
status registers (refer to section 4.1.1.1). The masterinitiates all
transmissions on the network. During a communications cycle, the
masterwill begin transmitting data to each active drop on the
networkin sequence. {in this case, the masterwill transmit its
broadcastregisters (refer to section 4.1.1.11) and registers 32 to 63
of its drop 1 area. This packet of data is sent simultaneously to all
active drops on the network.In other words, the broadcastregisters
in the drop O area and the second 32 registers in the drop 1 area on
both slave Network moduleswill be updated with this transmission.
Seefigure 2.3.
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Encodedin this packet of data is the address of the drop area which
is to respondto the transmission. In this case, drop 1 has been

addressed and musttransmit the first 32 registers of its drop 1 area
to the master. Thefirst 32 registers of the drop 1 area on the second
slave module are also simultaneously updated. See figure 2.4.
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Figure 2.4 - Drop 1 Responds

 



The master then addresses the next sequential active drop on the
network.In this case, this is drop 2. The master transmitsits

broadcast registers and the second 32 registers of its drop 2 area to
all active drops on the network with drop 2 responding. Seefigures
2.5 and 2.6.
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Figure 2.5 - Master's Second Transmission
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Figure 2.6 - Drop 2 Responds

 

  



The process continuesuntil all active drops have exchanged data
with the master. At this time, a programming terminal message can
take place. Programming terminal messages can be transmitted
from one drop to another drop. The masterthen polls one inactive
dropto seeif it has been addedto the network. If a responseis
received, the appropriate bit is set in the master’s drop status
registers. The cycle then begins again with drop 1. The masterwill
poll only one inactive dropafterit has completed communicating
with all of the active drops on the network.

To continue the above example, assume drops 4 and 5 have been
addedto the network. After the master has completed
communicating with drop 3, it would poll drop 4. Drop 4 would
respond and would be considered by the masterto be active on the
network. Drop 5 would not be polled and would not be active on the
network until the master had completed another communication
cycle with drops 1 through 4.

All messages are checked for correctness by the receiving drop. A
messagewill be re-transmitted upto three timesif a responseis not
received from the targeted drop. Any drop unable to correctly
transmit or receive data will go off line.

If a slave drop fails, the master, upon recognizing that a slave drop
hasfailed, will clear that drop’s status bit. The bit will remain OFFfor
a minimum of 120 milliseconds in order for an application task to be
able to detectit. The value of the slave's output registers in the
masterarefixed at their last value prior to communication loss. The
values of master output registers to the slave are also fixed. The
register values will resume updating between the master and slave
when communication is restored. If a master dropfails, the entire
image in the master’s dual port memory will be cleared. All network
slave dropswill detect the master drop hasfailed andwill clearall

drop status bits and wait for the master to re-establish
communication.
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3.0 INSTALLATION
This section describes how to plan, construct, andinstall the
AutoMax network coaxial cable system and howto install the
Network Communications module. This sectionis limited to network
coaxial cableinstallations in a metal conduit inside a manufacturing
building. Guidelinesfor fiber-optic cable installation are provided in
Appendix L. For information regarding other types of installations, I
contact Reliance Electric. Refer to section 3.6 for Network module
installation procedures.

THE USER IS RESPONSIBLE FOR CONFORMING WITH ALL APPLICABLE

LOCAL, NATIONAL, AND INTERNATIONAL CODES. WIRING PRACTICES,
GROUNDING, DISCONNECTS, AND OVERCURRENT PROTECTION ARE OF
PARTICULAR IMPORTANCE. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.

 

 

WARNING
 

INSERTING OR REMOVING A MODULE MAY RESULTIN UNEXPECTED MACHINE
MOTION. POWER TO THE MACHINE SHOULD BE TURNED OFF BEFORE
INSERTING OR REMOVING THE MODULE. FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULT IN BODILY INJURY.
 

 

CAUTION:Powering down a clusterof drops mayresult in loss of communication ona
coaxial cable network. Disconnectthe drop cable from the passive tap before powering
downa drop.

 

  CAUTION: This module contains static-sensitive components. Do not touch the
connectors on the backof the module. When notin use, the module should be stored in

an anti-static bag. The plastic cover should not be removed.Failure to observe this
precaution could result in damage to or destruction of the equipment.   
3.1 AutoMax Network Coaxial Cable System

Components

The AutoMax network coaxial cable system consists of the following
components:

® Drop Cable

@ Communications Passive Tap

@ Coaxial Cable

@ BNC Plug Connector
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e BNC 75 Ohm Terminating Load

e BNC Jack-to-Jack In-Line Splicing Adapter

An example of the AutoMax network cable system is shownin figure
3.1. Appendix J lists the components recommendedby Reliance
Electric. The following sections describe each of these components.
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Figure 3.1 - AutoMax/DCS Network Coaxial Cable System

3.1.1 Drop Cable and Communications Passive Tap

The drop cable and the Communications Passive Tap (tap) are used
to connect the Network module to the coaxial cable. The drop cable
(M/N 57C381)is a three-foot long multiconductor cable with two
9-pin D-sheil connectors at either end. It connects the Network
module to the tap.

The tap (M/N 57C380), shownin figure 3.2, provides two BNC jack
connectors for connection to the coaxial cables and terminating
loads. A 9-pin D-shell connector is provided for connection to the
drop cable. The tap has twofault isolation resistors in series with the
transmissionline to prevent a malfunctioning Network module from
affecting other drops on the network. A schematic of the tap is
shownin Appendix G.
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Figure 3.2 - Communications Passive Tap

3.1.2 Coaxial Cable

The DCS-NET network utilizes two types of coaxial cable, RG-59/U
or RG-11/U. Cable specifications are provided in Appendix |. Refer
to section 3.4 for recommendations regarding cable type selection.
Figure 3.3 shows the composition of coaxial cable.
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Figure 3.3 - Coaxial Cable
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3.1.3 BNC Plug Connector

Cable segments are terminated with BNC plug connectorsfor
attachmentto the taps. Reliance Electric recommends the dual
crimp BNC plug connectors manufactured by AMP Inc., or an
equivalent.
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3.1.4

Figure 3.4 - Dual Crimp BNC Plug Connector

75 Ohm Terminating Load

The DCS-NET network coaxial cable system must be terminated
with 75 ohm terminating loads attached to the taps located at both
endsof the cable system. This minimizes the signal reflections
which could interfere with other signals transmitted on the cable.
The terminating load consists of a BNC plug connector and an
internal 75 ohm resistor.
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Figure 3.5 - 75 Ohm Terminating Load

 

 



3.1.5 BNC Jack-to-Jack Adapter

The BNCjack-to-jack in-line splicing adapter is recommended for
making cable splices whenthe length of a cable must be extended
(for example, when a newdropis added).
 

 

 

 

  

 

     
 

 

 

3.2

3.2.1

Figure 3.6 - BNC Jack-to-Jack Adapter

Installation Planning

The DCS-NETnetworkis designed to be user-constructed and
installed. This enables the network system to betailored to suit
specific needs. Therefore, plan the cable installation carefully before
attempting the actualinstallation (i.e., pulling and cutting cable,
terminating with connectors, etc.). The time and effort spent on
cable installation will be insignificant compared to the time and effort
required to locate and repair damaged or improperly installed
cables, connectors, or other cable system components.

The following procedure is recommendedin orderto design a cable
system that will achieve maximumsignalisolation and cable
protection in a specific environment with minimum cable usage.

installation Planning Procedure

Use the following procedure to plan yourinstallation:

Step 1. Identify the actual location of the AutoMax/DCS 5000
racks using an equipmentfloor plan.

Step 2. Identify the preliminary cable route. Route cables to allow
easy accessin the future. Cable should be readily
accessible when new dropsare added,existing drops are
movedto new locations, or maintenance is performed.

Step 3. Identify the environmental conditions (electrical noise
levels, temperature, humidity, exposure to hazardous
chemicals, etc.) along this route.

Step 4. Determine how to bypassphysical and environmental
obstacles (walkways, induction heat sources,furnaces,
caustic chemical operations, steam and condensation
lines, etc.) along this route.

Step 5. Determine the best type of cable installation (conduit,
raceway, or equivalent) for all cable segments along the
path.
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3.3

3.3.1

Step 6. Calculate the total cable length. Note that the cable path
distances should be considered in three dimensions.

Step 7. Select the proper cable type (RG-59/U or RG-11/U).

Step 8. Document the cable layout. This document should
describe the network cable system design and
installation and should be maintained throughoutthelife
of the network. The document should include charts
showing routesof all cable segments,locations of cable
splices, as well as drop locations and their addresses.
This information should be detailed enoughto trace a
signal path betweenany twopoints in the cable system in
the event of a networkfailure or suspected problem.

Step 9. Calculate the numberof required cable system
components andselect their types. Refer to Appendix J
for a list of components recommendedbyReliance
Electric.

Step 10. Select the tools and instruments necessary to perform the
cable system installation.

Step 11. Select the proper personnel to perform the cable
installation. The RG-59/U and RG-11/U cables specified in
this manualare flexible type cables which can be
installed by a trained plant electrician.

Cable System Protection and Isolation
Recommendations

The cable installation should conform to all applicable codes. To
reduce the possibility of noise interfering with the control system,
exercise care wheninstalling cable from the system to the external
devices. The following sections provide detailed recommendations.

Coaxial Cable Protection

The coaxial cable must be properly handled prior to and during
installation. Improper handling may result in cable damage and
require cable reptacement. Use the following guidelines when
handling the coaxial cable:

@ Keep the cable endstightly sealed (e.g., with cable caps) during
storage, transportation, andinstallation of the cable. Keeping the
cable endssealed will prevent exposure to moisture or other
foreign matter.

e Do not exceed the minimum bend radius of the cable during
storageorinstallation. Refer to Appendix| for cable
specifications. Bending the coaxial cable sharper than the
recommended minimum bendradius may decreasethereliability
of the network.

e@ Prevent the cable from contacting abrasive surfaces such as
concrete.

e Follow the cable pulling recommendationsspecifiedin
section 3.5.2.



3.3.2

3.3.3

3.3.4

Electrical Isolation

Use the following guidelines wheninstalling the coaxial cable to
ensureelectricalisolation:

The exposed metal parts of the AutoMax network cable system
components (BNC connectors, adapters, terminating loads) must
not comein direct contact with electrical conductors (including
electrical enclosures, AutoMax/DCS 5000 racks,tap shells,
conduits, etc.). If necessary, these components should be
shielded using insulating jackets, heat shrink tubing, or electrical
seal tape.

The network coaxial cable must beinstalled in a separate metal
conduit. This conduit must be properly grounded alongthe entire
length.

The length of exposed cable inside a cabinet must not exceed 10
meters (33 feet).

The network coaxial cable must not beinstalled closer than three

feet away from electrical motors, generators, transformers, arc
welders, rectifiers, high voltage lines, induction heat sources, and
sources of microwaveradiation.

If grouping of the network coaxial cable with other cables and
wires cannot be avoided, you must comply with the
recommendationsprovided in the ANSI/IEEE Standard 518-1982.

Grounding,lightning, and surge protection of the network cable
system and attached equipment must comply with the
requirements of applicable codes.

Chemical and Thermal Isolation

The network coaxial cable system must be protected from damage
causedbythe following factors:

Oil, grease, acids, caustics, and other harsh and/or hazardous
chemicals that might damagethe cable outer jacket and
connectors, adapters, and terminating loads.

Water, steam, and otherliquids that could corrode connectors,
adapters, and terminating loads.

Openflame, steam lines, and any equipmentwith the
temperature higher than the cable operating temperature.

Physical Isolation

Use the following guidelines to prevent physical damage and wear
of the coaxial cable:

Protect the cable from abrasion, vibration, moving parts, and
personneltraffic.

Avoid intersecting a cable route with the regular routes of cranes,
forklifts, and similar equipment.

Prevent the cable from contacting abrasive surfaces such as
concrete.
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3.4 Cable Type Selection

The numberof drops that can be connected to the network varies
depending upon the cable type and length. Figure 3.7 shows some
representative distances and the maximum numberof racks
containing Network modules allowed.
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Figure 3.7 - Representative Racks vs. Network Length

To calculate the maximum numberof drops, use the following
formulas:

For Belden® 9259 (RG-59/U): N = 52 - 0.725*X
For Belden 8213 (RG-11/U): N = 52 - 0.425*X
where: N = maximum numberof drops

X = cable length in hundredsof feet

The RG-59/U and RG-11/U cables can be mixed in a network
application. For example, RG-59/U cabling may be usedinside a
control cabinet with RG-11/U connecting the various cabinets
together. If RG-59/U and RG-11/U cables are mixed, each foot of
RG-59/U should betreated as a six foot length of RG-11/U for overall
network length calculations. For example, to calculate the overall

network length where 1000 feet of RG-11/U and 100 feet of RG-59/U
is required, the 100 feet of RG-59/U would betreated as 600feetof
RG-11/U. The overall network length would therefore be considered
to be 1600 feet of RG-11/U.

For specific applications (e.g., high temperatures), use cables
equivalent to Belden 9259 or Belden 8213 regarding electrical
characteristics, etc., as specified in Appendix I.

 



3.5

3.5.1

3.5.2

3.5.3

Cable System Construction

Construction of the network coaxial cable system consists of the
following steps. Each step is described in detail in the sections that
follow.

Step 1. Inspect andtest all cable before installation.

Step 2. Pull thefirst cable segment.

Step 3. Terminate each end of this cable segment with a BNC
plug connector.

Step 4. Test this cable segment.

Step 5. ‘Pull the next cable segment and repeat step 3 and 4.
Continue until all segments are installed.

Step 6. Assemble the complete cable system. Connect cables to
the appropriate taps. Connectthe terminating toads to
the taps at both ends of the cable system. Connect the
drop cablesto the taps.

Cable Inspection and Testing

inspect and test the cable before the installation. This will ensure
that the attenuation does not exceed the expected valuesat
frequencies of interest (as specified in Appendix |), and that internal
discontinuity that can causereflections do not exist. Many cable
suppliers (including Belden) pretest and certify the cable before
shipment. However, the cable can be damaged whenshipped or
stored improperly. Becauseofthis,it is very important to test the
cable before theinstallation. To test for damage, shorts, and

discontinuity, use a time domain reflectometer (TDR) or a return loss
meter.

Cable Pulling

The cable should be pulled manually allowing sufficient slack in the
cable so that there is no tension on the cable or connectors when
installed. Do not “snap” or apply suddentension to the cable. Never
use a powered cable puller without consulting the cable
manufacturer and monitoring the pulling tension. High pulling
tensions,tight-fitting conduits, and cable twisting can damage cable
shielding and insulation. This type of damage maynot be found with
physical inspection; it may require special cable testing equipment
to locate the damage.Refer to the cable manufacturer’s guidelines
on cable pulling for more information.

Cable Termination

Cable stripping and crimping tools for the RG-59/U and RG-11/U
cables are supplied by all major connector manufacturers and are
available from yourlocal electrical/electronic products distributors.
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3.5.3.1 RG-59/U Termination

Use the following procedureto install the dual crimp plug connector
onto the coaxial cable:

Step 1. After the cables have beeninstalled in the conduit or
cabletrays, slide the ferrule onto the coax cable as

shownin figure 3.8.
 

 

FERRULE

a

 

   

  

 

 

Figure 3.8 - Slide Ferrule onto RG-59/U Cable

Step 2. Strip the coax using the dimensions shownin figure 3.9.
Be sure the shield braid wire is cut to the correct length
and cannot touch the center conductor.
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Figure 3.9 - RG-59/U (Belden 9259) Cable Stripping Dimensions

Step 3. Place the center contact, assembled onthestripped
conductor, in the partially closed crimping dies as shown
in figure 3.10. Be sure the flange on the end of the center
contact butts against the crimping die.
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Figure 3.10 - ConnectorInstallation Step 3 for RG-59/U Cable



Step 4.

Step 5.

Step 6.

Crimp the center contact by holding the cabie in place
and closing the tool handles until the ratchet releases.

Remove the crimped contact from the dies.

Verify that the shield braid wire does not touch the center
contact. Refer to figure 3.11.
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Figure 3.11 -

Step 7.

ConnectorInstallation Step 6 for RG-59/U Cable

Insert the crimped center contact into the connector body
until the cable dielectric butts against the dielectric inside
the connector body. The flared braid will then fit around
the support sleeve of the connector body, as shownin
figure 3.12.
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Figure 3.12 - ConnectorInstallation Step 7 for RG-59/U Cable

Step 8. Slide the ferrule forward over the shield braid wire and the
support sleeve until the ferrule butts against the shoulder
on the connectorbody, as shownin figure 3.13.
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Figure 3.13 - Connectorinstallation Step 8 for RG-59/U Cable

Step 9. Place the ferrule on the anvil of the die assembly so that
the shoulder on the connector body butts againstthe die,
as shownin figure 3.14.
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Figure 3.14 - ConnectorInstallation Step 9 for RG-59/U Cable

Step 10. Hold the assembly in place, and close the crimp tool
handles until the ratchet releases.

Step 11. Remove the crimped assembly from the crimping dies.
The connectoris now attached to the coax cable, as

shownin figure 3.15.
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Figure 3.15 - Connector Attached to RG-59/U Cable
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3.5.3.2 RG-11/U Termination

Usethe following procedureto install the dual crimp plug connector
onto the coaxial cable:

Step 1. After the cables have beeninstalled in the conduit or
cable trays, slide the ferrule onto the coax cable as
shownin figure 3.16.
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Figure 3.16 - Slide Ferrule onto RG-11/U Cable

Step 2. Strip the coax using the dimensions shownin figure 3.17.
Besure the shield braid wire is cut to the correct length
and cannot touchthe center conductor.
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Figure 3.17 - RG-11/U (Belden 8213) Cable Stripping Dimensions

Step 3. On the crimping tool shownin figure 3.18, rotate
locator/stop by turning the adjustment cap to the OPEN
position.
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Figure 3.18 - Turn Adjustment Cap to OPEN Position

Step 4. Insert the conductorinto the contact wire barrel until the
contact butts against the cable dielectric, and place the
contact in the tool head as shownin figure 3.19.
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Figure 3.19 - Place Contact in Too! Head
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Step 5. Push the cablein to hold the center contact against and
perpendicularto locator/stop as shownin figure 3.20.
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Figure 3.20 - ConnectorInstallation Step 5 for RG-11/U Cable

Step 6. Makesurethat the raised area on the contact wire barrel
is located on the crimping die for proper termination as
shownin figure 3.21.
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Figure 3.21 - ConnectorInstallation Step 6 for RG-11/U Cable

Step 7. Close the too! handlesfully until the ratchet releases to
complete the crimp. Note that oncethe ratchetis
engaged,the handles cannot be openeduntil they have
beenfully closed.

Step 8. Remove the crimped contact.

Step 9. Verify that the shield braid wire does not touch the center
contact. Referto figure 3.22.
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Figure 3.22

Step 10.

- ConnectorInstallation Step 9 for RG-11/U Cable

Insert the crimped center contact into the connector body
until the cable dielectric butts against the dielectric inside
the connector body. Theflared braid will then fit around
the support sleeve of the connector body, as shownin
figure 3.23.
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Figure 3.23 - ConnectorInstallation Step 10 for RG-11/U Cable

 

 
 

 
 

Step 11. Slide the ferrule forward overthe shield braid wire and the
support sleeve until the ferrule butts against the shoulder
on the connector body, as shownin figure 3.24.
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Figure 3.24 - ConnectorInstallation Step 11 for RG-11/U Cable

Step 12. Place connector assemblyin tool as shownin figure 3.25.
Make surethat the ferrule assembled on the cable is on
the uppercrimping die and that the shoulder on the
connectorrests against the die, as shown.
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Figure 3.25 - Place Connector Assemblyin Tool

Step 13. Close the handles until the ratchet releases to complete
the crimp.

Step 14. Remove the crimped assembly from the crimping dies.
The connectoris now attached to the coax cable, as
shownin figure 3.26.
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Figure 3.26 - Connector Attached to RG-11/U Cable

3.5.4 Cable SegmentTesting

Once a cable segment has beenterminated with a connector on
each end,visually inspect the connectorfor loose connections,
nicked insulation, or loose strands from the braid that might cause a
poor connection or short. The center contact should be straight and
centered inside the connectordielectric. Be sure that the center
contactis inserted deep enoughinto the connector body. Thetip of
the center contact should be about even with the end of the
connectordielectric. Be sure the ferrule is crimped tightly against
the body of the connectorand that the shield braid wire does not
protrude from the ferrule.Check the cable’s mechanical connections
by grasping the outer conductor connector in one hand and the
coax jacketin the other. Pull firmly. The connectors should hold.

 

 



3.5.5 Constructing Long Cable Segments

To construct a cable segment longer than the standard maximum
cable spool length (over 1,000 feet for Belden 9259 and over 2,000
feet for Belden 8213), use a BNC jack-to-jack in-line splicing adapter.
Use the following procedure to construct a long cable segment:

Step 1. Terminate both parts of a cable segment.

Step 2. Splice both parts using the jack-to-jack adapter. (Refer to
figure 3.27.) Ensure the splicing connection can be
accessed easily.

 

 

   
  

 

  

MATED
CABLE
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CONNECTOR

ADAPTER
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\

    
COMPLETED
INSTALLATION

BOOT   
Figure 3.27 - Cable Splicing

Step 3. Isolate the splicing connection with an insulating jacket, a
boot, heat shrink tubing,or electrical sealant tape as
shownin figure 3.27.

Step 4. Documentthis connection on the cable system layout.
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3.6 Installing the Network Communications
Module

Use the following procedureto install the module:

Step 1. Stop any application tasks that may be running.

THIS EQUIPMENTIS AT LINE VOLTAGE WHEN A-C POWERIS CONNECTED.
DISCONNECTAND LOCK OUT ALL UNGROUNDED CONDUCTORSOFTHE A-C
POWERLINE. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT
IN SEVERE BODILY INJURY OR LOSSOFLIFE.

 

 

Step 2. Turn off powerto the system.All powerto the rack as well
as all powerto the wiring leading to the rack should be
off.

Step 3. Take the module out of its shipping container. Take it out
of the anti-static bag, being careful not to touch the
connectors on the back of the module.

Step 4. Insert the moduleinto the desired slot in the rack, making
sureit is well-seated in the rack. The module may reside
in any slot in the rack. Use a screwdriver to secure the
module into the rack.

Step 5. Set the drop numberof the Network module using the
two thumbwheel switches on the module faceplate. The
upper switch is the most significant digit and the lower
switchis the least significant digit.

The drop numbersettings are recognized only at power
up orafter a self-test function. Therefore, make sure each
drop on the network has a unique drop numberbefore
poweris applied. If more than one dropis given the same
drop number(physicalor virtual), transmission collisions
will occur on theline.

Drop number“00”indicates the network line master drop.
Drop numbers 01 through 55,inclusive, indicate the slave
dropsontheline. All other switch settings are invalid.

It is recommended that you space the numbering of
physical drops(i.e., the first physical drop set to 01, the
second physical drop set to 05) evenif you originally only
require a drop depth of one.Thiswill allow you to easily
addvirtual drops as they are neededin the future.

Deciding which Network module will be the masteris
based on the application. The master control rack will
usually contain the master Network module. The master
control rack will usually broadcastthe stopbits,line
references, etc. The master/slave configuration refers to
master of communication or slave of communication and
has no bearing on processor poweror capability.

Step 6. If you are connecting the moduleto a fiber-optic network,
goto step 8.If you are connecting the module to a
coaxial cable network, continue to step 7.

Step 7. Use the following procedure to connect the module to a
coaxial cable network.
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Step 8.

Step 9.

Step 10.

a.) Connect the drop cable (M/N 57C381) to the 9-pin
connector labeled “NETWORK”on the module
faceplate. Note that the end of the cable which
connects to the faceplate is labeled “COMM”.

b.) Connect the drop cable to the Communications
Passive Tap (M/N 57C380). Note that the end of the
cable which connects to the passivetapis labeled
“TAP”.

c.) Connect the coaxial cable to the front of the passive
tap. If this is a physically extreme drop on the network,
a 75 ohm terminator (M/N 45C71) mustbeinstalled on
the remaining BNC connector.

Figure 3.1 in section 3.1 shows the Network module
connected to the network. Continue to step 9.

Use the following procedure to connect the moduleto the
fiber-optic network. Fiber-optic networkinstallation
guidelines are provided in Appendix L.

a.) Connect the drop cable (M/N 57C366) to the 9-pin
connector labeled “NETWORK”on the module
faceplate.

b.) Refer to figure L2.2 in Appendix L and connectthe
drop cable to the transceiver. Continue to step 9.

Turn on powerto the rack. An internal diagnostic routine
is automatically executed by the module. If an erroris
encountered, an error code will be displayed on the
seven-segmentLED.If the green status light is OFF and
no seven-segmenterror codeis displayed,a local
watchdogfailure has occurred.If a diagnostic fault code
0 through 9 or is displayed, the Network module must
be replaced. (Refer to Appendix D for a description of the
error codes.)

if the thumbwheel switches are set to an invalid drop
number,the “A’ fault code will be displayed on the

seven-segment LED on the module faceplate after
power-up. To clear the invalid drop numberfault code,
refer to section 6.2.

Monitor status registers 15 - 18 of the drop 0 area in each
module using either method described in section 5.0.If
the values in these registers increase consistently over a
short period of time, there is a communication problem.
Refer to section 6.3 for instructions for troubleshooting a
communication problem.

3-21



3.7 Replacing the Network Communications

Module

Use the following procedure to replace the Network module.

Step 1. Stop any application tasks that may be running.

THIS EQUIPMENTIS AT LINE VOLTAGE WHEN AC POWER IS CONNECTED.
DISCONNECT AND LOCK OUT ALL UNGROUNDED CONDUCTORSOFTHE AC
POWERLINE. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT
IN SEVERE BODILY INJURY OR LOSSOFLIFE.

 

 

Step 2. Disconnect the drop cable from the passive tap or
transceiver.

Step 3. Turn off powerto the rack.

Step 4. Disconnect the drop cable from the Network module
faceplate.

Step 5. Use a screwdriver to loosen the screwsthat hold the
Network modulein the rack. Take the module out of the

slot in the rack.

Step 6. Take the new module outof its shipping container. Takeit
out of the anti-static bag, being careful not to touch the
connectors on the back of the module.

Step 7. Insert the module into the rack, making sureit is
well-seated in the rack.

Step 8. Set the drop numberof the module by using the two
thumbwheel!switches on the module faceplate. The
upper switch is the most significant digit, the lower switch
is the least significant digit.

Step 9. Attach the drop cable to the module faceplate.

Step 10. Attach the drop cable to the passive tap or transceiver.

Step 11. Turn on powerto the rack.

Step 12. Monitor status registers 15 - 18 in the drop O area in each
module using either method described in section 5.0.If
the valuesin these registers increase consistently over a
short period of time, there is a communication problem.
Refer to section 6.3 for instructions for troubleshooting a
communication problem.

3.8 Adding a Network Drop

Use the following procedure to add a drop to the coaxial cable network:

Step 1. Identify the route for a new cable segment (or segments).
Refer to the recommendations provided in section 3.3. Ifa
newdropis to be addedat the end of the network cable
system, only one new cable segmentwill be necessary.
Otherwise, two new cable segments will be necessary.

Step 2. Calculate the new cable segment length. Ensure the new
total cable length does not exceed the maximum cable
length defined in the AutoMax networkspecification (see
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Step 3.

Step 4.

Step 5.

Appendix H).If it exceeds the maximum specified cable
length, consult with Reliance Electric before taking any
further steps.

Cut, install, terminate, and test the new cable segment

following the instructions provided in section 3.5.

Stop ail communications over the AutoMax network.

Referto figure 3.28 and usethe following proceduresif a
new dropif to be added to one of the ends of the
network. Skip to step 6 if a drop is to be added along the
cable route.

a.) Disconnect the terminating !oad from the tap of the
existing drop and replaceit with one end of the new
cable segment.

b.) Connect the terminating load to a new tap. Connect
the other end of the new cable segmentto this tap.

c.) Attach the tap to the Network module using a drop
cable.
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Figure 3.28 - Adding a New Dropat the Endof the Network Cable System

Step6. If a new dropis to be added alongthe cable route use
the following procedure:

a.) Cut the AutoMax network cable at the point where the
new dropis to be added.

b.) Terminate the cable ends with BNCplugs,and splice
them with the new cable segments.

c.) Connect the other ends of the new cable segments
with a tap attached to the new drop as shown
figure 3.29.
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Figure 3.29 - Adding an Intermediate Drop to the Network Cable System

Step 7. Resume AutoMax networkoperation.

3.9 Disconnecting a Network Drop

 

CAUTION: Powering downa clusterof drops may resultin loss of communication ona
coaxial cable network. Disconnectthe drop cable from the passive tap before powering
downa drop.   

To temporarily disconnect an AutoMax coaxial cable network drop,
disconnect the drop cable from the tap before powering downthe
drop. To disconnect a coaxial cable network drop permanently or for
an extended period of time, use the following procedure:

Step 1. Stop network operation.

Step 2. To disconnect a drop from an endof the network,refer to
figure 3.30 and use the procedure below. Skip to step 3
for the procedure to disconnect a drop from along the
cable route.

a.) Disconnect the drop by detaching the cable segment
betweenthis and the neighboring drop from the
neighboring droptap.

b.) Terminate this tap with a 75 ohm terminating load.
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Figure 3.30 - Disconnecting a Drop from the End of the Network Cable System

Step 3. To disconnect a drop along the cable route,refer to
figure 3.31 and use the following procedure:

a.) Disconnect both AutoMax network cable segments
from the tap.

b.) Splice the cable segments using a jack-to-jack in-line
splicing adapter.
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Figure 3.31 - Disconnecting an Intermediate Drop from the Network Cable System

Step 4. Resume networkoperation.
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3.10

3.10.1

3.10.2

3.10.3
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Coaxial Cable System Maintenance

Evenif the installation is done properly, the AutoMax network may
still experience some unexpected downtime. This may be due to
gradual degradation of the cable system components or changesin
the environmental conditions along the cable path. Becauseofthis,
somelimited preventive maintenanceis required.The following
sections describe recommended maintenance procedures.

Cable System Documentation Maintenance

Keep the network cable system documentation up-to-date with all
changes madeto the network configuration during thelife of the
network.

Cable System Design Maintenance

Whenold equipmentis relocated or new equipmentis installed, new
sources of heat, electrical noise, hazardous chemicals, and other
changesin the network cable system environment may occur.
Evaluate the effect these changes have on the performance of the
network. if necessary, take corrective action such as rerouting
certain AutoMax network cable segments and addingshielding to
the cable system components.

Cable System Inspection

Inspect the AutoMax network cable system periodically for damage,
shorts, and discontinuity. To perform these tests, use the appropriate
time domain reflectometer (TDR) for the cable length. TDRs can be
also used to perform cable testing during the installation or to locate
a possible cable fault during troubleshooting. All tests should be
properly documented.



4.0 PROGRAMMING
This section describes how the data is organized in the module and
provides examples of how the module is accessed by the
application software. For more detailed information on
programming,refer to the AutoMax Programming Reference Binder.

 

 

 

 

 

 

 

 

4.1 Register Organization

The dual port memory in each Network moduleis divided into 56
areas, or drops, each containing 64 16-bit registers (a total of 3584
registers). Refer to figure 4.1 for register assignment.

DROP AREA REGISTER TYPE MASTER SLAVE

0 0-31 Status NOT TRANSMITTED
32-39 Broadcast Transmits Receives

1 0-31 Data Exchange Receives *
32-63 Data Exchange Transmits *

2 0-31 Data Exchange Receives *
32-63 Data Exchange Transmits *

53 0-31 Data Exchange Receives *
32-63 Data Exchange Transmits *

54 0-31 Data Exchange Receives *
32-63 Data Exchange Transmits *

55 0-31 Data Exchange Receives *
32-63 Data Exchange Transmits *      *Slaves transmit registers 0-31 from only the drop areas they represent. All other

registers receive data only.
 

4.1.1

Figure 4.1 - Register Assignment

Memory areasare written to by either the module’s on-board CPU or
by an application task running on a Processor modulein the rack.
Memory areasthat are written to by the on-board CPU cannot be
written to by an application task and vice versa. All memory areas,
however, can be read by both the on-board CPU and application
tasks.

Register Assignmentin the Drop 0 Area

Registers 0-31 on each module contain network status and control
information. This information is unique to each module andis not
transmitted over the network. Except for the drop depth register
(register 20) in the slave modules, registers 0-31 in the drop 0 area
are written to by the on-board CPU. Therefore the application task
has Read Only accessto theseregisters.

Registers 32-39 in the drop 0 area are broadcastregisters. These
registers are controlled by an application task running in a
Processor module in the master rack. These registers are
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Read/Write in the master and Read Only everywhereelse on the
network.

The registers in the drop 0 area are defined asfollows:
 

 

Register
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Description

Reserved For System Use
Reserved For System Use
Reserved For System Use
Reserved For System Use
Drop 0-15 Status in Bits 0-15
Drop 16-31 Status in Bits 0-15
Drop 32-47 Status in Bits 0-15
Drop 48-55 Status in Bits 0-15
Reserved For System Use
Reserved For System Use
Reserved For System Use
Reserved For System Use
Drop Number
Keyswitch (1=Memory Protect, 2=Setup,
3=Program)
Messages Received
Receive Timeouts
Cre Errors
Overrun Errors
Abort Errors
MessagesTransmitted
Drop Depth
Reserved For System Use

Reserved For System Use
Broadcast Data

Broadcast Data

Broadcast Data
Broadcast Data
Broadcast Data

Broadcast Data

Broadcast Data

Broadcast Data

Reserved For System Use

Reserved For System Use
 

Figure 4.2 - Register Assignment for Drop 0 Area

Note that someofthe registers reserved for system useare not
protected against being written to by an application task.It is the
programmer's responsibility to ensure that drop 0 areas are not
written to (with the exception of register 20 in the slave modules).

See sections 4.1.1.1 - 4.1.1.11 for a description of the registers in the
drop 0 area.

 



4.1.1.1 Registers 4 - 7 (Drop Status Bits)

 

WARNING
 

THE DROP 0 STATUS BIT (REGISTER 4, BIT 0) MUST BE USED IN AN
APPLICATION PROGRAMTOINDICATE NETWORK COMMUNICATIONFAILURE.

FAILURE TO OBSERVE THIS PRECAUTION MAY RESULT IN BODILY INJURY.
 

 

WARNING
 

 
THE USER MUST PROVIDE AN EXTERNAL, HARDWIRED EMERGENCY STOP
CIRCUIT OUTSIDE OF THE CONTROLLER CIRCUITRY. THIS CIRCUIT MUST
DISABLE THE SYSTEM IN CASE OF IMPROPER OPERATION. UNCONTROLLED

MACHINE OPERATION MAYRESULTIF THIS PROCEDUREIS NOT FOLLOWED.
FAILURE TO OBSERVETHIS PRECAUTION COULD RESULTIN BODILY INJURY.   

In the master, the drop status bits indicate which slave drops are
active on the network. The dropstatus bit will be equal to 1
wheneverthe corresponding slave dropis actively communicating
with the master.

in the slave, the drop status bits indicate which drops represented
by that slave module are active on the network. The dropstatusbits
will be equal to 1 when the correspondingdropis actively
communicating with the master. If any of these bits are equalto 0,it
indicates that the dropis either not represented by that slave
module or is not communicating with the master.

In a slave module, the drop 0 status bit (register 4, bit 0) functions as
the logical ANDofthe statusbits of all the drops that slave module
represents. The drop 0 status bit will be equal to 1 when ALL drops
represented by that slave module are actively communicating with
the master module.If any of the drops represented bythe slave are
not communicating with the master, the drop 0 statusbit will be
equal to 0. Therefore, the drop 0 statusbit is used to indicate
whether the slave module is communicating properly.If a dropfails,
the status bit will be off a minimum of 120 milliseconds to allow
detection by an application task.

For example, in a slave module with a drop setting of 02 and a drop
depth of3, the drop 0 status bit will be equal to 1 if the drop status
bits for drops 2, 3, and 4 are also equalto 1 (i.e., communicating
with the master). Refer to figure 4.3. If any or all of the three drops
are not communicating with the master, the drop 0 statusbit will be
equalto 0.
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Figure 4.3- Register 4 in Drop 02 Slave Module Indicating Drops2,3,

and 4 Actively Communicating With Master

At powerup,the Processorsets the drop depth ofthe slaves to “1”
to permit remote accessto the Processor. The drop0 statusbit in
the slaves and the dropstatusbits in the masterwill not be set.
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4.1.1.2

4.1.1.3

4.1.1.4

4.1.1.5

4.1.1.6

4.1.1.7

4.1.1.8

After a user application task has defined drop depth,the status bits
in the slaves wilt be set to indicate the dropsit represents. The drop

0 statusbit will also be set. In the master, the drop statusbits will be

set to indicate all active drops on the network.

Register 12 - Drop Number

The on-board CPU reads the thumbwheel switch settings on the
faceplate once at poweruporafter a self test and stores the data in
this register.

Register 13 - Keyswitch Mode

This register corresponds with the keyswitch setting of the Power
Supply modulein the rack. 1=Memory Protect 2=Setup 3=Program

Register 14 - Messages Received

This register reflects the total number of messages received bythat
module. While the line is inactive, this value will remain unchanged.
While the line is active,it will constantly increase to 65535 and then

roll over to zero.

Register 15 - Receive Timeouts

Whenan active drop on the networkis set up to receive, a timeris
set for 6 msec in which a message should bereceived.If a message
is not received,a receive timeout occurs andis loggedin this
register. The system allows for four consecutive timeouts beforeit
writes fault code “C” to the seven-segmentdisplay, indicating a
communication fault.

Register 16 - CRC Errors

The SIO performs an error-checking routine called a Cyclic
Redundancy Check (CRC) as a result of the SDLC protocol. Any
messagereceivedthatis flagged with a CRCerroris ignored and no
reply is transmitted. This results in a re-transmission of the message.
The value in this register will increment if a CRC error occurs. This
value should ideally remain zero.

Register 17 - Overrun Errors

The valuein this register will incrementif the buffer in the SIO isfilled
and no read of the data has occurred. This value should ideally
remain zero.

Register 18 - Abort Errors

The abort sequence feature of the SDLC protocolis not used in the
transmission routine. Therefore, if an abort is detected in a receiver,
there has been error. The valuein this register will increment with
each abort error detected. This value should ideally remain zero.



4.1.1.9 Register 19 - Messages Transmitted

This register reflects the total number of messagestransmitted by
the module. While the line is inactive, this value will remain
unchangedin the slave. In the master,this value will rapidly increase
asinitialization request messagesare constantly being sent. While
the line is active, this value will constantly increase to 65535 and
then roll over to zero.

4.1.1.10 Register 20 (Drop Depth)

in the master, this register is not used.In the slave, this registeris

used to define the numberof dropsthat particular slave module
represents. The drop depth register must never be set to a value
less than 1 or greater than 56 minusthe dropsetting. In other
words,if the drop setting is 54, the drop depth cannotbeset greater
than 2. Likewise, if the drop setting is 10, the drop depth cannot be
set greater than 46.

The drop depth should beset to the minimum value required to
satisfy the application to minimize the update period for that
module. The drop depth value can be modified at any time without
removing an active drop from the network. Note that the assignment
of physical or virtual drops must not overlap or transmission
collisions will occur.

 

WARNING
 

 
THE USER MUST PROVIDE AN EXTERNAL, HARDWIRED EMERGENCY STOP
CIRCUIT OUTSIDE OF THE CONTROLLER CIRCUITRY. THIS CIRCUIT MUST
DISABLE THE SYSTEM IN CASE OF IMPROPER OPERATION. UNCONTROLLED
MACHINE OPERATION MAY RESULTIF THIS PROCEDURE IS NOT FOLLOWED.

FAILURE TO OBSERVE THIS PRECAUTION COULD RESULTIN BODILY INJURY.   
Bit 14 of this register is the errorbit. It is set by the Network module
if the existing drop depth vatiueis invalid. Whenbit 14 is set, the last
valid drop depth value is used. An invalid drop depth value written
by an application task should be discovered and corrected during
initial system testing.

Bit 15 is the processing complete bit.It is set when the Network
module has completed processing of the drop depth register. If the
drop depth value is changed by an application task, the task must
monitor bit 15 to verify that the drop depth value processing has
been completed by the Network module.

The Network module, used within a rack containing a 57C430A or

later Processor module will automatically have a drop depth of one
set by the Processor upon power-up.(If the Network module is used
in an AutoMax Version 1.0 rack or a DCS rack, the drop depthwill
not be assigned until an application task setsit.) The processing
complete bit (bit 15) will be equal to 1. At this time, it is possible for
data from that drop (for example, the drop 5 area in physical
drop 05) to be transmitted over the network. However, none of the
virtual drop memory areasfor that drop will be accessible until drop
depth has been defined by the application task.
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4.1.1.11

4.1.2

To assign drop depth, an application task writes the desired integer
value to this register. The processing completebit (bit 15) and the
error bit (bit 14) should then be monitoredto verify that the drop
depth value has been accepted and processed. The application task
must ensure that the processing complete bit is equal to 1 and the
error bit is equal to 0 before proceeding.

Registers 32 - 39 (Broadcast Data)

The master transmits the data in its broadcast registers to the
broadcast registers in each slave Network module simultaneously
each time it updates a drop area. This is done every 2.99
milliseconds (the time it takes to update one drop area). The data in
the broadcastregisters is not targeted for any particular drop.
Controlled by the application task running in a Processor module in
the master rack, broadcast data is usually data of higher priority that
needsto betransmitted to all drops as soon as possible, such as
emergency stops,line speed references, and network status. These
registers are Read/Write in the master and Read Onlyin the slaves.

Data Exchange Registers

Drop areas 1-55 of the dual port memory are divided into 64 16-bit
data registers. Registers 0-31 in drop areas 1-55 contain the data
that an application task in the slave rack has written to them. These
registers will then be transmitted to the master and all other slaves
on the network. The numberof registers that an application task in
that rack can write to is determined by the drop depth assigned to
the Network module in that rack. Each slave has 32 registers times
its drop depth that can be written to and then transmitted. In other
words,a rack that has been defined as drop 01 with a drop depthof
2 has Read/Write accessto registers 0-31 in memory dropareas 1
and 2 for a total of 64 registers. This area is Read Only everywhere
else on the network.

Registers 32-63 contain the data that an application task in the
master rack has written to the master Network module for a
particular drop. This data is consequently transmitted from the
master to the addressed dropwith all other drops receiving the data
simultaneously. The master has 32 registers times the numberof
drops on the networkto write to and then transmit. This areais
Read/Write in the master and Read Only everywhereelse on the
network.

The dual port image of registers 32-39 in the drop 0 area and drop
areas 1-55 will be the same in each modulethatis active on the
network. Therefore, the data in all drops which are active on the

networkis available to any other dropthatis active on the network.

Therewill be a time lag between output data written from one drop
and its appearancein the dual port imageofall other drops. This
time lag will be less than or equal to the update period as described
in section 4.2.



4.2

4.3

Data Update Rate

The update rate can be calculated using the following formula:

UPDATE_TIME = (DROP_TIME X N) + NEW_DROP_TEST_TIME +
MSG_XFER_TIME

where DROP_TIME = amountof time needed for the master to
request an update and a slave to respondto the request
(2.99 msec).

N = numberof slave drops (physical and virtual)

NEW_DROP_TEST_TIME = amountof time needfor the
master to poll an inactive drip and wait for its response (2.48

msec assuming no response).

MSG_XFER_TIME = amountof time to transfer programming
terminal messages.If the master is sending a message,the
MSG_XFER_TIMEis 2.09 msec.If a slave is sending a
message,this time is 3.395 msec.

For example, a network composedof 10 drops which is not
messaging will update each drop with a period of:

[(2.99 x 10) + 2.48] msec = 32.38 msec

The same network with slaves using messagingwill update each
drop with a period of:

[(2.99 x 10) + 2.48 + 3.395] msec = 35.775 msec

The update time is not affected by how manyregisters are used in
an application task becauseall 32 input and 32 output registers are
transmitted for each active drop.

Configuration

Before running any application tasks, the system must be
configured. The major function of configuration is to assign
meaningful symbolic namesto physical points in the system. This
feature allows you to construct application tasks using variable
namesinstead of actual physical locations.

The variables defined during configuration are termed common
variables. These are madeavailable to BASIC and Control block
application tasks using the COMMONstatement. For Ladder
Logic/PC tasks, you use the PC task editor to designate them
COMMON.

Whenconfiguring each Network module, variable names are
assigned to memory locationsin the Network module,i.e., the
registers in the drop areas. Because the memory imagein each
Network module on the networkis identical, the variable will appear
in the same memory location on each module. Each rack’s
configuration, therefore, should define the same variable in the
same memory location in order for the Processor modulein the rack
to accessit.

For example, assume onerack hasdefined register 10 in drop 1 of
the Network module to be the tension feedback variable
TENFDBK™%.In orderfor another rack to accessthis variable,it must
also define register 10 of drop 1 as this variable during
configuration. The same variable nameis usually used in each rack,
butit is not required. Only the location of the variable must be
defined the same.
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WARNING
 

 
IF YOU USE REALS OR DOUBLE INTEGER VARIABLESIN THIS INSTANCE, YOU
MUST IMPLEMENT A SOFTWARE HANDSHAKE BETWEEN THE TRANSMITTER
AND RECEIVER TO ENSURE THAT BOTH THE LEAST SIGNIFICANT AND MOST

SIGNIFICANT16 BITS HAVE BEEN TRANSMITTED BEFORETHEY ARE READ BY
THE RECEIVING APPLICATION PROGRAM. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULTIN BODILY INJURY OR DAMAGETO EQUIPMENT.
 

To configure the Network module refer to the ReSource AutoMax
Programming Executive instruction manual.

In AutoMax Versions 1.0 and 2.0 andin all versions of DCS 5000, a
configuration task must be created and loaded onto the
Processor(s)in the rack before any application task can be
executed. Refer to the Configuration Task Instruction Manual
(J-3649) if your system is AutoMax Version 1.0 or 2.0.

4.4 Sample Application Program

As described above, network variables must be defined before they

can be accessed by an application task. Below is an example of a
configuration task required for defining network variables in
AutoMax Version 1.0 and 2.0 systems. Note that AutoMax Version 3
andlater systems do not require you to write a configuration task;all
variables are defined using the Software Configurator in the
Programming Executive software.

The configuration task defines the location of the variables in the
module’s memory. Defined in this task is the drop depth register, the
drop depth registererror bit, the drop depth processing complete
bit, and the drop 0 status bit. These variables will not be transferred
across the network; therefore, an |ODEF statementis used. The

network variable REF% definedin line 160 will be transmitted,
therefore a NETDEF statementis used.

Drop 05 (Drop Depth = 2)
Network Moduleis in slot 5
Configuration Task:

100 IODEF DROP_DEPTH%| SLOT=5, REGISTER =20]
110 1ODEF NETDDER@[ SLOT=5, REGISTER=20,BIT=14]
120. IODEF NETDDOK@[ SLOT=5, REGISTER=20,BIT=15}
130 1ODEF NETWOK@| SLOT=5, REGISTER =4,BIT=0]
160 NETDEF REF%[ SLOT=5, DROP=6, REGISTER=2]

BASIC or Control Block Task:

Thefirst three lines of the following task should be included at the
beginningofthe taskinitialization section of the highest priority
BASIC or Control Block task. Thefirst line declares the common
network variables. Line 500 defines the drop depth.!n the following
task, SPEED_POT% is assumedto refer to an input from an A/D
input module.

100 COMMON DROP_DEPTH%, REF%, SPEED_POT%
499 ! Start of task initialization
500 DROP_DEPTH%=2
1000 START EVERY 2 TICKS
2000 REF%=SPEED_POT% * 2

32767 END
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If drop 08 wishes to use the value of REF% generated in drop 05,
the following application task could be used. Note in line 160 of the
configuration task that the name of the variable REF% has been
changed to DROP5_REF™%.This has no effect on the variable itself,
but may be helpful to the programmerfor reference purposes. Note
also the only difference in defining the location of this variable is the
slot number. The Network moduleis locatedin slot 7 of this rack.
Because the dual port imagewill be identical in each module, this
variable value will be located in register 2 of the drop 6 area in each
module.

Drop 08 (Drop Depth = 1)
Network Module isin slot 7
Configuration Task:

100 IODEF DROP_DEPTH%[ SLOT=7, REGISTER=20]
110 [ODEF NETDDER@[ SLOT=7, REGISTER=20, BIT=14]
120 IODEF NETDDOK@[ SLOT=7, REGISTER=20, BIT=15]
130 IODEF NETWOK@| SLOT=7, REGISTER=4, BIT=0}
160 NETDEF DROP5_REF%[ SLOT=7, DROP=6, REGISTER=2}

Control Block Task:

100 COMMON DROP_DEPTH%, DROP5REF%
500 DROP_DEPTH%=1
1000 GALL SCAN LOOP(TICKS = 4)
1500 CALL SELECT (INPUT 1 = DROP5_REF%

SELECT 1 = RUN@
OUTPUT = SEC_REF%)

go
go

32767 END.

4.5 Ensuring NetworkIntegrity
 

WARNING
 

THE AutoMax NETWORKIS DESIGNED TO CONTINUE OPERATING IF ONE OR
MORE DROPS ON THE NETWORKFAILS OR IS TAKEN OFFLINE. IF CERTAIN
DATA MUST BE TRANSFERREDRELIABLY TO ENSURESAFE OPERATION,THE

USER MUSTADD SOFTWARE HANDSHAKINGIN THE APPLICATION PROGRAM

THAT WILL DETECT LOSS OF COMMUNICATION. FAILURE TO OBSERVE THIS
PRECAUTION MAY RESULTIN BODILY INJURY.
 

 

WARNING
 

 
THE USER MUST PROVIDE AN EXTERNAL, HARDWIRED EMERGENCY STOP
CIRCUIT OUTSIDE OF THE CONTROLLER CIRCUITRY. THIS CIRCUIT MUST
DISABLE THE SYSTEM IN CASE OF IMPROPER OPERATION. UNCONTROLLED
MACHINE OPERATION MAY RESULT IF THIS PROCEDURE IS NOT FOLLOWED.
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULTIN BODILY INJURY.   

In the event of a networkfailure, i.e., a drop becomes unable to
communicate with the master for any reason, controls must bein
place to ensure the system reacts in a predictable, controlled
manner. Each network module containsbits that indicate
communication status. These bits must be usedin the application
task to generate faults indicating communicationfailure. Application
tasks in the other racks determine howthe system will react to a
particular drop going off line. The application task must ensure that
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properly functioning units on the network can continue to run with
the states of I/O and process variables controlled in a predictable
and safe manner.

if the networkis installed correctly, the drops will communicate with
essentially no errors at all. It is a normal occurrence in a system like
this to periodically have an error, but the frequency should be very
low. You may notice the error registers, over the period of a day or
two, will log one or two errors. The system is designed to work
around these occasionalerrors.

Each time the master transmits a message,it expects a response
from the targeted drop.if there is no response, the masterwill
retransmit the message up to three more times.in these instances,
retransmitting the messagewill fix the momentary problem.
However, if the master hasfailed to receive a responseafter
transmitting a message four times, the drop will go off line fora
minimum of 120 ms.This indicates somethingis seriously wrong.
The cause of the communicationfailure should be investigated and
corrected before the system is allowed to continue operating.

Using the following circuit in your PC task will record the fault status
and enable the operator to determine that the network has been
established, the application software is running, and the data is safe
to use before restarting the system.
 

DROP_STATUS_

 

 

FROM_NETWORK FAULT_STATUS

C7} ()
FAULTSTATUS RESET

r 1 Tr / 7
L a LL

  

 

4.5.1

DROP_STATUScanbeeither the drop 0 status bit in the slave drop
or the particular drop’s status bit in the master (refer to section
4.1.1.1). RESET indicates a manual reset under operator control.
Whenthe drop goesoff line for the 120 ms period, the
FAULT_STATUScoil will go high and stay high until it is manually
reset by the operator.

Detecting Partial Network Failure

Recall that all data is broadcast, i.e., transmitted simultaneously to
all drops.If a responseis not received from a targeted drop, the
masterwill retry three times to communicate with that drop.
However, if a drop that was not targeted for that transmission did not
receive the messagecorrectly, the masterwill not retransmit the
messageunlessthe targeted drop also did notreceiveit. It is
possible, therefore,that this drop will not contain the most current
copyof the data.

This problem can be detected by monitoring status registers 15-18
in the drop 0 area of the module.If these values increase rapidly
over a short period of time, there is a problem with network integrity.

 



4.6

If this is a concern in your application, you should direct data from
slave to master to slave. For example, assume data from one rack

(drop 1) is critical to the operation of another rack (drop 2). After this
data is transmitted to the master, the master can transferit to its
drop 2 area andthentransmit it directly to drop 2.

Use of HardwareInterrupts in Racks
Containing Network Modules

This section is applicable only to racks that contain a CML
application task(s) or tasks that contain hardware EVENT
statements in Contro! Block or BASIC application tasks. These two
kinds of tasks require Processors to allocate hardwareinterrupt lines
on the rack backplane because someportion of task execution
dependsuponreceiving a user-defined hardwareinterrupt from
another modulein the rack, e.g., a Resolver Input module. The
remainderof this section will first describe the basic method by
whichinterruptlines are allocated and then how Network
Communications and Ethernet Network Interface modulesaffect the
allocation process. See the Enhanced BASIC Languageinstruction
manual (J-3675) for more information on hardware EVENT
statements and the Control Block Languageinstruction manual
(J-3676) for more information on CMLtasks.

Because the numberof interrupt lines is limited to four,it is

necessary to take into accountthe rules by whichtheyare allocated
in order to prevent errors when application tasks are putinto run.
Eachofthe fourinterrupt lines can “service” oneof the following:

a) up to four BASIC language hardware EVENTstatements found
in BASIC or Control Block tasks on one Processor module

b) one CMLtask (used in racks containing drive modules only)

Any one Processor module can allocate one of the fourinterrupt
lines for up to four EVENT statements and oneline for a CMLtask.
(CMLtasks are limited to two per rack becauseof drive module
configuration restrictions). Note that a minimum of one hardware
interruptline will be allocated for a Processor module regardless of
whetherthere is one or four hardware EVENTstatements used in
application tasks loaded on that Processor.

The following examplesofinterruptline allocation assume that there
are three Processor modulesin the rack. Note that these examples
do not take into accountthe efficiency of distributing application
tasks between Processor modulesin this manner(in terms of
system performance) and do not include Network Communications
modules (M/N 57C404Aorlater) or Ethernet Network Interface
modules (M/N 57C440). These two moduleswill be added in later
examples.

4-14



4.6.1 ExamplesofInterrupt Line Allocation

The following are examplesofinterruptline allocation.

 

 

 

Example #1

Slot 1 Slot 2 Slot 3
Processor Processor Processor
Module Module Module

  
4 hardware EVENT

  
No hardware EVENT 2 hardware EVENT

 

 

 

    

statementsin statements or statements.

BASIC or Control CMLtasks.
Block tasks.

Example #2

Slot 1 Slot 2 Slot 3
Processor Processor Processor
Module Module Module

CML:
A A A A

CML

1 CMLtask 4hardware EVENT 1 hardware EVENT

— Interrupt Line
xX = Hardware EVENT Statement

CML = CML Task

statements. statement and

1 CMLtask.

N = Network Modules
E = Ethernet Modules



4.6.2

Example #3

 

  

 

    

 

 

 

    

Slot 1 Slot 2 Slot 3
Processor Processor Processor
Module Module Module

CML

1 hardware EVENT 1 CMLtask and No hardware EVENT

statement 3 hardware EVENT statements or

statements CMLtask.

Example #4

Slot 1 Slot 2 Slot 3
Processor Processor Processor
Module Module Module

CML
CML

1 CMLtask 2 hardware EVENT 2 hardware EVENT
statements and statements
1 CMLtask.

—— = Interrupt Line N = Network Modules
x = Hardware EVENT Statement E = Ethernet Modules

CML = CMLTask

Examplesof Interrupt Line Allocation with Network
or Ethernet Modulesin the Rack

With the addition of Network modules (M/N 57C404<Aandlater only)
or Ethernet Network interface modules to the rack, however,
examples #2 and #4 in section 4.6.1 would cause an error (code 44
on Processor LEDs) whentasks were putinto run and would not
allow them to gointo run. The following section explains the
allocation of interrupts when Network and Ethernet modules are
added to the examplesin 4.6.1.

Network and Ethernet modules require the allocation of an interrupt
line by the leftmost Processor module in the rack. The presenceof
either or both of these two modulesin any quantity will require a
single interrupt line. The interrupt line requested by these modules,
however, can be shared with four hardware EVENT statements but
cannot be shared with the interrupt line required by a CMLtask.

If two Network modules and one Ethernet module were added to the

rack in the above examples,the following would occur. Note that
wheneither of these modules are addedto the rack, the leftmost

Processor module will show an increase in CPU utilization

(processing capacity used). The CPUutilization statistic is available
through the Programming Executive software.
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Example #1

The Network and Ethernet modules would share the interruptline
with the four hardware EVENTstatements in the leftmost Processor

module.

  

 

 

    

Slot 1 Slot 2 Slot 3
Processor Processor Processor
Module Module Module

A A AA N-E

-—— = Interrupt Line N = Network Modules
x = Hardware EVENT Statement E = Ethernet Modules

CML = CMLTask

Example #2

in example #2, the addition of Network and Ethernet modules would
cause an error when application tasks were putinto run. The CML
task in the leftmost Processor module cannotshareits interruptline,
and the remainingthree lines are already allocated (one on the
Processorin slot 2, two on the Processorin slot 3).

One solution to this problem would be to move the CMLtask from
the Processorin slot 1 to the Processorin slot 2 and the task(s)

containing the four hardware EVENT statements from the Processor
in slot 2 to the Processorin slot 1. The Network and Ethernet
modules could sharethe interrupt line required for the EVENT
statements in the leftmost Processor.

 

  

 

    

Slot 1 Slot 2 Slot 3
Processor Processor Processor
Module Module Module

CML
nA KA N-E

CML

— = interrupt Line N = Network Modules
x = Hardware EVENT Statement E = Ethernet Modules

CML = CMLTask

Example #3

The Network and Ethernet modules would share the line required for
the hardware EVENTstatementin the leftmost Processor. Note that

this line can be shared whetherit is used for 1, 2, 3, or 4 EVENT

statements.



Slot 1 Slot 2 Slot 3

  

 

 

    

Processor Processor Processor
Module Module Module

~A N- E

CML
A A A

— = Interrupt Line N = Network Modules
x = Hardware EVENT Statement E = Ethernet Modules

CML = CMLTask

Example #4

This example would cause an error when application tasks were put
into run. Fourinterrupt lines have already beenallocated. The
leftmost Processor module hasallocated onefor its CML application
task. The Processor modulein slot 2 has allocated onefor two
hardware EVENTstatements and onefor its CML task. The
Processorin slot 3 has allocated one for two hardware EVENT
statements. There are no otherinterrupt lines for the leftmost
Processorto allocate for the Network and Ethernet modules, and
the interrupt line required for the CML task cannot be shared.

Onesolution is to move the CMLtask from the processorin slot 1 to
the Processorin slot 3 and to move the task or tasks containing two
hardware EVENTstatements from the Processorin slot 3 to the
Processorin slot 2. In this case, the Processorin slot 2 still requires
twointerrupt lines. The Processor module requires oneinterrupt
line. The leftmost Processorwill allocate an interruptline for the
Network and Ethernet modules. Note that this line could be shared

with up to four EVENT statements.

 

 

 

    

Slot 1 Slot 2 Slot 3
Processor Processor Processor
Module Module Module

CML
CML

N-E

— = Interrupt Line N = Network Modules
x = Hardware EVENTStatement E = Ethernet Modules

CML = CMLTask

4-15





5.0 PROGRAMMING TERMINAL
COMMUNICATIONS
This section describes the function of the programming terminalat
the local and networklevels. For more information regarding the
features of the AutoMax Programming Executive, refer to the
AutoMax Programming Executive instruction manual.

5.1 Connecting to the Network Module
for Local Monitoring

Local monitoring of the Network moduleis performed with a terminal
or a personal computer running emulation software connected to
the RS-232 port on the faceplate of the Network Module. The
terminal must be lockedin capital letters. The RS-232 port is
factory-configured for a data rate of 1200 baud,8 data bits per
characterin transmission and receive, 1 stop bit, and no parity. The
AutoMax Programming Executive includes the Kermit ™
communications software which allows your personal computerto
emulate a terminal. Refer to J-3616, the Kermit communications
software instruction manual, for instructions on using Kermit.

There are two commandsfrom the terminal that are recognized by
the Network module: S and T. These are described below.

5.1.1 S (Status) Command

Whenan“S”(uppercaseonly)is typed at the terminal, all the
parameters associated with the module will be displayed at the
programming terminal. All drops will display the following status
information:

SOFTWARE PART NUMBER 419450-nnnx
(nnnis the part version andx is the part revisionletter)

CHASSIS IS ACTIVE OR INACTIVE
LINE IS ACTIVE OR INACTIVE
MODEIS PROGRAM, MEMORY PROTECT, OR SETUP
DROP NUMBER 0 THROUGH 55
MESSAGESRECEIVED: N
RECEIVE TIMEOUTS N
CRC ERRORS N
OVERRUN ERRORS N
ABORT ERRORS N
MESSAGESSENT: N

DROP STATUS (X = ACTIVE)

00000000011111111112222222222 333333333344444444445555
12345678901 234567890123456789 012345678901234567890123

Drop 0 Drop 55



5.1.2

The masterlogs the error parameters (RECEIVE TIMEOUTS, CRC,
OVERRUN, and ABORT) for the entire network. All networkstatistical
parameters will increase to 65535 and thenroll over to zero.

MESSAGESRECEIVED:Thisis the value of register 14 in the drop 0
area of the module's dual port memory. Refer to section 4.1.1.4.

RECEIVE TIMEOUTS:Thisis the value of register 15 in the drop 0
area of the module’s dual port memory. Refer to section 4.1.1.5.

CRC ERRORS:Thisis the value of register 16 in the drop 0 area of
the module's dual port memory. Refer to section 4.1.1.6.

OVERRUN ERRORS:Thisis the value of register 17 in the drop 0
area of the module’s dual port memory. Refer to section 4.1.1.7.

ABORT ERRORS:Thisis the value of register 18 in the drop 0 area
of the module’s dual port memory. Refer to section 4.1.1.8.

MESSAGES TRANSMITTED:This is the value of register 19 in the
drop 0 area of the module’s dual port memory. Refer to
section 4.1.1.9.

DROP STATUS:This is essentially the same drop status information
contained in dual port registers 4 through 7.If the module is a
master, this indicates all drops that are active on the network.ff the
moduleis a slave, this indicates which dropsthatit represents are
active on the network. For example,if the slave drop setting on the
thumbwheel switchesis equal to 1 and the Drop Depth specification
is equal to 5, the DROP STATUSdisplaywill indicate whetheror not
drops 1, 2, 3, 4, and 5 are active by placing an “X” under the
appropriate drop numbers.

This status report is not continually updated on the screen. You
must press “S” each time you want updated information.

T (Self Test) Command

The “T” commandis valid onlyif the Power Supply keyswitchis in
the PROGRAMposition and the Network module is not connected
to the network. Typing “T” (uppercaseonly)initiates the power-up
sequenceandtheself-diagnostic test of the Network module.

While this is executing, access to the dual port memory from the
Multibus® is inhibited, causing any attempted accessesto the
module to cause a buserror. Therefore,if application tasks running
on a Processor module are accessing variables on this Network
module, stop the application tasks to avoid shutting down the
system with a user bus error before using this command.

This commandcan be usedto reset the Network module after you
have used the thumbwheel switches to change the drop number
instead of cycling powerto the entire rack. However, drop depth will
be “0” after the module completes the test and error code “C”
(communication failure) will appear on the Network module’s LED
display. This error can be cleared by writing a valid drop depth to
register 20 of that module using the Monitor I/O feature of the
AutoMax Programming Executive or running an application task that
defines drop depth.



5.2

5.2.1

5.2.2

5.2.3

Connecting to an AutoMax Processor

Connecting an IBM-compatible computer running the AutoMax
Executive to the leftmost Processor modulein the rack allows you to
communicate directly with the local rack or with any rack on the
network. The default status is direct communication with the rack
that is physically connected to the personal computer. See below for
more information on direct and network communication.

Note that you do not needto establish a network connection
through the ON-LINE menuto load an operating system over a
network. However, the rack to which you are directly connected
musthave the operating system loaded before any operating
systems can be loadedto other racks over the network. Refer to the
AutoMax Programming Executive instruction manual for more
information.

Direct Communication with the Local Rack

Selecting direct communication from the ON-LINE menuwill cause
the Executive software to send all communication to the rack to
which the personal computeris directly connected. Direct
connectionis the default status. Refer to the AutoMax Programming
Executive instruction manual for the procedure requiredfor direct
communication.

Network Communication

Any function of the AutoMax Programming Executive can be
performedoverthe network. Refer to the AutoMax Programming
Executive instruction manual for the procedure required to
communicate over the network.

Data transmission scheduling by the masteris “round robin”, i.e., no
drop maytransmit a second time before all drops have transmitted
thefirst time. Also, the master and slaves operate at equalpriority
whenwaiting to send data.

Terminal Connections Limitation

The numberof terminals that may be communicating over the
networkis limited only by the number of programming ports
available. However, no more than three network and onelocal
connections may be madeto onegiven rack at one time. Write
accessis controlled by password andis granted to only one
connection perrack.
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6.0 DIAGNOSTICS AND
TROUBLESHOOTING
This section describes howto troubleshoot the Network
Communications module.If the problem cannot be corrected using
the procedures below,the unit is not user-serviceable. See

Appendix L for information on troubleshooting thefiber-optic link |
and its components.

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATIONOFTHIS EQUIPMENTAND THE HAZARDS
INVOLVED SHOULD INSTALL, ADJUST, OPERATE, AND/OR SERVICE THIS
EQUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS ENTIRETY
BEFORE PROCEEDING. FAILURE TO OBSERVE THIS PRECAUTION COULD

RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.

 

 

6.1

6.2

6.3

The “OK”Light is OFF

Problem: The green “OK”status light on the face of the Network
moduleis off. This light should be on when the module has passed
its internal diagnostics after power-up.If the green “OK”statuslight
is off, and no seven-segmenterror codeis displayed,a local
watchdogfailure has occurred. Cycle powerto the rack.If the “OK”
status light remains off, replace the module.

Invalid Drop Number

Problem: Error code A appears on a Network module’s LED display
at power-up.This error code indicates an invalid drop number. This
will only occurif the drop numberon the thumbwheelswitchesis
greater than 55.

Usethe following procedureto clear the error code:

Step 1. Enter the correct drop numberon the thumbwheel
switches.

Step 2. Cycle powerto the rack or issue a self test command
(“T”) through the programmingterminal(refer to
section 5.0).

NetworkFailure

Problem: Error code C appears on the Network module’s LED
display. This error code indicates a networkfailure. If the module is a
master drop, no other dropsare functional on the network.If the
moduleis a slave drop,it is not receiving any messagesfrom the
master drop andthe data containedin its dual port memory will
remain at the last value written to it. The data targeted for that drop
will remain frozen in the dual port memory of the other slaves on the
network. This fault code is reset wheneverthe line goes active. The
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causesof a networkfailure are incorrect drop depth specifications
or lack of cable system integrity.

The masterlogs the error parameters (RECEIVE TIMEOUTS, CRC,
OVERRUN,and ABORT) for the entire network. Monitoring these
registers will indicate cable system integrity or lack ofit. A few errors
may accumulate overa period of time, such as a few days; but,
whenthese parametervalues increase consistently over a short
period of time, there is a problem with the integrity. If this occurs,
monitor the error parameters of each Network module to isolate the
problem.

Usethe following procedureto isolate the cause of a
communication failure:

Step 1. Verify that the drop numberof the slave modulesis
unique and the thumbwheel!switchesare set correctly.
Verify that the thumbwheelsettings on the module
correspond to the drop numbervaluein register 12 in the
drop 0 area. The Network module reads the thumbwheel
switches only once at powerup.If any changes have
been madeto the thumbwheel switches, you must cycle
powerto the rack (or reset the module using the self test
function) in order for the new settings to be recorded in
this register.

Step 2. Verify that drop depth has been specified. If you have
performedtheself test function, the module will power up
with a drop depth of “0”. If the Network module is used in
an AutoMax Version 1.0 system or a DCS 5000system,it
will also powerup with a drop depth of “O”. Writing a valid
drop depthto register 20 or running an application task
that defines drop depth will clear this error.

Step 3. Verify that the drop depth specifications for each slave
module are such that the slave modules do not overlapin
drop numbers. Only one slave module can be configured
to respond to any given drop number.

NOTE:Use steps 4 through 8 belowifyou have a coaxial
cable network. If you have a fiber-optic network, see
section L3.1.

Step 4. Verify that the network connections to each module are
secure. Check the drop cable connection at the module
faceplate and at the passive tap.Verify that the coax
cable connections are secure.

Step 5. Verify that the network cabling is terminated correctly.
There must bea line terminator at each end of the

network.

Step 6. Verify that the cabling between Network modulesis
installed in its own separate conduit held free from major
noise sources, such as poweror other signal wires.

Step 7. Inspect and test the cable system following the
instructions in sections 3.5.1 and 3.5.4.

Step 8. Verify that the network cabling does not exceed the
maximum allowable length given the numberof physical
dropsandits electrical characteristics.



6.4

6.5

Bus Error

Problem: Error code 31 or 56-58 appears on a Processor module's
LED display. These errors indicate the system has a problem
accessing the module through the backplane bus. Possible causes
of a buserror are a missing module, a modulein the wrongslot, or
a malfunctioning module.It is also possible that the useris
attempting to write to Read Only registers on the module.

Use the following procedureto isolate a buserror:

Step 1. ‘Verify that the moduleis in the correctslot.

Verify that the slot number being referencedin the
application tasks agrees with the slot numberdefined
during configuration.

Step 2. Verify the drop numberis correct.

The thumbwheel switches may be changed while the
moduleis on line without having any effect on the system.
On the next powerup,if the thumbwheelswitches define
a dropthatis valid and unique on the network, the
processorwill acceptit as a valid drop. However, the new
drop setting will re-define the Read/Write areas in the
module’s memory. Whenthe application taskis run,it will
no longerbe able to write to the same areas as before,
resulting in a bus error.

Step 3. Verify that the application software is correct.

Verify that the application softwareis not attempting to
write to Read Only registers on the module. Refer to
section 4.1.1.11 for access definition of the broadcast
registers. Refer to section 4.1.2 for access definition of
the data exchangeregisters.

Step 4. Verify that the hardware is working correctly.

Oneat a time, swap out the Network module, the
Processor module(s), and the backplane. After each
swap,determineif the problem has been corrected
before swapping out the next item.

Interrupt Allocation Errors

Problem: Error code 44 appears on a Processor module’s LED
display or error code 2010 appearsin the error log of a CMLtask.
Both of these error codes indicate a problem in allocating hardware
interruptlines. Refer to section 4.6 for an explanation of how
interruptlines are allocated among Processor modules.
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Appendix A

Hardware Technical Specifications

Network Communications Module M/N 57C404B

Ambient Conditions

Storage temperature: 0°C - 60°C

® Operating temperature: —40°C - 85°C

e@ Humidity: 5 - 95%, non-condensing

Altitude: 3300 feet (1000 meters) without derating

Dimensions

@ Height: 11.75 in (29.845 cm)

e Width: 1.25 in (3.175 cm)

e@ Depth: 7.375 in (18.7325 cm)

@ Weight: 2 Ib (.9 kg)

Maximum PowerDissipation

® 20 watts

System Power Requirements

® 5volts:2.5A

® +12 volts: 53 mA

® —12volis: 7.5 mA

Communications Passive Tap M/N 57C380

Dimensions

® Height: 1.7 in (4.3 cm)
9-pin connector extends .25 in (.635 cm) above tap
BNC connectors extend .75 in (1.9 cm) below tap

@ Width: 5.150 in (13.08 cm)

e Depth: 2.625 in (6.667 cm)

@ Weight: .5 Ib (.225 kg)
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Appendix A

(Continued)

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

Dimensions

®@ Height: 1.3 in (3.3 cm)

@ Width: 5.19 in (13.18 cm)

@ Depth: 2.35 in (5.96 cm)

Ambient Conditions

@ Operating temperature: 0°C to +60°C

e Storage temperature: —40°C to +95°C

® Humidity: 5 to 95%, non-condensing

@ Maximumaltitude: 3300 feet (1000 meters), without derating

Fiber-Optic Interface

e Operating wavelength: 850 nm

e@ Allowable transmission loss: 0-13 dB (62.5 micron cable)

e@ Cable length: 3 to 6500 feet (1 to 2000 meters)

@ Connector type: ST

input Power

e@ 24 VDC,regulated (line and load regulation should not exceed 1%)
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(Continued)

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

Dimensions

@ Height: 5.23 in (13.28 cm)

e@ Width: 19.00 in (48.26 cm)

e@ Depth: 9.72 in (24.68 cm)

Power Supply Input Power

@ 115/230 VAC, —15% to +20%

Power Supply Fuse

e 1.25 amp

Ambient Conditions

e@ Operating temperature: 0°C to +60°C

Storage temperature: —40°C to +95°C

Humidity: 5 to 95%, non-condensing

Maximum altitude: 3300 feet (1000 meters), without derating

Rack-Mounted Fiber-Optic Tranceiver M/N 57C367

Dimensions

@ Height: 5.25 in (13.34 cm)

e Width: 1.48 in (3.65 cm)

@ Depth: 7.50 in (19.05 cm)

Input Power

@ 14-18 VAC supplied by Fiber-Optic Rack Power Supply

All other specifications are identical to Stand-Alone Transceiver
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Appendix B

Block Diagram
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RS-232 Port Pinout
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Appendix D

Error Codes
CPU failed power-up diagnostic

EPROMfailed power-up diagnostic

RAMfailed power-up diagnostic

CTC failed power-up diagnostic

CTC runtimefailure i

SIO port failed power-up diagnostic

DMAfailed power-up diagnostic

DMAruntimefailure; message transmit timeout occurred i

Dual port memory failed power-up diagnostic

Memory managementunit failed power-up diagnostic

.8 or 8- Microprocessor on module did not attemptto go into run

E-

® Bad, missing, or wrong runbase EPROMs

® Bad powersupply

e Interference from another module

@ Bad backplane

Try re-seating the module

PIO port failed power-up diagnostic

Invalid drop number. This only occursif the drop number on the thumbwheel
switches is greater than 55.

Watchdogtimerfailed power-up diagnostic.

Communicationline failure. If the module is a master drop, no other drops
are functional on the network.If the module is a slave drop,it is not receiving
any messagesfrom the master drop. This fault code is reset wheneverthe
line goes active.

System (backplane) watchdogfailed; a Processor module went down. The
moduleis operational but will not transmit or receive data until the watchdog
is reset.

Powerfailure. The code is normally present from the time that a low voltage
is detected until power is completely lost.

Error codes 0-9 and b will require replacement of the Network Communications
module.
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Network Compatibility Chart
 

 

 

 

     

FACEPLATE
CPU LABEL

57C430A & 570431 57C404B Full network programming
AutoMax V2.X & V3.X 57C404A Full network programming
570435 AutoMax V3.1 570404 Full network programming
orlater 57404-1 Standard network supporting
Supports Network drop depth
Programming 57404 Standard network without drop

depth

570430 57C404B Standard network supporting drop
AutoMax V1.0 depth
Standard Network 57C404A Standard network supporting drop
Support Only depth

57C404 Standard network supporting drop
depth

57404-1 Standard network supporting drop
depth

57404 Standard network without drop
depth

57C407 57C404B Standard network supporting drop
DCS 5000 depth
Standard Network 57C404A Standard network supporting drop
Support Only depth

570404 Standard network supporting drop
depth

§7404-1 Standard network supporting drop
depth

57404 Standard network without drop
depth

NOTES:

1. Only Processor models 57C430A and later may be mixedin a rack.

2. Network programmingis supported only if all nodes on the network are
models 57C404B, 57C404A,or 57C404 (they may beintermixed).

3. Models 57C404B, 57C404A, 57C404, and 57C404-1 may be intermixed on

the same network. However, the network will be limited to the capabilities of
the earliest version module. (For example, network programmingwill not be
possible if model 57C404-1 is intermixed with models 570404, 57C404A,or

57C404B since model 57C404-1 doesnot support this feature.)

4. Model 57404 may not be mixed with any other version on the same network.

5. All versions of network modules maybe intermixedin a rack.

6. Network modules labeled 57C404 are remanufactured by Reliance's Digital
Product Repair facility and are the same as model 57C404A.

7. Enhancements to Network modules with network programming capability
are described below:

57C404- Initial release of network programmingfeature.

57C404A- The Drop0 statusbit in the slaves is set only after the user task
has programmeddrop depth. Compatible with 57404-1 and 57C404
Network modules.



E-2

57C404B- The DropStatusbits in the masterare set only after the user task
has programmeddrop depth in the slaves. Compatible with previous
Network module releases. When operating with previous versions, however,
the Drop Status bits in the master are set to indicate drops active on the
network whether drop depth has been programmedbythe system orthe
user.



Appendix F

Responseto a System Stop-All
The Network module (57C404B) respondsto a system stop-all by clearing all
registers in the dual port memory.(In versions 57C404 and 57C404A,the dual
port memory wasnot cleared.) This enhancementaffects the master and the
slavesin the following ways:

Slaves:

Whenthe Processorputs a slave drop backonline by writing a “1” to the drop
depth register, outputs from the slave (registers 0-31) are zero and will overwrite
the corresponding input registers in the master.

Outputs from the master(registers 32-63) will overwrite the input registers in the
slave that had been cleared momentarily by the stop-all.

The above applies only to Drop N, where is the drop numberon the module’s
faceplate. For drop depths greater than 1, data forthe virtual dropsis not
exchanged with the masteruntil an application task programsa larger drop
depth. This meansthat at the slave, master outputs to the virtual dropsare fixed
at zero. At the master andthe otherslaves,slave outputs from virtual drops
remainfixed at their last value prior to the stop-all.

Master:

As the master re-establishes communication with the slave drops,its output
registers (32-63) are zero. Consequently, slave inputs which had beenfrozen at
their last value prior to the stop-all will be cleared to zero.

Masterinput registers (0-31) which had beencleared bythe stop-all will be
overwritten by the current slave output register values.
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Schematics

Communications Passive Tap M/N 57C380
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Appendix G

(Continued)

Fiber-Optic Rack Power Supply
M/N 57C368
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Appendix H

DCS-NET Network Specifications
 

 

 

 

 

  
 

 

 

 

 

  

Using Using

Specification Coaxial Cable Fiber-Optic Cable

Topology Bus Active Star

Cable Options RG-59U (Belden 9259) 62.5 micron
RG-11U (Belden 8213) (Belden 225362)

Maximum Cable Length RG-59U: 3000 ft (1000 m)
RG-11U: 6000 ft (2000 m) 12,000 ft (4000 m)*

Organization Master-Slave

Max. No. of Physical
Slave Drops St Ss

Max. No. of Logical
Software-Configured 55
Slave Drops

eachnius” ManchesterII Biphase

Data Link Frame Format SDLC

Max. Communication
Time 2.99 msec per drop

Baud Rate 1.75 M baud

Bit Rate 875 Kbits/sec  
 

*Measured from Stand-Alone Transceiverto Stand-Alone Transceiver through
the hub.
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Appendix I

Network Cable Specifications

Belden 9259 RG-59/U Type Coaxial Cable

Nominal Impedance

e 75 ohms

Nominal Velocity of Propagation

© 78%

Nominal Capacitance

e 17.3 picofarad/foot

Nominal Attenuation at 1 MHz

e@ 0.3 decibels/100 feet

Outer Jacket

e PVC

Nominal Outer Diameter

@ 0.242 inches

Shield

e@ Coverage and material: 95% bare copper

e Nominal D-C resistance: 2.6 ohms/1000 feet

Insulation

e Cellular polyethylene

Center Conductor

e Material: stranded bare copper

@ Nominal D-C Resistance: 15 ohms/1000 feet

Suggested Operating Temperature Range

@ —40°C, +80°C



Appendix|

(Continued)

Minimum Bending Radius

e 2.5 inches

Maximum Standard Length

e 1000 feet

Belden 8213 RG-11/U Type Coaxial Cable

Nominal Impedance

® 75 ohms

Nominal Velocity of Propagation

© 78%

Nominal Capacitance

e 17.3 picofarad/foot

Nominal Attenuation at 1 MHz

e 0.17 decibels/100 feet

e 100% sweeptested 5-450 MHz

Outer Jacket

® Black polyethylene

Nominal Outer Diameter

e 0.405 inches

Shield

e@ Coverage and material: 95% bare copperbraid

e Nominal D-C resistance: 1.2 ohms/1000 feet

Insulation

@ Cellular polyethylene

Center Conductor

® Material: solid bare copper

e@ Nominal D-C resistance: 2.6 ohms/1000 feet
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(Continued)

Suggested Operating Temperature Range

e@ —55°C, +80°C

Minimum Bending Radius

@ 5inches

Maximum Standard Length

@ 2000 feet

Belden 225362 62.5 Micron Fiber-Optic Cable

Cable Size

® 62.5 micron core, 125 micron cladding, 900 micron buffer

Recommended Manufacturer

@ Belden

Belden Part Number

@ 225362 - breakout cable

Numberof Fibers per Cable

e2

Outside Diameter

e 6mm (.236”)

Jacket Material

® PVC

Operating Temperature

@ —20° to 80°C
-36° to 176°F

Maximum Pulling Tension

@ 68 Kg (150Ibs)

Minimum Bend Radius

® 70mm (3”)
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(Continued)

Maximum Attenuation

e 3.5 dB perkm

Nominal Operating Frequency

@ 820 nanometers

Fiber-Optic Connector

RecommendedFiber-Optic Connector

@ Hot Melt Connector, ST-compatible

Manufacturer

e 3M

3M Part Number

e 6100

Ferrule

e Ceramic

Maximum Attentuation

@ —O0.6 dB per mated-pair

Recommended Connector Termination Kit

e@ Hot Melt Termination Kit, Scompatible

Manufacturer

e 3M

3M Part Number

@ 6150A

Recommended Cable Assembly Test Set

e@ Fiber-Optic Test Set, ST-Compatible

Manufacturer

® 3M/Photodyne

3M/Photodyne Part Number

e 118
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Cable System ComponentList

Coaxial Cable Network
 

 

 

 

 

 

 

 

 

 

  

Reliance Recommended

Component Part No. Manufacturer Part No.

Drop Cable M/N 57C381 N/A

Passive Tap M/N 57C380 N/A

Terminating Load M/N 45071 Amphenol® 46650-75

RG-59/U Coaxial Cable N/A Belden 9259

Dual Crimp Plug
Connector For Belden M/N 45C72 AMP™ 227079-7

9259 Coax

Crimping ToolKit N/A AMP ™ 220190-1 (Tool)
For AMP 227079-7 AMP™ 220189-2 (Die)

RG-11/U Type N/A Belden 8213

Dual Crimp Piug
Connectorfor Belden N/A AMP™ 225886-6

8213 Coax

Crimping Tool for AMP N/A AMP™ 220015-1
225886-6 Connector (Die Included)

Jack-to-JackIn-Line
Splicing Adapter(for N/A AMP™ 221551-3
RG-59 and RG-11

Cables)    
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Appendix J

(Continued)

Fiber-Optic Network
 

 

 

 

 

 

 

 

 

 

  

Reliance Recommended

Component Part No. Manufacturer Part No.

Fiber-Optic Connector N/A 3M 6100

Connector

Termination Kit N/A 3M 6150A

Drop Cable M/N 57C366 N/A

Stand-Alone Math Associates

Transceiver M/N 570365 EN-19418C

Rack with Power Math Associates

Supply M/N 570368 MCR-1000A (Rack)
Rack-Mounted Math Associates

Transceiver M/N 570367 EN-19418B

62.5 Micron Cable N/A Belden 225362

Twisted Pair Cable 417900-84CAH Paige Electric 412402

Twisted-Pair-to-
Coax Balun N/A Amp 555053-1

BNC Tee Adapter M/N 45C70 N/A    
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Glossary of Terms
attenuation: signal reduction inherentin a transmissionline or cable over a
given distance. The amountof loss is usually stated in decibels per kilometerat
a specific wavelength.

bendloss: increased attenuation caused by bendinga fiber cable at a radius
smaller than the recommendedbendradius.

bend radius, minimum: radius to which a fiber cable can be bent without

damaging the cable.

BNCseries:a radio frequency (RF) quick connect/disconnect connector
covered by Military Specification.

braid: a weave of metalfibers used as a shield covering for an insulated
conductor or a group of insulated conductors.

breakout cable: a tightly-buffered multifiber fiber-optic cable.

buffer: the coating immediately surrounding an individual optical fiber. It is used
for mechanical protection of the fiber.

cladding: the glass orplastic outer coating of an opticalfiber that surrounds the
core and keepsthelight within the fiber. It is usually described by its diameter.

coaxial cable: a cylindrical transmission line comprised of a center conductor, a
dielectric material, a shield (or an outer conductor), and usually covered by an
insulating jacket.

conduit:a pipe,tube,ortile for routing and protecting electrical wires or cables.

connector: a coupling device designed to connect conductors from onecircuit
with those from anothercircuit.

core: the central portion of an opticalfiber that actually carries the light. Itis
usually described byits diameter in microns. For example, 50/125 means 50
micron diameter core, 125 micron diametercladding.

crimping tool: a mechanical device that is used to crimp a contact anda ferrule
of a BNC Plug connector.

dielectric: a material that serves as an insulator.

discontinuity: a broken connection (opencircuit), or loss of specified
connection characteristic.

dust cap: a device attached to a connectorto provide protection against dust
and foreign debris.

ferrule: a short tube used to make a solderless connection to shielded or

coaxial cabie.

fiber-optic link: a data transmission system consisting of a transmitter, receiver,
andlength offiber-optic cable.

fiber optics: light pulse transmission through opticalfibers.

ground:a connection between anelectrical circuit and the earth, or some
conducting body (e.g., chassis) serving in place of earth.

heat-shrinkable: describes tubes, caps, sleeves, boots, or other formsof plastic

which shrink when heated to encapsulate, protect or insulate connections,
splices, terminations and other configurations.

impedance:the total opposition a circuit, cable or componentoffers to
alternating current. It includes both resistance and reactance and is generally
expressed in ohms.
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(Continued)
impedance match: a condition whereby an impedanceof a particular circuit,
cable or componentis the sameas the impedanceofthe circuit, cable or device
to whichit is connected.

jack: a connecting device into which a plug can beinserted to makecircuit
connections.

jacket: the outer sheath which protects against the environment and mayalso
provide additional insulation.

maximum recommendedpulling tension: the maximum load which can be
applied along the axis of a cable without breaking thefibers.

microbend loss: attenuation caused by excessive cable bending or
manufacturing flaws.

micron: one millionth of a meter or 0.000039 inch.

minimum bend radius: the smallest radius to which a cable can be bent

without damagingthefiber.

mismatch: a condition whereby an impedanceof a particular circuit, cable or
componentis not equal! the impedanceofthe circuit, cable or device to whichit
is connected.

optical power: the power emitted from a light source into a fiber-optic cable;
defined in watts but usually expressedin decibels.

optical power budget: the total amountof optical poweravailable from the
fiber-optic transmitter less the losses presentin the fiber-optic link.

plug: a movable portion of a coaxial RF connector attached to a cable or
removable assembly.

raceway:any channel designed expressly and used solely for holding wires and
cables.

reflections: return of the radio frequency energy towards the source whichis
caused by an impedance mismatchalong the transmission path.

RG: a symbol used to designate coaxial cables made to a government
specification.

shield: a sheet, screen or braid of metal (usually copper, aluminum, or other
conducting material) usually placed betweena dielectric and a jacket of a
coaxial cable.

surge: a temporary andrelatively large increase in the voltage or current in an
electric circuit or cable.

§ transceiver: a module composedofa transmitter and receiver.
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L1.0 INTRODUCTION

Li.1

This appendix provides an overview offiber-optic networks, a
description of the hardware components that comprise the
DCS-NETfiber-optic network, and guidelinesfor installing the
components andfiber-optic cable when used with the Network
Communications module. Refer to sections 3.6 and 3.7 in this
manual for Network Communications moduleinstallation and
replacement procedures.

DCS-NETFiber-Optic Network Overview

A DCS-NET network can bebuilt using coaxial cable orfiber-optic
cable. Fiber-optic cable is recommended whenthefollowing factors
are required by the application:

e High noise immunity - Fiber-optic cable is not affected by
electromagnetic interference and can beinstalled with other
signal or powerwiring.

e lsolation - Ground loops and spurious signals are prevented
since there is no electrical connection between the two endsof
the fiber-optic transmission system.

e Safety - Fiber-optic cable can be used in chemical plants, as well
as in oil and gasrefineries, since glass is unaffected by most
chemicals or solvents. Breaking a fiber will not create a spark
leading to a potential explosion. In addition, since there is no
electrical current flowing, exposure to waterwill not cause a short
circuit in the fiber-optic cable.

® Distance - Fiber normally has muchlowerattenuation that
copper. Therefore, longerlinks can be constructed with
fiber-optic cable than with copper(coaxial!) cable.

Unlike the DCS-NET coaxial cable network, which allows multiple
drops to be connected to a main trunkline,a fiber-optic link provides
point-to-point communication only. Therefore, a different network
configuration and different hardware components are required to
enable communication between drops.A “star topology” network
configuration is used for the DCS-NETfiber-optic network, as shown
in figure L1.1.

The type of cable or the network configuration used has no effect on
the operation of the DCS-NET network protocols, application
software, or the operation of the Network Communications module.
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Figure L1.1 - DCS-NET Fiber-Optic Network

As shownin the abovefigure, a Stand-Alone Transceiveris required
at each slave drop on the network. A Stand-Alone Transceiveris
required at the master rack only whenthis rack and the hub cannot
be located togetherin the samecabinet. The transceiver performs
the optical conversion of electrical data signals from the Network
module to the network and the electrical conversion of optical data
signals from the network to the Network module.

Each drop is connected bya fiber-optic link to another transceiver
mounted in a rack. Up to 10 transceivers can be mountedin the
transceiver rack, also called a “hub”. All communication between

dropstakesplacein the transceiver rack. The optical signals
received by any transceiverin the rack are converted into electrical
signals and propagatedto all other transceivers in the rack via
twisted-pair wire connections. Each transceiver then converts the
electrical signals to optical signals and retransmits them toits
corresponding drop.

Figure L1.2 shows how larger networkis created bylinking hubs
together.
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Figure L1.3 shows an IBM-compatible personal computer containing
an AutoMax PC Link Interface module (M/N 57C445) connected toa
Stand-Alone Transceiver. A twisted-pair-to-coax balun (AMP
555053-1 is recommended)is used to convert the cable between
the PC Link module and the transceiver. The balun is connected the
PC Link module via the BNC Tee Adapter (M/N 45C70). Note that a
75 ohm terminating load (M/N 45C71) is required. The balun is
connectedto the transceiver using twisted-pair wire.
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Figure L1.3 — Connecting a Personal Computer to a Stand-Alone Transceiver

L1.2 DCS-NET Fiber-Optic Network System
Components

The DCS-NET fiber-optic network system, when usedwith the
Network Communications module, consists of the following

components:

e Drop Cable (M/N 57C366)

e@ Stand-Alone Fiber-Optic Transceiver (M/N 57C365)

 



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

@ Rack-Mounted Fiber-Optic Transceiver (M/N 57C367)

e Fiber-Optic Cable

Each of these componentsis shownin figure L1.1 and described in
the sectionsthat follow.

L1.2.1. Drop Cable

The drop cable (M/N 57C366) is used to connect the Network
moduleto the transceiver.

A9-pin D-shell connectoris provided at one end of the 3-foot
(1-meter) cable for connection to the Network module. Terminations
are provided onthe other end of the cable for connection to the
terminal strip on the transceiver. Refer to figures L2.2 and L2.4 for
these connections.

L1.2.2 Stand-Alone Fiber-Optic Transceiver

The Stand-Alone Fiber-Optic Transceiver (M/N 57C365)is required
at each slave network drop for connection to the fiber-optic network.
(A Stand-Alone Transceiveris required at the master rack only if the
rack andthefiber-optic hub cannot be located together.) It performs
the bi-directional conversion betweenelectrical and optical signals.
Transceiver technical specifications are listed in Appendix A.

The transceiver is designed to be panel-mounted(vertically or
horizontally). Mounting holes are provided on flanges that extend
from both endsof the enclosure. See figure L1.4.

Receive andtransmit ports labeled “R” and “T”, respectively, are
provided on one endof the transceiver for connection to the
fiber-optic link with the transceiver hub. The transceiveris shipped
with dust caps covering the fiber-optic ports. The dust caps should
not be removed until the fiber-optic cables are installed, and should
be replacedif the cables are disconnected, to prevent dust
accumulation and the resulting loss of signal integrity.

 

WARNING
 

 

TURN OFFAND LOCKOUTOR TAG POWERTO BOTH THE RACK CONTAINING
THE NETWORK COMMUNICATIONS MODULE AND THE TRANSCEIVER
(RACK-MOUNTED OR STAND-ALONE) BEFORE VIEWING THE FIBER-OPTIC
CABLE OR TRANSMITTER UNDER MAGNIFICATION. VIEWING A POWERED
FIBER-OPTIC TRANSMITTER OR CONNECTED CABLE UNDER
MAGNIFICATION MAY RESULT IN DAMAGETO THE EYE. FOR ADDITIONAL
INFORMATION, REFER TO ANSI PUBLICATION 2136.1-1981. FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULTIN BODILY INJURY.  
 

The green LEDsoneither side of each connectorindicate the status
of the receiver and transmitter and will flicker as data is received and
transmitted by the transceiver.

The opposite end of the transceiver contains a six-screw terminal
block for operating powerand signal connections. See section L2.2
for the terminal block designations. The 24VDCrequired for
transceiver operation must be provided externally. Note that terminal
6 (—24V) is internally connected to the transceiver enclosure.
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A jumper between terminals 3 and 4 is used to connect a built-in 120
ohm terminating load betweenterminals 1 and 2. This jumper must
be used on all Stand-Alone Transceivers.
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L1.2.3

Figure L1.4 - Stand-Alone Transceiver

Fiber-Optic Rack with Power Supply

The Fiber-Optic Rack and Power Supply (M/N 57C368) provide the
mechanical means of mounting and providing powerfor up to 10
fiber-optic transceivers (M/N 57C367). Technical specifications are
listed in Appendix A.

The rack is a 19-inch clear anodized aluminum enclosure with a
transparentplastic front pane!. The rack contains a 115/230VAC
powersupply and 10 slots for transceivers. Each transceiver
receives operating power through plug connectionsat the bottom of
eachslot in the rack. Transceiver-to-transceiver wiring and
connectionto the fiber-optic link is done through openingsin the
back of the rack.

The Power Supply consists of a 115/230 to 14V AC transformer
connected to a standard IEC-style line cord. On the back of the
rack, there is a switch wired to the transformer to allow switching the
primary from 115 to 230V AC.The faceplate of the Power Supply —
contains an ON/OFFrocker switch and a 1.25 ampfuse.A built-in
indicator in the ON/OFFswitch will illuminate to indicate the
presence of power. See Appendix G for the Power Supply
schematic.
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Figure L1.5 - Fiber-Optic Rack and Power Supply

L1.2.4 Rack-Mounted Transceiver

The Rack-Mounted Transceiver (M/N 57C367) is simply the
Stand-AloneTransceiver (M/N 57C365) attached to an adapterplate
whichallowsit to be mounted in the Transceiver Rack (M/N
57C368). See figure L1.6.

The adapter faceplate contains one green LED which, whenlit,
indicates the transceiveris receiving power. Two captive screws on
the faceplate secure the transceiverto the rack.

A four-screw terminal block is provided on the backof the adapter
for transceiver-to-transceiver data transmission via twisted-pair wire.
A 2-pin plug on the back of the adapter provides connection to the
rack backplanefor input power. The Rack-Mounted Transceiveris
shipped with the connections made betweenthe four-screw terminal
block and plug on the back of the adapter and the six-screw
terminal block on the transceiver. A jumper between terminals 3
and 4 onthe six-screw terminal block is used to connecta built-in
120 ohm terminating load between terminals 1 and 2. This jumper
must be connected on transceivers at the extreme endsofthe rack.

Receive and transmit ports labeled “R” and “T”, respectively, are
provided on the backof the transceiver for connection to the
fiber-optic link with the Stand-Alone Transceiver. The transceiveris
shipped with dust caps covering thefiber-optic ports. The dust caps
should not be removed until the fiber-optic cables are installed, and
should be replacedif the cables are disconnected, to prevent dust
accumulation andthe resulting loss of the signal integrity. The green
LEDsoneither side each connectorindicate the status of the
receiver and transmitter andwill flicker as data is received and
transmitted by the transceiver.
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WARNING
 

 

TURN OFF AND LOCKOUT OR TAG POWER TO BOTH THE RACK
CONTAINING THE NETWORK COMMUNICATIONS MODULE AND THE
TRANSCEIVER (RACK-MOUNTEDOR STAND-ALONE) BEFORE VIEWING THE
FIBER-OPTIC CABLE OR TRANSMITTER UNDER MAGNIFICATION.VIEWING
A POWEREDFIBER-OPTIC TRANSMITTER OR CONNECTED CABLE UNDER
MAGNIFICATION MAY RESULT IN DAMAGETO THEEYE. FOR ADDITIONAL
INFORMATION, REFER TO ANS! PUBLICATION 2136.1-1981. FAILURE TO
OBSERVETHIS PRECAUTION COULD RESULTIN BODILY INJURY.
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Figure L1.6 - Rack-Mounted Transceiver

L1.2.5 Fiber-Optic Cable

The DCS-NET network requires a 62.5 micron duplexfiber-optic
cable. The recommendedcable is Belden cable #225362 or
equivalent. This cable has a PVC outer jacket and an internal Kevlar
strength member. This cable is a breakout type of cable which
contains twoindividually-insulated, tightly-buffered fiber-optic wires
(fibers). This cable may be usedin areas where the ambient
temperature will not exceed 80°C (176°F). Additional cable
specifications are provided in AppendixI.

Thefiber-optic connectors must be ST®-Compatible Multimode
Connectors with ceramic ferrules. Refer to Appendix| for more
information.

 



L2.0 INSTALLATION
This section describes howto install and replace the individual
components that make upa fiber-optic link.It also provides network
installation and cable handling guidelines. Refer to section 3.6 in the
manual for the procedureto install and replace the Network
Communications module.

THE USER IS RESPONSIBLE FOR CONFORMING WITH ALL APPLICABLE
LOCAL, NATIONAL, AND INTERNATIONAL CODES. WIRING PRACTICES,
GROUNDING, DISCONNECTS, AND OVERCURRENT PROTECTION ARE OF
PARTICULAR IMPORTANCE. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
 

 

WARNING
 

 
TURN OFF AND LOCKOUT OR TAG POWER TO BOTH THE RACK
CONTAINING THE NETWORK COMMUNICATIONS MODULE AND THE

TRANSCEIVER (RACK-MOUNTED OR STAND-ALONE) BEFORE VIEWING THE
FIBER-OPTIC CABLE OR TRANSMITTER UNDER MAGNIFICATION. VIEWING
A POWEREDFIBER-OPTIC TRANSMITTER OR CONNECTED CABLE UNDER
MAGNIFICATION MAY RESULT IN DAMAGETO THE EYE. FOR ADDITIONAL
INFORMATION, REFER TO ANSI PUBLICATION 2136.1-1981. FAILURE TO

OBSERVE THIS PRECAUTION COULD RESULTIN BODILY INJURY.  
 

12.1 Installation Planning

Use the following procedure to design a fiber-optic networkthatwill
achieve maximum signalisolation and cable protection in a specific
environment with minimalfiber-optic cable usage.

You will need to select the tools and personnelthat are required for
fiber-optic cable assembly andinstallation. Unless you have
in-house expertise with fiber-optic cable assemblies andinstallation,
we recommendthat you contact an experienced contractorfor
making upandinstalling fiber-optic cables.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

identify the actual location of the AutoMax racks,
Stand-Alone Transceivers, and the Transceiver Rack(s)
using an equipmentfloor plan.

Identify the tentative fiber-optic cable routes. Route the
cables to allow easy accessin the future.

Identify the environmental conditions (temperature,
humidity, hazardous chemicals) along the route that may
damagethe cable jacket.

Determine how to bypass physical obstructions
(walkways, heat sources,furnaces, caustic chemicals)
along the route that may damagethe cable jacket.

Determine the besttypeof fiber-optic cable installation for
each point-to-pointlink (conduit, raceway, wiring tray).
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L2.2

Step 6.

Step 7.

Step 8.

Step 9.

The Stand-Alone Transceiver may be mountedverticafly or

Calculate the total length of the fiber-optic cable for each
link.

Note that the maximum link length is 2000 meters without
splicing.

Documentthe fiber-optic cable system layout. This
document should be maintained for the life of the

installation.

Determine the numberoffiber-optic cable components
that are needed. Refer to Appendix J for more information
on recommended components.

Installing the Stand-Alone Transceiver

horizontally. Horizontal mounting is recommended, however, to
provide better access to transceiver LEDs, connectors, and
adjustments.

Use the following procedureto install the Stand-Alone Transceiver:

Step 1. Prepare the mounting surface using the mounting
dimensions shownin figure L2.1 for the correct
placementofthe holes.
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Figure L2.1 - Stand-Alone Transceiver Mounting Dimensions

 



Step 2. Secure the transceiver to the mounting surface using #8
screws.

Step 3. Verify that the external power supply is turned off. Make
the drop cable and input power connectionsto the
transceiver terminal block as shownin figure L2.2.
 

 

 

 

 

TRANSCEIVER
TERMINAL CONNECTION

1 DATA - DROP CABLE BROWNWIRE
2 DATA - DROP CABLE BROWN/WHITE WIRE
3 120 OHM LOAD JUMPER*
4 120 OHM LOAD JUMPER*
5 +24VDC
6 GROUND(Connectedto transceiver enclosure)  
 

*A jumper betweenterminals 3 and 4 will connect an internal 120 ohm
termination resistor between terminals 1 and 2. This jumper must be
used on all Stand-Alone Transceivers.  
 

Figure L2.2 - Stand-Alone Transceiver Terminal Block Connections

Step 4. Connectthe transceiverto thefiber-optic network using
the guidelines provided in section L2.5.

Step 5. Turn poweronto the transceiver.

Installing the Rack/Power Supply and
Rack-Mounted Transceivers

The useris responsible for providing the meansfor rack installation
in an electrical cabinet. Ensure that all cables are long enoughto
provide accessibility to the Rack-Mounted Transceivers from the
back of the rack to aid in replacementor troubleshooting. Use the
following procedureto install the Rack/Power Supply and
Rack-Mounted Transceivers.

Step 1. Set the selector switch on the back of the rack to 115 or
230 VAC as required.

Step 2. Install the rack using #8 screws.Allow at least 1” to 2”
clearance aroundthe rack for adequate ventilation. Rack
mounting dimensions are shownin figure L2.3.
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Figure L2.3 - Fiber-Optic Rack Mounting Dimensions

Step 3.

Step 4.

Plug each transceiver into any empty slots in the rack.
Verify that on the transceivers at the extreme endsof the
rack, a jumper has been connected betweenterminals 3
and 4 on the six-screw terminal block.

Use twisted-pair wire (as specified in Appendix J) to make
all signal connections between transceivers as shownin
figure L2.4. To improve network serviceability, make the
signal connections betweentransceivers on a separate
terminal strip as shownin figure L2.5. Use a standard
terminal strip for these connections.

 



 

 

 

 

 

ADAPTER
TERMINAL CONNECTION

1 DATA - VIOLET WIRE
2 DATA - BLACK WIRE
3 NO CONNECTION
4 NO CONNECTION     
 

Figure L2.4 - Rack-Mounted Transceiver Terminal Block Connections
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Figure L2.5 - Connecting Rack-Mounted Transceivers to a TerminalStrip

Step 5.

Step 6.

Step 7.

Step 8.

Connecteachtransceiverto the fiber-optic network using
the guidelines providedin section L2.5.

Verify that the external power supply is turned off.
Connect the powercord to a 115 or 230VAC external
powersupply. Note that the rack frame is grounded
directly through the ground pin ofthe line cord.

Use the rocker switch on the front of the Power Supply to
turn power ONto the rack.A built-in indicatorin the
switch will illuminate signifying the presence of power.

Secure eachtransceiver with the captive screws on the
faceplate of the module. Attach the transparentplastic
front panel.

L2.4__ Installing the Fiber-Optic Cable

Thefiber-optic cable must be handled by experienced personnel
prior to and duringinstallation. Improper handling may result in
damageto the cable. Unless you have in-house expertise with
fiber-optic cable assemblies andinstallation, Reliance Electric
recommendsthat you contact an experienced contractor for making
up andinstalling fiber-optic cables. Use the following general
guidelines to protect the cable:

e Visually inspect the cable before theinstallation.
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12.4.1

L2.5

e Route the fiber-optic cable to protectit from abrasion,vibration,
moving parts, and personneltraffic. Be sure the cable does not
touch abrasive surfaces such as concrete which could wear
through and damagethe cable’s outerjacket.

e Locate the fiber-optic cable away from temperatures greater than
80°C (176°F).

e Protect the fiber-optic cable from: oil, grease, acids, caustics, and
other hazardous chemicals that may damage the cables outer
jacket.

e Pull the cable in accordance with vendorinstructions. Protect the

fiber-optic connectorsif they are attached.

e Donot exceed the minimum bendradius (3” or 75mm)of the
cable.

e Do not exceedthe cable’s maximum recommendedpulling
tension.

® Use a cable lubricant to reducefriction when pulling the cable.

e Attach the fiber-optic connectorsif the cable was pulled without
them. Test the cable using a power meteror optical time domain
reflectometer.

e Labelthe fiber-optic cable, Stand-Alone Transceiver, andits
corresponding Rack-MountedTransceiver with the network ID,
the network drop and Network module slot.

Attaching the Fiber-Optic Connectors

Typically, short fiber-optic cables are shipped with their connectors
attached. You may needto attach connectorsif replacement cables
are needed,if the fiber-optic link is being altered,orif the cable is
very long. Use only ceramic ferrule ST-type connectors. Referto
Appendices| and J for cable and connector specifications.
Appendix J alsolists the nameof the recommendedfiber-optic
connectorkit. This kit contains detailed instructions that describe
howto attach the connectorsto the fiber-optic cable.

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

Rack-Mounted Transceiver

 

WARNING
 

 

TURN OFF AND LOCKOUT OR TAG POWER TO BOTH THE RACK
CONTAINING THE NETWORK COMMUNICATIONS MODULE AND THE
TRANSCEIVER (RACK-MOUNTEDOR STAND-ALONE) BEFOREVIEWING THE
FIBER-OPTIC CABLE OR TRANSMITTER UNDER MAGNIFICATION. VIEWING
A POWEREDFIBER-OPTIC TRANSMITTER OR CONNECTED CABLE UNDER
MAGNIFICATION MAY RESULT IN DAMAGETO THE EYE. FOR ADDITIONAL
INFORMATION, REFER TO ANS! PUBLICATION Z136.1-1981. FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULTIN BODILY INJURY.
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CAUTION:Do not damagethe endsofthefiber-optic cable connectors by touching
them or dropping them. Do not use factory-compressedair to clean thefiber-optic
ports or connectors becausetheair may contain impurities that could scratch them.
Failure to observe this precaution could result in damageto or destruction of the

equipment.  
 

Use the following procedure to connecta fiber-optic cable between
a Stand-Alone Transceiver and a Rack-Mounted Transceiver:

Step 1. Removethe dust capsfrom thefiber-optic ports on the
Stand-Alone and the Rack-MountedTransceivers. Clean
the ports with lint-free cloth moistened with isopropyl
alcohol or a can of compressedair. Save the dust caps.
All fiber-optic connectors and ports, when notin use,
should be covered with dust caps.

Step 2. Removethe dust capsfrom the fiber-optic cable’s
connectors. Usea lint-free cloth moistened with isopropyl
alcohol or a can of compressed air to clean the cable's
connectors.

Step 3. Attach the cable’s connectorsto the ports as follows:

@ Panel-Mounted Transceiver “T” port: blue fiber-optic
wire

@ Panel-Mounted Transceiver “R” port: orange
fiber-optic wire

e@ Rack-Mounted Transceiver “T” port: orangefiber-optic
wire

e@ Rack-Mounted Transceiver “R” port: blue fiber-optic
wire

Note thatthe fiber-optic wires are color-coded. Typically,
the wires are orange and blue. The wires used in your
installation may be of a different color but they should be
installed in the same manneras described here.Verify
that the transmit connector of one unit is connected to the
receive connectorof the other unit. Note that both of the
fiber-optic wires are the same.

Align the connector’s pin with the slot in the transceiver's
port. See figure L2.6. Push the connector onto the port.
Turn the connector clockwise until it locks onto the port’s
two pins. Do not bend or kink the wire when youattachit
to the port. Bending the wire sharply could breakthefiber
inside.
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Figure L2.6 - Fiber-Optic Ports and Connectors

L2.6 Replacing the Stand-Alone Transceiver

Usethe following procedure to replace a Stand-Alone Transceiver.

Step 1. Remove powerfrom the external power supply thatis
supplying powerto this transceiver.

Step 2. Disconnectthe input power cable and the drop cable
from the transceiver's six-screw terminal block.

Step 3. Disconnectthe fiber-optic cable from the transceiver.

Step 4. Replace the transceiver.

Step 5. Re-connect the input power cable and the drop cable as
shownin section L2.2. Connect the jumper between
terminals 3 and 4.

Step 6. Re-connectthe fiber-optic cable as shownin section L2.5.

Step 7. Turn poweron to the external power supply.

L2.7 Replacing the Rack-Mounted Transceiver

Use the following procedure to replace a Rack-Mounted Transceiver.

Step 1. Removetheplastic panel from the front of the Fiber-Optic
Rack.

Step 2. Turn the Fiber-Optic Rack’s Power Supply off using the
rocker switch on the Power Supply’s faceplate.

Step 3. Disconnectthe fiber-optic cable from the transceiver.

Step 4. Disconnect the twisted-pair cable from the transceiver's
four-screw terminal block.
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Step 5. Loosen the captive screwson the transceiver’s faceplate
and removeit from the rack.

Step 6. If the new transceiveris to be located at an extreme end
of the rack, connect the jumper betweenterminals 3 and

4 on the transceiver’s six-screw terminal block.

Step 7. Insert the transceiver into the rack and secureit with the
captive screws.

Step 8. Connect the twisted-pair cable to the new transceiver as
shownin section L2.3.

Step 9. Connectthe fiber-optic cable as shownin section L2.5.

Step 10. Turn the Power Supply on.Verify that the LED on the
faceplate of the transceiveris on. This indicatesthatit is
receiving power.

Step 11. Re-attach the plastic panel to the front of the rack.

Replacing the Fiber-Optic Rack and Power

Supply

Use the following procedureto replace the Fiber-Optic Rack and
PowerSupply. Before beginning this procedure,verify that the
fiber-optic cable, the Rack-Mounted Transceiver, andits

corresponding Stand-Alone Transceiverare labeled with the network
1D number, the network drop number, and the Network module slot
number.

Step 1. Removetheplastic panel from the front of the Fiber-Optic
Rack.

Step 2. Turn the Fiber-Optic Rack’s Power Supply off using the
rocker switch on the Power Supply’s faceplate.

Step 3. Remove powerfrom the Power Supply's external 115 or
230VAC source.

Step 4. Disconnect the Power Supply’s powercord from the
external 115 or 230VAC source.

Step 5. Disconnect the twisted-pair cables and fiber-optic cables
from eachtransceiverin the rack.

Step 6. Removethe rack from the mounting surface.

Step 7. Set the selector switch on the back of the new rack to 115
or 230 VAC asrequired.

Step 8. Attach the rack to the mounting surface.

Step 9. Insert each transceiver into the new rack and connectthe
twisted pair cable (refer to section L2.3) and fiber-optic
cable (refer to section L2.5).

Step 10. Connect the powercord to the 115 or 230VAC source.

Step 11. Turn power on to the 115 or 230VAC source.

Step 12. Turn the Fiber-Optic Rack's Power Supply on using the
rocker switch on the Power Supply’s faceplate. The
built-in indicator in the switch will illuminate to indicate the
presence of power. Verify that the LEDs onall of the
Rack-Mounted Transceivers in the rack are on.

Step 13. Re-attach the plastic panelto the front of the Fiber-Optic
Rack.
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L2.9 Adding a Network Drop

Use the following procedure to add a dropto thefiber-optic
network:

Step 1. Identify the route for a new fiber-optic link. Refer to the
recommendationsprovided in section L2.4.

Step 2. Calculate the new link length. Ensure the new total cable
length does not exceed the maximum cable length
defined in Appendix H.If it exceeds the maximum
specified cable length, consult with Reliance Electric
before taking any further steps.

Step 3. Install and test the new cable segmentfollowing the
instructions provided in section L2.4.

Step 4. Install the new Stand-Alone Transceiverfollowing the
instructions provided in section L2.2.

Step 5. Stop all communications over the AutoMax network.

Step 6. Install the new Rack-Mounted Transceiverfollowing the
instructions provided in section L2.3.If the transceiver
rackis full, install another rack following the instructions
providedin section L2.3 and connect the transceivers as
shownin figure L2.7.

Step 7. Resume network operation.
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Figure L2.7 - Adding a Network Drop

 



L2.10

L2.11

L2.11.1

L2.11.2

L2.11.3

Disconnecting a Network Drop

Use oneofthe following methods to disconnect a drop from the
AutoMax network. Note that you do not need to stop network
operation when you disconnect a drop from the network.

@ Disconnect the drop cable from the Network module.

® Disconnectthe fiber-optic cable from the Stand-Alone
Transceiver.

e Disconnectthe fiber-optic cable from the Rack-Mounted
Transceiver.

Fiber-Optic Cable System Maintenance

The following sections describe recommended maintenance
procedures.

Cable System Documentation Maintenance

Keep the network cable system documentation up-to-date withall
changes madeto the network configuration during thelife of the
network.

Cable System Design Maintenance

Whenold equipmentis relocated or new equipmentis installed, new
sourcesof heat, hazardous chemicals, and other changesin the
network cable system environment may occur. Evaluate the effect
these changes have on the performanceof the network.If
necessary, take corrective action such as re-routing certain
fiber-optic cables.

Cable System Inspection

Inspectthe fiber-optic cable system periodically. Use the optical time
domain reflectometer (OTDR) or power meterfor the cable
inspection. OTDRs can also be used to perform cable testing during
the installation or to locate a possible cable fault during
troubleshooting.All tests should be properly documented.
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L3.0 DIAGNOSTICS AND
TROUBLESHOOTING
This section describes how to troubleshootthefiber-optic network
and its components.Refer to section 6.0 of this manual for
troubleshooting proceduresfor the Network Communications
module.

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE
HAZARDS INVOLVED SHOULD INSTALL, ADJUST, OPERATE, AND/OR
SERVICE THIS EQUIPMENT. READAND UNDERSTANDTHIS MANUALIN ITS
ENTIRETY BEFORE PROCEEDING. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF
LIFE.

 

 

L3.1 Network Failure

L-20

Problem: Error code C appears on the Network module’s LED
display. This error code indicates a networkfailure. Read section 6.3
of this manual and follow steps 1-3 before continuing with the
procedure described below. The following procedureis used to
isolate the cause of a networkfailure by systematically checking the
hardware components that make up a point-to-point fiber-optic link
(Network module, drop cable, Stand-Alone Transceiver, fiber-optic
cable, and Rack-Mounted Transceiver). After each step, determineif

the problem has been corrected before continuing to the next step.

Step 1. Checkthe drop cable.Verify thatit is securely connected
to the Network module's faceplate. Verify that its
connections to the Stand-Alone Transceiver’s terminal
block are secure and correct as shownin figure L2.2.
Replace the drop cable.

Step 2. Check the Stand-Alone Transceiver. Using a voltmeter,
verify that the power supply voltageis within normal
limits. Verify that the fiber-optic cable connections are
secure. Note that the LEDs on the transceiverwill flicker
to indicate that the transceiver is sending/receiving
messages.Verify that the jumper is securely connected
betweenterminals 3 and 4. Replace the transceiver.

Step 3. Check thefiber-optic cable. Verify that the cable has not
been damaged dueto improper handling (e.g., bendingit
beyond the minimum bend radius). Test the cable using a
fiber-optic power meteror a fiber-optic time domain
reflectometer (OTDR). The recommendedcable
assemblytest setis listed in Appendix |. Replace the
cable.

Step 4. Removetheplastic panelfrom the front of the Fiber-Optic
Rack, and checkthe corresponding Rack-Mounted
Transceiver.
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a.) Using a voltmeter,verify that the power supply voltage
is within normallimits. (This step assumesthat the
Power Supply in the the Fiber-Optic Rackis functional;
refer to section L3.2). The powerstatus indicator on
the faceplate should be on. Ifit is off, unscrew the

captive screws on the faceplate and removethe
transceiver from the rack. Using a voltmeter, verify that
the rack is supplying 14 to 18 VAC through the plug in
the backplane. Re-insert the transceiver into the rack
securely. Replace the transceiver.

b.) Verify that the fiber-optic cables are connected
securely to the transceiver. Note that the LEDs on the
transceiverwill flickerif it is sending/receiving
messages.

c.) Verify that the data signal wiring is connected securely
to the four-screw terminal block as shownin figure
L2.4,

d.) If the transceiveris located at one of the extreme ends
of the rack, verify that the jumperis securely
connected betweenterminals 3 and 4 of the
transceiver's six-screw terminal block.

Power Supply Status Indicator is OFF

Problem: The green statuslight on the face of the Power Supplyis
off. This light should be on to indicate the presence of power.If this
light is off, use the following procedureto isolate the cause.

Step 1. Verify that the rocker switch on the front of the Power
Supplyis in the ON position.

Step 2. Verify that the Power Supply is receiving correct input
power.

Step 3. Verify that the selector switch is in the appropriate
position (115 or 230).

Step 4. Turn off powerto the Fiber-Optic Rack. Removethe fuse
from the Power Supply and, using an ohmmeter,verify
that the fuse is not blown.If the fuse is good,re-insert it
and continue with step 5

if the fuse is blown, replaceit with the fuse type specified
in Appendix A.

Step 5. Turn on powerto the rack.If the problem is not corrected,
replace the Fiber-Optic Rack and Power Supply.

Fiber-Optic Link Adjustment

If a fiber-optic link between any two transceiversis longer than 1000
meters and the valuesin registers 15-18 increase consistently, you
may have to adjust the duty cycle of the the received signal on each
endof the link. Use the following procedure:

Step 1. Disconnectall other links from the network.

Step 2. Connect an oscilloscope betweenterminals 1 and 2 on
the transceiver terminal block. The received signal
amplitude is approximately 4 volts peak-to-peak.
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Step 3. The received signa! duty cycle should be 50%.Ifit is not,
then use the potentiometer on the transceiver to adjustit.
The potentiometeris located betweenthe twofiber-optic
connectors as shownin figure L3.1. Remove the snap-in
button to access and adjust the potentiometer.
 

Transceiver
(———~—S

O

Fiber-Optic
Ur@ Lm Connectors

Snap- | ap-In 4
Button

O  

 

   
Figure L3.1 - Potentiometer Location
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