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1.0 INTRODUCTION
The products described in this manual are manufactured or

distributed by Reliance Electric Industrial Company.

The AutoMax® Remote I/O network interconnects an AutoMax or

DCS 5000 Processorwith remote AutoMax racks, Remote I/O Heads,

or remote Shark™ racks. The AutoMax Remote I/O Communications

module (M/N 57C416) is the interface between the AutoMax or DCS
5000 Processorand the remote I/O on the network.

The AutoMax Remote I/O networkis designed for master/slave

operation. The network is composed of two main parts: a numberof

nodes(drops) and a transmission medium (coaxial orfiber-optic

cable).

There are two types of drops: master and slave. The master dropis a

Multibus™ rack that contains at least one AutoMax or DCS 5000

Processor module and a Remote I/O Communications module.

Slave drops can be:

e@ Remote I/O Heads (M/N 570328 and M/N 57C330) i

e Remote Drive Interface Heads (M/N 57C329)

e Shark racks containing I/O modules and an AutoMax Remote I/O

Shark Interface module (M/N 570554)

e AutoMax racks containing AutoMax I/O modules and a Remote

1/0 Communications module

e |IBM-compatible personal computers containing the AutoMax PC

Link Interface module (M/N 57C445). Refer to the AutoMax PC
Link instruction manual (J2-301 1) for more information.

An AutoMax Remote I/O network can have a maximum of seven slave
drops. All five types can be mixed on the same network.

The drops are connected using coaxial cable or, when noise

immunity and total electrical isolation is required, fiber-optic cable.

The coaxial cable networkis structured in a bus configuration. This

type of topologyis characterized by a main trunkline in which

individual nodes are connected in a multidrop fashion as shownin

figure 1.1.
 

 

Master
Drop   

Coaxial Cable
  

 
     

 
Slave Drop Slave Drop Slave Drop

        
 

Figure 1.1 - A Typical Coaxial Cable Remote I/O Network

 

 

The black bar shown ontheright-hand margin of this page will be

used throughoutthis instruction manualto signify new or revised

text or figures.  
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The fiber-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.

 

 

 

   
 

 

  
 

  
 

    
   

Master
Drop

Hub
Fiber-Optic

Cable

Slave Drop Slave Drop

Slave Drop
   
 

Figure 1.2 - A Typical Fiber-Optic Cable Remote I/O Network

The type of cable used (whether coaxialorfiber-optic) does not affect

the operation of the Remote I/O networkprotocols, application
software, or the operation of the Remote I/O Communications

module, Shark Interface module, Remote I/O Head, or Remote Drive
Interface Head.

The Remote I/O Communications module in the master drop (drop 0)

rack functions as the network’s Remote |/O master. Master or slave
Remote I/O Communications modules may beinstalled in any slot in
the rack. Any number of Remote I/O Communications modules can

be installed in a master rack, each controlling a separate Remote I/O
network. Seefigure 1.3.
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P - Processor Module

RIO - Remote Il/O Communications Module

 

Figure 1.3 - Multiple Remote I/O Network Connections (Coax)

The masterinitiates and controls all data transmissions on the

networkby polling every slave drop in a round-robin sequence. A

slave drop’s Remote I/O Communication module, Remote I/O Head,

or AutoMax Remote I/O Shark Interface module functions as an I/O

scanner:it reads data in from the input modules and writes data out

to the output modules. The data sent from the master drop to the

slave updates the status of the slave’s outputs. The slave drop sends

the current status ofits inputs back to the master.

Each Remote I/O Communications module contains a 4K word
dual-port memoryfor storing the data that is transmitted over the

network. Dual-port memory is accessible to both the module and the

AutoMax Processorin the rack. In the master module, the dual-port

memory contains an image of the status of all the inputs and outputs

of the I/O modulesin the slave drops. The application task that

controls the I/O associated with these I/O modules actually examines
the inputs and controls the outputs in the image area.

The Remote I/O Communications module provides an RS-232
compatible serial port and the associated software needed to monitor

the status of the drops. An ASCII terminal or a personal computer

running terminal-emulation software are also required. For more

information, refer to section 5.0.

The remainderof this manual describes the functions and

specifications of the Remote I/O Communications module, Remote
|/O Head, Remote Drive Interface Head, and the AutoMax Remote I/O

SharkInterface module.It also includes installation and

troubleshooting procedures, as well as configuration and

programming information.
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1.1 Related Publications

Related publications that may beof interest:

J-3012

J-3650

J-3675

J-3676

J2-3094

J-3809

J2-3018

AutoMate/AutoMax Digital I/O Rail and Modules Manual

AutoMax Processor Module Instruction Manual

AutoMax Enhanced Basic LanguageInstruction Manual

AutoMax Control Block Language Instruction Manual

AutoMax Enhanced Ladder LanguageInstruction

Manual

Shark XLII Programmable Controller Instruction Manual

Shark XL I/O System Instruction Manual

D2-3170 Rail Interface Card Instruction Manual

Various AutoMax Programming Executive instruction manuals

IEEE 518 Guidefor the Installation of Electrical Equipment to

Minimize Electrical Noise Inputs to Controllers From

External Sources

Your personal computer and DOS operating system manual(s).

Otherinstruction manuals applicable to your hardware

configuration.



1.2

1.3

Related Hardware and Software

Model number(M/N) 576416 contains one Remote I/O
Communications module.

M/N 57C554 contains one AutoMax Remote I/O Shark Interface

module.

M/N 57C328 and M/N 57C330 each contain one AutoMax Remote |/O

Head.

M/N 57C329 contains one AutoMax Remote Drive Interface Head.

The Remote I/O Communications module, the AutoMax Remote I/O

Head, the AutoMax Remote Drive Interface Head, and the AutoMax

Remote I/O SharkInterface module can be usedwith all versions of

the AutoMax and DCS 5000 Processor.

Remote I/O communications is supported byall versions of the
AutoMax Programming Executive software.

Terms and Conventions Used in This

Manual

Throughoutthis instruction manual, certain terms will be used for

brevity andclarity.

A Remote I/O Communications module (M/N 570416) will be referred
to as a Remote I/O module.

A remotely-located AutoMax/DCS 5000 rack containing I/O modules

and a Remote I/O Communications module will be referred to as a

Multibus drop.

An AutoMax Remote I/O Head (M/N 57C328 or M/N 570330 with
AutoMate digital and analog I/O Rails and Local I/O Heads

connected will be referred to as a Remote I/O Head drop.

An AutoMax Remote Drive Interface Head (M/N 57C329) with a drive
connected will be referred to as a Remote Drive Interface Head

drop.

A Shark rack containing I/O modules and an AutoMax Remote I/O

Shark Interface module (M/N 57C554)will be referred to as a
Shark drop.

An AutoMax Remote I/O Shark Interface module will be referred to as

a SharkInterface module.

Unless otherwise stated, the material presentedin this instruction

manualapplies to the Remote I/O module, Remote I/O Head, Remote
Drive Interface Head, and the Shark Interface module. Any

differences between these products will be pointed out explicitly
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2.0 MECHANICAL/ELECTRICAL

2.1

2.1.1

DESCRIPTION
This section describes the mechanical and electrical characteristics of

the Remote I/O module, Remote I/O Head, Remote Drive Interface

Head, and the SharkInterface module.

Mechanical Description

This section describes the faceplates, connectors, indicators, and

switches of the Remote I/O module, Remote I/O Head, Remote Drive
Interface Head, and the Shark Interface module.

Remote I/O Module (M/N 57C416)

The Remote I/O moduleis a printed circuit assembly that plugs into
the backplaneof the DCS 5000/AutoMax Rack. The module consists

of a 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. Seefigure 2.1 for an illustration

of the module faceplate.

The 25-pin D-shell connector on the faceplate supports the RS-232

compatible serial port described in section 5.0. The 9-pin D-shell

connector on the faceplate is used to connect the module to the

network.

The two thumbwheel switches on the faceplate are used to set the

remote I/O network drop number. The upper thumbwheel switch
represents the mostsignificant digit; the lower thumbwheel switch

represents the least significant digit. The thumbwheel switches are

read only on power-up. If it is necessary to change the drop number,

you must changethe setting and then cycle power. 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

LEDthat displays error codes. The error codesare defined in

Appendix D. A green status LED on the faceplate indicates when the

module is operational (ON) or should be replaced (OFF).
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Figure 2.1 - Remote I/O Module Faceplate

 



2.1.2 SharkInterface Module (M/N 57C554)

The SharkInterface moduleis a printed circuit board assembly that

plugs into the backplane of a Sharkrackin thefirst slot to the right of

the powersupply.

It consists of a printed circuit board and a faceplate. The faceplate

contains tabs at the top and bottom to simplify removing the module

from the rack. On the back of the module are two connectors that

attach to the system backplane. Module dimensions are given in

Appendix A.

The faceplate of the module contains one 9-pin female D-shell

connector labeled “NETWORK.”Seefigure 2.2. This connector

allows the module to connect to the Remote I/O network.

The module faceplate contains two green status LEDs. Whenlit, the

top LED, labeled “CPU OK,”indicates that the module has passedits

power-up diagnostics and is operating properly. Whenlit, the bottom

LED, labeled “COM OK,”indicates that the module is communicating

on the Remote I/O network. When the LEDis flashing, it indicates that

an invalid drop numberhas beenselected on the rotary switch,

whichis described below .

The 16-position rotary switch is used to select the Shark rack’s

Remote I/O drop number(1 to 7 or 9 to F). This switch is read only on
power-up. If it is necessary to changethe rack’s drop number, you

must changethe setting of the rotary switch and then cycle power.
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Figure 2.2 - AutoMax Remote I/O Shark Interface Module Faceplate
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Remote I/O Head (M/N 57C328)

The Remote I/O Head can be used as an interface between the
AutoMax RemoteI/O network and the AutoMaterail I/O system,

which consists of Local Heads, digital or analog rails, LED modules,

or Thumbwheel Switch Modules. Note that although the Remote I/O
Head can be used asaninterface to drives withrail-type interface

ports (such as the Reliance GP-2000/VTAC controller), it is

recommended that only the Remote Drive Interface Head

(M/N 57G329) be usedforinterfacing with drives over an AutoMax

Remote I/O network. See section 2.1.5 for more information.

The M/N 57G328 Remote |/ O Headis identical to the M/N 5706330
Remote I/O Head, except that you can mix input and outputs in the
samerail. Each port on the Remote I/O head contains separate
address spacesfor inputs and outputs. Like the M/N 57C330 Remote
\/O Head, it can control up to 4 digital rails, analog I/O rails, or Local

Heads. Each Local Head canin turn control up to 4 AutoMatedigital

rails. Therefore, a Remote I/O Head with 4 Local Heads connected to
it can control a maximum 16 digitalrails.

The AutoMax Remote I/O Head consists of a power supply, two

printed circuit boards (a processor board and a remote I/O
communications board), a faceplate, and a protective metal

enclosure. Seefigure 2.3 for an illustration of the both Remote I/O
Heads.

The 25-pin D-shell connector on the faceplate supports the

RS-232-compatible serial port described in section 5.0. The BNC

connector on the faceplate is used to connect the Remote I/O Head
to the Remote I/O network. The four I/O connectors are used for Rail
and/or Local Head communications.

The thumbwheel switch on the faceplate is used to set the Remote

\/O network drop number. Drop numbers 1 through 7 inclusive
indicate valid Remote I/O drop numbers.

The terminalstrip on the faceplate provides connectionsfor incoming

poweras well as a set of normally open contacts from the Ready

Relay. The contacts are closed when the RemoteI/O Headis

operating properly and openif a problem is detected in the on-board

microprocessor. These contacts can be used to take remedial action

in the event of a problem with the on-board microprocessor.

For diagnostic purposes, the faceplate contains a seven-segment

LED that displays error codes (see Appendix D). The faceplate also

contains six status LEDs, which are labeled as follows:

RUN (amber): Normally on; if off, indicates that the CPU watchdog

has timed out.

POWER(green): When on, indicates poweris being supplied to the

CPU andinternal voltages are within range.

CPU READY(amber): Will turn on after the power-up diagnostics

have been completed successfully and the CPU watchdog has not

timed out. Also indicates the state of the Ready Relay contacts. When

on, the Ready Relay contacts are closed.

FAULT MSB/FAULT LSB (amber): Normally off. When on, these LEDs
indicate the particular rail that has experienced a fault. These LEDs

are valid while the Rail Fault LEDis lit. See section 6.8 for more

information.

RAIL FAULT(red): When on, indicates that a rail fault has occurred.



Note that during power-up diagnostics, the bottom four LEDs (CPU,

READY, FAULT MSB, FAULT LSB, and RAIL FAULT) will stay on long
enoughto allow verification that theywill light.
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Figure 2.3 - AutoMax Remote I/O Head Faceplate (M/N 570328 and M/N 57330)

2.1.4 Remote I/O Head (M/N 57C330)

The Remote I/O Head can be used as aninterface between the
AutoMax Remote I/O network and the AutoMaterail I/O system,

which consists of Local Heads, digital or analog rails, LED modules,

or Thumbwheel Switch modules. Note that although the Remote I/O
Head can be used asaninterface to drives withrail-type interface

ports (such as the Reliance® GP-2000/VTACV controller), it is

recommended that only the Remote Drive Interface Head

(M/N 57G329) beusedforinterfacing with drives over an AutoMax

Remote |/O network. See section 2.1.5 for more information. l]
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The Remote I/O Head can control upto 4 digital rails, analog I/O rails,

or Local Heads. Each Local Head canin turn control up to 4

AutoMate digital rails. Therefore, a Remote I/O Head with 4 Local
Heads connected to it can control a maximum of 16 digital rails. The

digital rails must beall inputs orall outputs.

The AutoMax Remote I/O Head consists of a power supply, two
printed circuit boards (a processor board and a remote I/O
communications board), a faceplate, and a protective metal

enclosure. Seefigure 2.3 for an illustration of the Remote I/O Head.

The 25-pin D-shell connector on the faceplate supports the

RS-232-compatible serial port described in section 5.0. The BNC

connector on the faceplate is used to connect the Remote Head to

the Remote I/O network. The four I/O connectors are used for Rail
and/or Local Head communications.

The thumbwheel switch on the faceplate is used to set the Remote

\/O network drop number. Drop numbers 1 through 7 inclusive
indicate valid Remote I/O drop numbers.

The terminalstrip on the faceplate provides connectionsfor incoming

poweras well as a set of normally open contacts from the Ready

Relay. The contacts are closed when the RemoteI/O Headis

operating properly and openif a problem is detected in the on-board

microprocessor. These contacts can be used to take remedial action

in the event of a problem with the on-board microprocessor.

For diagnostic purposes, the faceplate contains a seven-segment

LED that displays error codes (see Appendix D). The faceplate also

contains six status LEDs, which are labeled as follows:

RUN (amber): Normally on; if off, indicates that the CPU watchdog

has timed out.

POWER(green): When on, indicates poweris being supplied to the

CPU andinternal voltages are within range.

CPU READY(amber): Will turn on after the power-up diagnostics

have been completed successfully and the CPU watchdog has

not timed out. Also indicates the state of the Ready Relay

contacts. When on, the Ready Relay contacts are closed.

FAULT MSB/ FAULT LSB (amber): Normally off. When on, these

LEDsindicate the particular rail that has experienced fault.

These LEDsare valid while the Rail Fault LEDis lit. See section

6.8 for more information.

RAIL FAULT(red): When on, indicates that a rail fault has occurred.

Note that during power-up diagnostics, the bottom four LEDs (GPU

READY, FAULT MSB, FAULT LSB, and RAIL FAULT)will stay on long
enoughto allow verification that they will light.



2.1.5 Remote Drive Interface Head (M/N 57C329) i

The Remote Drive Interface Head can be used only as an interface

between the AutoMax Remote I/O network and drives with rail-type

interface ports (such as the Reliance VkS GP-2000/VTAC V
controller). This Head must not be connected to Local Heads
(M/N 61C22), Digital Rails (M/N 45C1), Analog Rails (various
model numbers), LED modules (M/N 45C631), or Thumbwheel
Switch modules (M/N 45C630).

The Remote Drive Interface Head consists of a power supply, two

printed circuit boards (a processor board and a remote I/O
communications board), a faceplate, and a protective metal

enclosure. Seefigure 2.4 for an illustration of the Remote Drive

Interface Head.

The 25-pin D-shell connector on the faceplate supports the

RS-232-compatible serial port described in section 5.0. The BNC

connector on the faceplate is used to connect the Remote Drive

Interface Head to the Remote I/O network. The four I/O connectors

are used only to connectto drives withrail-type interface ports (e.g.,

the Reliance V*kS GP-2000/VTAC V controller with a Rail Interface
module (1SC4000)) via the interface cable (M/N 45C8) supplied with
the Rail Interface module.

The thumbwheel switch on the faceplate is used to set the Remote

\/O network drop number. Drop numbers 1 through 7 inclusive
indicate valid Remote I/O drop numbers.

The terminalstrip on the faceplate provides connectionsfor incoming

poweras well as a set of normally open contacts from the Ready

Relay. The contacts are closed when the Remote Drive Interface

Headis operating properly and openif a problem is detected in the

on-board microprocessor. These contacts can be used to take

remedial action in the event of a problem with the on-board

microprocessor.

For diagnostic purposes, the faceplate contains a seven-segment

LED that displays error codes (see Appendix D). The faceplate also

contains three status LEDs, which are labeled as follows:

RUN (amber): Normally on; if off, indicates that the CPU watchdog

has timed out.

POWER(green): When on, indicates poweris being supplied to the

CPU andinternal voltages are within range.

CPU READY(amber): Will turn on after the power-up diagnostics

have been completed successfully and the CPU watchdog has

not timed out. Also indicates the state of the Ready Relay

contacts. When on, the Ready Relay contacts are closed.
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2.2

2.2.1

Figure 2.4 - AutoMax RemoteDrive Interface Head Faceplate

Electrical Description

This section describes the electrical characteristics of the Remote I/O

module, the Shark Interface module, the AutoMax Remote I/O Head,

and the AutoMax Remote Drive Interface Head.

Remote I/O Module (M/N 57C416)

The Remote I/O module contains a microprocessorthat connects to
one port of the dual port memory while the other port interfaces with

the Multibus backplane. A block diagram is shown in Appendix B.

The module contains a watchdog timer, which is enabled when

poweris turned on to the module. The on-board microprocessor

must reset the watchdog timer within a specified time or the

microprocessorwill shut down and the OK LED onthe faceplate will

turn off.

 



2.2.2

2.2.3

At powerup, the on-board processorwill run diagnostics on the

microprocessor, EPROM,RAM, serial I/O, memory managementunit,

and dual port memory, as well as perform system-level diagnostics.

As eachtest is run, a numberis written out to the seven-segment

display. If there is a fault during the diagnostics, the microprocessor

will halt, the watchdogwill time out, and the seven-segmentdisplay

will show the code of the failed diagnostic.

SharkInterface Module (M/N 57C554)

The SharkInterface module contains a microprocessorthat interfaces [jj

to the Shark rack’s backplane through timing and buffercircuitry.

Powerfor the module’s logic circuitry is supplied by the rack’s

+5 VDC powersupply. Powerfor the module’s remote I/O network

driver is supplied by the rack’s +24 VDC powersupply and is

regulated at +12 VDC.

Remote I/O Head (M/N 57C328)

The remote I/O Head has an on-board powersupply that providesall
voltages necessary to power the Remote I/O Head and the I/O
system. The power supply has an input voltage of 120/240 VAC.

The Remote I/O Head contains a microprocessorthat connects to the
four I/O ports via the I/O interface circuitry. At powerup, the Head

polls the rail sub-system to determine how manyrails are connected

to it. Each port on the Remote I/O Headis treated like a Multibus slot

and can contain from 0-4 rails. Each rail is mapped to one input

register and one output register in the dual port memory of the

M/N 57C416, which allows you to mix digital inputs and outputs in
the samerail. The location of therail’s registersis fixed in the dual

port memory of M/N 570416. See Appendix | for more information
about the Remote I/O Head’s memory map.

The Remote I/O Head connects to the Remote I/O network through
one channelof a serial I/O device. The second channelof the serial

I/O device provided a monitor port for the user. A block diagram is
shownin Appendix B.

The Remote I/O Head contains a watchdogtimerthat is enabled
when poweris turned on to the Head. The microprocessor mustreset

the watchdog timer within a specified time or the microprocessorwill

shut down and the RUN and CPU READYLEDsonthe faceplate will

turn off.

A set of normally open contacts from the Ready Relay are provided

on the terminal strip. The contacts open whenevera problem is

detected in the on-board microprocessor. These contacts should be

used in an E-stop (emergencystop)circuit to remove powerfrom the

outputs in case of emergency. See section 3.5.5 for more information.

At powerup, the on-board microprocessorwill run diagnostics on the

microprocessor, EPROM,RAM, serial I/O, and the I/O interface, as

well as perform system-level diagnostics. As each testis run, a

numberis written out to the seven-segmentdisplay.If there is a fault

during the diagnostics, the microprocessorwill halt, the watchdogwill

time out, and the seven-segmentdisplay will show the code of the

failed diagnostics.
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Remote I/O Head (M/N 57C330)

The Remote I/O Head has an on-board powersupply that provides
all voltages necessary to power the Remote I/O Head and the I/O
system. The power supply has an input voltage of 120/240 VAC.

The Remote I/O Head contains a microprocessorthat connects to the
fourI/O ports via the I/O interface circuitry. It connects to the Remote

I/O network through one channelof a serial I/O device. The second

channelof the serial I/O device provides a monitor port for the user. A

block diagram is shown in Appendix B.

The Remote I/O Head contains a watchdog timerthat is enabled
when poweris turned on to the Head. The microprocessor mustreset

the watchdogtimerwithin a specified time or the microprocessorwill

shut down and the RUN and CPU READYLEDsonthefaceplate will

turn off.

A set of normally open contacts from the Ready Relay are provided

on the terminal strip. The contacts open whenevera problem is

detected in the on-board microprocessor. These contacts should be

used in an E-stop (emergencystop) circuit to remove powerfrom the

outputs in case of emergency. See section 3.5.5 for more information.

At powerup, the on-board microprocessorwill run diagnostics on the

microprocessor, EPROM,RAM, serial I/O, and the I/O interface, as

well as perform system-level diagnostics. As each test is run, a

numberis written out to the seven-segmentdisplay. If there is a fault

during the diagnostics, the microprocessorwill halt, the watchdog will

time out, and the seven-segment display will show the code of the

failed diagnostic.

Remote Drive Interface Head (M/N 57C329)

The RemoteDrive Interface Head has an on-board powersupply that

providesall voltages necessary to power the Remote Drive Interface

Head and to communicate with up to four drives. The power supply

has an input voltage of 120/240 VAC.

The Remote Drive Interface Head contains a microprocessorthat

connects to the four I/O ports via the I/O interfacecircuitry. It
connects to the Remote I/O network through one channelof a serial
I/O device. The second channelofthe serial I/O device provides a
monitor port for the user. A block diagram is shown in Appendix B.

The Remote Drive Interface Head contains a watchdog timerthatis

enabled when poweris turned on to the Head. The microprocessor

must reset the watchdog timer within a specified time or the

microprocessorwill shut down and the RUN and CPU READY LEDs

on the faceplate will turn off.

A set of normally open contacts from the Ready Relay are provided

on the terminal strip. The contacts open whenevera problem is

detected in the on-board microprocessor. These contacts should be

used in an E-stop (emergencystop) circuit to remove powerfrom the

outputs in case of emergency. See section 3.5.5 for more information.

At powerup, the on-board microprocessorwill run diagnostics on the

microprocessor, EPROM,RAM, serial I/O, and the I/O Interface, as

well as perform system-level diagnostics. As each test is run, a

numberis written out to the seven-segmentdisplay. If there is a fault

during the diagnostics, the microprocessorwill halt, the watchdog will

time out, and the seven-segment display will show the code of the

failed diagnostic.



2.3 Drop Numbers

Drop numbersare used to uniquely identify every rack on the

Remote I/O network;therefore, a drop and a rackare the sameentity
on a Remote I/O network. There are a maximum of seven slave drops
on a Remote I/O network, each identified by the rotary switch (Shark)
or thumbwheelswitches (Remote I/O module, Remote Drive Interface
Head, and Remote I/O Heads) on the faceplate. For Remote |/O i

modules drop numbers 0 through7 are valid, with drop 0 always

being reserved for the master Remote I/O module. For all Remote i

Heads, only drop numbers 1 through 7 are valid.

For Shark racks, which can only be slave drops, the drop number

setting should be selected based upon the I/O module complement
in the rack. A rack containing digital modules only should be set to

drop numbers 9 throughF. This allows faster network throughput.

Note that drop numbers 1 through 7 will also work for racks

containing only digital modules; however, the total network

throughputwill be slowerwith this setting. See section 4.5 for

information on network throughput.

A Shark rack containing mixed digital and analog (numeric)orall

analog modules mustbe set to drop numbers 1 through 7. No other

drop numbersare valid. In addition, you mustalso write a

configuration word in the AutoMax application program as described

in section 4.6.1. See figure 2.5 for valid drop numbersettings.
 

  

Multibus Remote Head Shark Drop Shark Drop

Drop Drop (all digital) (mixed digital

Drop # and analog or
all analog)

0 OK(master) xX xX xX

1 OK OK OK* OK
2 OK OK OK* OK
3 OK OK OK* OK
4 OK OK OK* OK
5 OK OK OK* OK
6 OK OK OK* OK
7 OK OK OK* OK

9 N/A N/A OK xX
A N/A N/A OK xX
B N/A N/A OK xX
Cc N/A N/A OK xX
D N/A N/A OK xX
E N/A N/A OK xX
F N/A N/A OK xX

OK = valid setting

OK* = valid setting, but will result in lower throughput
X = not a valid setting

N/A = not applicable, i.e., the setting is unavailable

Note: If you are using settings 9 through F on any drop on the remote I/O
network, see figure 2.6 for more information
 

Figure 2.5 - Remote I/O Network Drop Numbers



Note that drop numbers 1 through 7 and 9 through F are interpreted

as being equivalent. In other words, you can assign a drop number

of 1 or 9 on a network, but not both; you can assign a drop number

of 2 or A, but not both, etc. See figure 2.6 for mutually exclusive drop

numbersettings.
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Figure 2.6 - Mutually Exclusive Drop Numbers

Remote I/O Drop Hardware

This manual provides information on the Remote I/O module, the
Shark Interface module, the Remote I/O Heads, and the Remote

Drive Interface Head.

For additional information regarding Shark I/O modules and racks,

please refer to the Shark XL I/O System instruction manual, J2-3018.

For additional information on AutoMate Digital I/O and Rails, please

refer to instruction manual J-301 2.

For additional information on AutoMate Local I/O Heads,please refer

to instruction manual J-3671.

For additional information about the Rail Interface module and the

VxS GP2000/VTAC V controller, refer to instruction manual D2-3170.

 



3.0 INSTALLATION
This section describes how to plan, construct, and install the Remote

I/O network coaxial cable system. This section also provides
instructions on howto install the Remote I/O module, the Shark

Interface module, the Remote I/O Heads, and the Remote Drive

Interface Head. Instructions are also provided on how to connect

them to the RemoteI/O network.

The following information is limited to Remote I/O network coaxial
cable installations that are in metal conduit inside of a building.

Guidelines forfiber-optic cable installation are provided in

Appendix K. For information regarding other typesof installations,

contact Reliance Electric.

Refer to section 3.5.1 for Remote I/O moduleinstallation procedures.
Refer to section 3.5.2 for Shark Interface moduleinstallation

procedures. Refer to section 3.5.3 for Remote I/O Headinstallation

procedures. Refer to section 3.5.4 for Remote Drive Interface Head

installation procedures.

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE HAZARDS
INVOLVED SHOULD INSTALL, ADJUST, OPERATE, OR SERVICE THIS
EQUIPMENT. READ AND UNDERSTAND THIS MANUAL AND OTHER
APPLICABLE MANUALSIN THEIR ENTIRETY BEFORE PROCEEDING. FAILURE
TO OBSERVETHIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY
OR LOSSOFLIFE.
 

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 RESULT INUNEXPECTED MACHINE
MOTION. POWER TO THE MACHINE SHOULD BE TURNED OFF BEFORE
INSERTING OR REMOVING A MODULE FROM THE NETWORK.FAILURE TO
OBSERVE THESE PRECAUTIONS COULD 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 PROCEDUREIS NOT FOLLOWED.
FAILURE TO OBSERVETHIS PRECAUTION COULD RESULT IN BODILY INJURY.   



 

CAUTION: Powering down a drop mayresult in loss of communication on a coaxial

cable network. Disconnect the drop cable from the passive tap before powering downa

drop. Failure to observe these precautions could result in a networkfailure.
 

 

 
CAUTION: This module contains static-sensitive components. Do not touch the

connectors on the back of the module. Whennotin use, the module should bestored in

an anti-static bag. The plastic cover should not be removed. Failure to observe this

precaution could result in damageto, or destruction of, the equipment.
 

3.1 AutoMax Remote I/O Coaxial Cable
System Components

The Remote I/O coaxial cable system consists of the following
componenis, all of which are purchased separately:

e Communications Passive Tap (M/N 57C380) (one per drop)

e Drop Cable (M/N 57C381) (one per drop)

e BNCTee Adapter (M/N 45C70) (application dependent)

e BNC 75 Ohm Terminating Load (M/N 45C71) (two per network)

e BNC Plug Connector (application dependent)

e BNC Jack-to-Jack Adapter (application dependent)

e@ RG-59/U Coaxial Cable

An example of the Remote I/O cable system is shownin figure 3.1.
Appendix G lists the components recommendedbyReliance Electric.

Appendix lists the network specifications. The following sections

describe each of the components in more detail.
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3.1.1 Drop Cable and Communications Passive Tap

The Drop Cable (M/N 57C381) and the Communications Passive Tap
(M/N 57C380) are used to connect the Remote I/O module and the
Shark Interface module to the network coaxial cabling. The drop

cable is a three-foot long multiconductor cable with a 9-pin D-shell

connector at each end.

The tap provides two BNCjack connectors for connection to the

coaxial cables and terminating loads. See figure 3.2. A 9-pin D-shell

connectoris provided for connection to the drop cable. A schematic

of the tap can be foundin Appendix E.

 

 

.218” DIAMETER 9-PIN D-SHELL
MOUNTING HOLE / CONNECTOR

  

 

4
COMMUNICATIONS CARD
 

RELIANCE
ELECTRIC#a#
 

   
 

  
PASSIVE TAP

BNC-2 NETWORK BNC-1
 

T T
4.56” CENTER MOUNTING HOLE TO

CENTER MOUNTING HOLE
 

3.1.2

Figure 3.2 - Communications Passive Tap

Coaxial Cable

The Remote I/O system uses RG-59/U coaxial cable. Cable
specifications are in Appendix F. Figure 3.3 showstypical coaxial

cable composition.
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Figure 3.3 - Coaxial Cable

 

 



 

 
 

    
 

3.1.3 BNC Plug Connector

Coaxial cable segments are terminated with BNC plug connectors for

attachmentto the taps. See figure 3.4. See Appendix G for the

recommendedpart.

NN

Ser

CONTACT FERRULE

Figure 3.4 - Dual Crimp BNC Plug Connector

3.1.4 BNC Tee Adapter

The BNC Tee Adapter (M/N 45C70) is used to attach the Remote I/O
Head (M/N 570328 and M/N 57C330) and the Remote Drive Interface i

Head (M/N 57C329) to the Remote I/O network. Seefigure 3.5. The
adapter must be attached directly to the BNC jack connector on the

front panel of the Remote I/O Head or Remote Drive Interface Head.

 

 

CD   

 
 

Figure 3.5 - BNC Tee Adapter
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3.1.5 75 Ohm Terminating Load

The Remote I/O system must be terminated with 75 ohm terminating
loads (M/N 45C71) attached to the taps or adapters located at both

endsof the coaxial cable network. This minimizes the signal

reflections which could interfere with other signals being transmitted

on the network. The terminating load consists of a BNC plug

connector and an internal 75 ohm resistor. See figure 3.6.

 

 

 
 

       
 

3.1.6

Figure 3.6 - 75 Ohm Terminating Load

BNC Jack-to-Jack Adapter

The BNC jack-to-jackin-line splicing adapter is recommended for

making cable splices when the length of a cable must be extended

(i.e, when adding a new drop). See figure 3.7. See Appendix G for

the recommended part.
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Figure 3.7 - BNC Jack-to-Jack Adapter

 

 



3.2

3.2.1

Installation Planning

The Remote I/O system is designed to be user-constructed and
installed. This enables the system to betailored to suit specific

needs. Therefore, plan the cable installation carefully before

attempting the actualinstallation.

The following procedure is recommendedin order to design a cable

system that will achieve maximum signal isolation 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 racks, Shark

racks, and Remote Heads using the equipmentfloor plan.

Step 2. Identify the preliminary cable route. Route cables to allow

easy accessin the future. Cable should be readily

accessible when new drops are added, existing drops are

moved to new locations, or maintenanceis performed.

Step 3. Identify the environmental conditions (electrical noise

levels, temperature, humidity, exposure to hazardous

chemicals, etc.) along the route.

Step 4. Determine how to bypass physical and environmental

obstacles (walkways, induction heat sources,furnaces,

caustic chemicals, steam and condensation lines) along

the route.

Step 5. Calculate the total cable length. Note that the cable path

distances must be considered in three dimensions.

Step 6. Document the cable layout. This document should

describe the Remote I/O cable system design and
installation. It should be maintained throughout thelife of

the Remote I/O system. The document should include

charts showing the routesof all cable segments, locations

of cable splices, as well as drop locations and their

addresses.This information should be detailed enough to

trace a signal path betweenany two pointsin the cable

system in the event of a Remote |/O system failure.

Step 7. Calculate the numberof required cable system

components. Refer to Appendix G fora list of components

recommendedby Reliance Electric.

Step 8. Select the tools and instruments necessary to perform the

cable system installation.

Step 9. Select the proper personnel to perform the cable

installation. The RG-59/U cable specified in this manualis
a flexible-type cable which can beinstalled by a trained

plant technician.
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3.3

3.3.1

3.3.2

Cable System Protection and Isolation
Recommendations

Installation of the cable 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 external

devices.

Coaxial Cable Protection

Coaxial cable must be handled properly prior to and during

installation. Improper handling mayresult in cable damage and

require cable replacement. Use the following guidelines when

handling the coaxial cable:

e Keep the cable endstightly sealed (e.g., with cable caps) during

cable storage, transportation, and installation. Keeping the cable

ends sealed will prevent exposure to moisture and otherforeign

matter.

e Do not exceed the minimum bendradius of the cable during

storageorinstallation. Refer to Appendix F for cable

specifications. Bending the coaxial cable more sharply than the

recommended minimum bend radius may decreasethereliability

of the Remote I/O system.

e Prevent the cable from contacting abrasive surfaces such as

concrete.

e Follow the cable pulling recommendations given in section 3.4.2.

Electrical Isolation

Use the following guidelines wheninstalling the coaxial cable to

ensure electrical isolation:

e The exposed metal parts of the Remote I/O cable system
components (BNC connectors, adapters, terminating loads) must

not comein direct contact with electrical conductors (including

electrical enclosures, AutoMax and Shark racks, Remote Head

chassis, tap shells, conduits, etc.). If necessary, these components

should be shielded using insulating jackets, heat shrink tubing, or

electrical tape.

e The Remote I/O coaxial cable must beinstalled in a separate

metal conduit. This conduit must be properly grounded along the

entire length.

e The Remote I/O 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.

e If grouping the Remote I/O coaxial cable with other cables cannot
be avoided, you must follow the recommendations provided in

ANSI/IEEE Standard 518.

e@ Grounding, lightning, and surge protection of the Remote I/O
cable system and attached equipment must comply with the

requirements of the National Electrical Code and applicable local

codes.



3.3.3

3.3.4

3.4

3.4.1

Chemical and ThermalIsolation

The Remote I/O coaxial cable system must be protected from
damage causedbythe following factors:

e Oil, grease, acids, caustics, and other harsh and/or hazardous

chemicals that might damage the cable’s outer jacket, adapters,

connectors, and terminating loads.

e Water, steam, and otherliquids that could corrode connectors,

adapters, and terminating loads.

e Openflame, steam lines, and any equipment with a temperature

higher than the cable operating temperature.

PhysicalIsolation

Use the following guidelines to prevent physical damage to the

coaxial cable:

e Protect the cable from abrasion, vibration, moving parts, and

personnel traffic.

e Avoid intersecting a cable route with the regular routes of cranes,

forklifts, and similar equipment.

e Prevent the cable from contacting abrasive surfaces such as

concrete.

Cable System Construction

Construction of the Remote I/O 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 the first cable segment.

Step 3. Terminate each endof this cable segment with a BNC

plug connector.

Step 4. Test this cable segment.

Step 5. Pull the next cable segment and repeat steps 3 and4.

Continue until all segments have beeninstalled.

Step 6. Assemble the complete cable system. Connect cables to

the appropriate taps and tee adapters. Connect the

terminating loads to the taps or tee adapters at both ends

of the cable system. Connect the drop cables to the taps.

Cable Inspection and Testing

Inspect and test the cable before the installation. This will ensure that

signal attentuation does not exceed the expected values at

frequencies of interest (as specified in Appendix F), and that internal

discontinuity that can cause reflections does 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 beforeinstallation. To test for damage, shorts, or discontinuity,

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

3-9



 

3.4.2 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 may not be found

through a physical inspection. It may require special cable testing

equipmentto locate the damage. Refer to the cable manufacturer’s

guidelines on cable pulling for more information.

3.4.3 Cable Termination

Cable stripping and crimping tools for RG-59/U cable are supplied by
all major connector manufacturers and are available from yourlocal

electrical/electronic products distributors.

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 cable

trays, slide the ferrule from the plug connector onto the

coaxial cable as shownin figure 3.8.

 

FERRULE—

—_So)SS   
 

Figure 3.8 - Ferrule on the RG-59/U Cable

Step 2. Strip the coaxial cable 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 from the BNC plug connector,

assembled on the stripped conductor, in the partially

closed crimping dies as shownin 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. Crimp the center contact by holding the cable in place

and closing the tool handles until the rachet releases.

Step 5. Remove the crimped contact from the dies.

Step 6. Verify that the shield braid wire does not touch the center

contact. Refer to figure 3.11.

 

 

 

 

 = _ CRIMPED CONTACT

By

 

    
\ SUPPORT SLEEVE

OF CONNECTOR  
 

Figure 3.11 - ConnectorInstallation Step 6 for RG-59/U Cable

Step 7. Insert the crimped center contact into the BNC 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. See
figure 3.12.

 

BRAID OVER CONNECTOR
A SUPPORT SLEEVE

|EC[Js
  

   
 

Figure 3.12 - ConnectorInstallation Step 7 for RG-59/U

Step 8. Slide the ferrule forward overthe shield braid wire and

support sleeve until the ferrule butts against the shoulder

on the connector body. Seefigure 3.13.

 

FERRULE SLID FORWARD
OVER BRAID AND SUPPORT
SLEEVE

J  
 

Figure 3.13 - ConnectorInstallation Step 8 for RG-59/U Cable

Step 9. Place theferrule on the anvil of the die assembly so that

the shoulder on the connector body butts against the die.

Seefigure 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 rachet releases.

Step 11. Removethe crimped assembly from the crimping dies.

The connector is now attached to the coaxial cable. See

figure 3.15.

 

 

CRIMPED FERRULE

 

 
 

3.4.4

Figure 3.15 - Connector Attached to RG-59/U Cable

Cable Segment Testing

Once a cable segment has been terminated with a connector on

each end, visually inspect the connector for 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

conductoris inserted deep enoughinto the connector body. Thetip

of the center contact should be approximately even with the end of

the connectordielectric. Be sure the ferrule is crimped tightly against

the body of the connector and that the shield braid wire does not

protrude from theferrule.

Checkthe cable’s mechanical connections by grasping the outer

conductor connector in one hand and the coaxial jacket in the other.

Pull firmly. The connectors should hold. Use a time domain

reflectometerto test for cable damage, shorts, and discontinuities.
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3.4.5 Constructing Long Cable Segments

To construct a cable segment longer than the standard maximum

cable spool length (over 1,000 feet for Belden 9259), use a BNC

jack-to-jack in-line splicing adapter. Use the following procedure to

construct a long cable segment:

Step 1. Terminate both endsof the cable segment.

Step 2. Splice both parts using the jack-to-jack adapter. See figure

3.16. Ensure the splicing connection can be accessed

       
   
 

easily.

CONNECTOR MATED
~~, CABLE

ASSEMBLY

ADAPTER

CONNECTOR

\

 

COMPLETED
INSTALLATION

BOOT   
Figure 3.16 - Cable Splicing

Step 3. Isolate the splicing connection with an insulating jacket, a

boot, heat shrink tubing, or electrical sealant tape as

shownin figure 3.16.

Step 4. Document this connection on the cable system layout.



3.5 Module Installation

The following sections describe how to install the Remote I/O
module, the Shark Interface module, Remote I/O Head, and Remote

Drive Interface Head.

To reduce the possibility of electrical noise interfering with the proper

operation of the control system, exercise care wheninstalling the

wiring from the system to the external devices. For more detailed

recommendations,refer to IEEE 518.

3.5.1 Installing the Remote I/O Module (M/N 57C416)

Use the following procedureto install the Remote I/O 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 rack. All power to the rack as well as

all powerto the wiring leading to the rack should beoff.

For rack mounting and powersupply wiring information,

refer to the AutoMax Power Supply and Racks manual,

J2-3008.

Step 3. Take the 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 4. Insert the module into the desired slot in the rack, making

sure it is well-seated in the rack. The module mayreside in

any slot in the rack. Use a screwdriver to secure the

module into the rack.

Step 5. Set the drop numberof the Remote I/O module using the

two thumbwheel switches on the module faceplate. The

upper switch is the mostsignificant digit and the lower

switchis the least significant digit.

The drop numbersettings are recognized only at power

up. Therefore, make sure each drop on the network has a

unique drop numberbefore poweris applied. If more than

one drop is given the same drop number, transmission

collisions will occur on theline.

Drop number “00”indicates the module is a network’s

master drop. Drop numbers 01 through 07,inclusive,

indicate the moduleis a slave drop. All other switch

settings are invalid.

Step 6. Connect the drop cable (M/N 57C381 if you have a coaxial
cable network, M/N 57C366if you havea fiber-optic
network) to the 9-pin connector on the module faceplate.

Note that the end of the cable which connects to the

faceplate is labeled “COMM.” |

Step 7. Turn on powerto the rack. Aninternal diagnostic routine is

automatically executed by the module. If an erroris
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Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

encountered,an error code will be displayed on the

seven-segment LED.

If the green status light is off and no seven-segmenterror

codeis displayed, a local watchdog failure has occurred.

If diagnostic fault codes 0 through 9 or b are displayed,

the Remote I/O 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 chapter6.

If you are connecting the moduleto a fiber-optic network,

go to step 10. If you are connecting the module to a

coaxial cable network, continue to step 9.

To connect the module to a coaxial cable network,

connectthe drop cable to the Communications Passive

Tap (M/N 57C380). Note that the end of the cable which

connects to the passive tap is labeled “TAR”

Figure 3.1 shows the Remote I/O module connected to the
network. Continue to step 11.

To connect the moduleto a fiber-optic network, refer to

figure K2.2 in Appendix K, and connect the drop cable to

the transceiver. Continue to step 11.

Monitor status registers 15 to 18 of the drop 0 area in each

module using the Status command described in chapter

5. lf the values in these registers increase consistently over

a short period of time, there is a communication problem.

Refer to chapter6 for instructions on troubleshooting a

communication problem.

Verify the installation by connecting the programming

terminal to the system and running the AutoMax

Programming Executive software.

Stop all programs that may be running.

Use the I/O MONITOR function. If the moduleis in the
local (master) rack, enter the Remote I/O module slot
number. Enter 4 (status register) for the register to be

monitored. The value displayed should be 1 in every bit

that represents a drop that is communicating with the

master (1-7).

If the module you want to monitoris in a remote (slave)

rack, enter the slot numberof the master Remote 1/O

module, the Remote I/O drop number(1-7), and the slot
numberof the Remote I/O module in the remote rack.
(also called the remote slot). Enter the data register to be

monitored. The value displayed should reflect the status of

the register. Toggle an input or output and verify that its

status is reflected correctly in the register.



3.5.2 Installing the Shark Interface Module

Use the following procedureto install the Shark Interface 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 Shark rack including any powerto

the wiring leading to the rack. For rack mounting and

powersupply wiring information, refer to the Shark XL I/O

System instruction manual, J2-3018.

Step 3. Take the module outof its shipping container. Be careful

not to touch the connectors on the back of the module.

Step 4. Place the Shark Interface modulein thefirst slot to the

right of the Power Supply module. Be sure the module is

well-seated in the rack.

Step 5. Set the drop numberof the Shark Interface module using
the 16-position rotary switch on the module faceplate.

Valid drop numbersfor racks containing both analog and

digital modules are 1 through 7. Valid drop numbers for

racks containing only digital modules are 9 throughF.

Refer to section 2.3.

Note that the drop numberis read only upon powerup. If

the drop numberis to be changed, power must be cycled

for the new numberto be recognized.

Step 6. Connect the drop cable (M/N 57C381 if you have a coaxial
cable network, M/N 57C366if you havea fiber-optic
network) to the 9-pin connector on the module faceplate.

The end of the cable that connects to the moduleis

labeled “COMM.”

Step 7. Turn on powerto the rack. The Shark Interface module

automatically executes its power-up diagnostics. If no

errors are detected, the green CPU OK LEDwill be on. If

the LEDis off, refer to chapter 6 for troubleshooting

information.

If the power-up diagnostics detect an invalid drop number,

the green COM OK LED will flash. Change the setting of

the 16-position rotary switch and cycle powerto clear the

invalid drop number.

Step 8. If you are connecting the module to a fiber-optic network,

go to step 10. If you are connecting to a coaxial cable

network, continue to step 9.

Step 9. To connect the module to a coaxial cable network,

connectthe drop cable to the Communications Passive

Tap (M/N 57C380). The end of the cable that connects to

the passive tap is labeled “TAP.” Figure 3.1 shows the i

Shark Interface module connected to the Remote I/O
network. Continue to step 11.
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Step 10. To connect the moduleto a fiber-optic network, refer to

figure K2.2 in Appendix K and connectthe drop cable to

the transceiver. Continue to step 11.

Step 11. Check the status of the master Remote I/O module’s

green OK LED. The LED should beon. If the LEDis off,

refer to chapter6 for help in troubleshooting a

communication problem. The seven-segment display

should be blank.

Step 12. Verify the installation by connecting the programming

terminal to the system and running the AutoMax

Programming Executive software.

Stop all programsthat are running.

Use the I/O Monitor function. Enter the slot numberof the
master Remote I/O module. Enter 4 (status register) for the
register to be monitored. The value displayed should

contain a “1” for each drop (1 to 7) that is currently

communicating with the master.

Installing the Remote I/O Head (M/N 57C328 and
M/N 57C330)

Use the following procedureto install the Remote I/O Head:

Step 1. Refer to the mounting dimensionsin figure 3.17. The

Remote I/O Head is designed to be mountedvertically
(either in an enclosure or on a mounting surface to ensure

properair flow for cooling). Additional units, Local Heads,

or rails may be mounted as close as the mounting feetwill

allow.

Whendesigning your layout, keep in mind that the Local

\/O Interface cable (M/N 45C8)is 10 feet long and the I/O
Rail cable (M/N 45C5)is 4 feet long. You must ensure that
the cables can reach from the Remote I/O Head to each
Local Headorrail.
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Figure 3.17 - Mounting Dimensions
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Step 2. Mount the Remote I/O Head on the panel and attachit
securely with #10 (M5) bolts or studs. Examples of

attaching the Remote I/O Head to the mounting surface
are shownin figure 3.18.
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Step 3.
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Figure 3.18 - Mounting Examples

Using figure 3.19, locate the two No. 10 studs provided on

the Remote I/O Head for grounding purposes. The
Remote I/O Head must be properly grounded to minimize
personnel hazard and to ensure proper operation. The

ground path, when using a 1KVA transformer, should have

less than 10 milliohms resistance. The grounding wire

must be a minimum size of 14 AWG.The insulation should

be green for U.S.A. applications.

 



 

 

GROUNDING STUD

 

REMOTE HEAD

  

 

 

GROUNDING STUD  
 

Figure 3.19 - Grounding Stud Location

Step 4. Connect a green wire from earth groundto either stud on

the Remote I/O Head housing. For propertermination, a
lug should be used. A star washer(toothed lock washer)

should be used underthe lug to ensure effective

grounding to the Remote I/O Head.

If the Remote I/O Head is to be mounted on a properly
grounded sub-panel, removeall paint, coating, and

corrosion where the Remote I/O Head is to be mounted.
(Paint on the mounting surface will prevent good electrical

contact.) Use a star washer between the sub-panel and

the Remote I/O Head for a good electrical connection.

As |/O Rails are installed, grounding should be run from

eachrail to this common ground (seefigure 3.20).
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Figure 3.20 - Grounding the Remote Head

 

THE OPEN FACEPLATE TERMINALS CAN POSE A SHOCK HAZARD IF
TOUCHEDWHEN POWERIS APPLIED. THE GUARD COVERING THE TERMINAL
STRIP MUST BE REINSTALLED AFTER TERMINATIONS ARE MADE.FAILURE
TO OBSERVETHIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY
OR LOSS OFLIFE.
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Step 5.
connectinput power to the Remote I/O Head:
Referto figure 3.21 and use the following procedure to

 

M/N 570328, M/N 57C329, and M/N 57C330
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Figure 3.21 - 120 VAC or 240 VAC Input Power Connections

a.) Using a screwdriver, remove one of the screws from

the plastic guard covering the terminal strip and slide

the guard to theleft to expose the terminals.

b.) Turn off and lock out or tag all sources of incoming

power. Makecertain that no voltage is present on the

wires that will be used to provide 120 VAC or 240 VAC

input power.

c.) Using 14 AWG wire, connect the input powerwires to

terminals L1 and L2.

d.) Connect the jumperwire to the corresponding

terminal, either 120 or 240 volts.

e.) Slide the guard back to cover the terminal strip and

replace the screw.

Step 6. Set the drop number(1-7) of the Remote I/O Head using
the thumbwheel switch on the faceplate.

The drop numbersetting is recognized only at power up.

Therefore, make sure each drop on the network has a

unique drop numberbefore poweris applied. If more than

one drop is given the same drop number, transmission

collisions will occur on theline.
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The Remote I/O Head can be used only as a slave drop
(drop numbers 1-7, inclusive). Switch settings 0, 8 and 9

are invalid. If the thumbwheel switch is set to an invalid

drop number, error code ‘A’ will be displayed on the

seven-segment LED on the Remote I/O Head’s faceplate
after powerup.To clear the invalid drop numberfault

code,refer to chapter6.

Step 7. If you are connecting the moduleto fiber-optic network, go

to step 9. If you are connecting the module to a coaxial

cable network, continue to step 8.

Step 8. To connect the module to the coaxial cable network,

connect the BNC Tee Adapter from the Remote |/O
network to the BNC connector on the Remote I/O Head

faceplate. Continue to step 10.

Step 9. To connect the moduleto a fiber-optic network, a

twisted-pair-to-coax balun (AMP 555053-1 is
recommended)is used to convert the cable between the

module and the transceiver as shownin figure 3.22. The

balun is connected to the module via the BNC Tee

Adapter. Note that a 75 ohm terminating load (M/N 45C71)
is required. Refer to figure K2.2 in Apendix K and connect

the twisted pair wire to the transceiver. Continue to
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Figure 3.22 - Connecting the Remote I/O Head to the Fiber-Optic Network

Step 10. Connectthe rail ports using a Rail I/O Interconnect Cable
(M/N 45C5), which is provided with the analog and digital

rails. If you are using the Ready Relay, see section 3.5.5

for connection information.

Step 11. Turn on power to the Remote I/O Head.

Step 12. Verify the installation by connecting the programming

terminal to the system and running the AutoMax

Programming software.

Stop all application programs that may be running.

Use the I/O MONITORfunction. Enter the slot numberof
the master Remote I/O module, the remote I/O drop

number(1-7), and the port number(0-3) of the Local Head

or rail. Enter the data register (0-3 for a Local Head,0 fora

rail) to be monitored. The value displayed should reflect

the status of the register. Toggle an input or output and

verify that its status is reflected correctly in the register.
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3.5.4 Installing the Remote Drive Interface Head
(M/N 57C329)

Use the following procedureto install the Remote Drive Interface

Head:

Step 1. Refer to the mounting dimensionsin figure 3.17. The

Remote Drive Interface Head is designed to be mounted

vertically (either in an enclosure or on a mounting surface

to ensure properair flow for cooling). Additional Remote

Drive Interface Heads may be mounted as close as the

mounting feet will allow. When designing your layout,

keep in mind that the LocalI/O Interface cable (M/N 45C8)

is 10 feet long. You must ensure that the cables can reach

from the Remote Drive Interface Head to each drive.

Step 2. Mount the Remote Drive Interface Head on the panel and

attach it securely with #10 (M5) bolts or studs. Examples

of attaching the Remote Drive Interface Head to the

mounting surface are shownin figure 3.18.

Step 3. Using figure 3.19, locate the two No. 10 studs provided on

the Remote Drive Interface Head for grounding purposes.

The Remote Drive Interface Head must be properly

grounded to minimize personnel hazard and to ensure

proper operation. The ground path, when using a 1KVA

transformer, should have less than 10 milliohms

resistance. The grounding wire must be a minimum size of

14 AWG.Theinsulation should be greenfor U.S.A.

applications.

Step 4. Connect a green wire from earth groundto either stud on

the Remote Drive Interface Head housing. For proper

termination, a lug should be used. A star washer (toothed

lock washer) should be used underthe lug to ensure

effective grounding to the Remote Drive Interface Head.

If the Remote Drive Interface Head is to be mounted ona

properly grounded sub-panel, removeall paint, coating,

and corrosion where the Remote Drive Interface Headis to

be mounted. (Paint on the mounting surface will prevent

good electrical contact.) Use a star washer between the

sub-panel and the Remote Drive Interface Head for a

goodelectrical connection.

THE OPEN FACEPLATE TERMINALS CAN POSE A SHOCK HAZARD IF
TOUCHEDWHEN POWERIS APPLIED. THE GUARD COVERING THE TERMINAL
STRIP MUST BE REINSTALLED AFTER TERMINATIONS ARE MADE. FAILURE
TO OBSERVETHIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY
OR LOSSOFLIFE.    

Step 5. Referto figure 3.21 and usethe following procedure to

connect input power to the Remote Drive Interface Head:

a.) Using a screwdriver, remove one of the screws from

the plastic guard covering the terminal strip and slide

the guard to theleft to expose the terminals.

b.) Turn off and lock out or tag all sources of incoming

power. Makecertain that no voltage is present on the
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wires that will be used to provide 120 VAC or 240 VAC

input power.

c.) Using 14 AWG wire, connect the input powerwires to

terminals L1 and L2.

d.) Connect the jumperwire to the corresponding

terminal, either 120 or 240 volts.

e.) Slide the guard back to cover the terminalstrip and

replace the screw.

Step 6. Set the drop number(1-7) of the Remote Drive Interface
Head using the thumbwheel switch on the faceplate.

The drop numbersetting is recognized only at power up

or after 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, transmission collisions will occur on theline.

The Remote Drive Interface Head can be used only as a

slave drop (drop numbers 1-7, inclusive). Switch settings

0, 8 and 9 are invalid. If the thumbwheel switch is set to an

invalid drop number, error code “A’will be displayed on

the seven-segment LED on the Remote Drive Interface

Head’s faceplate after powerup. To clearthe invalid drop

numberfault code,refer to chapter6.

Step 7. To connect the moduleto a fiber-optic network, go to step

9. If you are connecting the module to a coaxial cable

network, continueto step 8.

Step 8. Connect the BNC Tee Adapterfrom the Remote I/O
network to the BNC connector on the Remote Drive

Interface Head faceplate. Continue to step 10.

Step 9. To connect the moduleto a fiber-optic network, a

twisted-pair-to-coax balun (AMP 555053-1 is
recommended)is used to convert the cable between the

module and the transceiver as shownin figure 3.23. The

balun is connected to the module via the BNC Tee

Adapter. Note that a 75 ohm terminating load (M/N 45C71)
is required. Refer to figure K2.2 in Appendix K and

connectthe twisted pair wire to the transceiver. Continue

 

 

           

  

to step 10.

1 }|— HUB CONTAINING
6 RACK-MOUNTED TRANSCEIVERS

FIBER-OPTIC—|
CABLE —— STAND-ALONE

TRANSCEIVER
TWISTED—,
PAIR WIRE — BALUN

TEE ADAPTER
COAXIAL <

CABLE » TERMINATING LOAD
—

REMOTEDRIVE INTERFACE HEAD   
Figure 3.23 - Connecting the Remote Drive Interface Head to the

Fiber-Optic Network
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Step 10. Connectthe rail ports using a Rail I/O Interconnect Cable
(M/N 45C5), which is provided with the Rail Interface
module (1SC4000). If you are using the Ready Relay, see

section 3.5.5 for connection information.

Step 11. Turn on powerto the Remote Drive Interface Head.

Step 12. Verify the installation by connecting the programming

terminal to the system and running the AutoMax

Programming Executive software.

Stop all application programs that may be running.

Use the I/O MONITORfunction. Enter the slot numberof
the master Remote I/O module, the Remote I/O drop

number(1-7), the port number(0-3) of the drive, and the

drive control register number(0 for the GP-2000). The
value displayed should reflect the status of thedrive.

3.5.5 Remote I/O Network Emergency-Stop
Considerations
 

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 PROCEDUREIS NOT FOLLOWED.
FAILURE TO OBSERVETHIS PRECAUTION COULD RESULT IN BODILY INJURY.   

The Remote I/O network is designed so that network cable loss or a
slave Remote |/O or Shark Interface module failure results in outputs
on the affected racks being turned off. In the case of a master

Remote I/O modulefailure, all outputs on all Remote I/O network
dropswill be turned off.

A hard-wired E-Stop (Emergency Stop) circuit must be used either on

the incoming A-C powerlines to the master rack or on the master

rack and eachindividual slave rack which may need to be shut down

independently of the entire network.

A set of normally open contacts from the Ready Relay are provided

on the terminal strip of both the Remote I/O Head and the Remote
Drive Interface Head. The contacts open whenever a problem is

detected in the on-board microprocessor. Figure 3.24 shows the

composition of the relay. These contacts should be used in an E-stop

(emergency stop) circuit to remove powerfrom the outputs in case of

emergency. Figure 3.25 showsa typicalfield wiring circuit using the

contacts in an E-stop sequence. Connections to the Ready terminals

should be made using 14 AWG wire.
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Figure 3.25 - Typical E-Stop Circuit Using Ready Contacts

3.6 Module Replacement

The following sections provide instructions on how to replace a

Remote I/O module, a SharkInterface module, a Remote I/O Head,

and a Remote Drive Interface Head.

3.6.1 Replacing the Remote I/O Module (M/N 57C416)

Use the following procedure to replace the Remote I/O 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.
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Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Turn off powerto the rack.

Disconnect the drop cable from the module faceplate.

Use a screwdriver to loosen the screwsthat hold the

modulein the rack. Take the module out of the slot in the

rack,

Take the replacement module out ofits shipping container.

Takeit out of the anti-static bag, being careful not to touch

the connectors on the back of the module.

Insert the replacement module into the rack, making sure

it is well-seated in the rack.

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 significantdigit.

Attach the drop cable to the module faceplate.

Turn on powerto the rack.

Monitor status registers 15-18 in the drop 0 area in each

module using the Status command described in chapter

5. If the valuesin these registers increase consistently over

a short period of time, there is a communication problem.

Refer to chapter6 for instructions on troubleshooting a

communication problem.

3.6.2 Replacing the Shark Interface Module
(M/N 57C554)

Use the following procedure to replace a module:

 

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 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Turn off powerto the rack and all external devices.

Turn off powerto the Shark rack including any powerto

the wiring leading to the rack.

Disconnect the drop cable from the Shark Interface

module’s faceplate.

Remove the module from the rack.

Take the replacement module out ofits shipping container.

Be careful not to touch the connectors on the back of the

module.

Insert the replacement module into the rack. Be sure the

moduleis well-seated in the rack.

Set the drop numberof the module using the 16-position

rotary switch on the module faceplate.

Connect the drop cable to the 9-pin connector on the

module faceplate.
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Step 9. Turn on powerto the rack. The module automatically

executesits power-up diagnostics. If no errors are

detected, the green CPU OK LEDwill turn on. If the LEDis

off, refer to chapter6 for troubleshooting information.

Step 10. Check the status of the master Remote I/O module’s

green NETWORKACTIVE LED. The LED should beon. If

the LEDis off, refer to chapter6 for help in troubleshooting

a communication problem.

3.6.3 Replacing the Remote I/O Head (M/N 57C328 and
M/N 57C330)

Use the following procedure to replace the Remote I/O Head:

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

Step 2. Disconnect the BNC Tee Adapter that connects the

Remote I/O Head to the Remote I/O network.

 

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 3. Turn off power to the Remote I/O Headincluding any
powerto the wiring leading to the Remote I/O Head.

Step 4. Disconnectthe I/O cables from the I/O port connectors.

Step 5. Using a screwdriver, remove oneof the screwsfrom the

plastic guard covering the terminalstrip and slide the

guard to theleft to expose the terminals.

Step 6. Disconnect the input powerwires.

Step 7. Disconnect the green grounding wire.

Step 8. Remove the #10 bolts and remove the Remote I/O Head

from the mounting surface.

Step 9. Attach the replacement Remote I/O Head to the mounting
surface using #10 (M5) bolts or studs.

Step 10. Connect the green grounding wire.

Step 11. Using a screwdriver, remove one of the screwsfrom the

plastic guard covering the terminalstrip and slide the

guard to theleft to expose the terminals.

Step 12. Connect the input powerwires. (Refer to section 3.5.3 and

figure 3.21 for input power connection.)

Step 13. Slide the guard back to coverthe terminal strip and

replace the screw.

Step 14. Set the drop number(1-7) of the Remote I/O Head using
the thumbwheel switch on the faceplate.

Step 15. Re-connectthe I/O cables to the I/O port connectors.

Step 16. Turn on power to the Remote I/O Head.

Step 17. Re-connect the BNC Tee Adapterfrom the Remote I/O
network to the BNC connector on the Remote I/O Head
faceplate.
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3.6.4 Replacing the Remote Drive Interface Head
(M/N 57C329)

Use the following procedure to replace the Remote Drive Interface

Head:

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

Step 2. Disconnect the BNC Tee Adapter that connects the

Remote Drive Interface Head to the Remote I/O network.

 

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 3. Turn off powerto the Remote Drive Interface Head

including any powerto the wiring leading to the Remote

Drive Interface Head.

Step 4. Disconnectthe I/O cables from the I/O port connectors.

Step 5. Using a screwdriver, remove oneof the screws from the

plastic guard covering the terminalstrip and slide the

guard to theleft to expose the terminals.

Step 6. Disconnect the input powerwires.

Step 7. Disconnect the green grounding wire.

Step 8. Remove the #10 bolts and remove the Remote Drive

Interface Head from the mounting surface.

Step 9. Attach the replacement Remote Drive Interface Head to

the mounting surface using #10 (M5) bolts or studs.

Step 10. Connect the green grounding wire.

Step 11. Using a screwdriver, remove one of the screws from the

plastic guard covering the terminalstrip and slide the

guard to theleft to expose the terminals.

Step 12. Connect the input powerwires. (Refer to section 3.5.3 and

figure 3.21 for input power connection.)

Step 13. Slide the guard back to coverthe terminalstrip and

replace the screw.

Step 14. Set the drop number(1-7) of the Remote Drive Interface

Head using the thumbwheel switch on the faceplate.

Step 15. Re-connectthe I/O cablesto the I/O port connectors.

Step 16. Turn on powerto the Remote Drive Interface Head.

Step 17. Re-connect the BNC Tee Adapter from the Remote |/O
network to the BNC connector on the Remote Drive

Interface Head faceplate.

3-31



3.7

3-32

Adding a Slave Dropto the
Remote I/O Network

Use the following procedure to add a Multibus rack, a Shark rack, a

Remote I/O Head, or a Remote Drive Interface Head as a slave drop
on the coaxial cable network:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Identify the route for the new cable segment(s). Refer to

the recommendations provided in section 3.3. If the new

drop is to be added at the end of the network, only one

new cable segmentwill be necessary. Otherwise, two new

cable segments may be needed.

Calculate the new cable segment length. Ensure the new

total cable length does not exceed the maximum cable

length of 3,000 feet as defined in the network cable

specifications in Appendix F. If it exceeds 3,000feet,

consult with Reliance Electric before going on to the next

step.

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

following the instructions provided in sections 3.4.

Stop all application tasks.

Referto figure 3.26 and use the following proceduresif a

new rack drop is to be added to one of the ends of the

network. Go to step if a rack dropis to be added along

the cable route.

a.) Disconnect the terminating load from the tap of the

existing drop and replaceit with one end of the new

cable segment.

b.) If you are adding a slave rack drop, connect the

terminating load to a new tap. If you are adding a

Head drop, connectthe terminating load to a new BNC

Tee Adapter. Connect the other end of the new cable

segmentto this tap (or BNC connector).

c.) Using a drop cable, attach the Remote I/O module or
the Shark Interface module to the new tap. For Head

drops, connect the BNC Tee Adapterdirectly to the

Remote I/O Head or RemoteDrive Interface Head.

d.) Go to step 7.
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Figure 3.26 - Adding a New Rack Dropto the End of the Remote I/O

Network (Coax)

Step 6. ‘Ifa new dropis to be added along the cable route, use the

following procedure:

a.) Cut the remote I/O cable at the point where the new
dropis to be added.

b.) Terminate the cable ends with BNC connectors and, if

necessary, splice them with the new cable segments.

Test the spliced cable segments following the

instructions provided in section 3.4.

c.) For rack drops, connect the other ends of the new

cable segments with a tap attached to the new drop as

shownin figure 3.27. For Head drops, connect the

ends of the new cable segments to a BNC Tee

Adapter. Connect the Tee Adapterdirectly to the

Remote I/O Head or Remote Drive Interface Head.

Step 7. Make sure the drop numberof the newly-added Remote

I/O module, Shark Interface module, Remote I/O Head, or

Remote Drive Interface Head is properly selected before

you cycle power and resume RemoteI/O network
operation.

Monitor drop 0 for the status of all remote dropsto verify that no

drops have been adversely affected by the installation.
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Figure 3.27 - Adding an Intermediate Rack Drop to the Remote I/O

Network (Coax)

3.8 Disconnecting a Slave Drop from the
Remote I/O Network

 

CAUTION: Powering down a drop mayresult in a loss of communication on a coaxial

cable network. Disconnect the drop cable from the passive tap before powering downa

drop. Failure to observe these precautions could result in a networkfailure.

 
 

To temporarily disconnect a slave drop from the coaxial cable

Remote I/O network, disconnect the drop cable from the tap before
powering downthe drop.

Use the following procedure to permanently disconnect a Multibus

rack, a Shark rack,or either Remote Head from the network:

Step 1. Stop all application tasks.

Step 2. To disconnect a drop from the end of a network, refer to

figure 3.28 and use the procedure below:

a.) Disconnect the drop by detaching the cable segment

between this and the neighboring dropat the

neighboring drop tap.

b.) Terminate this tap with a 75 ohm terminating load.
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Figure 3.28 - Disconnecting an End Rack Drop from the Remote I/O

Network (Coax)

 

  

                   

 

  

      

 

Step 3. To disconnect a drop along the cable route,refer to

figure 3.29 and usethe following procedure:

a.) Disconnect both Remote I/O network cable segments
from the tap or BNC Tee Adapter.

b.) Splice the cable segments using a jack-to-jackin-line

splicing adapter.

Step 4. Resume Remote |/O network operation

DISCONNECTED DROP
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Figure 3.29 - Disconnecting an Intermediate Rack Drop from the

Remote I/O Network (Coax)
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3.9

3.9.1

3.9.2

3.9.3
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Remote I/O Network Coaxial Cable

Maintenance

Over time, Remote I/O network operating efficiency may suffer from
gradual degradation of the network cabling components or changes

in the environmental conditions along the cable paths. In order to

prevent this from occurring, some preventive maintenance should be

performed on the network. See sections 3.9.1 through 3.9.3 for more

information.

Remote I/O Cable Documentation Maintenance

It is important to keep the network cable documentation up-to-date

with all of the changes that are made to the network.

Remote I/O Cable Design Maintenance

Whenold equipment is removed or new equipmentis installed, new

sourcesof heat, electrical noise, or hazardous chemicals may appear

in the Remote I/O network’s environment. Evaluate the effect these
changeswill have on the performanceof the network. If necessary,

take corrective actions such asre-routing certain cable segments or

installing additional cable shielding.

Remote I/O Cable Inspection

Inspect the Remote |/O cabling periodically for damage, shorts, or
discontinuity. To perform these tests, use the appropriate time

domain reflectometer (TDR). Time domain reflectometers can also be

used to perform cable testing during installation or when trying to

locate a cable fault during troubleshooting. Be sure to documentall

tests properly.



4.00 PROGRAMMING

4.1

4.2

This section describes how the data is organized in the Remote |/O
module, Remote I/O Head, Remote Drive Interface Head, and Shark

Interface module, and provides examples of how the moduleis

accessed by the application software. For more detailed information

on programming, refer to the AutoMax Programming Reference

Binder.

Master Remote I/O Module DualPort

Memory

The dual-port memoryin the master module contains an image of the

status of all the inputs and outputs on the digital and analog I/O
modulesin the slave drops. Application tasks running on AutoMax

Processorsin the master rack reference the I/O on the networkin the
dual port. The master Remote I/O module managesthe data in the
image area and communicatesthis data to the slave drops on the

Remote I/O network.

Register Organization

The dual port memoryof the master moduleis divided into 8 image

areas, one for each drop and the master. Refer to Appendix | for

more detailed information on memory mapping. Drop 0 registers are

used for status and control in the master.

In the masterall drop 0 registers are READ ONLY. Referto figure 4.1

for drop 0 (Status) register assignments.

The master drop maintains statusfor all slave drops on the network.

The drop status bits (register 4) are TRUE or ON when the

corresponding dropis active. A FALSE or OFFstate indicates that the

dropis either not present or has failed to communicate.

You can view this status information for the master Remote I/O
module using the I/O Monitor or “S” (Status) command (see section
5) from the serial port. You can view status information for slave

Remote I/O modules or Heads using the “S” (Status) command. You
cannotview status information for Shark drops.
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Register Description

0-3 Not used

4 Status of drop 1-7 in bits 1-7

5-11 Not used

12 Drop number

13 Program mode (keyswitch position 1 = memory

protect, 2 = setup, 3 = program)

14 Messagesreceived

15 Receive timeouts

16 CRC/parity errors

17 Overrun errors

18 Abort errors

19 Messagestransmitted

20-511 Not used
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Figure 4.1 - Drop 0 Status Register Assignments

Data Access

Multibus, Shark, and Remote Head input registers are Read Only.

Multibus, Shark, and Remote Head output registers are Read/Write.

Registers in dual port memory will acknowledge Multibus accesses

just like the module doesin the slave drop. A register on a particular

module in a slave drop that is Read Only will be Read Only in the

master drop dual port memory. A buserrorwill occur if a register in

the master dual port memoryis referenced and that register does not

exist in the slave Multibus, Shark, or Remote Head drop.

Registers 0 through 7 on a Shark I/O module are always reserved for

input data. Registers 8 through 15 are always reserved for output

data. Registers 16 through 32 are not accessible. Note that in the

case of a digital module in a mixed (both digital and analog modules)

Shark rack, a buserror will NOT be reported if an invalid registeris

referenced. An invalid register may be a register that is not valid for

the particular modulein the slot, or that is not valid for Shark modules

at all, i.e., 16 through 32. See Appendix | for a listing of the individual

Shark module memory maps.

Registers 0-3 on an M/N 57C328 Remote I/O Head are always
reserved for input data, and registers 4-7 are always reserved for

output data. These registers are divided into four input/output pairs.

Eachpairis reserved for a Rail; therefore, you can mix input and

output modulesin a Rail. Registers 8-31 on an M/N 57C328 Remote

\/O Head are not accessible. Refer to Appendix | for more
information.

Registers 0 and 1 on a Remote Drive Interface Head are always

AutoMax outputs (information to the drive) and registers 2 and 3 are

always AutoMax inputs (information from the drive). See appendix|

for amemory map of the Remote Drive Interface Head.

Non-Reliance Multibus I/O modules (modules not manufactured by
Reliance Electric) that are Write Only will be Read/Write in the master

drop dual port memory. Non-Reliance modules used in slave drops

are subject to the following limitations:

e The module base address must begin on a 64K boundary.

 



4.4

4.5

e The module must be memory-mapped, not I/O mapped.

e The module must support 16-bit data transfers.

e Interrupts will be ignored.

e@ Input and output registers must be located at separate addresses.

Modules that do not have separate addresses will be considered

output modules.

Data Transmission

At powerup, the masterwill poll all of the slave drops to determine

which drops are connected to the network and the total numberof

Multibus modules in each drop. You can assign Multibus slave drop

numbers (1 through 7) or (9 through F for Shark digital racks)

arbitrarily, but each drop must have a unique number. The physical

orderof drop connections has no effect on the system.

Through the Multibus backplane, the slave Remote I/O module
collects and stores input and output data associated with up to 15

general purpose I/O modulesin its remote rack. The Shark Interface

module collects I/O data from up to 10 modulesin its remote rack(s).
The Remote I/O Head collects I/O data from up to 128 2-bit modules
in its attached rails. The Remote Drive Interface Head collects |/O

data from upto four drives. This data is sent to the master Remote

I/O module whenit polls the slave drop.

The master module collects and stores the data in its dual port

memory, which is accessible to the Processor modulein the master

rack. After polling all active slave drops, the master then polls one

inactive drop to determine whetheror not another drop has been

added to the network.If a responseis received, the new drop will be

addedto thelist of active drops. The cycle then repeats.

All messages are checked for correctness by the receiving drop.

Messagesreceivedin error are re-transmitted up to three times.

Drops unable to correctly transmit and receive data will go off-line.

Status information about the slave drops is maintained in the master

and can be accessedby applications tasks or the Monitor function in

the AutoMax Programming Executive software.

Data Update Rate

The time required for the master Remote I/O module to updateall of
the registers in one slave drop is dependent on the numberof

registers being transferred to/from each slave on the Remote I/O
network, i.e., the total numberof I/O in the rack.

The update time for each I/O register on the Remote I/O networkis
equalto the time needed to service each slave drop plus the amount

of time required by system overhead.

The time required to service each slave drop (DROP_TIME) can be

calculated as follows:

For a Multibus rack slave drop,

DROP_TIME = [1.5 + (N x 0.018)] milliseconds

where: N= Total numberof registers being transferred to/from
the slave drop
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4.6

For an M/N 57C330 Remote I/O Head slave drop,

DROP_TIME= [1.9 + (Xx 0.08) + (Y x 0.036)] milliseconds
where: X= Total numberof output registers being transferred

to the slave drop

Y= Total numberof input registers being transferred

from the slave drop

For an M/N 57C328 RemoteI/O Head drop,

DROP_TIME=[1.7 + R x 0.036] milliseconds

where: R = numberof connectedrails

For a RemoteDrive Interface Head slave drop,

DROP_TIME = 2.1 milliseconds

For a Shark slave drop(all digital I/O) with a drop numberof 9

to F,

DROP_TIME = 1.8 milliseconds

For a Shark slave drop (analog and digital I/O) with a drop
numberof 1 to 7,

DROP_TIME = 4.0 milliseconds

The update period of each I\O register on the Remote I/O networkis

equal to the sum of the drop time for each drop on the network plus

2.7 millisecondsto poll any inactive drops.

For example, a Remote I/O networkwith four drops hasthe following
update rate:

Drop 1, Multibus Rack: 5 inputs, 8 outputs

Drop 2, Multibus Rack: 5 inputs, 6 outputs

Drop 3, Remote |/O Head: 6 inputs, 5 outputs
Drop 4, Digital Shark Rack

Drop 1 Time = [1.5 + (13 x .018)] = 1.734 msec

Drop 2 Time = [1.5 + (11 x .018)] = 1.698 msec

Drop 3 Time = [1.7 + (6 x .013) + (6x .028)] = 1.933 msec
Drop 4 Time = = 1.900 msec

Timeto poll inactive drops = 2.700 msec

Update period for each Remote I/O register 9.965 msec

Eachregister on the Remote I/O networkin this example will be
updated by the master Remote I/O module every 9.965 milliseconds.

Configuration

Before running any application tasks, the system must be configured

using the AutoMax Programming Executive software. The major

function of configuration is to assign meaningful symbolic names to

physical points in the system. This feature allows you to construct

application tasks using variable namesinstead of actual physical

locations.

The products mentioned in this manual are supported by the current

version of the AutoMax Programming Executive software. To

configure any of the modules using an older version of the
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Programming Executive software, use a Generic I/O card in the Rack

Configurator. If a feature of the module is not supported in your

version of the Programming Executive software or you need more

information, contact Reliance Electric.

Shark Configuration

In addition to configuring the Shark Interface module in the rack

configuration, the programmermustalso write a special configuration

word to slot 0, register 0 in an application task if the Shark rack does

not contain all digital modules and the rotary drop number switch has

been set to anumberbetween 1 and 7. This configuration word

specifies the type of module that is found in each slot of the Shark

drop as shownin figure 4.2. Set bit 15 of the configuration word

equal to one oncebits 1 through 10 have been properly set.

 

 

Bit1 = 0: Remote slot 1 contains an analog module

1: Remote slot 1 contains a digital module

Bit2 = 0: Remote slot 2 contains an analog module

1: Remote slot 2 contains a digital module

Bit9 = 0: Remote slot 9 contains an analog module

1: Remote slot 9 contains a digital module

Bit10 = 0: Remote slot 10 contains an analog module

1: Remote slot 10 contains a digital module

Bit15 = 1: Configuration word is complete   
4.6.2

Figure 4.2 - Shark I/O Module Configuration Word

A Shark rack can be configured onceafter it is powered uporafterit

is reconnected to the network.If you want to change the

configuration, you must either issue a Stop-All command from the

AutoMax/DCS 5000 Processoror disconnectthe drop cable, change

the configuration word, and then re-connect the drop cable.

Rail 1/O Configuration (M/N 57C328)

The Remote I/O network transmits rail data from the master drop to
the slave drop and from the slave drop to the master drop depending

on whetherthe rail contains output or input modules, respectively.

You can mix input and output modulesin a rail. Each rail maps to one

input register and one output register in the Remote I/O master.

Whena slave dropisinitially polled by the Remote I/O master, it will
transmit the rail configuration to the master. The masterwill use this

information to control accessto that drop’s registers in the master’s

dual port memory via the Multibus.It will allow Read/Write access for

registers defined as OUTPUT and Read Only accessto registers

defined as INPUT. All other registers (those without rails connected)

will have no access allowed.

Whenever you changetherail configuration (i.e., you add or remove

rails), the drop will disconnect from the network, re-run the power-up
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diagnostics, and then communicate the newrail configuration to the

Remote |/O master.

 

WARNING
 

 

REMOVING ORINSERTING AMODULEOR I/O INTERCONNECTCABLEWITH
POWER APPLIED MAY RESULT IN UNEXPECTED MACHINE MOTION OR
LOSS OF PROCESS CONTROL. STOP THE MACHINE OR PROCESSIN AN
ORDERLY FASHION AND DISCONNECT THE POWER TO THE SYSTEM
BEFORE YOU REMOVE OR INSERT A MODULE OR I/O INTERCONNECT
CABLE. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULTIN
BODILY INJURY.
 

4.6.3 Rail 1/O Configuration (M/N 57C330)

The Remote I/O network transmits rail data from the master drop to
the slave drop or from the slave drop to the master drop depending

on whetherthe rail contains output or input modules, respectively.

Therefore, input and output modules cannot be mixed within a rail.

Eachrail can contain up to eight input or output modules.

The rail configuration is determined approximately every 20 milliseconds

while the Remote I/O networkis active. The Remote I/O Head can
determineif there is a rail connected at any port but cannotdirectly

determine whetherthe rail contains input or output modules. The system

determines whethera particularrail contains input modules or output

modules based on the data going to or from therail.

Whena railis first determined to exist at a particular port, that rail is

marked as “undefined.” If an “undefined”rail passes back data that

has non-zero values, it is then defined as an input register whose

data will be transmitted to, but not from, the master drop. Conversely,

if non-zero data is written to an “undefined”rail, it is then defined as

an output register to which data will be transmitted from, but notto,

the master drop. Once a particular register is defined as input or

output, it will remain defined as such regardless of future data values

until one of the following occurs:

 

WARNING
 

 

REMOVING OR INSERTING A MODULEOR I/O INTERCONNECT CABLE WITH
POWER APPLIED MAY RESULT IN UNEXPECTED MACHINE MOTION OR LOSS
OF PROCESS CONTROL. STOP THE MACHINE OR PROCESSIN AN ORDERLY
FASHION AND DISCONNECT THE POWER TO THE SYSTEM BEFORE YOU
REMOVEOR INSERT A MODULEOR I/O INTERCONNECTCABLE. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.
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a.) poweris cycled to the remote drop;

b.) the line goes from an ACTIVEstate to INACTIVE;

c.) the rail is removed (disconnected) from the Remote I/O system.

Whena slave dropisinitially polled by the Remote I/O master, it will
transmit the rail configuration to the master. The masterwill use this

information to control accessto that drop’s registers in the master’s

dual port memory via the Multibus.It will allow Read/Write accessfor

registers defined as OUTPUTor not yet defined, and Read Only

 

 



accessto registers defined as INPUT. All other registers (those

withoutrails connected) will have no access allowed.

Wheneverthe rail configuration is to be physically changed(i.e., rails

added or removed), the drop should first be disconnected from the

network (disconnect the BNC Tee Adapter from the Remote I/O
Head). The drop should then be powered downbeforetherail
configuration is modified.

 

WARNING
 

 
INPUTS SHOULD NOT BE FORCED. DURING A POWER CYCLE, THE FORCED
INPUTS ARE INTERPRETED AS OUTPUTS AND, THEREFORE, WILL NOT
FUNCTION PROPERLY. FAILURE TO OBSERVE THIS PRECAUTION COULD
RESULT IN BODILY INJURY.
 

4.6.4 Remote Drive Interface Head Configuration

The Remote Drive Interface Head can control up to four drives that

use a rail-type interface (e.g., the Reliance VkS GP-2000/VTAC V
controller). The AutoMax Remote Drive Interface Head must not

be connected to Local Heads,digital rails, or Analog Rails, LED
modules, or Thumbwheel Switch modules.

The Remote Drive Interface Head usesa fixed configuration of two

inputs and two outputs per I/O port. The Head assumesthatthefirst

two registers (0 and 1) are AutoMax outputs (information to the drive)

and the second tworegisters (2 and 3) are AutoMax inputs

(information from the drive). This configuration cannot be changed.

The Remote Drive Interface Head will communicate with a device

connected to a port only if that device responds as a Local Head.

The Head will not reset when communication re-tries to a port are

exhausted. The Ready Relay will not drop out. The Head will clear

input registers and continuously attemptto re-establish

communication with the device connectedto the port.

AutoMax application tasks must be used to determine whether a

drive is communicating with the Head using a registerorbit

generated by the drive. Refer to the documentation for the Rail

Interface module (D2-3170) and the GP-2000/VTAC V Main Controller
Installation, Operation and Maintenanceinstruction manual for more

information.

 

WARNING
 

 
REMOVING OR INSERTING A MODULE OR I/O INTERCONNECT CABLE WITH
POWER APPLIED MAY RESULT IN UNEXPECTED MACHINE MOTION OR LOSS
OF PROCESS CONTROL. STOP THE MACHINE OR PROCESSIN AN ORDERLY
FASHION AND DISCONNECT THE POWER TO THE SYSTEM BEFORE YOU
REMOVE OR INSERT A MODULEORI/O INTERCONNECTCABLE. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULTIN BODILY INJURY.   

Wheneverthe configuration is to be physically changed(i.e., drives

added or removed), the drop should first be disconnected from the

network (disconnect the BNC Tee Adapter from the Remote Drive

Interface Head). The drop should then be powered down before the

configuration is modified.
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4.7 Application Programming

The variable names assigned to registers and bits during

configuration are referred to as commonvariables. These are made

available to BASIC and Control Block application tasks through the

COMMONstatement. Ladder Logic/PC tasks can access these

variables simply by referencing them in their sequences. The

remainderof this section provides application task examples.



4.7.1 Multibus and Remote I/O Programming Examples

The sample programsthat follow reference the physical points

illustrated in figure 4.3.
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Figure 4.3 -Sample Coaxial Cable Remote I/O Network With Multibus

Rack and Remote I/O Head Drops

 



4.7.1.1 Configuration Task Example

The following is an example of a configuration task for the master

Remoterackin figure 4.3. Note that a configuration task is required

only if you are using AutoMax Version 2.1 or earlier. If you are using

AutoMax Version 3.0 orlater, you use the AutoMax Programming

Executive Software to assign symbolic names to the same physical

I/O points.

1000 |

1100 | remote I/O network protection
1200 |

1300 lODEF RIO_D02@[SLOT=8,REGISTER=4,BIT=2]
1400 IODEF RIO_D04@[SLOT=8,REGISTER=4,BIT=4]
1500 |

1600 | remote digital I/O
1700 |!

1800 RIODEF START@[MASTER_SLOT=8,DROP=2,SLOT=11,REGISTER=0, &
BIT=5]

1900 RIODEF ON@[MASTER_SLOT=8,DROP=4,SLOT=3,REGISTER=0,BIT =2]
2000 RIODEF RUN@[MASTER_SLOT=8,DROP=4,SLOT=1,REGISTER=0BIT=1]
2010 | For an M/N 57C328 Remote I/O Head, the statement would be:

RIODEF RUN@[MASTER_SLOT=8,DROP=4,SLOT=1,REGISTER=4,BIT=1)
2100 RIODEF START_ON@[MASTER_SLOT=8,DROP=4,SLOT=1,REGISTER=1, &

BIT=1]
2110 | For an M/N 570328 Remote I/O Head, the statement would be:

RIODEF START_ON@[MASTER_SLOT=8,DROP=4,SLOT=1,REGISTER=5,BIT=1
2200 |!

2300 ! remote analog I/O
2400 |!

2500 RIODEF SPD_REF%[MASTER_SLOT=8,DROP=04,SLOT=0,REGISTER=0] 2600
RIODEF SPD_IND%[MASTER_SLOT=8,DROP=02,SLOT=0,REGISTER=3] 2700
MEMDEF RIONET_OK@

4.7.1.2 Ladder Logic Task Example

The following is an example of a Ladder Logic task for the Remote

I/O networkin figure 4.3. This task verifies that both slave drops are
on-line before application tasks use the speed referencevalue.
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RIONET_OKshould beincluded in the READY sequence.Note that

the trailing “at” symbol (@) is not used for Boolean variables in

ladder logic tasks.
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4.7.1.3 BASIC Task Example

The following is an example of a BASIC task for the Remote I/O
networkin figure 4.3. This task reads a speed reference value and

writesit to a speed indicator.

1000
1010
1020
1030
1040
1050

COMMON SPD_REF%
COMMON SPD_IND%
COMMON RUN@
START EVERY 10 TICKS
IF NOT RUN@ THEN SPD_IND% = 0 \GOTO 10000
SPD_IND% = SPD_REF%

10000 END

The symbolic names defined as “COMMON’” reference the I/O points
defined in the configuration for the Remote I/O network.
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4.7.2.1

4.7.2.2

Configuration Task Example

The following is an example of a configuration task for the Remote

\/O networkin figure 4.4. The two variables, DO_CFG% and
DO2_CFG_RDY@,are used to configure drop 2.It is not necessary

to configure drop 4 sinceit is an all digital rack as specified by the

setting of the Shark Interface module’s rotary switch to the “C”

position.

Note that a configuration task is required only if you are using

AutoMax Version 2.1 or earlier. If you are using Version 3.1 you must

upgradeto at least AutoMax Version 3.2 if you are using Shark drops.

If you are using AutoMax Version 3.2 or later, you use the AutoMax

Programming Executive Software to assign symbolic namesto the

same physical I/O points.

10 ! Shark RIO example
20 !

30 !

100 TASK EX[TYPE=BASIC, PRIORITY=7, SLOT=0, GRITICAL=FALSE]
110 TASK EXPC[TYPE=PGC,PRIORITY=8, SLOT=0, CRITICAL=FALSE]
120 !

1100 !  remate I/O network protection
1200 !

1300 |IODEF RIO_DO02@[SLOT=8,REGISTER=4,BIT=2]
1400 IODEF RIO_D04@[SLOT=8,REGISTER=4,BIT=4]
1500!

1600 ! Shark drop 2 (mixed rack)
1700 =!

1800 RIODEF D02_CFG%[MASTER_SLOT=8,DROP=2,SLOT=0,REGISTER=0]
1900 RIODEF D02_CFG_RDY@[MASTER_SLOT=8,DROP=2,SLOT=0,

REGISTER=0,BIT=15]
2000 RIODEF SPD_REF%[MASTER_SLOT=8,DROP=2,SLOT=1,REGISTER=0]
2100 RIODEF SPD_IND%[MASTER_SLOT=8,DROP=2,SLOT=3,REGISTER=11]
2200 RIODEF START@[MASTER_SLOT=8,DROP=2,SLOT=5,REGISTER=0, &

BIT=5]
2300 |

2400 =! Shark drop4 {all digital rack)
2500 =!

2600 RIODEF ON@[MASTER_SLOT=8,DROP=4,SLOT=1,REGISTER=0,BIT=2]
2700 RIODEF RUN@[MASTER_SLOT=8,DROP=4,SLOT=4,REGISTER=8,BIT=1]
2800 RIODEF START_ON@[MASTER_SLOT=8,DROP=4,SLOT=4,REGISTER=8, &

BIT=5]
3200 MEMDEF RIONET_OK@

Ladder Logic Task Example

The following is an example of a Ladder Logic task for the Remote

I/O networkin figure 4.4. This task verifies that both slave drops are
on-line before application tasks use the speed referencevalue.
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RIONET_OKshould beincluded in the READY sequence.It is set by

the BASIC task shownin 4.7.2.3. Note that the trailing “at” symbol

(@) is not used for Boolean variables in ladderlogic tasks.

BASIC Task Example

The following is an example of a BASIC task for the Remote I/O
networkin figure 4.4. The task is composed of three main sections.

The first section, lines 1300 to 1500, checksto see if network drops 2

and 4 are recognized by the master. If they are not recognized, the

program will continue to loop until they are. The second section, lines

2400 to 2500, configures drop 2. This is done by writing to variable

DO02_CFG%, the configuration register. Once the configuration word

has beenwritten, the configuration ready bit (10) is set. Note that

drop 4 does not need to be configuredin this way sinceit is an all

digital rack. The last section of the task, lines 3300 to 3700, simply
writes the analog input value SPD_REF% to indicator SPD_IND%.If
either drop 2 or drop 4 malfunctions, the program will go to line 300

and wait for the affected drop to recover.

10 !

20 ! Shark RIO BASIC Example
30 !

100 COMMONRIO_Do2@
200 COMMONRIO_Do4@
300 COMMON SPD_REF%
400 COMMONSPD_IND%
500 COMMON RUN@
600 COMMON RIONET_OK@
700 COMMON D02_CFG@
800 COMMON D02_CFG_RDY@
1000!

1100 ! Wait for slave drops to come on-line. The program will
1200 ! loop until drops two and four come on-line.
1300 RIONET_OK@ = FALSE \ SPD_IND% = 0
1400 DELAY 1 TICKS
1500 IF NOT (RIO_D02@ AND RIO_D04@) THEN GOTO 1400

|1600 |!

1700 ! Configure Shark Remote I/O racks
1800 ! Drop 4is anall digital rack and does not need ta be
1900 ! configured
2000 ! Drop 2is a mixed rack. By default slots are configured
2100 | as analog. Configure slot 5 as digital and set
2200 |! the configuration ready bit (15).
2300 |

2400 DO02_CFG% = 20H \!Set the configuration word
2500 DO02_CFG_RDY@ = TRUE  \!Set the configuration completebit
2600 |

2700 ! Set RIO ready for pc task
2800 |

2900 RIONET_OK@ = TRUE
3000 |!

3100 ! Task loop
3200 =!

3300 IF NOT RUN@ THEN SPD_IND% = 0 \ GOTO 3500
3400 SPD_IND% = SPD_REF%
3500 IF NOT (RIO_D02@ AND RIO_D04@) THEN GOTO 1300
3600 DELAY 1 TICKS
3700 GOTO 3300
3800 END

The symbolic names defined as “COMMON’ referencethe I/O points
defined in the configuration for the Remote I/O network.



5.0 PROGRAMMING TERMINAL
COMMUNICATIONS
Local monitoring of a Remote I/O module, Remote I/O Head, or
RemoteDrive Interface Head is performed with an ASCII terminal or a

personal computerrunning terminal-emulation software connected to

the RS-232 port on the faceplate of the module. Note that the Shark

Interface module does not support the programming terminal

functions.

The RS-232 port is factory-configured for a data rate of 1200 baud, 8

data bits per characterin transmit and receive, 1 stop bit, and no

parity. The AutoMax Programming Executive includes the Kermit

communications software, which allows your personal computer to i

emulate an ASCII terminal. Refer to the Kermit Reference manual

(J-3616) for instructions on using the Kermit software. Figure 5.1

illustrates an example in which the user monitors slave drop 1 status

from a terminal or personal computer connected to the Remote I/O
module in this drop.
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5.1

5.1.1

Figure 5.1 - Drop Status Monitoring

Remote I/O Module (M/N 57C416)

There are four commandsfrom the terminal that are recognized by

the Remote I/O module: T, S, R, and W. These commands are
described below.All entries on the terminal must be madein capital

letters.

Self Test (T)

This commandis valid only if the Power Supply’s keyswitchis in the

Program position andtheline is inactive, i.e., no communication is

taking place on the Remote |/O network. Entering “T”initiates the
power-up sequence and the self-diagnostic test of the Remote I/O
module.

While the self test is executing, access to the dual port memory from

the Multibusis inhibited. Any attempted accesses to the modulewill

causea buserror.
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5.1.2

Therefore, if application tasks running on a Processor module in the

master rack accessvariables on this Remote I/O module, you should

stop the application tasks before doing the self-test to avoid shutting

down the system with a buserror.

Status (S)

Entering “S”will display at the operator’s console all the parameters

associated with the module.All line statistic parameters will increase

to 65535 and thenroll overto zero. All dropswill display the following

status information:

SOFTWARE PART NUMBER 419451-Onnx
(nn is the part version number;x is the part revision number)

CHASSIS IS ACTIVE or INACTIVE

LINE IS ACTIVE or INACTIVE

MODEIS PROGRAM, MEMORY PROTECT

(NORMAL), or SETUP

DROP NUMBER 0 through 7

MESSAGES RECEIVED:  n

RECEIVE TIMEOUTS n

CRC ERRORS n

OVERRUN ERRORS n

ABORT ERRORS n

MESSAGESSENT: n

where:

MESSAGES RECEIVEDisthe total number of messages received

by the module. While the line is inactive, this value will remain

unchanged. While the line is active, it will constantly increase in

value.

RECEIVE TIMEOUTSis the total numberof timeouts that have

occurred while the drop was waiting for a message to be

received. While the line is inactive, the master modulewill

indicate a value fluctuating between 0 and 3 and the slave

module will indicate a value of 0.

CRC ERRORSis the total numberof cyclic redundancy check

errors that have occurred since the last reset of the module. This

numbershould ideally remain equal to zero.

OVERRUN ERRORSisthe total number of message overrun

errors that have occurred since the last reset of the module. This

numbershould ideally remain equal to zero.

ABORT ERRORSis the total number of message abort errors that

have occurred sincethe last reset of the module. This number

should ideally remain equal to zero.

MESSAGES SENTis the total number of messagestransmitted

by the module. While the line is inactive, this value for the master

module will rapidly increase since “init request” messages are

constantly being sent. For the slave modules, it will remain

unchanged. While the line is active, this value will constantly

increase.

The four error parameters (RECEIVE TIMEOUTS, CRC, OVERRUN,

and ABORT)indicate coaxialline integrity (or lack of it). A few errors

may accumulate over a period of time, such as hours or days, but

when these parametervalues increase consistently over a period of



seconds,there is a problem withintegrity. Refer to chapter 6 for the

troubleshooting procedure.

In addition to the abovestatus information, the Status commandwill

display the I/O configuration of the local rack for slave drops. The

following column headerwill be displayed:

SLOT REGISTER |/O

where:

SLOT = 0-15

REGISTER = 0-31

VO = INPUT - Register is READ ONLY
OUTPUT - Register is either READ ONLY or

READ/WRITE

5.1.3 ReadSlot (R)

This commandis used to read the registers on an I/O module in the

drop. When “R’”is entered, you will be prompted for a slot number.

Whenthe slot number(followed by a carriage return) is entered, the

data from that particular slot in the slave drop will be displayed. Data

will be displayed in hexadecimal, decimal, and binary formats with

the following headers:

REGISTER I/O HEX DEC BIN

5.1.4 Write Slot (W)

Entering “W” enables you to write or modify data in a register or an

output module in a specified slot of the slave drop. The Power

Supply keyswitch must be in the Program position and the line must

be inactive, that is, no communication is taking place on the Remote

I/O network. Data can be written in decimal (default format), in
hexadecimal, or in binary.

 

WARNING
 

 
BEFORE PERFORMING THE WRITE SLOT COMMAND,THE USER MUST VERIFY
THAT THE OUTPUTS ARE EITHER ELECTRICALLY DISCONNECTED OR WILL
NOT CAUSE UNEXPECTED MACHINE MOTION IF ENERGIZED. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.   

You will need to respond to the following prompts:

WRITE SLOT: Enter the slot numberfollowed by a carriage

return.

REGISTER: Enter the register number(0 to 31) followed by a

carriage return.

NEW DATA: Enter the new data in one of the three formats

followed by a carriage return.

HEX: (Hexadecimal) Enter a leading 0, then any hexadecimal

characters 0 through F. The data is right justified if less

than four hexadecimal characters are entered.

DEC: (Decimal) Enter data using any digits 0 through 9.
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5.2

5.2.1

5.2.2

BIN: (Binary) Enter a leading B, then any valid combination

of 1s and Os. The datais right justified if less than 16

bits are entered.

The WRITEfunction will then display the current valuesof all registers

located at the specified slot with the following headers:

REGISTER HEX DEC BIN

Remote Heads (M/N 57C328, M/N 57C329,
and M/N 57C330)

There are five commandsfrom the terminal that are recognized by

the Remote Heaas:T, S, C, R, and W. These commandsare

described below.

Self Test (T)

Entering “T” initiates the power-up sequenceand the self-diagnostic

test of the Remote Head. This commana4is valid only if the line is

inactive, i.e., no communication is taking place on the Remote |/O

network. Therefore, it can be used to recognize a new drop number

(using the thumbwheel switch) without cycling power to the Head.

Status (S)

Entering “S”will display at the operator’s console all the parameters

associated with the module.All line statistic parameters (other than

PORT RETRIES)will increase to 65535 and thenroll overto zero. All

dropswill display the following status information:

SOFTWARE PART NUMBER419451-1nnx

(nn is the part version number; x is the part revision number)

LINE IS ACTIVE or INACTIVE

DROP NUMBER 1 through 7

MESSAGES RECEIVED: n

RECEIVE TIMEOUTS n

CRC ERRORS n

OVERRUN ERRORS n

ABORT ERRORS n

MESSAGESSENT: n

LAST RESET: zz

PORT RETRIES(PO, P1, P2, P3): n,n, n,n

where:

MESSAGES RECEIVEDisthe total number of messages received

by the drop. While theline is inactive, this value will remain

unchanged. While the line is active, it will constantly increase in

value.

RECEIVE TIMEOUTSis the total numberof timeouts that have

occurred while the drop was waiting for a message to be

received. While theline is inactive, the slave drop will indicate a

value of 0.

CRC ERRORSis the total numberof cyclic redundancy check

errors that have occurred sincethelast reset of the drop. This

numbershould ideally remain equal to zero.



OVERRUN ERRORSisthe total number of message overrun

errors that have occurred sincethe last reset of the drop. This

numbershould ideally remain equal to zero.

ABORT ERRORSis the total number of message abort errors that

have occurred since the last reset of the drop. This number

should ideally remain equal to zero.

MESSAGESSENTis the total number of messagestransmitted

by the drop. While theline is inactive, this value for the slave

dropswill remain unchanged. While theline is active, this value

will constantly increase.

LAST RESETis a non-volatile register that contains the cause of

the latest software reset. Uponinitial power-up, the “zz”

parameter should be equal to “NONE”. If no software restarts

occur during operation, the “zz” parameter will remain “NONE.” fj

The other possible values of “zz” are:

LE reset due to excessiveline errors of any kind (Receive

Timeouts, CRC, Overrun, Abort).

UI reset due to “Unexpected Init” request message.

PF reset due to a “PowerFail” interrupt that occurred while i

the line was active. Input power has to remain valid (i.e.,

the powerfailure must be a spuriousinterrupt, line notch or

line dip) for this code to be stored and displayed.

Pn reset due to a port (rail) fault detected during the most

recent port I/O update cycle. “n” equals the port number
(0-3) that experienced the fault. (M/N 570328 and l]

M/N 57C330 only).

PORT RETRIES(PO, P1, P2, P3) is the numberof port operations

retried on each port. These values will increase to 255 and then

roll overto 0. Ideally, these values should remain equal to zero.

Thefive error parameters (RECEIVE TIMEOUTS, CRC, OVERRUN,

ABORT, and PORT RETRIES)indicate high speedline integrity (or

lack of it). A few errors may accumulate overa period of time, such

as hours or days; but when these parameter values increase

consistently over a period of seconds,there is a problem with

integrity. See section 6.5 for the troubleshooting procedure.

In addition to the abovestatus information, the Status commandwill

display the I/O configuration of the local drop. The following column

headerwill be displayed:

PORT REGISTER I/O
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where:

PORT = 0-3

REGISTER = 0-3

1/0 = ‘ - No rail exists
‘unknown’ - Rail exists but it has not been

determined whetherit is INPUT or
OUTPUT(M/N 57C330 only)

‘INPUT’ - Rail exists and contains INPUT
modules

‘OUTPUT’ - Rail exists and contains OUTPUT
modules

‘INPUT/
OUTPUT’ - Rail exists (M/N 57C328 only)

5.2.3 Clear (C)

The Clear commandis used to clear the two-digit LAST RESET code

and the PORT RETRIES counters. When “C”is entered, “CLEARED”

will be displayed for the LAST RESET and PORT RETRIESfields.

5.2.4 Read Port (R)

The Read Port commandis used to read the registers on a rail

attached to the Head. When “R”is entered, you will be prompted for

a port number. When the port number (0-3, followed by a carriage

return) is entered, the data from that particular port will be displayed.

Data will be displayed in hexadecimal, decimal, and binary format:

REGISTER YO HEX DEC BIN

5.2.5 Write Port (W)

Entering “W” enables you to write data to an outputrail or an output

register on a drive. This commandis valid only whentheserialline is

inactive. Data can be written in decimal (default format), in

hexadecimal, or in binary.

 

WARNING
 

 
BEFORE PERFORMING THE WRITE SLOT COMMAND,THE USER MUST VERIFY
THAT THE OUTPUTS ARE EITHER ELECTRICALLY DISCONNECTED OR WILL
NOT CAUSE UNEXPECTED MACHINE MOTION IF ENERGIZED. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.
 

You must respondto the following prompts:

WRITE PORT: Enter the port number(0-3) followed by a carriage

return.

REGISTER: Enter the register number(0 to 3) followed by a

carriage return.

Atthis point, if the entered rail location cannot be written to because

the register does not exist or the rail is an input rail, the appropriate

error message will be displayed and the operation will be terminated.
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If the entered rail location exists but has not yet been defined as

INPUT or OUTPUT, the following promptwill be displayed

(M/N 57C330only):

This register has not been defined as INPUT or OUTPUT. If you

continue and write data to this register, it will be defined as an

output. Do you wish to continue and define this register as

output? (Y/N)

If you enter anything other than “Y” (Yes), the operation will be

terminated. If “Y” is entered, the register will be defined as OUTPUT

and the operation will continue. You will be prompted:

NEW DATA: Enter the new data followed by a carriage return. The

data can be entered in any one ofthe following formats:

HEX: (Hexadecimal) Enter a leading 0, then any hexadecimal

characters 0 through F. The datais right-justified if less

than four hexadecimal characters are entered.

DEC: (Decimal) Enter data using any digits 0 through 9.

BIN: (Binary) Enter a leading B, then any valid combination

of 1s and Os. The datais right-justified if less than 16

bits are entered.

The WRITEfunction will then display the current valuesofall registers

located at the specified port using the following display format:

REGISTER HEX DEC BIN
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6.0 DIAGNOSTICS AND
TROUBLESHOOTING
This section describes how to troubleshoot the Remote I/O module,
Remote I/O Head, Remote Drive Interface Head, the Shark Interface
module, and the Remote I/O network. See Appendix D for a list of the
error codes that can be displayed by the Remote I/O module or
Remote Heads.If the problem cannot be corrected using the

procedures below, the modules are not user-serviceable. See

appendix K for information on troubleshooting the fiber-optic link and

its components.

 

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE HAZARDS
INVOLVED SHOULD INSTALL, ADJUST, OPERATE, OR SERVICE THIS
EQUIPMENT. READ AND UNDERSTAND THIS MANUAL AND OTHER
APPLICABLE MANUALSIN THEIR ENTIRETY BEFORE PROCEEDING. FAILURE
TO OBSERVETHIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY
OR LOSSOFLIFE.
 

6.1

6.2

6.3

The Remote I/O Module’s OK LEDis Off

Problem: The green OKstatus LED on the Remote I/O module’s

faceplate is off. This LED should be on when the module has passed

its internal diagnostics after powerup. If the LEDis off, and no error

codeis displayed, a local watchdogfailure has occurred. Try cycling

powerto the rack.If the LED remainsoff, replace the module.

Error Code A is on the RemoteI/O

Module’s 7-SegmentDisplay

Problem: Error code A appears on the Remote I/O module’s
seven-segment display at powerup. This error code indicates an

invalid drop number. This will only occurif the drop numberon the

thumbwheelswitchesis greater than 07. Use the following procedure

to clear the error code:

Step 1. Set the correct drop numberon the thumbwheel switch.

Step 2. Cycle powerto the rack.

Remote I/O NetworkFailures

Problem: Error code C appears on any Remote I/O module’s
7-segmentdisplay. This error code indicates a networkfailure.If the

module is a master drop, no other dropswill be able to function on

the network. If the module is a slave drop, it is not receiving any

messagesfrom the master drop. This fault code is reset whenever

the line becomesactive. The causes of a Remote I/O networkfailure
are: cable failure, master rackfailure, or a slave rackfailure.
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If the Processorin the master rack fails or issues a BOARD RESET

command (clears all outputs in the rack), the entire imagein the

master’s dual port memory will be cleared. All Remote I/O slave
dropswill detect that the master hasfailed. Their responseto thiswill

be to clear all AutoMax module outputs in remote drops. The remote

dropswill then wait for the master to re-establish communication.

Thefailure of a slave drop to communicate with the master can result

from a buserrororfailure of the rack power supply or backplane.Ifa

Multibus slave dropfails, the Remote I/O modulein the slave rackwill

issue a BOARD RESET commana. This commandwill clearall

outputs in the slave rack.

 

WARNING
 

 
FOREIGN I/O MODULES (NON-RELIANCE MODULES) DONOT RESPONDTOTHE
BOARD RESET COMMAND.THEREFORE,IF FOREIGN I/O MODULES ARE USED
IN AN AUTOMAX SYSTEM ANDIT IS REQUIRED THAT THEIR OUTPUTS BE SET
TO A KNOWNSTATE WHENA FAILURE OCCURS, OTHER METHODS MUST BE
EMPLOYED TO SATISFY THIS REQUIREMENT. FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULTIN BODILY INJURY.
 

Ifa Remote I/O Head slave dropfails, the Remote I/O Head will

attemptto clear all outputs at that drop. In this situation, the outputs

connectedto the rails or Local Heads may not becleared.

 

WARNING
 

 
IN APPLICATIONS WHEREIT IS IMPERATIVE THAT OUTPUT DEVICES BE
DISABLED OR DE-ENERGIZED WHEN THE DROP FAILS, POWER TO THE
OUTPUT DEVICES SHOULD BE ROUTED THROUGHTHE READYRELAY ON THE
REMOTE I/O HEAD OR REMOTE DRIVE INTERFACE HEAD POWER SUPPLY.
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.
 

lf a Shark slave dropfails, the Shark Interface module in the slave

rack will issue a reset 1/O command. This command will clearall

outputs in the slave rack.

Whenthe master recognizes that a slave drop (Multibus, Shark,

Remote Drive Interface Head, or Remote I/O Heaa) hasfailed, it will

clear all inputs in its dual port memory and the status bit indicating

the slave drop’s status will be turned off for a minimum of 120

milliseconds.

Monitoring registers 15-18 in the drop 0 area will indicate network

integrity. The masterlogs the error parameters (RECEIVE TIMEOUTS,

CRC, OVERRUN, and ABORT)for the entire network. A few errors

may accumulate over a period of time, such as a few days, but when

these 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 drop using the Status command

(except for Shark racks) to isolate the problem.

Use the following general procedureto isolate the cause of a Remote

\/O networkfailure:

Step 1. Verify that the drop numberof each slave moduleis

unique and the thumbwheel switchesare set correctly.

The thumbwheel switchesare read only once at powerup.

If any changes have been madeto the thumbwheel
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6.4

6.5

switches, you must cycle powerto the rack(or reset the

module using the self test function) in orderfor the new

settings to be recordedin register 12.

Note: Use steps 2 through8 if you have a coaxial cable

network.If you havea fiber-optic network, see section

K3.1.

Step 2. 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 3. Verify that the coaxial cable is terminated correctly. There

must bea line terminating load at each end of the

network.

Step 4. Verify that the coaxial cable system wasinstalled correctly.

Refer to section 3.3 for additional information.

Step 5. Verify the integrity of the coaxial cable system. Refer to

section 3.9 for additional information.

The Shark Interface Module’s CPU OK LED

is Off

Problem: The green CPU OKstatus LED on the Shark Interface

module’s faceplate is off. This LED should be on when the module

has passed its power-up diagnostics. If the green status LEDis off, a

local watchdogfailure has occurred. First, try cycling powerto the

rack. If the CPU OK status LED remainsoff, replace the module.

The Shark Interface Module’s

COM OKLEDisBlinking

Problem: The green COM OKstatus LED on the SharkInterface

module’s faceplate is blinking. This LED should be on whenthe

module is communicating over the Remote I/O network. The LED
should be off when the module is not communicating over the

network. If the green status LEDis blinking, an invalid drop number

has been selected on the 16-position rotary switch on the module’s

faceplate. Set the rotary switch to the proper position and cycle

powerto the rack. The rotary switch drop numbersettings are:

e 1 to 7 for racks containing both analog and digital modules

e 9 to for racks containing all digital modules.
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6.6 All LEDs on the Remote I/O Head or

Remote Drive Interface Head are Off

Problem: All LEDs on the Remote I/O Head (or Remote Drive
Interface Head) are off. This problem indicates that the Head is not

receiving 120 VAC (or 240 VAC) powerwithin the specified ranges,

the fuse has blown,or that the Head is malfunctioning.

 

THE FOLLOWING STEPS ARE PERFORMED WITH POWER ON. EXERCISE
EXTREME CAUTION BECAUSE HAZARDOUS VOLTAGEEXISTS. FAILURE TO
OBSERVETHIS PRECAUTION COULD RESULTIN SEVERE BODILY INJURY OR
LOSSOFLIFE.
 

Step 1. Using a voltmeter, verify that the power source is 120 VAC

or 240 VAC, whicheveris appropriate, and thatit is

functioning correctly. Verify that the jumper on the terminal

strip is set correctly.

Step 2. Stop any application programsthat may be running.

Step 3. Turn off power to the Remote I/O Head (or Remote Drive

Interface Head).

Step 4. Inspect the Head fuse using the directions below.If the

fuse is blown, replaceit.
 

 

CAUTION:The fuse mustbe replaced only with anotherfuse ofthe exact sametype, an

AGC 2 ampfuse. Failure to observe this precaution could result in damageto, or

destruction of, the equipment.
 

a.) Using a screwdriver, press down and turn

counterclockwise to release the fuseholder located on

the faceplate.

b.) Pull the fuseholder out of the Head.

c.) Removethe old fuse from the fuseholder and replace

it with the new fuse.

d.) Re-insert the fuseholderinto the Head.

e.) Press down and turn the screwdriver clockwise to

reinstall the fuseholder. The fuseholder mustbeflush

against the faceplate.

Step 5. Turn on powerto the Head. If the LEDs on the Head do

not turn on, replace the Head.

6-4

 



6.7 Error CodeA is on the Remote I/O Head or
Remote Drive Interface Head 7-Segment
Display

Problem: Error Code A appears on the seven-segment display of the

Remote I/O Head (or Remote Drive Interface Head) at power-up. This
error codeindicates an invalid drop number. This will occur only if the

drop numberon the thumbwheel switchis 0, 8, or 9. Use the

following procedureto clear the error code:

Step 1. Set the correct drop numberon the thumbwheel switch.

Step 2. Cycle power to the Remote I/O Head or Remote Drive

Interface Head.

 

WARNING
 

 
IN APPLICATIONS WHEREIT IS IMPERATIVE THAT OUTPUT DEVICES BE
DISABLED OR DE-ENERGIZED WHENTHEDROPFAILS,IT IS RECOMMENDED
THAT THE SUPPLY POWER TO THE OUTPUT DEVICES BE ROUTED THROUGH
THE READY RELAY ON THE REMOTE I/O HEAD POWER SUPPLY. FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.  
 

6.8 The Remote I/O Head’s Rail Fault LED

is On

Problem: The RAIL FAULT LED on the Remote I/O Head faceplate is
on. This indicates that there has been a loss of communication

between the Remote I/O Head and oneof the Local HeadsorRails

connected to the I/O ports.

The FAULT MSB and FAULT LSB LEDswill display a binary code that

indicates which of the ports has had aninterruption in

communication (rail fault). Refer to figure 6.1.

 

 
FAULT MSB LED OFF OFF ON ON
FAULT LSB LED OFF ON OFF ON

Rail Fault on port 0 1 2 3

 
 

Figure 6.1 - AutoMaxRail Fault LED Codes

Referto the Digital I/O Rails and Modulesinstruction manual

(J- 3012) for detailed troubleshooting proceduresforI/O Rail failures.
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6.9

6-6

Error Code 31 is on the Processor

Module’s LED Display

Problem: Error code “31” appears on a Processor module’s LED

display. This error indicates the system has a problem accessing the

module though the backplane bus. A bus error may be caused by

removal of an I/O module, an I/O module failure, a rack backplane

failure, attempting to accessaninvalid address, or incorrect cabling

(45C8, 45C5).

Use the following procedureto isolate a buserror:

Step 1.

Step 2.

Step 3.

Decodetheerror-specific informationlisted in the

ProcessorInfo Log. See J-3650 or J-3669 for the

procedure for decoding buserrors.

Verify that the address being written to is a Read/Write

location. Read Only registers and bits cannot be written to

by application tasks.

Verify that the hardware is working correctly.

Systematically replace the Remote I/O module, the
Processor module(s), and the rack/backplane assembly,

one at a time, with a corresponding module or assembly

knownto be operating correctly. After replacing each

module or assembly,if the problem is not corrected,

replace the original before going on to the next item.



Appendix A

Hardware Technical Specifications

Remote I/O Communications Module

M/N 57C416

Ambient Conditions

e Storage Temperature: —40° to 185°F

—40° to 859°C

e@ Operating Temperature (at the module): 32° to 140°F

0° to 60°C

e Humidity: 5 to 95%, non-condensing

e Altitude: 1000 meters (3300 feet) without derating

Dimensions

Height: 29.845 cm (11.75 inches)

Width: 3.175 cm (1.25 inches)

Depth: 18.733 cm (7.375 inches)

Weight: 0.9 kg (2 pounds)

Maximum PowerDissipation

e 20W

System Power Requirements

e@ +5VDC 2.5A

® +12VDC 53mA

e -12VDC 7.5mA

Communications Passive Tap M/N 57C380

Dimensions

e Height: 4.3m (1.7 inches)

9-pin connector extends .635 cm (0.25 inches) above tap

BNC connectors extend 1.9 cm (0.75 inches) below tap

e Width: 13.08 cm (5.15 inches)

e@ Depth: 6.667 cm (2.625 inches)

e Weight: 0.225 kg (0.5 pounds)
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Appendix A
(Continued)

AutoMax Remote I/O Shark

Interface Module M/N 57C554

Ambient Conditions

e@ Storage Temperature: —4° to 158°F

—20° to 70°C

e@ Operating Temperature (at the module): 32° to 131°F

0° to 55°C

e@ Humidity: 30 to 90%, non-condensing

e Altitude: 1000 meters (3300 feet) without derating

Dimensions

Height: 15.2 cm (6 inches)

Width: 3.5 cm (1.4 inches)

Depth: 10.1 cm (4 inches)

Weight: 112 g (4 ounces)

Maximum PowerDissipation

e 2.68W

System Power Requirements

e Channel 1: 345mA

e Channel 2: 40 mA

e Channel 3: OmA



Appendix A
(Continued)

AutoMax Remote I/O Head M/N 57C328
and M/N 57C330

Ambient Conditions
e@ Storage Temperature: —40°C to 85°C

—40°F to 185°F
e@ Operating Temperature: 0°C to 60°C

32°F to 140°F
e Humidity: 5 to 95%, non-condensing

e Altitude: 1000 meters (3300 feet) without derating

Dimensions
Without Cables With Cables Attached

e@ Height: 23.9 cm (9.40 inches) 23.9 cm (9.40 inches)
Width: 14.0 cm (5.50 inches) 14.0 cm (6.50 inches)

Depth: 19.2 cm (7.55 inches) 24.1 cm (9.50 inches)

Weight

e 2.9 kilograms (6.5 pounds)

Input Power

@ 120 VAC (—15% to +10%) (102-132 VAC)
@ 240 VAC (-15% to +10%) (204-264 VAC)

Holdup Time

e 3 Cycle

Line Frequency

® 47.5 to 63 Hz

Momentary Voltage Deviation (60 Millisecond Duration)
@ 120 VAC (430%) (80-150 VAC)
@ 240 VAC (+30%) (160-300 VAC)

Maximum Load

@ at 120 VAC: 0.5A

@ at 240 VAC: 0.25A

Maximum PowerDissipation

e 50W

Fuse Type
e Buss® 2 Amp,250V, AGC,or equivalent

Ready Relay Contact Rating
® 8A, 250 VAC
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Appendix A

AutoMax RemoteDrive Interface Head

M/N 57C329

Ambient Conditions
e@ Storage Temperature: —40°C to 85°C

—40°F to 185°F
e@ Operating Temperature: 0°C to 60°C

32°F to 140°F

e Humidity: 5 to 95%, non-condensing

e Altitude:1000 meter (3300 feet) without derating

Dimensions

Without Cables With Cables Attached

e Height 23.9 cm (9.40 inches) 23.9 cm (9.40 inches)

Width 14.0 cm (6.50 inches) 14.0 cm (5.50 inches)
Depth 19.2 cm (7.55 inches) 24.1 cm (9.50 inches)

Weight

e 2.9 kilograms (6.5 pounds)

Input Power

@ 120 VAC (—15% to +10%) (102-132 VAC)
@ 240 VAC (—15% to +10%) (204-264 VAC)

Holdup Time

e 3 Cycle

Line Frequency

® 47.5 to 63 Hz

Momentary Voltage Deviation (60 Millisecond Duration)

@ 120 VAC (+30%) (80-150 VAC) * 240 VAC (+30%) (160-300 VAC)

Maximum Load

@ at 120 VAC: 0.5A

@ at 240 VAC: 0.25A

Maximum PowerDissipation

e 50W

Fuse Type

e Buss® 2 Amp, 250V, AGC,or equivalent

Ready Relay Contact Rating
@ 8A, 250 VAC
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Appendix A

(Continued)

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

Dimensions

e@ Height: 1.3 in (3.3 cm)

@ Width: 5.19 in (13.18 cm)

e@ Depth: 2.35 in (6.96 cm)

Ambient Conditions

e Operating temperature: 0°C to +60°C

e Storage temperature: —40°C to +95°C

e Humidity: 5 to 95%, non-condensing

e@ Maximum altitude: 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)

e Connector type: ST

Input Power

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

(Continued)

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

Dimensions

e@ Height: 5.23 in (13.28 cm)

@ 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

@ 1.25 amp

Ambient Conditions

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

e Storage temperature: —40°C to +95°C

e Humidity: 5 to 95%, non-condensing

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

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

Dimensions

e@ Height: 5.25 in (13.34 cm)

e@ Width: 1.48 in (3.65 cm)

e Depth: 7.50 in (19.05 cm)

Input Power

e 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 Diagrams
Remote I/O Communications Module

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

  

 

M/N 57C416

/\ LOCAL
MEMORY

FAULT
CODE

7 H

”

°o

PORT yi
__| MEMORY |__ CPU > WATCHDOGCy

OK

DROP
NUMBER   

n
C
w
W
w
-
A
r
c
e

  
V/

 

 

 

     
Jb LOGIC

COMMON

 

 

   L
e

|L
o

18T

2ND

 

 

 

 

 

    

M
O
N
I
T
O
R

  
 

 

 

 

 

DMA

LOGIC
COMMON 7

CHAN 1489 RECV

B XMIT :1200 BAUD >| 2
1488

slo

CHAN XMIT I MANCHESTER
A REC ENCODER/

875 KBITS DECODER
SEC 75 KHZ) TRANSCEIVER       

NOTE DROP NUMBER SHOWN= 03

N
E
T
W
O
R
K

    
B-1



Appendix B
(Continued)

AutoMax Remote I/O Shark

Interface Module

M/N 57C554
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Appendix B

Remote |/O Head

M/N 57C328 and M/N 57C330 i
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Appendix B

Remote Drive Interface Head

M/N 57C329
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Appendix C

RS-232 Port Pinout
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The RS-232 port is used for programming terminal communications with the

Remote I/O module, Remote I/O Head, or Remote Drive Interface Head. The

programming terminal is connected to this port using an Interface cable

(M/N 610127).
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Appendix D

Remote |/O Error Codes
Remote I/O Module
Remote I/O Head

Remote Drive Interface Head
CPUfailed power-up diagnostic

EPROMfailed power-up diagnostic

RAMfailed power-up diagnostic

CTC failed power-up diagnostic

CTC runtimefailure

SIO port failed power-up diagnostic

DMAfailed power-up diagnostic

DMAruntimefailure; message transmit timeout occurred

\/O deviceinterfacefailure (Remote I/O Head and Remote Drive Interface
Head only)

Dual port memoryfailed power-up diagnostic (Remote I/O module only)

Runtime |/O interface failure (Remote I/O Head and Remote Drive Interface
Head only)

Memory Managementunit failed power-up diagnostic

(Remote I/O module only)

.8or8 Microprocessor on module did not attempt to go into run

(Remote I/O module only)

e Bad, missing, or wrong runbase EPROM,

e Bad powersupply

e Interference from another module
e@ Bad backplane

Try re-seating the module

PIO port failed power-up diagnostic

Invalid drop number. This occurs only if the drop number on the thumbwheel

switch is greater than 07.

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 whenevertheline

goesactive.

System (backplane) watchdogfailed; a Processor module went down. Board

is operational but will not transmit or receive any data until the watchdogis

reset. (Remote I/O module only).

Powerfailure. This code is normally present from the time that a low voltage is

detected until power is completely lost.
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Appendix E

Schematics
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Appendix E

(Continued)

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

Network Cable Specifications

Belden 9259 RG-59/U Type Coaxial Cable

Nominal Impedance

e 75 ohms

Nominal Velocity of Propagation

e@ 78%

Nominal Capacitance

e 17.3 picofarad/foot

NominalAttenuation 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

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

Suggested Operating Temperature Range

@ —40°C, +80°C
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Appendix F

(Continued)

Minimum Bending Radius

e 2.5 inches

Maximum Standard Length

@ 1000 feet

Belden 225362 62.5 Micron Fiber-Optic Cable

Cable Size

e@ 62.5 micron core, 125 micron cladding, 900 micron buffer

Recommended Manufacturer

e Belden

Belden Part Number

@ 225362 - breakout cable

Numberof Fibers per Cable

° 2

Outside Diameter

e 6mm (.236”)

Jacket Material

e PVC

Operating Temperature

®@ —20° to 80°C
—36° to 176°F

Maximum Pulling Tension

@ 68 Kg (150Ibs)

Minimum Bend Radius

e 70mm (3”)
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Appendix F

(Continued)

Maximum Attenuation

e 3.5dBperkm

Nominal Operating Frequency

@ 820 nanometers

Fiber-Optic Connector

RecommendedFiber-Optic Connector

e@ Hot Melt Connector, ST-compatible

Manufacturer

e 3M

3M Part Number

e 6100

Ferrule

e Ceramic

Maximum Attentuation

e@ —0.6 cB per mated-pair

Recommended ConnectorTermination Kit

e@ Hot Melt Termination Kit, ST-compatible

Manufacturer

e 3M

3M Part Number

© 6150A

Recommended Cable Assembly Test Set

e Fiber-Optic Test Set, ST-Compatible

Manufacturer

e@ 3M/Photodyne

3M/Photodyne Part Number

e 118
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Appendix G

Cable System ComponentList

Coaxial Cable Network
 

 

 

 

 

 

 

 

  

Reliance Recommended

Component Part No. Manufacturer Part No.

Drop Cable M/N 570381 N/A

Passive Tap M/N 57C380 N/A

Terminating Load M/N 45C71 Amphenol® 46650-75

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

Dual Crimp Plug
Connector For Belden M/N 45072 AMP™ 227079-7

9259 Coax

Crimping ToolKit N/A AMP™ 220190-1 (Tool)

For AMP 227079-7 AMP™ 220189-2 (Die)

SplicingAdapter N/A AMP™ 221551-3

BNC Tee Adapter M/N 45C70 N/A    
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Appendix G

(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 MIN 870365 EN-19418C

Rack with Power Math Associates

Supply MIN 57C368 MCR-1000A (Rack)
Rack-Mounted Math Associates

Transceiver MIN 870367 EN-19418B

62.5 Micron Cable N/A Belden 225362

Twisted Pair Cable 417900-84CAH Paige Electric 412402

Twisted-Pair-to- N/A Amp555053-1
Coax Balun    
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Appendix H

Remote I/O Network Specifications
 

 

 

Using Using
Specification Coaxial Cable Fiber-Optic Cable

Topology Bus Active Star

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

 

Maximum Cable Length RG-59U: 3000ft (1000 m)  6,000 ft (2000 m)*
 

Organization Master-Slave
 

Max. No. of Slave Drops 7
 

Data Encoding

Technique
ManchesterII Biphase

 

Data Link Frame Format SDLC
 

Max. Communication
2.99 msec per drop

 

   Time

Baud Rate 1.75 M baud

Bit Rate 875 Kbits/sec   
*Measured from Stand-Alone Transceiver to Stand-Alone Transceiver through the

hub.
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Appendix J

Glossary of Terms
attenuation: signal reduction inherent in a transmission line or cable over a

given distance. The amountofloss is usually stated in decibels per kilometer at a

specific wavelength.

bend loss: increased attenuation caused by bending a fiber cable at a radius

smaller than the recommended bend radius.

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 metal fibers used as a shield covering for an insulated

conductor or a groupof insulated conductors.

breakoutcable: a tightly-buffered multifiberfiber-optic cable.

buffer: the coating immediately surrounding an individual opticalfiber. It is used

for mechanical protection ofthefiber.

cladding: the glass or plastic outer coating of an optical fiber 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 optical fiber that actually carries the light. Itis

usually described byits diameter in microns. For example, 50/125 means 50

micron diameter core, 125 micron diameter cladding.

crimping tool: a mechanical device that is used to crimp a contact and a 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.

dustcap: a device attached to a connectorto provide protection against dust

and foreign debris.

ferrule: a short tube used to makea solderless connection to shielded or coaxial

cable.

fiber-optic link: a data transmission system consisting of a transmitter, receiver,

and length of fiber-optic cable.

fiber optics: light pulse transmission through opticalfibers.

ground: a connection betweenan electrical 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 forms of 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 particularcircuit,

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 may also

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 bendradius: the smallest radius to which a cable can be bent without

damagingthe fiber.

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 sourceinto a fiber-optic cable;

defined in watts but usually expressed in decibels.

optical power budget: the total amount of optical poweravailable from the

fiber-optic transmitter less the losses presentin thefiber-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 mismatch along the transmission path.

RG: a symbolused 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 composedof a transmitter and receiver.



K1.0

K2.0

K3.0

Appendix K

Fiber-Optic Remote I/O Network
Installation Guidelines

Table of Contents

Introduction 2.0.0... cece cece eeect e eee e eens K-1

K1.1 Fiber-Optic Remote I/O Network Overview ...............005 K-1

K1.2 Fiber-Optic Remote I/O Network System Components ........ K-3

K1.2.1 Drop Cable ........cette K-3

K1.2.2 BNC Tee Adapter and Balun ...................005- K-3

K1.2.3 Stand-Alone Fiber-Optic Transceiver ................ K-3

K1.2.4 Fiber-Optic Rack with Power Supply ................ K-4

K1.2.5 Rack-Mounted Transceiver ........ 00... cece eee K-5

K1.2.6 Fiber-Optic Cable ....... 00...eee K6

Installation 2.0.0... ccc c ccc ceceeeeeee eee eee K-7

K2.1 Installation Planning ............0.. 0 ceceee K-7

K2.2 Installing the Stand-Alone Transceiver ..............000-0005 K8

K2.3 Installing the Rack/Power Supply and

Rack-Mounted Transceivers 2.0...0...ee K-9

K2.4 Installing the Fiber-Optic Cable .......... 0.0.00. cece eee K-11

K2.4.1 Attaching the Fiber-Optic Connectors ............... K-12

K2.5 Connecting a Fiber-Optic Cable Between a Stand-Alone

Transceiver and a Rack-Mounted Transceiver ................ K-12

K2.6 Replacing the Stand-Alone Transceiver ..............00.0005 K-14

K2.7 Replacing the Rack-Mounted Transceiver ................005 K-14

L2.8 Replacing the Fiber-Optic Rack and Power Supply ........... K-15

K2.9 Adding a Network Drop... 0.0...cee K-16

K2.10Disconnecting a Network Drop ......... 0.00. c eee eee K-16

K2.11 Fiber-Optic Cable System Maintenance ...................0. K-16

K2.11.1 Cable System Documentation Maintenance .......... K-16

K2.11.2 Cable System Design Maintenance ................. K-16

K2.11.3 Cable System Inspection .............. 0.0 eee eee K-17

Diagnostics and Troubleshooting ..............0ceeeeeeee ee eeee K-18

K3.1 Network Failure...ee K-18

K3.2 Power Supply Status Indicator is OFF ................0..008 K-19

K3.3 Fiber-Optic Link Adjustment .......0..0.0 0.0.00 c cece K-19



List of Figures
Figure K1.1 - Fiber-Optic Remote I/O Network ..............0 00: scenes K2

Figure K1.2 - Stand-Alone Transceiver .........0 00.00 cee e eee K-4

Figure K1.3 - Fiber-Optic Rack and Power Supply ..................05- K-5

Figure K1.4 - Rack-Mounted Transceiver ........... 0000 eee e eee eee K6

Figure K2.1 - Stand-Alone Transceiver Mounting Dimensions ........... K8

Figure K2.2 - Stand-Alone Transceiver Terminal Block Connections ...... K-9

Figure K2.3 - Fiber-Optic Rack Mounting Dimensions .................. K-10

Figure K2.4 - Rack-Mounted Transceiver Terminal Block Connections .... K-11

Figure K2.5 - Connecting Rack-Mounted Transceivers to a Terminal Strip . K-11

Figure K2.6 - Fiber-Optic Ports and Connectors .............00.:.0 0a ee K-14

Figure K3.1 - Potentiometer Location ........... 0... c cece ees K-20



K1.0 INTRODUCTION

K1.1

This appendix provides an overview offiber-optic networks, a

description of the hardware components that comprise the AutoMax

fiber-optic Remote I/O network, and guidelinesfor installing the
components andfiber-optic cable. Refer to sections 3.5 and 3.6 in

this manual for module installation and replacement procedures.

Fiber-Optic Remote I/O Network Overview

An AutoMax Remote I/O network can bebuilt using coaxial cable or
fiber-optic cable. Fiber-optic cable is recommended whenthe

following 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 Isolation - 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 water will not cause a short

circuit in the fiber-optic cable.

e Distance - Fiber normally has much lowerattenuation that

copper. Therefore, longerlinks can be constructed with

fiber-optic cable than with copper(coaxial) cable.

Unlike the 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 fiber-optic Remote I/O network, as

shownin figure K1.1.

The type of cable or the network configuration used has no effect on

the operation of the Remote I/O network protocols, application
software, or the operation of the Remote I/O module, the Shark

Interface module, the Remote I/O Head, or the Remote Drive
Interface Head.
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Figure K1.1 - Fiber-Optic Remote I/O 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 when this rack and the hub cannot

be located together in the same cabinet. 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 connectedbya 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

drops takes placein 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.

 



K1.2

K1.2.1

K1.2.2

K1.2.3

Fiber-Optic Remote I/O Network System
Components

The AutoMax fiber-optic Remote I/O network system consists of the
following components:

e Drop Cable (M/N 57C366) - used only with the Remote I/O
Communications module or the Shark Interface module.

e BNC Tee Adapter (M/N 45C70), BNC Terminating Load
(M/N 45C71), and Balun - used only with the Remote I/O Head,

the Remote Drive Interface Head, or a personal computer

contianing a PC Link module.

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

e@ Fiber-Optic Rack with Power Supply (M/N 570368)

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

e Fiber-Optic Cable

Each of these components is shownin figure K1.1 and described in

the sections that follow.

Drop Cable

The drop cable (M/N 57C366) is used to connect the Remote I/O
Communications module or the Remote |/O Interface module to the

transceiver.

A 9-pin D-shell connectoris provided at one end of the 3-foot

(1-meter) cable for connection to the Network module. Terminations

are provided on the other end of the cable for connection to the

terminal strip on the transceiver. Refer to figures K2.2 and K2.4 for

these connections.

BNC Tee Adapter and Balun

For the Remote I/O Head, the Remote Drive Interface Head, and the

PC Link module,a twisted-pair-to-coax balun is used to convert the

cable between the module and the transceiver. The balunis

connected to the module via the BNC Tee Adapter (M/N 45C70).

Note that a 75 ohm terminating load (M/N 45C71) is required. The
balun is connected to the transceiver using twisted-pair wire. See

section 3.1.4 for more information on the BNC Tee Adapter.

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 cannot be located within 3 feet of the fiber-optic hub.) It

performsthe bi-directional conversion between electrical 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 onflanges that extend

from both ends of the enclosure. See figure K1.2.

Receive and transmit ports labeled “R” and “T”, respectively, are

provided on one end ofthe transceiver for connection to the 1
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fiber-optic link with the transceiver hub. The transceiveris shipped

with dust caps covering the fiber-optic ports. The dust caps should

not be removeduntil 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 LOCKOUT OR TAG POWERTO BOTH THE MASTEROR SLAVE
DROP AND THE CORRESPONDING RACK-MOUNTED OR STAND-ALONE
TRANSCEIVER BEFORE VIEWING THE FIBER-OPTIC CABLE OR
TRANSMITTER UNDER MAGNIFICATION. VIEWING A POWERED
FIBER-OPTIC TRANSMITTER OR CONNECTED CABLE UNDER
MAGNIFICATION MAY RESULT IN DAMAGE TO THE EYE. FOR ADDITIONAL
INFORMATION, REFER TO ANSI PUBLICATION Z136.1-1981. FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

 

The green LEDsoneither side of each connectorindicate the status

of the receiver and transmitter andwill flicker as data is received and

transmitted by the transceiver.

The opposite end of the transceiver contains a six-screw terminal

block for operating power and signal connections. See section K2.2

for the terminal block designations. The 24VDC required for

transceiver operation must be provided externally. Note that terminal

6 (—24V)is internally connected to the transceiver enclosure.

A jumper betweenterminals 3 and 4 is used to connecta built-in 120

ohm terminating load between terminals 1 and 2. This jumper must

be used on all Stand-Alone Transceivers.
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~ 
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Figure K1.2 - Stand-Alone Transceiver

K1.2.4 Fiber-Optic Rack with Power Supply

The Fiber-Optic Rack and Power Supply (M/N 570368) provide the
mechanical means of mounting and providing powerfor up to 10

fiber-optic transceivers (M/N 570367). Technical specifications are

listed in Appendix A.

 

 



The rack is a 19-inch clear anodized aluminum enclosure with a

transparentplastic front panel. The rack contains a 115/230VAC
powersupply and 10 slots for transceivers. Each transceiver

receives operating powerthrough plug connectionsat the bottom of

eachslot in the rack. Transceiver-to-transceiver wiring and

connection to the fiber-optic link is done through openingsin the

backof 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 transformerto 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 E for the Power Supply

schematic.

 

 

 

 

 
 

 

     
   
 

oO °
Fuse Holder re ©)

- Power Status LED fe Oo co

Power Switch ~4

—_) Cc

Figure K1.3 - Fiber-Optic Rack and Power Supply

K1.2.5 Rack-Mounted Transceiver

The Rack-Mounted Transceiver (M/N 570367)is simply the
Stand-Alone Transceiver (M/N 57C365) attached to an adapterplate
whichallowsit to be mounted in the Transceiver Rack (M/N

57C368). See figure K1.4.

The adapter faceplate contains one green LED which, whenlit,

indicates the transceiveris receiving power. Two captive screws on

the faceplate secure the transceiver to 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 backof 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 betweenterminals 3

and 4 on the 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 the fiber-optic ports. The dust caps

should not be removeduntil the fiber-optic cables are installed, and

should be replaced if the cables are disconnected, to prevent dust

accumulation and the resulting loss of the signal integrity. The green
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LEDsoneither side each connectorindicate the status of the

receiver and transmitter and will flicker as data is received and

transmitted by the transceiver.

 

WARNING
 

 

TURN OFFAND LOCKOUTOR TAG POWER TO BOTH THE MASTEROR SLAVE
DROP AND THE CORRESPONDING RACK-MOUNTED OR STAND-ALONE
TRANSCEIVER 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
OBSERVETHIS PRECAUTION COULD RESULT IN BODILY INJURY.
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Figure K1.4 - Rack-Mounted Transceiver

K1.2.6 Fiber-Optic Cable

The Remote I/O network requires a 62.5 micron duplexfiber-optic
cable. The recommended cable 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 two individually-insulated, tightly-buffered fiber-optic wires

(fibers). This cable may be used in areas where the ambient

temperature will not exceed 80°C (176°F). Additional cable

specifications are provided in Appendix F.

The fiber-optic connectors must be ST®-Compatible Multimode

Connectors with ceramic ferrules. Refer to Appendix F for more

information.



K2.0 INSTALLATION
This section describes how to 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 module installation and replacement 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
 

 
TURN OFFAND LOCKOUTOR TAG POWER TO BOTH THE MASTER OR SLAVE
DROP AND THE CORRESPONDING RACK-MOUNTED OR STAND-ALONE
TRANSCEIVER 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 THEEYE. FOR ADDITIONAL
INFORMATION, REFER TO ANSI PUBLICATION Z136.1-1981. FAILURE TO
OBSERVETHIS PRECAUTION COULD RESULT IN BODILY INJURY.   

K2.1__—_‘ Installation Planning

Use the following procedure to design a fiber-optic networkthat will

achieve maximum signalisolation and cable protection in a specific

environment with minimal fiber-optic cable usage.

You will need to select the tools and personnel that 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 up andinstalling fiber-optic cables.

Step 1. Identify the actual location of the AutoMax drops,

Stand-Alone Transceivers, and the Transceiver Rack(s)

using an equipmentfloor plan.

Step 2. Identify the tentative fiber-optic cable routes. Route the

cablesto allow easy accessin the future.

Step 3. Identify the environmental conditions (temperature,

humidity, hazardous chemicals) along the route that may

damage the cable jacket.

Step 4. Determine howto bypass physical obstructions

(walkways, heat sources, furnaces, caustic chemicals)

along the route that may damage the cable jacket.

Step 5. Determine the best type of fiber-optic cable installation for

each point-to-point link (conduit, raceway, wiring tray).

Step 6. Calculate the total length ofthe fiber-optic cable for each

link.
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Step 7. Note that the maximum link length is 2000 meters without

splicing.

Step 8. Documentthefiber-optic cable system layout. This

document should be maintained for thelife of the

installation.

Step 9. Determine the numberof fiber-optic cable components

that are needed. Refer to Appendix G for more

information on recommended components.

K2.2 Installing the Stand-Alone Transceiver

The Stand-Alone Transceiver may be mounted vertically or

horizontally. Horizontal mounting is recommended, however, to

provide better accessto transceiver LEDs, connectors, and

adjustments.

Use the following procedure to install the Stand-Alone Transceiver:

Step 1. Prepare the mounting surface using the mounting

dimensions shownin figure K2.1 for the correct

placementof the holes.

 

 

TOP VIEW
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Note: All dimensions shownin inches.
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Figure K2.1 - Stand-Alone Transceiver Mounting Dimensions

 



 

 

 

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

screws.

Step 3. Verify that the external powersupplyis turned off. Make

the drop cable and input power connectionsto the

transceiver terminal block as shownin figure K2.2.

TRANSCEIVER
TERMINAL CONNECTION
 

 O
n
h
w
h

+

 
DATA - DROP CABLE BROWN WIRE
DATA - DROP CABLE BROWN/WHITE WIRE
120 OHM LOAD JUMPER*
120 OHM LOAD JUMPER*
+24VDC
GROUND(Connected to 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 onall Stand-Alone Transceivers.   
Figure K2.2 - Stand-Alone Transceiver Terminal Block Connections

Step 4.

Step 5.

Connect the transceiverto the fiber-optic network using

the guidelines provided in section K2.5.

Turn poweronto the transceiver.

K2.3 Installing the Rack/Power Supply and
Rack-Mounted Transceivers

The useris responsible for providing the meansforrackinstallation

in an electrical cabinet. Ensure that all cables are long enoughto

provide accessibility to the Rack-Mounted Transceivers from the

backof the rackto aid in replacementor troubleshooting. Use the

following procedureto install the Rack/Power Supply and

Rack-Mounted Transceivers.

Step 1.

Step 2.

Set the selector switch on the back of the rack to 115 or

230 VAC as required.

Install the rack using #8 screws.Allow at least 1” to 2”

clearance around the rack for adequate ventilation. Rack

mounting dimensions are shownin figure K2.3.
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Figure K2.3 - Fiber-Optic Rack Mounting Dimensions

Step 3. Plug each transceiver into any emptyslots in the rack.

Verify that on the transceivers at the extreme ends of the

rack, a jumper has been connected between terminals 3

and 4 on the six-screw terminal block.

Step 4. Use twisted-pair wire (as specified in Appendix G) to

makeall signal connections betweentransceivers as

shownin figure K2.4. To improve networkserviceability,

make the signal connections betweentransceivers on a

separate terminal strip as shownin figure K2.5. 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 K2.4 - Rack-Mounted Transceiver Terminal Block Connections

 

 

Jumper

<«— Terminal Strip

   

 

 

     
Rack Containing Four Transceivers   

Figure K2.5 - Connecting Rack-Mounted Transceivers to a Terminal Strip

K2.4

Step 5.

Step 6.

Step 7.

Step 8.

Connect eachtransceiverto the fiber-optic network using

the guidelines provided in section K2.5.

Verify that the external powersupply is turned off.

Connect the power cord to a 115 or 230VAC external

powersupply. Note that the rack frame is grounded

directly through the ground pin of the line cord.

Use the rocker switch on the front of the Power Supply to

turn powerONto the rack. A built-in indicator in the

switch will illuminate signifying the presence of power.

Secure each transceiverwith the captive screws on the

faceplate of the module. Attach the transparentplastic

front panel.

Installing the Fiber-Optic Cable

The fiber-optic cable must be handled by experienced personnel

prior to and during installation. Improper handling may result in

damageto the cable. Unless you have in-house expertise with

fiber-optic cable assemblies and installation, 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 the installation.
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e Route thefiber-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 damage the cable’s outer jacket.

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 damagethe cables outer

jacket.

e Pull the cable in accordance with vendorinstructions. Protect the

fiber-optic connectorsif they are attached.

e Do not exceed the minimum bend radius (3” or 75mm)of the

cable.

e Do not exceed the cable’s maximum recommendedpulling

tension.

e 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, and its

corresponding Rack-Mounted Transceiver with the network ID,

the network drop and Remote I/O moduleslot.

K2.4.1_ Attaching the Fiber-Optic Connectors

Typically, short fiber-optic cables are shipped with their connectors

attached. You may need to attach connectorsif replacement cables

are needed, if the fiber-optic link is being altered,or if the cable is

very long. Use only ceramic ferrule ST-type connectors. Refer to

Appendices F and G for cable and connector specifications.

Appendix G alsolists the name of the recommendedfiber-optic

connectorkit. This kit contains detailed instructions that describe

how to attach the connectorsto thefiber-optic cable.

K2.5 Connecting a Fiber-Optic Cable Between a
Stand-Alone Transceiver and a

Rack-Mounted Transceiver

 

WARNING
 

 

TURN OFFAND LOCKOUT OR TAG POWERTO BOTH THE MASTER OR SLAVE
DROP AND THE CORRESPONDING RACK-MOUNTED OR STAND-ALONE
TRANSCEIVER 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 RESULT IN BODILY INJURY.
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CAUTION: Do not damagethe endsofthe fiber-optic cable connectors by touching

them or dropping them. Do not use factory-compressedair to clean thefiber-optic

ports or connectors becausethe air may contain impurities that could scratch them.

Failure to observethis 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.

Step 2.

Step 3.

Removethe dust caps from the fiber-optic ports on the

Stand-Alone and the Rack-Mounted Transceivers. Clean

the ports with lint-free cloth moistened with isopropyl

alcohol or a can of compressed air. Save the dust caps.

All fiber-optic connectors and ports, when notin use,

should be covered with dust caps.

Removethe dust caps from 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.

Attach the cable’s connectors to the ports as follows:

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

wire

e Panel-Mounted Transceiver “R” port: orange

fiber-optic wire

e Rack-Mounted Transceiver “T” port: orange fiber-optic

wire

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

wire

Note that the 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 K2.6. 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 you attachit

to the port. Bending the wire sharply could breakthefiber

inside.

K-13



 

 

Transceiver

Pins— a

Connector
Slot LEDs

<@— Pin
o

  

 

 

Figure K2.6 - Fiber-Optic Ports and Connectors

K2.6 Replacing the Stand-Alone Transceiver

Use the following procedure to replace a Stand-Alone Transceiver.

Step 1. Remove powerfrom the external power supply thatis

supplying powerto this transceiver.

Step 2. Disconnect the input power cable and the drop cable

from the transceiver’s six-screw terminal block.

Step 3. Disconnectthefiber-optic cable from the transceiver.

Step 4. Replacethe transceiver.

Step 5. Re-connect the input power cable and the drop cable as

shownin section K2.2. Connect the jumper between

terminals 3 and 4.

Step 6. _Re-connectthe fiber-optic cable as shownin section

K2.5.

Step 7. Turn poweronto the external powersupply.

K2.7 Replacing the Rack-Mounted Transceiver

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

Step 1. Removethe plastic 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. Disconnectthefiber-optic cable from the transceiver.
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Step 4. Disconnect the twisted-pair cable from the transceiver’s

four-screw terminal block.

Step 5. Loosen the captive screws onthe transceiver’s faceplate

and removeit from the rack.

Step 6. If the newtransceiveris to be located at an extreme end

of the rack, connect the jumper between terminals 3 and

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

Step 7. Insert the transceiverinto the rack and secure it with the

captive screws.

Step 8. Connect the twisted-pair cable to the new transceiver as

shownin section K2.3.

Step 9. Connectthe fiber-optic cable as shownin section K2.5.

Step 10. Turn the Power Supply on. Verify that the LED on the

faceplate of the transceiveris on. This indicates thatit is

receiving power.

Step 11. Re-attach the plastic panelto the front of the rack.

Replacing the Fiber-Optic Rack and Power

Supply
Use the following procedure to replace the Fiber-Optic Rack and

Power Supply. Before beginning this procedure, verify that the

fiber-optic cable, the Rack-Mounted Transceiver, and its

corresponding Stand-Alone Transceiverare labeled with the network

ID number, the network drop number, and the Remote I/O module

slot number.

Step 1. Removethe plastic 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 andfiber-optic cables

from each transceiverin 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 as required.

Step 8. Attach the rack to the mounting surface.

Step 9. Insert each transceiver into the new rack and connect the

twisted pair cable (refer to section K2.3) and fiber-optic

cable (refer to section K2.5).

Step 10. Connect the power cord 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.

K-15



K2.9

K2.10

K2.11

K2.11.1

K2.11.2

K-16

Step 13. Re-attach the plastic panelto the front of the Fiber-Optic

Rack.

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

recommendations provided in section K2.4.

Step 2. Calculate the newlink length. Ensure the newtotal 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 K2.4.

Step 4. Install the new Stand-Alone Transceiverfollowing the

instructions provided in section K2.2.

Step 5. Stop all communications over the AutoMax network.

Step 6. Install the new Rack-Mounted Transceiverfollowing the

instructions provided in section K2.3.

Step 7. Resume network operation.

Disconnecting a Network Drop

Use oneof the following methods to disconnect a drop from the

RemoteI/O network. Note that you do not need to stop network
operation when you disconnect a drop from the network.

e Disconnect the drop cable or the Tee Adapter from the selected

module.

e Disconnect the fiber-optic cable from the Stand-Alone

Transceiver.

e Disconnect thefiber-optic cable from the Rack-Mounted

Transceiver.

Fiber-Optic Cable System Maintenance

The following sections describe recommended maintenance

procedures.

Cable System Documentation Maintenance

Keepthe 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

sourcesof heat, hazardous chemicals, and other changesin the

network cable system environment may occur. Evaluate the effect
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these changes have on the performanceof the network.If

necessary, take corrective action such as re-routing certain

fiber-optic cables.

Cable System Inspection

Inspect the fiber-optic cable system periodically. Use the optical time

domain reflectometer (OTDR) or power meterfor the cable

inspection. OTDRscan 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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K3.0 DIAGNOSTICS AND
TROUBLESHOOTING
This section describes how to troubleshootthe fiber-optic Remote

I/O network and its components. Refer to section 6.0 of this manual

for troubleshooting proceduresfor the Remote I/O module, the
Remote I/O Head, Remote Drive Interface Head, and the Shark
Interface 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.
 

K3.1 NetworkFailure

K-18

Problem: Error code C appears on any Remote I/O module’s LED
display. This error code indicates a networkfailure. Read section 6.3

of this manual and follow step 1-4 before continuing with the

procedure described below. The following procedure is used to

isolate the cause of a networkfailure by systematically checking the

hardware components that make up a point-to-point fiber-optic link.

After each step, determineif the problem has been corrected before

continuing to the next step.

Step 1. Verify that the connections are secure between the drop

faceplate and the Stand-Alone Transceiver. (Depending

upon the application, this will require checking the drop

cable or the Tee Adapter and balun connections.) Verify

that its connections to the Stand-Alone Transceiver’s

terminal block are secure and correct as shownin figure

K2.2.

Step 2. Check the Stand-Alone Transceiver. Using a voltmeter,

verify that the power supply voltage is 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

between terminals 3 and 4. Replace the transceiver.

Step 3. Checkthefiber-optic cable. Verify that the cable has not

been damaged due to improper handling (¢.g., bendingit

beyond the minimum bend radius). Test the cable using a

fiber-optic power meterora fiber-optic time domain

reflectometer (OTDR). The recommended cable

assemblytestsetis listed in Appendix F. Replace the

cable.

Step 4. Removethe plastic panel from 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

PowerSupplyin the the Fiber-Optic Rackis functional;

refer to section K3.2). The powerstatus indicator on

the faceplate should be on. If it is off, unscrew the

captive screws on the faceplate and remove the

transceiver from the rack. Using a voltmeter, verify that

the rack is supplying 14 to 18 VAC throughthe 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

K2.4.

d.) If the transceiver is 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 greenstatus light 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.

Step 2.

Step 3.

Step 4.

Step 5.

Verify that the rocker switch on the front of the Power

Supply is in the ON position.

Verify that the Power Supplyis receiving correct input

power.

Verify that the selector switchis in the appropriate

position (115 or 230).

Turn off powerto the Fiber-Optic Rack. Remove the 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.

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 transceivers is longer than 1000

meters and the values in registers 15-18 increase consistently, you

may have to adjust the duty cycle of the the received signal on each

end ofthe link. Use the following procedure:

Step 1.

Step 2.

Disconnectall other links from the network.

Connect an oscilloscope between terminals 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 signal duty cycle should be 50%.If it is not,

then use the potentiometer on the transceiver to adjustit.

The potentiometer is located between the twofiber-optic

connectors as shownin figure K3.1. Remove the snap-in

button to access and adjust the potentiometer.

 

 
Button

Transceiver

 

O

PS Fiber-Optic
7 ®@ La Connectors

O  
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Figure K3.1 - Potentiometer Location

 



Numbers
Products

M/N 57C328, remote I/O head, 2-4, 2-9,

A-3
M/N 57C329, remote drive interface

head, 2-7, 2-10, A-4

M/N 57C330, remote I/O head, 2-5,

2-10, A-3

M/N 570365, M/N 570367, M/N
57C368,fiber-optic transceivers,

A-5
M/N 57C380, communications passive

tap, 3-4

M/N 57C381, drop cable, 3-4

M/N 57C416, remote I/O module, 2-1,

2-8, 5-1, A-1
M/N 57C554,Sharkinterface, 2-3, A-2

7-segment LED,2-1

A
ABORT ERRORS,see Programming

terminal communications, remote I/O

module, status

Adding a slave drop to the remote I/O
network, 3-32

AutoMax remote I/O
coaxial cable system components,3-2

network specification, H-1

BASIC, see Programming

Block diagrams, B-1

BOARD RESET, see Diagnostics and
Troubleshooting

Cc
Cable system componentlist, G-1

Coaxial cable

installation, 3-7

protection, 3-8

remote I/O network, 1-1

splicing, 3-14

system components,3-2

COMMONreference, see programming,
BASIC task example

Communications passive tap, 3-4, A-1

Configuration
rail |/O (M/N 570328), (M/N 57C330),

4-5

remote drive interface head, 4-7

Sharkinterface, 4-5

Contents
table of, 1

CPU READY, see Status LEDs

CRC ERRORS,see Programming terminal
communications, remote I/O module,

status

D
Diagnostics and troubleshooting, 6-1

error code 31 is on the processor

module’s LED display, 6-6

error code Ais on the

remote drive interface head

7-segmentdisplay, 6-5

remote I/O head, 6-5
remote I/O module’s 7-segment

display, 6-1

remote 1/O
all LEDs are off, 6-4

head rail fault LED is on, 6-5

networkfailures, 6-1

OKLEDis off, 6-1
Sharkinterface module

COMOKLEDis blinking, 6-3
CPU OK LEDis off, 6-3

Disconnecting a slave drop from the

remote I/O network, 3-34

Drops

cable, 3-4

description, 1-1

DROP_TIME, calculations for, 4-3

numbers,2-11

status bits, 4-1

E
E-stop, see Emergency-siop

considerations

Electrical

description, 2-7

remote drive interface head

(M/N 57C329), 2-10

remote I/O head (M/N 570328),

2-9

remote I/O head (M/N 57C330),

2-10

remote I/O module (M/N 570416),

2-8

Sharkinterface module

(M/N 570554), 2-9

Index-1



Emergency-stop considerations, remote

I/O network, 3-27

Error code 31, 6-6

Error code A, 6-5

Error codes,D-|

Example

application programming, 4-7

mounting, 3-20

F

FAULT MSB/FAULT LSB,see Status LEDs

Fiber-optic

configuration, 1-2

remote I/O networkinstallation

guidelines, K-1

G
Glossary of terms,J-1

H
Hardware

related, 1-5

remote I/O drop, 2-12
technical specifications, A-1

Installation, 3-1

AutoMax remote I/O coaxial cable
system components, 3-2

75 Ohm terminating load, 3-6

adding a slave drop to the remote

I/O network, 3-32
BNC jack-to-jack adapter, 3-6

BNC plug connector, 3-5

BNCtee adapter, 3-5

coaxial cable, 3-4

drop cable and communications

passive tap, 3-4

cable system construction, 3-9

cable pulling, 3-10

cable termination, 3-10

constructing long cable segments, 3-14

inspection and testing, 3-9

segmenttesting, 3-13

cable system protection andisolation

recommendations,3-8

chemical and thermalisolation,

3-9
coaxial cable protection, 3-8

Index-2

electrical isolation, 3-8

physicalisolation, 3-9

disconnecting a slave drop from the
remote I/O network, 3-34

installation planning procedure, 3-7

module installation, 3-15

remotedrive interface head

(M/N 570329), 3-25

remote I/O head (M/N 57C328),

(M/N 57C330), 3-18

remote I/O network emergency-stop

considerations, 3-27

remote I/O module (M/N 570416), 3-15

Shark interface module (M/N 57C554),

3-17

module replacement, 3-28
remotedrive interface head

(M/N 570329), 3-31

remote I/O head (M/N 57C328),

(M/N 57C330), 3-30

remote I/O module (M/N 570416), 3-28

Shark interface module (M/N 57C554),

3-29

remote I/O network coaxial cable
maintenance,3-36

design, 3-36

documentation, 3-36

inspection, 3-36

Introduction, 1-1

related hardware and software, 1-5

related publications, 1-4

terms and conventions usedin this

manual, 1-5

J

K

L
LAST RESET, see Programming terminal

communications, remote heads, status

M
Manual

products described, 1-1

related publications, 1-4

terms used, 1-5

Mechanical description, 2-1

remotedrive interface head

(M/N 570329), 2-7



remote I/O head (M/N 57328), 2-4
remote I/O head (M/N 570330), 2-5
remote I/O module (M/N 57C416), 2-1
Shark interface module (M/N 57C554),

2-3

MESSAGES RECEIVED,see Programming
terminal communications, remote I/O

module, status

MESSAGESSENT, see Programming
terminal communications, remote I/O
module, status

Microprocessor, diagnostics, 2-8

Module replacement, 3-28

Mounting

dimensions, 3-19

examples, 3-20

grounding stud location, 3-21, 3-22

N
Networkcable specifications, F-1

O
OVERRUN ERRORS,see Programming

terminal communications, remote I/O

module, status

P
PORT RETRIES, see Programming

terminal communications, remote

heads, status

POWER,seeStatus LEDs

Powerrequirements, A-1

Programming,4-1

application programming, 4-7

examples, Multibus and remote

I/O, 4-8

BASIC task, 4-10

configuration task, 4-9

ladderlogic task, 4-9

examples, Shark, 4-11

BASICtask, 4-13

configuration task, 4-12

ladderlogic task, 4-12

data access, 4-2

data transmission, 4-3

data update rate, 4-3

master remote I/O module dual port

memory, 4-1

register organization, 4-1

Programming terminal communications,

5-1
remote heads (M/N 570328,

M/N 570329, and M/N 57C330),
5-4

clear (C), 5-6
read port (R), 5-6
self test (T), 5-4

status (S), 5-4

write port (W), 5-6

remote I/O module (M/N 57C416), 5-1

read slot (R), 5-3
self test (T), 5-1

status (S), 5-2

write slot (W), 5-3

Q

R
RAIL FAULT, see Status LEDs

RECEIVE TIMEOUTS, see Programming

terminal communications, remote 1/O
module, status

Related hardware and software, 1-5

Related publications, 1-4

Remote |/O
error codes, D-1

memory mapping, I-1

Replacement, see Module replacement

RS-232 port pinout, C-1

RUN, see Status LEDs

S
Schematics, E-1

Shark drop, 1-5

Software, related, 1-5

Specifications
AutoMax remote I/O network, H-1

hardware, A-1

network cable, F-1

Status LEDs, 2-4

+

TAP. see Communications passive tap
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Watchdog timer, 2-7
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