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not be removed. Failure to observe this precaution could result in damageto or

destruction of equipment.
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1.0 INTRODUCTION
The products describedin this instruction manual are manufactured

by Reliance Electric Industrial Company. The Automax Processor

module plugsinto the backplane of an AutoMaxrack and executes

application programswhichin turn control other AutoMax modulesin

the system. The M/N 57C430A and 57C431 Processor modules are

based on the Motorola 68010 16-bit microprocessor. The M/N

570435 Processor module is based on the Motorola 68020 32-bit
microprocessor.All three Processors are programmedusing three

high-level application languages: BASIC, Control Block and Ladder

Logic.

The Processor modules have the following memory/speed

configurations:

Model CPU Speed Memory

M/N 57C430A AutoMax 8 mHz 256K Parity RAM
6010 Processor module

M/N 570431 AutoMax 8 mHz 512K Parity RAM
6011 Processor module

M/N 570435 AutoMax 25 mHz 512K Parity RAM
7010 Processor module

Up to four AutoMax Processor modules can be used in a rack

(M/N 576331, M/N 57C332 or M/N 57C334) to increase the
processing capability and the total memoryavailable for application

tasks. M/N 57C430A, 57C431, and 576435 Processors can be used

in the same rack. M/N 57C430A Processors make 135K-150K

available for application programs depending on which operating

system is loaded onto the Processor. M/N 570431 and 570435

Processors make 300Kavailable for application programs, regardless

of which operating system is loaded onto the Processor. Multiple

Processorsin a rack require the use of the Common Memory module

(M/N 570413 or M/N 570423) for busarbitration and sharing of i

system-wide information. The Common Memory module can also be

used with a single Processor module to make available an additional

128K bytes of memory for common, i.e., system-wide, variables.

An on-board lithium battery and a super-capacitor protect the

Processor module from powerfailures. Should the system lose

power, the on-board battery of the M/N 57C430A or 570431
Processor can maintain the contents of RAM for a minimum of 42

days. The onboard battery of the M/N 57C435 Processor can

maintain the contents of RAM for a minimum of 186 days.

The remainderof this manual describes the functions and

specifications of the module. It also includes a detailed overview of

installation and servicing procedures.
 

 

The thick black bar shownat the right-hand margin of this page

will be used throughout this instruction manual to signify new or

revised text orfigures.   
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1.1

1.2

Additional Information

You should be familiar with the following related publications to use

the AutoMax Processorcorrectly:

e J-3616-1 Kermit Communications Software Instruction Manual

e J-3618 Norton Editor Instruction Manual

e J-3636 Common Memory Module Instruction Manual

e J-3649 AutoMax Configuration Task Manual

e J-3675 AutoMax Enhanced Basic LanguageInstruction Manual

e J-3676 AutoMax Control Block Language Instruction Manual

e J-3677 AutoMax Ladder Logic LanguageInstruction Manual

e J2-3093 AutoMax Enhanced Ladder Editor

e J2-3094 AutoMax Enhanced Ladder Language Reference

e Your ReSource AutoMax Executive Software Loading Instructions

e Your ReSource AutoMax Programming Executive Instruction

Manual

e |EEE 518 Guidefor TheInstallation of Electrical Equipment to

Minimize Electrical Noise Inputs to Controllers

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

e@ Otherinstruction manuals applicable to your hardware

configuration

Related Hardware and Software

M/N 57C430A contains one 256K AutoMax Processor module.

M/N 57C431 contains one 512K AutoMax Processor module.

M/N 57C435 contains one 512K AutoMax Processor module. The

Processor module is used with the following hardware and software,

which can be purchased separately:

1. IBM-compatible personal computer running DOS V3.1 orlater.

2. ReSource AutoMax Programming Executive software (various

model numbers).

3. M/N 610127 RS-232C ReSourceInterface Cable. This cable is
used to connect the personal computerto the Processor module.

If you wish, you may also build your own cable using the pin

description found in Appendix C.

4. M/N 57C413B, 576423 Common Memory module. This module

is used when there is more than one Processorin the rack.

5. RS-232C cable used for communicating with other devices

through the Processorports in the rack not reserved for

connection to the personal computer. If you intend to use these

ports, you will need to build your own cable using the pin

description found in Appendix C.

M/N 570331, 57C332 or 57C334 AutoMax Panel-Mount Rack.

M/N 570491, M/N 570498, or M/N 5706494 AutoMax Power
Supply Module.
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8. M/N 570385 AutoMax Replacement Battery. Note that the
Processor module comes equipped with one (1) battery.

9. M/N 57C404A Network Communications module. This module is

used to connect racks together as a network and supports

communication with all racks on the network that contain

57C404A modules through a single Processor module. M/N

57C404 can be used to connect racks on a network; however,

you cannot communicate over the network to the racks that

contain M/N 57C404 Network modules. You mustinstead

connectdirectly to the Processorsin these racks.

Compatibility with Earlier Versions

AutoMax Processor module M/N 57C430A, M/N 570431, and

M/N 57C435 are not compatible with Version 1.0 of the AutoMax
Programming Executive software (M/N 57C304-57C307).

Processor module M/N 57C430A and M/N 57C431 require Version
2.0 orlater of the AutoMax Programming Executive software.

M/N 57C435 requires Version 3.1 orlater of the AutoMax
Programming Executive software. M/N 57C430 cannot co-exist in the
same rack with M/N 57C430A, 570431, or 570435.

AutoMax Programming
Executive Software

Version 1.0
M/N 570304, 57C305
M/N 57C306, 57C307 (updates)

Version 2.0
M/N 57C390, 57C391
M/N 570392, 57C393 (updates)

Version 2.1D
M/N 570391

M/N 57C393 (update)

Version 3.0
M/N 570395
M/N 570397 (update)

Version 3.1
M/N 570395

M/N 570397 (update)

Version 3.3 and later*
M/N 570395

M/N 570397 (update)

Compatible
Processor Module

M/N 570430
M/N 570430

M/N 57C430A
M/N 57C430A

M/N 57C430A
M/N 570431
M/N 570435
M/N 57C430A
M/N 570431
M/N 570435

M/N 57C430A
M/N 57C430A

M/N 57C430A
M/N 570431
M/N 570435
M/N 57C430A
M/N 570431
M/N 570435

M/N 57C430A
M/N 570431
M/N 570435
M/N 57C430A
M/N 570431

*Note that if you are using the AutoMax Programming Executive for

drive control applications, the Universal Drive Controller module

(B/M 57552) is supported only in Version 3.3 and later of the
Programming Executive software.
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2.1

MECHANICAL/ELECTRICAL
DESCRIPTION
The following is a description of the faceplate LEDs, field termination

connectors, and electrical characteristics of the field connections.

Mechanical Description

The Processor moduleis a printed circuit board assembly that plugs

into the backplane of the DCS 5000/AutoMax rack. It consists of the
printed circuit board, a faceplate, and a protective enclosure. 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 edge

connectors that connect to the system backplane. Module

dimensionsare listed in Appendix A.

The faceplate of the Processor module contains two

independently-isolated 25-pin “D” shell connectors for RS-232C serial

I/O links. The upperport (labeled “PROGRAMMER/PORTB’”) of the
leftmost Processorin the rack is reserved for connection to the

personal computeronly. The personal computer can communicate

with all Processors in the rack through this connection.

All remaining Processor module ports (both those labeled

“PROGRAMMER/PORTB”and “PORTA’) are available for use by
application tasks running on the respective Processors. Refer to

figure 2.1 for the Processor module faceplate and Appendix C for a

pin description.
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Figure 2.1 - Processor Module Faceplate

 



The faceplate contains two greenstatus lights and two

seven-segment LEDsused for diagnostic purposes. The upperstatus

light, labeled “BAT. OK”, indicates whether the on-board battery is

providing sufficient voltage to retain the contents of RAM (ON) or

should be replaced (OFF). See 3.4 for directions on replacing the

battery and Appendix A for battery specifications. The lower status

light, labeled “OK”, indicates whether the board is operational (ON)

or should be replaced (OFF).

Five pre-assigned variables are available for usein all application

tasksto test the status of the on-board battery. These common

boolean variables will have the value 1 if the battery is functional and

O if the battery is not functional. The variables are named according

to the Processor whosebattery is being tested. BATTERYSTATUSO@

is used for the Processorin slot 0. BATTERYSTATUS1 @ is used for

the Processorin slot 1, etc. up to slot 4.

See 3.5.1 and 3.5.2 for more information about the two

seven-segment LEDs on the Processor.

2.2 Electrical Description

The Processor module contains a local watchdog timer which must

be reset within a specified interval or the Processorwill shut down

and all |/O moduleswill be reset(initialized to 0, FALSE, or OFF).

Byte parity is supported for all backplane address and datalines.

The super-capacitor on the Processor module can be charged to

more than 90% ofits rated capacity in approximately 15 minutes and

is typically capable of retaining the contents of RAM memoryfor

approximately 10 hours should the “BAT. OK”light go out and power

is removed from the Processor.

The Processorserial ports support full modem control. RS-232C

signals have 450Visolation to logic common. Referto figure 2.1 for a

typical circuit diagram.
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Figure 2.2 - Typical RS-232C Circuit

Refer to 4.2 for more information on the characteristics of the

Processorports available to the user through application tasks.
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3.0 INSTALLATION
This section describes howto install and replace the Processor

module and the on-board battery. M/N 57C430A and M/N 570431
canbeinstalled in the samerack.

 

THE USER IS RESPONSIBLE FOR CONFORMING WITH THE NATIONAL
ELECTRICAL CODE AND ALL OTHER APPLICABLE LOCAL CODES. WIRING
PRACTICES, GROUNDING, DISCONNECTS, AND OVER-CURRENT
PROTECTION ARE OF PARTICULAR IMPORTANCE. FAILURE TO OBSERVE
THIS PRECAUTION CAN RESULT IN SERIOUS BODILY INJURY OR LOSS OF
LIFE.
 

3.1 Wiring

To reducethe 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 detailed

recommendationsrefer to IEEE 518.

3.2 Initial Installation

Use the following procedureto install the module:

Step 1. Turn off powerto the system.

Step 2. If one or both of the RS-232C ports on the Processor are

to be used by application tasks for serial communication

with devices other than the personal computer, use

shielded RS-232 cables. Cable connectors must be

equipped with EMI/RFl-shielded cable clamps attached to

the cable shield. The cable shield must be groundedat

one end. The cable length must be in accordancewith the

RS-232 specification. Be sure to label the connector so

that it can be easily reconnected later should it ever need

to be removed. A pin description can be found in

Appendix C.

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 backof the module.

Step 4. Activate the on-board battery. When viewing the Processor

module from the front, you can accessthe battery through

the openingin the right wall portion of the Processor’s

protective enclosure. Activate the battery by takingit out of

its holder and removing the tape that coversit. Replace

the battery in its holder. Make certain that the battery is

facing in the properdirection, i.e., the end marked “+” on

the battery is facing the end marked “+” on the battery

holder.

Note that the battery will begin to charge the

super-capacitor as soon asthe battery is replacedin its

holder. For maximum batterylife, you should not remove

3-1



Step 5.

the tape from the battery unless you intend to turn power

on to the module immeciately.

If you are in a programming “check-out” mode during

which power maybeleft off for extended periods of time,

you may wish to leave the tape on the battery and use the

super-capacitor for backup instead. The super-capacitor

will typically provide 10 hours of backup. Using the

super-capacitorfor this purposewill extend thelife of the

battery.

Insert the module into the desired slot in the rack. Ina

single Processor configuration, you can insert the

Processorin any slot 0—4. If the rack will contain multiple

Processors, they can only be placedin slots 1—4.In this

configuration, slot 0 is reserved for the Common Memory

module. Referto figure 3.1.

 

 

Typical 16 Slot Rack
 

~

»_

Typical 10 Slot Rack
g 10o—>

16

 

P/S Oo} 1] 2                   
 

Step 6.

Step 7.

Step 8.
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Figure 3.1 - Rack Slot Numbers

Using a screwdriver, attach cable M/N 610127 (or your

own cable, built according to directions in Appendix C), to

the port labeled “PROGRAMMER/PORTB”ontheleftmost

Processor. Attach the cable from step #2 aboveto ports

being used to communicate with other devices.

Turn on powerto the system. The module will

automatically execute its power-up diagnostics. See 3.5.1

for more information. When diagnostics are complete, the

seven-segment LEDs on the faceplate of the leftmost

Processor module will display “LO”, reading top to

bottom. Code “LO” meansthat the operating system
needs to be loaded onto the Processorsin the rack. See

4.1 for instructions on loading the operating system. The

LEDsonall other Processor modulesin the rack should

be blank. The green “Ok”light on all Processors should

be lit. The “BAT. OK”light on all Processors should also be

lit if the tape was removedfrom the batteries.

Load the operating system using the directions in 4.1.

 



3.3 Module Replacement

Whenyoureplace the Processor module in a single-Processorrack,

you will need to re-load the operating system andall application

tasks unless the new Processoralready has the operating system

loaded on it and the contents of RAMarevalid. In this case, you will

need to load the application tasks only.

In a multiple-Processorrack, if your replacement Processor does not

already have an operating system and valid RAM,you will have to

re-load the operating system and all application tasksto all

Processorsin the rack. If the new Processor has an operating

system, you need only load the application tasks that you want to run

on that particular Processor.

Use the following procedure to replace a Processor module:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Turn off power to the system. All powerto the rack, as well

as all powerto the wiring leading to the module, should be

off.

Use a screwdriver to loosen the screws holding the

RS-232C connectors to the Processor. Detach the

connectors from the module.

Loosenthe screwsthat hold the module in the rack.

Removethe module from the slot in the rack.

Place the modulein the anti-static bag it camein, being

careful not to touch the connectors on the back of the

module. Place the module and the anti-static bag in the

cardboard shipping container.

Take the new module outof the anti-static bag, being

careful not to touch the connectors on the backof the

module.

Activate the battery by taking it out of its holder and

removing the tape that coversit. Replace the battery inits

holder. Make certain that the battery is facing in the proper

direction, i.e., the end marked “+” on the battery is facing

the end marked “+” on the battery holder.

Insert the module into the correct slot in the rack. Use a

screwdriver to secure the moduleinto the slot.

Attach the RS-232C cable connector(s) to the mating half

on the module. Makecertain that the connectoris the

proper onefor this module. Use a screwdriver to secure

the connector to the module.

Turn on powerto the system. The modulewill

automatically execute its power-up diagnostics. At the

completion of its diagnostics, the seven segment LEDs on

the faceplate should display “LO”if this is the only

Processor modulein the rackorthe leftmost Processorin

a multi-Processor configuration and there is no operating

system on the Processor. The LEDsonall other Processor

modules should be blank. The green “OK”light should be

lit, and the “BAT. OK” should belit if the tape was removed

from the battery.

Load the operating system using the directions in 4.1.
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3.4 On-Board Battery Replacement
 

WARNING
 

 
THE BATTERY USED WITH THIS DEVICE MAY PRESENT A HAZARD IF
MISTREATED. DO NOT RECHARGE, DISASSEMBLE, HEAT ABOVE 100°C
(212°F), INCINERATE, OR SWALLOW. REPLACE BATTERY WITH RELIANCE
ELECTRIC M/N 57C385 ONLY. DISPOSE OF USED BATTERY PROMPTLY. FAILURE
TO OBSERVE THIS PRECAUTION COULD RESULT IN’ BODILY
INJURY.
 

3-4

See section 5.2 for a list of the possible reasons that the “BAT. OK”

light on the Processorfaceplate can shutoff. If you need to replace

the battery, the super-capacitorwill provide a typical 10 hours of

back-up powerbetween the time the “BAT. OK”light goes off and

poweris removed from the rack, and the time you insert and activate

the new battery. If you replace the battery within this time limit, you

will not need to re-load the operating system and application tasks.

Complete battery specifications can be found in Appendix A.

Use the following procedure to replace the battery on the Processor

module.

Step 1. Turn off powerto the system. All powerto the rack, as well

as all powerto the wiring leading to the module, should be

off.

Step 2. Use a screwdriver to loosen the screws holding the

connectors to the module. Remove the connectors from

the module.

Step 3. Loosen the screwsthat hold the modulein the rack.

Remove the module from theslot in the rack, being careful

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

Step 4. Take the old battery out of the holder. Removethe tape

from the new battery and insert it in the holder. Make

certain that the battery is facing the properdirection.

Step 5. Re-insert the moduleinto the correct slot in the rack. Use a

screwdriver to secure the moduleinto the slot.

Step 6. _Re-attach the connector(s) to the mating half on the

module. Makecertain that the connectoris the proper one

for this module. Use a screwdriver to secure the connector

to the module.

Step 7. Turn on powerto the rack. The module will automatically

execute its power-up diagnostics. The green “OK”light

should belit, and the “BAT. OK” should belit. If this
Processoror any Processorin the rack displays code

“LO”, you will need to re-load the operating system. See

4.1 for more information.

 



3.5

3.5.1

3.5.2

Processor Module Diagnostics

This section describes the Processor module power-up and run-time

diagnostics.

Power-Up Diagnostics

Whenyoufirst turn on power to the Processor module or cycle

power,it will run diagnostics on the Eprom and RAM memory,

memory managementunit, watchdog timer, parity, interrupts, and

slo.

If more than one Processoris located in the rack,the leftmost

Processorwill also run diagnostics on the Common Memory module.

While running diagnostics, which take approximately 5-15 seconds,

the Processor modulesin the rack will display the code “dd”. When a

module has completed its diagnostics, the LED on the faceplate

labeled “OK”will be turned on.

Should a malfunction be detected, all Processorsin the rack will be

shut down and the status code indicating which diagnosticfailed will

remain on the LED display of the Processorat fault. See Appendix D

for a list of power-up diagnostic error codes.

After diagnostics are complete, the Processor begins periodically

resetting its watchdog to indicate that it is functioning correctly. In a

multiple Processor configuration, all of the Processorsin the rack will

begin resetting the system watchdog located on the Common

Memory module in addition to resetting their own watchdogs. The

Processor module will reset its own watchdog regardless of whether

the operating system is loaded ornot.

Should any watchdogbeallowed to expire at any time after

power-up diagnostics are complete, all Processorsin the rack will be

shut down. If application tasks are currently running in the rack, they

will be stopped. The green LED labeled “OK” onthe faceplate of the

module atfault will be turned off. This Processorwill assert a signal

on the backplaneto reset (set 0, FALSE, or OFF)all local and remote

\/O modules.

Run-Time Diagnostics

During run-time, i.e., while executing application tasks, the Processor

continuously performsreal-time checking of byte parity on the RAM.

The memory management unit (MMU) checksfor errors such as

writing to locations that are read-only. Should any malfunction be

detected, an error code will be displayed on the LEDs and the

Processorsin the rack will be either stopped or completely shut

down, depending upon the severity of the error. See Appendix E for

a list of run-time error codes.

Serious hardware malfunctions, however, can result in application

tasks that are currently running being stopped, the “OK”indicator

being turned off, and the Processor being shut down. Once a

Processor module has shut down, it will not execute any instructions

or respond to commandsfrom the personal computeruntil it is reset

by cycling power.
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4.0 PROGRAMMING

4.1

For information about programming, see the AutoMax language

instruction manuals and the AutoMax Executive instruction manual

referenced in 1.1.

The remainderof this section describes how to load the operating

system, or runbase, onto the Processor‘(s) in the rack and how to

accessthe available Processor ports through application tasks. Note

that you cannot load a Version 1.0 runbase on a 57C430A or M/N

570431 Processor module. You must load the runbase from the

Version 2.0 or Version 3.0 Programming Executive software. The M/N

57C435 Processorrequires the runbase from the Version 3.1 or later

Programming Executive software. You will not be able to load the

operating system using an earlier version of the Programming

Executive software.

Loading the Operating System

Before you can go on-line to any rack in the system, the operating

system, or runbase, for the AutoMax Processor module(s) must be

loaded to the local rack from the personal computer on which you

have installed the AutoMax Executive software. The operating

system, which oversees the operation of the CPU and the execution

of application tasks, is provided in three versions: 6010/6011 -

Standard, 6010/6011 - Ethernet, and 7010 - Standard. The 6010/6011
- Standard or 6010/6011 - Ethernet operating system can be used

with M/N 57C430A or M/N 57C431 Processors.In order to use the

Ethernet functions that allow communication over Ethernet using the

TCP/IP protocol, an Ethernet Network Interface module (M/N
47C440) mustbeinstalled in the rack and the Ethernet operating

system must be used. The Ethernet operating system is also required

if any of the following functions are used in BASIC tasks:

READVAR%, WRITEVAR%, FINDVAR!, and CONVERT%. The 7010-
Standard operating system, which supportsall of the Ethernet

functions, must be used with the M/N 57C435 Processor.

When you load the operating system to the Processor modulesin the

rack, you will be prompted for which operating system you want to

load for the M/N 57C430A and M/N 57C431 Processors. The 7010 -
Standard operating system will be loaded onto all M/N 57C435

Processors. Note that if you have loaded the 6010/6011 - Standard
operating system and then you use the Ethernetfunctions in an

application task, the Processorwill display error code 4A on its LEDs

whenyoutry to put the task into run.

The 6010/6011 - Ethernet operating system will occupy

approximately 121K or RAM, leaving 135K available for application

tasks on the M/N 57C430A Processor. The 6010/6011 - Standard
operating system will occupy approximately 106K or RAM,leaving

150K available for application tasks on the M/N 57C430A Processor.

The M/N 57C431 Processor makes 300K available for application
tasks, regardless of which operating system is used. The M/N

57C435 Processor also makes 300Kavailable for application tasks.

The operating system(s) will be loaded at the maximum baud rate

available for the Processors being used. If you are using 6010/6011

and 7010 Processors in the same rack, makesure theleft-most

Processoris a 7010 (M/N 570435) Processor. This will allow the
operating systemsto be loaded at 19200 baud. If the leftmost
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Processorin the rack is a M/N 57C430A or M/N 57C431, the

operating system(s) will be loaded at 9600 baud. At 9600 baud, it will

require approximately two minutes to load each operating system to

Processorsin the rack. Although they are similar, the operating

systemsfor the 6010/6011 and 7010 Processoraredifferent. If there

are 6010/6011 and 7010 Processors mixed in the samerack, loading

the operating systemswill take approximately twice as long asit

would if there were only one type of Processorin the rack.

Follow the directions below to load the operating system(s)forall

Processor modulesin the local rack at one time. You can then load

the operating system(s) to all racks on all networksin the system.

Note: If you load an operating system into a Processor(s) that

already contains one, the new operating system will write over
the existing operating system, and anytasksin the Processor(s)
will be deleted.

1. If you have not already doneso, turn on the personal computer

and run the AutoMax Executive by typing

AUTOMAX2
or

AUTOMAX3

2. Turn on powerto the rack. You will note that the leftmost

Processor module in the rack displays the letters “L’ and “O”

(reading top to bottom). This code prompts you to Load the

Operating system. Because Processor modules have on-board

battery backup, you will need to re-load the operating system

only when enhancements becomeavailable, when you change

the password for the rack using the PWOS.EXEutility or when a

Processor modulein the rackis replaced.

3. If you have not already done so, connect the personal computer

to the leftmost processorin the rack, following the directions

in 4.4,

4. Enter a <CR>at theinitial screen. If you are using AutoMax

Version 2, select F10 for “Load Operating System”. If you are

using AutoMaxVersion 3, select “Load Operating System” from

the Commands menu.Note that you will see the message “Local

O$invalid - Direct connection only” before you load the

operating system forthefirst time. The AutoMax Executive

software will load the operating system onto all Processor

modulesin the local rack at the normal baud rate. The AutoMax

Executive will display on the screen the portion (%) of the

operating system that has been loaded.

5. Wheninstallation begins, the code “L’ “O”will disappear from the

two seven-segment LEDs onthe leftmost Processor module. The

LEDs should beblank. If any error codes appear on the LEDsof

the leftmost Processor, the loading was not successful. Repeat

step 4 above.

6. You can now load the operating system to otherracksin the

system connected to the local rack (the rack to which your

personal computer is connected) through 57C404A Network

Communication modules. For any network containing 5706404

Network Communication modules, you must connectdirectly to

each rack on the networkto load the operating system (see steps

1-5 above).
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All Processorsin all racks on a network containing only 57C404A

modules can be accessed and loaded throughthe single

connection at the local rack. Note that you do not need to

establish a network connection through the ON-LINE menu to

load an operating system over a network. The loading procedure

is always performed through Load Operating System on the

Commands menu.

To load the operating system over a network(s) connected to the

local rack through 57C404A Network Communication modules,

select “Load Operating System” from the Commands menu

again. Select “N” to load the operating system over the

network(s). Then select “A” to load the standard operating system

or “E” to load the Ethernet operating system.At this point, you

have three choices:

- enter “A’ to load the operating system to all drops onall

networksthat do not already have an operating system.

Whenthe procedure is complete, the system will print the

drop numbers that have not been loaded to the screen.

- enter “O” to load the operating system to all drops onall

networks, regardless of whether the Processors in those

drops already have an operating system. This option will

write overall operating systemsthat exist in all Processors on

all networks. It will also require that you re-load any tasks that

exist on those Processors. Note that this option requires the

password to be entered.

- enter the slot numberof the Network module representing

the network you wantto load over. If you select this option,

you will also be able to chooseto load the operating system

to one drop, all drops on this network where there is no

operating system,or to load the operating system to all

drops on this network regardless of whetherthere is an

existing operating system. This third option will require that

you re-load any tasks that exist on the Processors whose

operating systems were over-written. If you choosethethird

option, the system will print the drop numbers that have not

beenloaded to the screen. The passwordis required to

over-write any existing operating system.

Enter your choice and <CR>.

Accessing Processor Ports

All Processorports in the rack except the port

“PROGRAMMER/PORTB’in the leftmost Processorare available to

the user. A port can be accessed using the OPEN statement (OPEN

PORTAor OPEN PORTB)in BASIC tasks running on the specific

Processor on which the port is located. Refer to J-3675 for more

information on the OPEN statement.

Referto figure 4.1 for information about the OPEN statement SETUP

parameter for the AutoMax Processor. Defaults are indicated by (D).
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hex number
l
 

a) | D | 0 | a)
 

| |
[i5[tafis}12{t1fiofo]e]{7}e[s]4}sf2{1]o]
 

  

F—%

OPTIONAL TERMINATION
CHARACTERSFOR INPUT

STATEMENTS

: XON, XOFF HANDSHAKE
ENABLED(D)

: HARD COPY DEVICE
: NON HARD COPYDEVICE(D)
: ECHO ON(D)
: ECHO OFF
: 7-BIT CHARACTERS
: 8-BIT CHARACTERS(D)
: ODD PARITY (D)
: EVEN PARITY
: PARITY DISABLED (D)
: PARITY ENABLED

 =     
 :1 STOPBIT (D)

: 2 STOP BITS
 o

-
o
o
+
0
+
0
+
0
0
0
2

: HARDWARE HANDSHAKING
DISABLED(D)

: HARDWARE HANDSHAKING
ODO00 = Default Setting ENABLED

=
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Figure 4.1 - Specifying the SETUP Parameter in an OPEN Statement

Programmable Tick Rate

Control Block, BASIC, and PC tasks can be executed at a fixed scan

rate. The scan rate for a Control Block task is set using the

SCAN_LOOPfunction; the scan rate for a BASIC task is set using the

START EVERYstatement; the scan rate for a PC task is set in the

editor. (In addition, a BASIC task can be delayed by using the DELAY

statement.) All of these scan rates can be specified in termsof ticks.

The “programmabletick rate” allows you to change the definition of

the tick. By changing thetick, the time base for tasks is changed.

This change allows you to run a task at a scan rate other than the

default of 5.5 msec. It also allows you to execute application tasks at

more easily understood scan times (5.0 msec or 10.0 msec.).

Thetick rate is set using the Rack Configurator in the AutoMax

Programming Executive Version 3.1 orlater. It is not available when

using previous versions of the Programming Executive. Thetick rate

can be set when a Processor module is added or modified. The

programmabletick rate can be set in increments of 0.5 msec.

between 0.5 msec and 10.0 msec. For compatibility, the default tick

rate is 5.5 msec. Thetick rate is defined separately for each

Processorin a rack.

Thetick rate is transferred when the configuration object codeis

transferred to the Processor. Thetick rate is set on the Processor

immediately when the configuration is loaded.
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4.4.1

4.4.2

4.4.3

4.4.4

A Control Block task containing the CML block must not be present

whena tick rate of other than 5.5 msec.is used. If a Control Block

task with the CMLblockis installed and the tick rate is not 5.5 msec.,

the taskinstallation will fail.

A tick rate below 2.0 msecis not recommended for 6010/6011
Processors due to system overhead. A Control Block task containing

with at most 15 average blocks (an average block has a 70 usec

execution time) can run with a 2.0 msec.tick rate; a task with 30

blocks can run at 3.0 msec.

Restrictions

This section describeslimitations and restrictions on the use of this

module.

Numberof Processors in a Rack

A maximum of four Processor modules may be pluggedinto the

rack. M/N 57C430A, M/N 57C431, and M/N 57C435 can be usedin

the same rack.

RackSlot Restrictions

A Processor module can occupyanyslot from 0-4 in the 6, 10 or

16-slot AutoMax rack. If the rack will contain multiple Processors,slot

0 must contain a Common Memory module andslots 1-4 can contain

Processors.

Use with the DCS5000 M/N 57C407 Processor

Module or the 57C430 Processor Module

A M/N 57C430A, M/N 570431, or M/N 570435 Processor module

cannot be usedin a rack that also contains a M/N 57C407 Processor

module or a 57C430 Processor module.

A rack can contain either 1) DCS5000 Processorsonly, or 2)

M/N 57C430A, 570431, and 57C435 Processors only. You can,

however, connect the racks together over a network.

Ethernet Commands

All tasks using Ethernet commands must be run ontheleft-most

Processorin the rack.
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5.0 DIAGNOSTICS AND
TROUBLESHOOTING
This section explains how to troubleshoot the Processor module and

field connections. If the problem cannot be corrected by following the

instructions below, the module is not user-serviceable.

 

WARNING
 

WHENWRITING TO OUTPUTS, BE CAREFULTO INSURE THATNO UNEXPECTED
MACHINE MOTION WILL RESULT. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN BODILY INJURY OR DAMAGETO EQUIPMENT.   
 

5.1 The “OK”LEDIs Off

Problem: The “OK” LED on the Processor module faceplateis off.

The possible causesof this problem are the following: the Processor

has failed its powerup diagnostics, the watchdog timer has been

allowed to expire, or the powersupply is malfunctioning. If the power

supply is functioning correctly, i.e., providing sufficient powerto the

rack, the Processor module must be replaced. Use the following

procedureto isolate a problem with the powersupply:

 

THE CONNECTOR ON THE FACEPLATE OF THE POWER SUPPLYIS AT LINE
VOLTAGE WHEN AC POWERIS APPLIED. DISCONNECT ALL POWER FROM
THE POWER SUPPLY BEFOREHANDLING THE WIRING.FAILURE TO OBSERVE
THIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF
LIFE.
 

Step 1. Verify that the power supplyis receiving 115V AC power.

If the poweris on, the “POWER ON”LED onthe power

supply faceplate should belit, indicating the presence of

115V AC power. If the LEDis notlit, check the wiring to the

faceplate terminals marked “120VAC L1” and “L2”.

Step 2. Verify that there has been no short circuit.

A. lf you are using Power Supply M/N 570491:

If the poweris on, the “P/S READY” LED on the power

supply faceplate should beon. If the LEDis off, use the

following procedureto isolate the problem.

a) Turn off powerto the Rack and all connections.

Wait until the LEDs on the faceplate of the Power

Supply have goneout. Use a screwdriver to loosen

the screws holding the Power Supply modulein the

Rack. Slide the module out about oneinch to

ensure that the backplane connections have been

broken. Do not take the module out of the Rack.
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b) Turn on powerto the Rack.If the P/S FAULT LED
turns on, the problem lies in the Rack backplane.

Go on to step 2c.

If the P/S READY LED doesnotlight, the Power
Supply module is malfunctioning and needs to be

replaced.

c) Turn off power again. Wait until all LEDs on the

faceplate of the Power Supply module have gone

out. Use a screwdriver to disconnectthe terminal

strip from the Power Supply module. Do not

remove the wires from the terminalstrip.

d) Remove the module from the Rackand verify that

card edge connectors are clean and that the

connectors on the backplaneare in good

condition.

e) Re-insert the Power Supply module. Use a

screwdriver to re-connectthe terminalstrip to the

Power Supply module. Turn on powerto the Rack.

If the problem is not corrected, replace the Rack.

B. If you are using Power Supply M/N 570493:

The FAULT LED on the Power Supply module should

always be off when input poweris on, the Power

Supply output voltage is within properlimits, and the

watchdog alarm coming from the backplaneis not

active. lf the Power Supply FAULT LEDis on, use the

following procedureto isolate the problem.

a) Turn off powerto the rack and all connections.

b) Replace the Processor module whose OK LED was

off.

c) Turn on powerto the rack. If the Power Supply

FAULT LEDturnson,the problem is with the Power

Supply.

Step 3. Verify that the power supply outputis sufficient to power

all of the modulesin the rack.

Checkthe total power requirements for the modulesin the

rack against the power supply output.

The “BAT. OK” LEDIs Off

Problem: The “BAT. OK” LED on the Processor module faceplateis

off. The possible causes of this problem are the following:

e the tape covering the battery has not been removed

e the battery is not facing in the properdirection

e the battery is missing

e the battery is malfunctioning

e@ the powersupply is malfunctioning

To correct the problem, first turn off powerto the rack. Refer to steps

1-3 in section 3.4 for instructions on taking the Processor module out

of the rack to inspect the battery. If the tapeis still covering the

battery, removeit. If the battery is missing or not facing in the proper

direction, insert the battery with the “+” end facing the “+” marking



on the battery holder. If none of the above actions correct the

problem, replace the battery.

 

 

 

                  

5.3 BUS ERROR

Problem: Codes “31” or “50” through “58” appear on the Processor

module’s LEDs. These codessignify that a bus error occurred when

the system attempted to access an I/O module. The possible causes

of this error are the following: a missing module, a module in the

wrongslot, or a malfunctioning module.It is also possible that the

user has attempted to write to the wrong registers on a module

through an application task. Use the following procedureto isolate a

buserror:

Step 1. Determine where the buserror occurred.

Connect the personal computerto the rack and run the

ReSource AutoMax Programming Executive. Display the

error log for the Processorthat indicates the error. The

error log should indicate the address that caused the bus

error or a line number in a BASIC or Control Block

application task. The address will be displayed in

hexadecimal notation. To decode the address,follow the

directions below.

a. To determine the slot number wherethe buserror

occurred, convert the hex addressinto a bit pattern

and decodein decimal notation as follows:

MostSignificant 16 Bits

BIT

31 30 29 28 27 26 25 24 23 22 21 20] 19] 18] 17] 16

0} 0 BYTE 0 0 1 0 THIS RACK
BIT # SLOT #

0 = Forced
1 = Unforced  
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b. To determine the register in the slot where the bus

error occurred, take the slot number you decodein

“THIS RACK SLOT #” and decodetheleast significant

16 bits according to the type of module found in the

slot:

Any Local I/O Module*

Least Significant 16 Bits

 

BIT
 

                 
 

REGISTER | »|

 

A Remote I/O Module (M/N 576416)

Least Significant 16 Bits

 

 

BIT

15) 14/13712],11])/10]} 9} 8]/77/6;/5/4]/3];2717 0
 

           
 

REMOTE
0 0 0 DROP REGISTER b      RACK SLOT

 

A Network Communications Module (M/N 570404)

Least Significant 16 Bits

 

 

BIT
 

15) 14/13712],11])/10]} 9} 8]/77/6;/5/4]/3];2717 0
            
 

0 0 0 DROP REGISTER b     
The bit number being accessed may be determined from word

bit # = BYTE BIT # + (8*b)
lf BYTE BIT # and 8*b = O, address may have been accessed

as a word (integer) or bit 0 of byte 0.
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* The hexadecimal number represents the Multibus

address ofthe error. Therefore, the standard Reliance

register numberfor any type of module can be decoded

from this figure and the figure in part a. For more specific

information, ¢.g., drop number, use the applicable figures

that follow.

 

 

 



A ModbusInterface Module (M/N 570414)

Least Significant 16 Bits

 

 

BIT
 

157 14/13]; 12)11])/10]; 978] 77, 6),5]7/4)/3]271 740
                 
 

R | »|
whereR is a local register address, which may be used with the I/O monitor.

Determine the Modbus register numberfrom the following table:

 

R (Decimal) | Modbus Register (Decimal)

64 — 319 [(R — 64)*16] + BYTE BIT # + 8*b + 1
320 — 575 [(R — 320)*16] + BYTE BIT # + 8*b + 10001
576 — 1599 (R —576) + 30001
1600 — 2623 (R— 1600) + 40001
 

An Allen-Bradley Interface Module (M/N 570418)

Least Significant 16 Bits

 

 

BIT
 

157 14/13]; 12)11])/10]; 978] 77, 6),5]7/4)/3]271 740
                 
 

R | »|
whereR is a local register address, which may be used with the I/O monitor.

Determine the A-B register numberfrom the following table:

 

A-B A-B Register
R (Decimal) | File | (Decimal)

64 — 319 BO R - 64

320 — 575 B1 R — 320

576 — 1599 NO R — 576

1600 — 2623 N1 R — 1600
 

An AutoMate Interface Module (M/N 570417)

Least Significant 16 Bits

 

 

BIT
 

15714)13]712]/11)710]} 978] 77,6),5]7/4)/3]271 70
                 
 

R | |
whereR is a local register address, which may be used with the I/O monitor.
Determine the AutoMate register numberfrom the following table:

 

R (Decimal) | AutoMate Register (Octal)

64 — 319 0000.00 — 0377.17
320 — 575 0400.00 — 0777.17
576 — 1599 2000 — 3777
1600 — 2623 4000 — 5777
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c. When youhave determined the slot and register

addressat which the buserror occurred, go on to the

steps below.If “THIS RACK SLOT #”referred to a

RemoteI/O or Network module, makecertain you are
working with the card in the remote or network drop

when you go onto the remaining stepsin this section.

Step 2. Verify that there is a modulein the slot and that the I/O
definitions in the configuration are correct for the module.

Refer to figure 3.2. Verify that the register numbers defined

in the configuration are valid for the module.

For remote I/O installations, also verify that the masterslot
and remote drop numberare defined correctly.

Step 3. Verify that the module can be accessed.

Use the I/O Monitor function in the ReSource AutoMax
Programming Executive to display the registers on the

module.If the personal computeris able to monitor the

registers, the problemlies in the application software (refer

to step 4). If you cannot monitor the registers, the problem

is in the hardware(refer to step 5).

Step 4. Verify that the user application softwareis correct.

If a BASIC task caused the buserror, the error log will

contain the statement numberin the task wherethe error

occurred. If a Control Block or Ladder Logic task caused

the error, you will need to search the task for any instances

where you wrote to an input.

Step 5. Verify that the hardware is working correctly.

Verify the hardware functionality by systematically

swapping out the module in question, the Processor

module(s) or slave Remote I/O module, and the

backplane. After each swap,if the problem is not

corrected, replace the original item before swapping out

the next item.

Common Memory Module Diagnostic
Failure

Problem: The green LED on a Common Memory module located in

slot 0 is off, and a Processor modulein the rack displays codes 4.0.

through 4.6. These error codes mean that the Common Memory

module hasfailed one of its power-up diagnostics.

Systematically swap out the Common Memory module and the

Processor module(s). After each swap, if the problem is not

corrected, replace the original item before going on to the next item.

If the problem persists, take all of the modules except the Common

Memory module and one Processor module out of the rack. If the

problem is now corrected, another module in the rack is causing the

problem. Replace the remaining modules oneat a time until the

problem reappears.If none of these tests reveals the problem,try

replacing the backplane.



5.5 Incorrect Data

Problem: The data used by application tasksis either always off,

alwayson, ordifferent than expected. The possible causesof this are

the following: a module in the wrongslot, a programming error, ora

malfunctioning module.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Verify that all inputs to the rack are wired to the correct

devices.

Confirm that all connections at the terminalstrip are tight.

Connect a voltmeterto the proper points on the terminal

strip and toggle each device. Verify that the deviceis

generating the correct voltage or current, depending upon

the module youare testing. If the voltage or currentis

incorrect, there is a problem with the external device,its

powersupply, or the wiring to the terminalstrip.

Checkthe cable for continuity between the faceplate

connector and the terminal strip.

Verify that the input circuit on each input module is

working correctly.

Toggle the input devicesto verify that the LED associated

with eachis also toggling. If it is not toggling, either the

LED orthe input moduleitself is malfunctioning.

Verify that each module can be accessed.

Connect the personal computerto the rack and run the

ReSource AutoMax Programming Executive.

Stop all programs that may be running.

Use the I/O Monitor function to display the individual I/O

points or registers on the module, whicheveris

appropriate. If the points can be monitored, the problem

lies in the application software (refer to steps 4 and 5). If

the points cannot be monitored, the problem lies in the

software (go onto step 6).

For all modulesin the rack, verify that the configuration

referencesthe correct slot and register locations. For

remoteI/O installations, also verify that the master slot and

drop numberare referenced correctly.

Verify that the application programs running in the rack

are correct.

Checkto see that the application programsthat reference

the symbolic namesassociated with the hardwarein the

rack have declared those names COMMON.

Verify that the hardware is working correctly.

To test local I/O, systematically swap out the module in

question and the Processor module(s). If the problem

persists, take all of the modules except the module in

question and one Processorout ofthe rack. If the problem

is now corrected, one of the other modulesin the rack is

causing the problem. Reconnect the other modules one at

a time until the problem reappears. If none of these tests

reveals the problem, replace the backplane.

To test the remote I/O system, first verify that the remote
\/O system is communicating with the drop that contains
the module being tested. Next, by systematically
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swapping out modules, determine whether the module

being tested is the only module that is not working

correctly. If more than one module is not working correctly,

the problem mostlikely lies in the remote I/O system.
Refer to the instruction manual for the M/N 57C416
Remote I/O Communications module for more information.
If the problem doesnotlie in the remote I/O system, it

probably involves the remote rack.

To test the remote rack, systematically swap out the

module being tested and the slave Remote I/O module.If

the problem persists, take all of the modules except the

slave Remote I/O module and the module being tested out

of therack. If the problem is now corrected, one of the

other modulesin the rack is malfunctioning. Re-connect

the other modules oneat a time until the problem

reappears. If the problem appearsto be neitherin the

remote I/O system nor in the remote rack replace the
backplane.



Appendix A

Technical Specifications
M/N 57C430A

Ambient Conditions

e@ Storage temperature: —40°C - 85°C

e Operating temperature: 0°C - 60°C

e@ Humidity: 5-90% non-condensing

Maximum Module PowerDissipation

e 15 Watts average

Dimensions

e@ Height: 11.75 inches

e Width: 1.25 inches

e@ Depth: 7.37 inches

System Power Requirements

e 5 Volts: 3000 mA average

e@ +12 Volts: 100 mA average

e@ —12 Volts: 100 mA average

Battery Specifications

Type:Lithium

e@ Size: AA

e Voltage: 3.6 Volts

e@ Amp. Hrs.: 2.0

Memory Retention

e@ Minimum hold-up with battery: 42 days

e Typical hold-up with battery: 333 days

@ Minimum hold-up without battery: 10 minutes

e Typical hold-up without battery: 10 hours

e@ Maximum charge-up time: 15 minutes

Serial Port Specifications

@ Type: RS-232C

e Electrical Isolation: 450 Volts

e Voltage: +/—12 Volts

e@ Maximum current per channel: +/—30 mA
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Appendix A (Continued)

Technical Specifications
M/N 57C431

Ambient Conditions

e Storage temperature: —40°C - 85°C

e Operating temperature: 0°C - 60°C

e@ Humidity: 5-90% non-condensing

Maximum Module PowerDissipation

e 15 Watts average

Dimensions

e@ Height: 11.75 inches

e Width: 1.25 inches

e@ Depth: 7.37 inches

System Power Requirements

e 5 Volts: 3000 mA average

e@ +12 Volts: 100 mA average

e@ —12 Volts: 100 mA average

Battery Specifications

e Type: Lithium

e@ Size: AA

e Voltage: 3.6 Volts

e@ Amp.Hrs.: 2.0

Memory Retention

@ Minimum hold-up with battery: 42 days

e@ Typical hold-up with battery: 333 days

@ Minimum hold-up without battery: 10 minutes

e@ Typical hold-up without battery: 10 hours

e@ Maximum charge-up time: 15 minutes

Serial Port Specifications

@ Type: RS-232C

e Electrical Isolation: 450 Volts

e Voltage: +/—12 Volts

e@ Maximum current per channel: +/—30 mA
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Appendix A (Continued)

Technical Specifications
M/N 57C435

Ambient Conditions

e Storage temperature: —40°C - 85°C

e Operating temperature: 0°C - 60°C

e@ Humidity: 5-90% non-condensing

Maximum Module PowerDissipation

e 15 Watts average

Dimensions

e@ Height: 11.75 inches

e Width: 1.25 inches

e@ Depth: 7.37 inches

System Power Requirements

e 5 Volts: 3000 mA average

e@ +12 Volts: 100 mA average

e@ —12 Volts: 100 mA average

Battery Specifications

e Type: Lithium

e@ Size: AA

e Voltage: 3.6 Volts

e@ Amp. Hrs.: 2.0

Memory Retention

@ Minimum hold-up with battery: 186 days

e Typical hold-up with battery: 8.2 years

@ Minimum hold-up without battery: 10 minutes

e Typical hold-up without battery: 10 hours

e@ Maximum charge-up time: 15 minutes

Serial Port Specifications

@ Type: RS-232C

e Electrical Isolation: 450 Volts

e Voltage: +/—12 Volts

e@ Maximum current per channel: +/—30 mA
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Appendix B (Continued)

Module Block Diagram
Processor Module (57C435)
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Appendix C

Connecting the AutoMax Processor
to the Personal Computer

If it is necessary to prepare a cable to connect a personal computerto the

AutoMax Processor, follow the steps below. See the PC3000 User Manual

(J2-3096) for more information about connecting the PC3000 processorto the

personal computer.

 

WARNING
 

 
THE FOLLOWING INSTRUCTIONS ARE INTENDED ONLY TO ALLOW
FABRICATION OF PROPER CONNECTIONS BETWEEN RELIANCE EQUIPMENT
AND USER-PROVIDED PROGRAMMINGDEVICES. THE USER MUST READ AND
UNDERSTAND ALL APPLICABLE INSTRUCTION MANUALS PRIOR TO
OPERATING THE EQUIPMENT. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN BODILY INJURY.
 

1. Determine whether your programming terminal contains a 9- or 25-pin male

connector.

2. Cuta suitable length (not to exceed 10 feet) of 22-gauge, multi-conductor

cable.

3. Follow the connector manufacturer’s instructions and make cable

connections using figure 1 or 2, whicheveris applicable.

4. Check for grounds, shorts, and continuity using an Ohm meter.

 

 

Programming Terminal End of Cable Reliance End of Cable
25-Pin Female Connector 25-Pin Male Connector

SIGNAL PIN# PIN# SIGNAL

RECV 30 ee 2 XMIT
XMIT 20——_—— 3 RECV
CTS 5 4 RTS
RTS 4 -_——————_ 5 CTS
DTR 200 -—_—_— 6 DSR
DSR 6 ———————_.__- 20 DTR
COM FP $i 7 COM

 

Figure 1
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Programming Terminal End of Cable Reliance End of Cable

9-Pin Female Connector 25-Pin Male Connector

SIGNAL PIN# PIN# SIGNAL

RECV 20+ 2 XMIT
XMIT 30 Ti RECV
CTS 8 4 RTS
RTS 7 o™-_~— 5 CTS
DTR 4 -—— mS DSR
DSR CIO 0 DTR
COM 5 —_————————- 7 COM
 

Figure 2

UserSerial Ports
i All AutoMax Processor module ports exceptfor the port labeled

“PROGRAMMER/PORTB”ontheleftmost Processorin the rack are available to

the user to connectto an external device which will be controlled by application

tasks running on the Processor. Refer to the Enhanced BASIC Language

Instruction Manual (J-3675) for more information. Note that with AutoMax

Processor modules, you can use the statements OPEN PORTA or OPEN PORTB.

Note:if you do not enable bit 15 (hardware handshaking) in the SETUP parameterof

the OPENstatement, only pins 2, 3, and 7 of the port you OPENwill be meaningful.

Pin# I/O

2 O

3 I

4 O

5

6

7

10 O

20 O

Function

This signal contains transmitted data.

This signal contains received data

Transmit status. This signal is true whenever the transmitter is sending

characters.It is used to “bracket” a character transmission.It can be

used to enable/disable any type of external equipment, such as a

tri-state transmit modem, which requires an enable signal to output

characters. Refer to the OPEN statement in the Enhanced BASIC

Language manual (J-3675) for details concerning the operation of the

modem enable signal (RTS pin on connector).

This signal enables the transmitter. It must be true for the transmitter to

send a character. This signal is typically used for hardware flow control.

It is meaningful only if hardware handshaking has been enabled.

This signal enables the receiver. It must be true in order for the receiver

to accept characters.If the signal becomesfalse while a messageis

being received, any characters being received will be deleted and an

error will be reported to the application software. This signal is

meaningful only if hardware handshaking has been enabled.

Signal ground.

This signal is an isolated +12 Volt which can be used as an enable

or equipment ready indicator. The signal is always on whenever

poweris applied to the Processor.

This signal indicates receiver status. The signal is true wheneverthe

receiver can accept characters, i.e., when the receive buffer is not

full. When the receive bufferfills to within a specified limit (63

characters), the signal is turned off. The signal can be used to

disable anothertransmitter. It is meaningful only when hardware

handshaking has been enabled.

See the following page for examples.
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Appendix C

(Continued)
The following figures describe typical user port pin configurations.

Modem Transmit Enable

with No Flow Control
 

 

 

    

 

 

 

AutoMax Processor User Equipment

2 TXD TRANSMIT ~ TRANS

M

03 « RXD RECV " RECV

E
RTS MODEM ENABLE ~ M SIG COM

< SIGNAL COM _

CTS
5

DSR XMITis always enabled

6 RCVis always enabled

NOTE: CTS and DSR must be asserted when hardware

20 NC handshaking has been enabled(bit 15 in setup parameter

of OPENstatement).

40 +12V

Cable Break Detect
AutoMax Processor User Equipment

2 TXD (2) (to user Trans pin)

RXD
(3) (to user Recv pin)

7 <« * (7) (touser Sig Com)

4

5 CTS

DSR
6

20 (must be asserted, +5 to +12 volt

level, wire to pin 10 on AutoMax

RS-232 connectoror to user Equip

10 Ready pin on RS-232 connector)
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Appendix C

(Continued)

One-Directional Flow Control

(Hardware Handshaking)
 

 

   
 

 

AutoMax Processor User Equipment

2 (2) The usertransmitteris
TXD disabled or shut off when

the AutoMax receiveris full.

3 RXD (3) In this configuration no
characters are lost by the

7 « * (7) AutoMax task receiving
characters.

4

5 (6) (Transmit Enable)

6 DSR

DTR
20

10 +12V

Bi-Directional Flow Control
(Hardware Handshaking)

AutoMax Processor User Equipment

2 TXD 2 (to user Trans pin)

3 RXD 3 (to user Recv pin)

7 « » 7 (to user Sig Com)

4 4

5 CTS 5 (Trans Enable)

6 DSR 6

DTR
20 20 (Recv Buffer Status)

In this configure bin, no
4+12V characters are lost by the

10 10  AutoMax task or user equipment
receiving characters.
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Appendix D

Diagnostic LED Error Codes

Processor Overload

00 CPU overload

Corrective action: move one or more application tasks to other Processor

modulesin the racks, or make scan times longer.

Power-Up Diagnostics

The following error codesare displayed while the Processor module performs

power-up diagnostics.

0.0. EPROMfailed
0.1.- 0.3. Bad CPU
0.4. Internal buserror test failure

0.5. Parity test failure

0.6. External buserrortest failure

0.7. Processorin the wrong slot

1.0. - 1.6. RAMfailure

2.0. I/O protection failure
2.1. PIO failed
2.2. PC accelerator failed

2.3. 8253 timer/counterfailed
2.4, SIO failure

2.5. Communicationsinterruptfailed

2.6. SIO interrupt failed

2.7. 8253 countertimerinterruptfailed

2.8. Local watchdogfailed

3.0. Bad backplane

3.1. Multibus parity test failure

4.0. - 4.5. Common memory RAMfailure

46. Common memory system watchdogfailure

5.0 Processors with incompatible EPROMsin the rack i

Corrective action: replace the Processor (M/N 57C430A, 57C431, or 570435), or
replace the Common Memory module (M/N 57C413) if error codes 4.0.- 4.6.

remain on.

Run Time Errors

02 Task or configuration checksum failure

Corrective action: clear the error. i

Runbase Booting

The following status/error codes are displayed while you load the runbase, or

operating system, onto the Processor module(s) using the AutoMax

programming software. All of the following codes except 6.5. apply to the top port

of the Processor module, labeled “Programmer/Port B”.

5.1 Incompatbile runbase downloaded i

6.0. Unexpected interrupt on upperport of processor

6.1. Parity error

6.2. Receiver overrun

6.3. Framing error
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6.4. Serial port fatal error

6.5. Illegal interrupt on lower port of processor

6.6. Transmit interrupt error

6.7. Runbaseintegrity lost

6.8. Bad runbase checksum

6.9. Transmit buffer error

7.0. Multi-processor runbase download in progress

7.1, Disconnect time-out during download

7.2. Spuriousinterrupt received

Corrective action: 6.3. may be caused by attempting AutoMax ON-LINE

PROGRAMMINGfunctions before the runbase is loaded onto the Processor

module(s) in the rack. In this case, exit the ON-LINE PROGRAMMING menu and

download the runbase. 7.0 is a status message only. Forall other error codes,

cycle powerand try to load the runbase again.

Loading the Runbase over the Network

8.0. Bad messagelength specified for network message

8.1. Bad destination drop

8.2. Transmitting drop inactive

8.3. Destination port unallocated

8.4. Destination port busy

8.5. Did not receive expected response

8.6. Spurious networkinterrupt received

8.7. Network messageis being transmitted

Corrective action: 8.0. and 8.1. are caused by a failed Processorin the leftmost

slot. For 8.2., check the coax cable; then try replacing the network module. For

8.3. - 8.5., check the destination Network module, then the leftmost Processorin

the destination rack. For 8.6. and 8.7., cycle power and try to load the runbase

again.

Miscellaneous ProcessErrors

8.8. Processorfailure

Corrective action: replace Processor module.



Appendix E

Run Time LED Error Codes
 

WARNING
 

ONLY QUALIFIED PERSONNEL FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF THE CONTROLLED EQUIPMENT SHOULDINSTALL, ADJUST,
OPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTAND THIS
MANUAL AND OTHER MANUALS APPLICABLE TO YOUR INSTALLATION.
FAILURE TO OBSERVETHIS PRECAUTION COULD RESULT IN BODILY INJURY.
 

 

WARNING
 

 
INSERTING OR REMOVING THIS MODULE ORITS CONNECTING CABLES MAY
RESULT IN UNEXPECTED MACHINE MOTION. POWER TO THE MACHINE
SHOULD BE TURNED OFF BEFOREINSERTING OR REMOVING THE MODULE
OR ITS CONNECTING CABLES. FAILURE TO OBSERVE THESE PRECAUTIONS
COULD RESULT IN BODILY INJURY.   
STOPALLError Codes

The following hardware and software error codes causeall tasks running in the

rack to stop.

10 Event count underflow

- too many WAITs (max. 32768)

- not enough SETs (BASIC tasks)

11 Event count overflow

- too many SETs (max. 32767)

- not enough WAITs (BASIC tasks)

12 Hardware event time-out

- interrupt time exceeded programmedtime-out

limit in a Control Block task

13 Runbase booterror

- acheck on the runbasefailed

14 Processoroverlaplimit exceeded

- ran out of processing capacity (time)

15 External watchdog time-out detected

- another processorin the same rack stopped

17 Addresserror detected

- caused by a read/write to an invalid address

18 Spuriousinterrupt or hardwarefailure

19 Powerfailure detected

1A Watchdogon this Processorfailed

1b Hardware event countlimit exceeded

- too manyinterrupts set without being

acknowledged

- program too long

- collective scans too fast

1c Illegal instruction detected

- runbasesoftwarefault

- bad Processor module

- bad EPROMs
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1d Privilege violation detected

- runbase software fault

- bad Processor module

1E Un-implemented instruction detected

- runbase software fault

- bad Processor module

1F Illegal interrupt detected

- runbase software fault

- bad Processor module

30 Problem in application software

31 Buserror

- attempt to access invalid address

32 Define channel error

- problem in application software

33 Define scan error

- hardware fault

34 Memoryintegrity lost

- hardware fault

35 DC drive CML blockinitialization error

36 Communication betweendrive processorand |/O

controller lost

- hardware fault

37 DC drive I/O controller run-time board error
- hardware fault

38 UDC module generated a STOP ALL
39 UDC module interrupt allocation failed
3A Processor OS incompatible with UDC OS

Corrective action: correct the problem in application software. Try to reset by

cycling power and re-loading configuration and application tasks. Replace the

Processor module. For error code 31, see J-3650; for error code 37, see J-3669.
For error code 17: If you define bits in a register that is also defined as a register,

neither the bits nor the register can be forced. For error code 38, examine the

error logsfor all UDC tasksin the rack. Also, error code 38 can be caused by

enabling CCLK on more than one modulein the rack. Verify that CCLK is enabled

on only one module. Forerror code 39, cycle powerto the rack and re-load the

configuration and application tasks.

BASIC STOPALLError Codes

The following error codes are caused by problems in BASIC tasks and causeall

tasks to stop.

40 Too many RETURNS from GOSUBs (or RETURN without GOSUB)

41 Illegal jump into a FOR loop

42 NEXT statement does not match current FOR

43 Invalid START EVERYstatement

44 Invalid EVENT statement

45 STOPstatement executed in application software

(causes a STOP ALL/CLEAR)

46 SET or WAIT attempted with no event definition

47 Task stack overflow

48 GOSUBsnot balanced at END statement

49 Insufficient space for channel buffer

4A Attempted to execute undefined opcode

4B Attempted to execute non-executable opcode

4C Attempted to executeillegal opcode

4D RESTOREto non-DATAstatementline number

4E Attempted to take square root of a negative number

4F Attempted to RESUMEwithout being in an ON ERRORhandler



Corrective action: correct the problem in application software. Error code 47 can

be caused by performing a PUT on a closed port. Error code 4A can be caused

by attempting to use Ethernet functions with the standard operating system

loaded. To use Ethernet functions, you must load the Ethernet operating system.

Multibus and Processor Bus STOP ALLError Codes

50 Onboard parity error
51-54 Onboard buserror or accessviolation

55 Multibus parity error during read access

56-58 Multibus accessviolation or bus error

60 Networkinterrupt allocation failed

61 Network receiving queue overflow

62 Networktransmit queue underflow

Corrective action: reset by cycling power and re-loading configuration and

application tasks.If the small green LED labeled “OK” on the Processor module

faceplate is off, replace the Processor module. Correct any incorrect accessesin

application software. Systematically swap out hardware modules. For error codes

55-58, if none of the above correct the problem,try replacing the backplane.

Drive-Related Error Codes

The following error codesindicate a powercircuit or external drive system fault.

After correcting the problem, reset the Processor module to clear the error code.

80 Instantaneous overcurrent fault
- armature current exceeded IOC_THRESHvalue in CML task

81 Line sync lossfault

82 Tachlossfault
- 40% armature voltage with less than 5% tach feedback

83 Overspeed/overvoltage fault
- CML task OSV_FDBK exceeded OSV_THRESH number

84 Hardware overspeed fault

- drive analog module potentiometer setting exceeded

by input voltage

85 External IET fault

- external fault input triggered

86 Phaserotation fault

- incorrect phasing

87 Shorted SCR detected in power module

Corrective action: troubleshoot powercircuit and external drive system.

Configuration Error Codes

The following error codes usually indicate a discrepancy betweenthe actual

hardware configuration and the I/O definitions in the configuration for the rack.

EO TASKspecified in configuration uninstalled,

at wrongpriority, of wrong type, on wrong

Processor module; wrong spelling of TASK

E1 Invalid configuration, configuration not successfully downloaded.

E2 \/O referenced in configuration is missing.

E3 \/O referenced in configuration is missing. Invalid configuration,
configuration not successfully downloaded.

E4 Error building task, insufficient memory in Processor Module.

Invalid configuration, configuration not successfully downloaded.
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E5 Error building task, insufficient memory in Processor

Module. Invalid configuration, configuration not

successfully downloaded.

E6 \/O referenced in configurations is missing. Error building
task, insufficient memory in Processor Module.

E7 Invalid configuration, configuration not successfully

downloaded. I/O referenced in configuration is missing.
Invalid configuration, configuration not successfully

downloaded.
E8 Error installing application task, common symbol could not

be resolved, insufficient memory in Processor Module.

EQ Error installing application task, common symbol could not

be resolved, insufficient memory in Processor Module.

Invalid configuration, configuration not successfully

downloaded.
EA Error installing application task, common symbol could not

be resolved, insufficient memory in Processor Module. I/O

referencedin configuration is missing.

Eb Error installing application task, common symbol could not

be resolved, insufficient memory in Processor Module. I/O

referenced in configuration is missing. Invalid

configuration, configuration not successfully downloaded.

EC Error building task; and error installing application task,

common symbol could not be resolved, insufficient

memory in Processor Module.

Ed Error building task; and error installing application task,

common symbol could not be resolved, insufficient

memoryin Processor Module. Invalid configuration not

successfully downloaded.

EE Error building task; and error installing application task,

common symbol could not be resolved, insufficient

memoryin Processor Module.I/O referenced in
configuration is missing.

EF Commonvariable forced by another Processor Module.

Corrective action: verify that the configuration correctly describes the physical

configuration of the system and the tasksinstalled on the Processor module(s).

Reset by cycling powerand re-loading the configuration and application tasks.

For error code EF, un-force the variable and do a STOPALLfrom the AutoMax

ON LINE PROGRAMMING menu.

Fatal Errors

The following error codes usually indicate that the runbaseis not functioning

correctly. If any of these error codes appears, the configuration task and all

application tasks are deleted from the Processor module.

FO-F9 Fatal error

FA-FF Fatal error

Corrective action: cycle power. Re-load the configuration task and all application

tasks. Replace the Processor module.

Informational Messages

The following codessignify a particular condition, not necessarily an error.

dd This Processor module has successfully

completed power-up diagnostics and is waiting for

other Processor modules to complete their

diagnostics



Lo The runbase needs to be loaded onto the rack

bo Rackconfiguration is being validated

do Application task installation in progress

di Waiting on synchronizing event (in a rack with

multiple processors)

d2 Waiting on mutual exclusion lock (in a rack with

multiple processors)

Corrective action for b0 and dO that do not change or disappear: re-load

configuration file and application tasks.
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Appendix F

Using Modemswith AutoMax Systems
This section describes how to connect a local personal computer to a remote

rack through modems. The term “local” is used to denote the location of the

personal computer from which you will communicate through modems. The term

“remote” is used to denote the location of the rack with which youwill

communicate through modems.

Note that this section describes how to connect modemsto the

“PROGRAMMER/PORTB”port, not the ports in the rack available to the user. See

Appendix C for connections to userports.

The instructions below assumethe use of Hayes modemsor Hayes compatible

modems. Refer to J-3684 or J-3750 for information on connecting and
disconnecting the personal computer and the Processor.

Installing the Modem at the Remote End

The instructions below assumethat the remote rack already contains a runbase,

or operating system.

1. If you have not already done so, connect a personal computer to the

“PROGRAMMER/PORTB”port on theleft-most Processor modulein the
rack.

Run the AutoMax Programming Executive.

Select the On-Line Programming menu.

Select the Connect menu.

Select Baud Rate.

2
A

ks
wo

LV

Using the up and down arrow keys, choose the baud rate that matches the

baud rate of the modem youwill be using.

N Press <CR> to select the baudrate.

Disconnect the cable between the Processor and the personal computer.

Set the modem to auto-answer mode.

10. Connect the modem to the telephoneline and to the same Processorport

used for the personal computer. The cable between the DB-25 connectors on

the modem and the Processorusesstraight wiring for pins 2, 3, and 7.

Accessing a Rack by Modem

1. Edit the file BAUDRATE.INI in the AMX2 subdirectory (for Version 2.0 systems)

or AMX3for Version 3.0 systems on the local personal computer.

2. Assign “NORM”to the modem baud rate. For a 1200 baud modem,you

would select NORM=1200. The modem attached to the local personal

computer must be at the same baud rate as the modem on the remote

connection.

3. Attach a modem to the personal computer port COM1 or COM2. Attach the

modem to a phoneline.

If you have not already done so, run the AutoMax Executive.

5. Select Communication Interface (F6) (AutoMax V2.X) or select Kermit from the

command menu (AutoMax V3.X)
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At the prompt “Kermit-ASD>”, enter the following:

SET PORT COMI <CR>
SET SPEED #### <CR> (where #### is the modem baudrate)
C <CR>

Dial the phone numberof the remote rack’s modem by entering one of the

following commands:

AT DT ###-####  (tone-capable phoneline; where ###—#### is the

remote rack modem’s phone number) or

AT DP ###=####  (pulse-dial only line; where ###—-#### is the

remote rack modem’s phone number)

Whenthe remote modem answers and the connection has been completed,

return to the AutoMax menuby typing the “Ctrl” and “]” keys at the same

time.

Enter C.

. Enter Q <CR>.

. Select On-Line Programming. This completes the connection between the

local personal computer and the remote rack.
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