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The information in this user’s manual is subject to change withoutnotice.

 

DANGER

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

IN ITS ENTIRETY BEFORE PROCEEDING. FAILURE TO OBSERVE

THIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR

LOSS OF LIFE.
 

 

DANGER

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

 

WARNING

RELIANCE STRONGLY RECOMMENDS THE USE OF AN EXTERNAL,
HARDWIRED EMERGENCY STOP CIRCUIT OUTSIDE THE
PROGRAMMABLECONTROLLER CIRCUITRY. THEEMERGENCY STOP
CIRCUIT MUST DISABLE THE SYSTEM IN CASE OF IMPROPER
OPERATION. UNCONTROLLED MACHINE MOTION MAY RESULT IF
THIS PROCEDURE IS NOT FOLLOWED. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN BODILY INJURY.  
Amphenol® is a registered trademark of Amphenol.

AMP™is a trademark of AMP, Inc.

Belden®is a registered trademark of Belden,Inc.

Multibus® is a registered trademarkof Intel Corporation.

Reliance® and AutoMate® are trademarks of Reliance Electric Companyorits subsidiaries.
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1.0

REMOTE HEAD

M/N
45C37/45C37A
45C38/45C38A

45C38B

Introduction and General Description

Scope1.1

1.2

1.2.1

1.2.2

The products describedin this instruction manual are manufacturedor distributed by
Reliance Electric Industrial Company. This manualcovers the application of the Auto-
Mate RemoteI/O Network. The major categories covered include physical specifications,
application programming, installation, monitoring and troubleshooting.

Overview of Remote I/O System

The AutoMate 30/40 system includes the capability of remotely mounteddigital or nu-
merical I/O. This allows the I/O to be mounted wherever needed, for example on a ma-
chine or in a process. The two typesof devices that can be connected to the remote I/O
network are called a Remote Head (RH) and a RemoteI/O Processor (RIOP).

Network Topology (Architecture)

Topology refers to the interconnecting geometry ofthe drops on the Network. Remote 1/O
uses the multidrop configuration in which each drop is connected to the network
through the use of a Tee tap. Multidrop allowsfor very easy installation of the network
wiring, as there is no central point to which all drops must be wired. Also, the order in
which devices physically connect to the network is not important.

Up to 32 remote subsystem drops can be connectedto a remote network configuration.
All the drops can be Remote Heads address 0-37(octal), but there can only be a maxi-
mum of 12 remote racks, address 0-13(octal).

Transmission Medium

The transmission medium that is used for Remote I/O is coaxial cable in the baseband
mode. Abaseband system is one in whichthe digital data is placed directly on the media
without modulation. The data communication rate is 800K baud (800,000bits per sec-
ond). There are two typesofcables that can be used for the Remote I/O communication
network.The overall distance requirement will determine which cable is used. Thefol-
lowing are the cable types and the maximumdistancecapabilities:

Coax Cable Type Max. Distance

Belden #9259 3,600ft.
Belden #8213 6,000 ft.

See Section 4 installation of coax.



1.2.3

1.2.4

1.2.5

Software Protocol

The protocol used for Remote I/O Network is Master Slave. The Master sendsdata to all
units on the networkandthen readsdatafrom all drops on the network.The time required
for the Master to transmit to each drop on line and receive the data is fixed. Therefore,
response time can be predicted forvarying communicationsloads and the maximumtime
for data update can be calculated.

Remote I/O Processor

In the Remote I/O network, one RIOP MUSTbe designated as network Master. This is done

by the mode selector switch on the RIOP card. When selected as the master the RIOP

receives data from devices on Multibus, transmits it to the proper remote subsystems,
receives the response data, and makesthat data available to devices on Multibus. All
communications protocol and error checking are handledbythe Remote I/O Processor, so
that the AutoMate 30/40 processoris not burdened with the remote I/O update.

This manual specifically applies to the REMOTEHead, but does discuss the Remote I/O
Processor when referencing the Remote I/O system. For more details concerning the
Remote I/O processor and system, refer to manual J3034.

Remote Head

The Remote Head is one of the devices that can be connected to the RIOP network. The
remote head is used to interface with rails and local heads.In all configurations the
Remote Head is always a slave device to the Master RIOP. The remote head has 41/0 ports
where 4 rails, local heads, interface modules or any combination can be connected.
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2.0 Remote I/O Processor Hardware

2.1

2.1.1

Each Remote Head ismade upof2circuit boards in a metal housing; a Remote Processor
card and the Power Supply.

The Remote Head Processor card includes an Intel 8031 microprocessor, high-speed

UART, a female BNC coax connectorfor connecting to the network, and an I/O Interface
chip for communicating with the four I/O ports.

The Remote Heads, model numbers 45C37/45C37A, 45C38/45C38A, and 45C38B are
the same exceptfor the type ofpower supply contained within the Head. The powersup-
ply formodel number45C37/45C37A hasan inputvoltage of 120V/240 VAC.The power
supply for model number 45C38/45C38A has an input voltage of 24 VDC. The power
supply formodel number 45C38Bhasan inputvoltage of24-48 VDC.The power supply
board ismade upofand includes a switching powersupply,voltage check, powerfailure
circuitry, a ready relay whosecontactsare available at the terminal strip, and six status
indicators.

Status Indicators

Description of LED’S

There are 6 LEDindicators, which tell the user the status of the Remote Head. These
indicators are also used to indicate diagnostics, some ofwhich are for the Remotenet-
work and someare for that Head, which aids in troubleshooting the Remote Head. On
the 45C37 and 45C38thefirst status LED is hidden. The descriptions below for the
45C37A also apply for the 45C38A and 45C38B.

Hidden (45C37) — Remote I/O Processor CPU is working properly
READY(45C37A) within the limits of internal diagnostics.

POWER — Indicates that the +5 volts within specified range. THIS DOES
NOT INDICATE INPUT VOLTAGE TO THE POWER SUPPLY BUT
ONLY OUTPUT POWER FROM THE SUPPLY.

READY(45C37) — The CPU is communicating and updatingI/O.
ACTIVE (45C37A)

XMIT — Data is being transmitted, turned on for 100 msec every time
the Remote Head transmits.

RECV — Data is being received, turned on for 100 msecevery time the
Remote Head receives a good message.

Rail Fault — Communication between theI/O ports and the I/O devices has
failed, and I/O reset has been applied (shutting off outputs).
Whenthis indicatoris on, the XMIT and RECVindicates which
I/O port has failed. This is represented in a binary pattern.
Refer to table below.

XMIT RECV PORT #

0 0 0

0 1 1

1 oO 2

1 1 3



2.1.2

2.1.3

LED Operation During Power Up

On powerupofthe remote head,all the LED’s are turnedon except theACTIVE (45C37A) or
READY(45C37) as a lamptest.

The Remote Head then performsa self-test. During the self-test the ACTIVE (45C37A)or

READY (45C37) LED remainsoff. TheXMIT, RECVandthe RAIL FAULTindicators are used

to report a failure. The type of failure is determined by what LED's are on/off. (Refer to
Table one)

If the diagnostics pass, the ACTIVE (45C37A) READY (45C37), XMIT, RECV, RAIL FAULT

indicators are turned off, waiting for communication to be sensed on the Remote I/O
network. When communication is sensed, the RECV indicator is then turned on,
indicating the Remote Head is receiving messages.

LED Operation After Power Up

Ifafailure is detected, theACTIVE (45C37A) orREADY (45C37) LED will remain offand the

errorfault listedbelowwill be displayed on the LED's. Thesefault conditions are terminal.
The Remote Head requires that the power be cycled down and backupto recover.

TABLE 1] - LED STATUS CODES THAT ARE TERMINAL:

ACTIVE RAIL

/READY XMIT RECV FAULT DESCRIPTION

OFF OFF OFF OFF communication failure or

never established or

executive checksum error

OFF OFF ONn** OFF communicationtest 1
failure

OFF ON OFF OFF communication test 2

failure

OFF OFF OFF ON 1/O interface failure

OFF ON ON OFF watchdogtest failure
OFF OFF ON ON internal RAM failure (8031)

OFF ON OFF ON external RAM failure

OFF ON ON ON watchdog timeout

The LED’s are also used to show non-fatal fault conditions.

TABLE 2 - LED STATUS CODES THAT ARE NON-FATAL:

READY XMIT RECV FAULT DESCRIPTION

ON ON ON OFF normal operation

ON ON ON ON port 3 device fault
ON OFF ON ON port 2 device fault
ON ON OFF ON port 1 device fault
ON OFF OFF ON port 0 device fault
ON OFF ON OFF undefined

ON OFF ON OFF undefined

ON OFF ON OFF undefined

**Note: before communication to this drop is established, the receive LED will blink as
Who-Are-You (WRU) messagesto other nodesare received.



2.2 Selector Switches

2.2.1

2.2.2

Mode Selector Switch

The ModeSelector Switch sets up the operation ofthe Remote Head,either as drop 0-17
or drop 20-37 as a slave in the Remote Network.

ROO - This position selects the Remote Head to operate as a Remote Drop in the
range of 0-17 (octal).

R20 - This position selects the Remote Head to operate as a Remote Drop in the
range of 20-37 (octal).

Drop No. Selector Switch

Drop No.Selector Switch — Selects the drop addressof the Remote Head. Select 1 of 32
possible drops, 0-37 octal.

Whenthe Modeselector switch is in ROO, the selector switch sets the Remote Head drop
number. The drop number would be 0-17octal.

Whenthe Modeselector switch is in R20, the selector switch sets the Remote Head drop
number. The drop number would be 20-37octal.

NOTE:Theselector switch settings are read only on powerup.



2.3 Remote Head Connections

2.3.1 Terminal! Strip

The terminalis located on the front ofthe remote head andis protected by a guardcover.
Input powerfor the power supply and the Ready contacts are accessible at this terminal
strip.

 

DANGER

HIGH VOLTAGE APPEARS ON THE INPUT TERMINALS. REINSTALL THE GUARD
COVERING THE TERMINAL STRIP AFTER THE WIRE CONNECTIONS ARE MADE.
FAILURETO OBSERVE THIS PRECAUTION COULD RESULTIN SEVERE BODILYIN-

 JURY OR LOSS OFLIFE.   
2.3.1.1

2.3.1.2

Input Power

Theinputpowerfor the Remote Headis connectedatthis point. The input poweris either
A-C or D-C depending on the model numberofthe Remote Head. M/N 45C37/45C37A
isA-C input powereither 120V or 240 V. M/N 45C38/45C38Ais the 24 VDCinput pow-
er. M/N45C38B uses 24-48 VDC input power.

ForA-C units the voltage select is done by moving ajumper which is brought out to the
terminalstrip from inside the power supply and mustbeinstalled to the corresponding
input power terminal, either 120 volts or 240 volts.

Refer to section 2.4.6 figure 2.4.6.1 for an illustration of connecting the input power.

Ready Relay Terminals

Aset ofnormally open contacts from the readyrelay are available. These contacts should
be usedby the Userto indicate loss of communication or in the Emergencystopcircuit
to remove powerfrom the I/O devices, Figure 2.3.1.2.1 shows an exampleofthe typical
field wiring using the ready contacts in the emergency stop sequence.Figure 2.3.1.2.2
shows the schematic of the Ready Contact Circuit.

The operation of the ready relay is described in the theory of operation in section 6.
 

WARNING

 
YOUMUSTPROVIDEAHARDWIRED EMERGENCYSTOPCIRCUIT OUTSIDEOFTHE
PROGRAMMABLE CONTROLLER CIRCUITRY THAT INCLUDES THE READY RELAY
CONTACTS. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULTIN BODILY
INJURY.
  



2.3.1.2 Ready Relay Terminals (Cont.)

pee
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Figure 2.3.1.2.1
Typical Field Wiring Using Ready Contacts
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Figure 2.3.1.2.2
Schematic of the Ready Contact Circuit

   
  

2.3.2 I/O Port Connectors

Thereare four ports on the face ofthe Remote Head. Any combinationof I/O Rails, Local
Headsor Interface modules can be connectedviaan I/O interconnect cable. The length of
the interconnectcable is 46 inchesfor a rail and Interface Module, and 10 feet or46 inches
for the local head.(The 10 foot cable is shippedwith the Local Head). Cable Managementis
provided onthe front ofthe Remote Head.Refer to section 2.5.5 figure 2.5.5.1 and 2.5.5.2
which showsthe connectors and cable area.

2.3.3 BNC Connector

This BNC connector is used to attach the remote head to the remote I/O network. The
remote I/O network cabling is described in detail in section 4.0.



2.4 I/O RESET MODE SELECTION

2.4.1

2.4.2

INTRODUCTION

For mostindustrial applications,it is customary that all Digital outputs are resetif the
powerislost, if the processor is stopped,or if a problem is detected within the system.
This mode provides the safest operation.

In some applications, however,it may not be desirable to reset the digital outputs of the
processorif loss of communication to that drop orif a fault is detected. This is most
commonin continuousapplications whereit is necessary for the process to continue.

OPERATION

The Remote Head 45C37/38 provides the user the option of selecting whetheror not the
outputs will be reset. With the jumperin place - as shipped from thefactory all digital
outputs connecteddirectlyto the Remote head orviaLocal Headswillbe reset ifthe power
is lost, ifthe processoris stopped, or ifcommunication to the Remote Headis interrupted.

With thejumperremoved,all digital outputconnected directlyto the Remote Head orviaa
Local Headwill retain theirlast state ifthe processoris stopped or ifcommunication to the
Remote Headis interrupted.If poweris lost, the outputs will of course be reset.

 

 

WARNING

WHEN THE I/O RESET IS DISABLED, THE USER MUST TAKE APPROPRIATE SAFE-

TY PRECAUTIONSIFTHE DIGITAL I/OWERETO HOLD THEIR STATE INDEFINITE-

LY. THIS CONDITION MUST BE ALARMED, AND THIS ALARMING CAN BE ACCOM-
PLISHED BY USE OF THE READY RELAY AND/OR THE APPLICATION PROGRAM

AND APPROPRIATE DIAGNOSTICBITS. FAILURE TO OBSERVE THESE PRECAU-

TIONS COULD RESULTIN BODILY INJURY.
 

Note, the operation of the Ready Relay is not affected by the jumper position. The Ready
Relay will always open ifcommunications to the Remote Headare interrupted.This relay
should be used to take adequate safety measures in the event of communication loss.
Refer to Section 6 for a more detailed discussion of Ready Relay operation.

 



2.4.3 Jumper Selection

TheI/O reset function can be disabled two different ways depending on which Remote
Head circuit board is installed in the Head.

In older units, ajumper is removed to disable I/O reset.In later (newer) units, I/O reset
is disabled by cutting out a O ohmresistor. Figure 2.4.3 shows these two cases.

When the Remote Head hascircuit board 59018-SR or earlier (example: 59018-SP),
jumper JQ is removed.

When the Remote Headcircuit board is 59018-SSor later, a 0 ohm resistor (R20) is cut

out.

 

CAUTION

DO NOT REMOVE ANY OTHER JUMPERS THAT ARE ON THE BOARD.IN LATER

UNITS (CIRCUIT BOARD 59018-SS OR LATER), J9 IS USED FOR ANOTHER FUNC-

TION AND THE REMOTE HEAD WILL NOT WORK PROPERLY.   
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2.5 INSTALLATION OF EQUIPMENT

This section contains the procedures necessary forinstallation ofthe Remote Head Local Head
andRails as they apply to connecting to the Remote Head.

Safety is a prime consideration for the plant, and personnel, wheninstalling and operating the
equipment. This installation section should be reviewed thoroughly before starting. Recom-
mendations that are made are only intended to supplement local and national codes and
regulations. The personnelinstalling the AutoMate productline should be familiar with these
codes as well as the procedures described in this section.

Oncetheinstallation planning is completed, the mounting and connectionoffield wiring can
be accomplished.The following describes the procedures for mountingand wiring the Remote
Head.

2.5.1 WIRE LAYOUT

The wiring within each enclosure mustbe carefully routed to minimize electrical noise
and cross talkbetween inputand outputwiring. The following recommendationsforpanel
wiring and field wiring should be observed.

Panel Wiring Recommendations.

® Ensure proper chassis grounding
© Separate low-level control signals
© Group and bundle wire types by similar electrical signals
® Separate AC and DCwiring whenatall possible
e Avoid placing high voltage wiring with control wiring
¢ Terminate shielded wire only at one end, when shield is not used as conductor
® Avoid routing wiring over vibrating surfaces.

Field Wiring Recommendations

¢ Always run low-level signals separate from otherfield wiring
© DCI/O field wiring is kept separated from AC field wiring
¢ Avoid routing control wiring near high energy wiring
© Always adhereto national and local electrical codes when runningwiring in conduit or

in wire trays.

-l1-



2.5.2 HARDWARE LAYOUT CONFIGURATION

Figure 2.5.2.1 illustrates four (4) I/O devices, 2 Local Heads and 2 Rails. This is onlyone of

many different configurations.

 
Figure 2.5.2.1

The interconnecting cable shippedwith eachrail and local head connects the remote head
ports to the I/O device. The length of the interconnect cable is 46 inches for a rail and
Interface Module, and 10feet or 46 inchesforthe local head.(The 10 foot cable is shipped
with the Local Head). The user mustinsurethatin the layoutthat the cable can reach from
the I/O port to the I/O device.

NOTE: The Remote Headitselfmust be mounted vertically, either in an enclosure or ona
mounting surface to ensure properair flow for cooling.

-12-



2.5.3 Grounding the Remote Head

Groundingthe Remote Head is extremely importantin electrical installations. Grounding
not only minimizes personnel hazard,it also helps reduce noise. The ground path (when
using a 1KVA transformer) should have less than 10 milli ohmsresistance.

NOTE: The Remote Head, and its associated Rails and Local Heads, must be properly
groundedto ensure properoperation.

On each Remote Head and I/O Rail two No. 10 studsare provided for grounding purposes.
(Refer to Figure 2.5.3.1.1 for Stud Location.)

2.5.3.1 Example of One Method of Grounding the Remote Head.

Connectagreen groundwireto the top stud on the Remote Head housingor Rails or Local
Headsto earth ground.

NOTE: The grounding wire must be a minimumwire size of*14AWG.Also the insulation
should be green in color, for U.S.A. applications.

NOTE: For proper termination a lug should be used. Also starwasher (toothed lock
washer) shouldbe underthe lugto ensureeffective groundingto the remote head.

Ifthe remote head is tobe mounted on asub panel, and the subpanel is properlygrounded,
and the above groundingis not desired, the following should be observed.

Removeall paint, coating, and corrosionwhere the remote head, local head or Rail is tobe
mounted. (The painton the mounting surface will preventgood electrical contact). Ensure
a star washeris between the sub panel andthe Rail, local head or remote head,this will
ensure good electrical connection.

-13-



2.4.3 Grounding the Remote Head Example (Cont.)
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Figure 2.5.3.1.1
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2.5.4 Installation Procedures

The following describes how to implementthe mounting, connection ofpower, andwiring

 

 

 

 

 

     

the Remote Head.

Mounting the Remote Head
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Figure 2.5.4.1

The remote head is designedtobevertically
mounted using *10 bolts or studs, as
mounting hardware. Refer to template
Figure 2.5.4.1 for hole placement. The
template is used forboth the Remote Head
and rails.

NOTE:Ifgrounding is to be accomplished
through the mounting surface, ensure that
paint or other non-conductivefinishes are
removed from the mounting surface as
previously discussed.

Examples of attaching the remote head to the mounting surface are shown in Figure
2.5.4.2.
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Figure 2.5.4.2
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2.5.5 Connecting I/O Interconnect Cable to the Remote Head

After the Processorand the Rails have been mountedthe interconnecting cable must be
installed. The cable must be run within the Rail cable racewayfor noise isolation.

A cable slot is provided on the face of the remote head. Press the interconnect cable
throughtheslots, and connectthe cable to the proper connector.(Refer to Figure 2.5.5.1
and 2.5.5.2)

 

 

O
O
0
0
0
0
0

 1/0 Aail
Conneczors
Rail 0 to 3  

   
© Beane magie Slot

ELECTRIC,

      
Figure 2.5.5.1 Figure 2.5.5.2

 

 

WARNING

UNEXPECTEDMACHINEMOTIONORAPROCESSCHANGEMAYRESULTFROM RE-
MOVING/INSERTING A MODULE OR CONNECTING/DISCONNECTING A CABLE.
DISCONNECT POWER DURING MODULE REPLACEMENT OR CABLE ALTERATION.
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULTIN BODILY INJURY.   
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2.5.6 Connecting Input Power

Figure 2.5.6.1 illustrates the connection to the AutoMate Remote Head for 120 V A-C
or 24V D-C input power. Refer to Section 2.6 for the Remote Head PowerSpecifications.

 
 

 

                      
 

+2448
VDe

Con

at
~ 4

Ready

1
I

A Ses (OSHC Ie al

120V POWER INPUT 240V POWER INPUT 24VDC POWERINPUT

Figure 2.5.6.1

DANGER

HIGH VOLTAGE APPEARS ON THE INPUT TERMINALS. REINSTALL THE GUARD
COVERING THE TERMINAL STRIP AFTER THE WIRE CONNECTIONS ARE MADE.
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULTIN SEVERE BODILYIN-

JURY OR LOSSOFLIFE.  
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2.6 Specifications

2.6.1 Electrical

Ambient Temp.

Model Number

Input Power

Cycle Loss

Line Frequency

Line Spike

Transient Voltages
@ 60 Hz

Max Load

Power Factor

Dissipation (Watts)

Fuse Size

+15 V Supply

Ready Relay Contact
(resistive load)
Max Switching power
Max Switching voltage
Max Switching current
UL/CSA rating

Model Number

Input Power

Transient Voltages

A-C Ripple

Max Load

Dissipation

Fuse Size

Ready Relay Contact
(resistive load)
Max Switching power
Max Switching voltage
Max Switching current
UL/CSA rating
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0 to 60° C (Operational)
-20 to 85° C (Storage)

45C37, 45C37A

120 V RMS + 15% (120-132 V RMS)
240 V RMS + 15% (168-264 V RMS)

3 Cycles

47.5 - 63 Hz

1500 V Max.

120 RMS + 15%/-30% (84-138 V RMS)
240 RMS + 15%/-30% (168-276 RMS)

@ 120 V 1/2 AMP
@ 240 V !/, AMP

0.8

50 Watts logic power with 64 I/O installed

2 AMP AGC

50 ma

2000 VA (A-C), 192 W (D-C)
250 C A-C, 30 VDC
8A
5 A, !/19 HP 125, 250 VAC

5 A30 VDC

45C38, 45C38A, 45C38B

24 VDC + 10% (M/N 45C38/45C38A)
2448 VDC, 20-55 VDC acceptable

range (M/N 45C38B)

100% overvoltage for 1 Sec.

4 V PEAK to PEAK

2A @ 24 VDC

50 Watts

5 AMP MTH

2000 VA (A-C), 192 W (D-C)
250 C A-C, 30 VDC
8A
5 A, 1/19 HP 125, 250 VAC

5 A30 VDC



2.6.2 Mechanical

9.38” High x 9.00” Deep x 5.50” Wide Without Peripheral Cable
9.38” High x 11.00” Deep x 5.50” Wide With All Cables Attached

 TOP VIEW 5.50
7 Pr 5.00 ————-» fe— .25

r-— 1.00
22 X.36“TT

 

 

 

 

|
J

 
     lv -

)          

 

MOUNTING DETAILS
   

0
0
0
0
0
0
0

 O

   
 

FRONT VIEW SIDE VIEW 755

Figure 2.6.2.1
Mechanical Layout
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3.0 Configuration

3.1 Remote Digital I/O Configuration

Remote digital I/O configuration is the process wherebythe userassigns I/O registers to
the Digital Rails that are connected to a Remote Head. Also when the I/O is configured,
diagnosticsfor digital I/O are also activated. These Diagnostics are done by the AutoMate
Processor automaticallywhen configured. Ifthe I/O was not configured, and communica-
tion was being done using Remote IN/OUTinstructions the diagnostics would have to be
accomplished in the application program.

NUMERICAL I/O IS NOT CONFIGUREDIN THE DIGITAL I/O CONFIGURATION TABLE.

They are defined by instruction blocks in the application program.

Example of a Remote Digital I/O Configuration

The following figures illustrate a possible configuration of a remote I/O system. By no
meansare these the only possible combinations or arrangements.

Figure 3.1.1 shows a Remote Head with 1 Local Head and 3 rails connected directly for a
total of 112 Digital I/O at this drop. To ensure proper operation, the Local Head andRails
must be plugged into the Remote Head before the Remote Head is powered up. The
configuration table for this Remote Configuration is shown below the diagram.
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Figure 3.1.1
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3.2 I/O Port Channel Address for Remote Head

When an Interface Module (TWS orLED) is connectedto an I/O porton aremote head it can

be treated as a numerical I/O. The REMIN/REMOUTinstructions can be usedto get data
from the modules instead of configuring them as digital I/O. When instruction blocks are
used,digital I/O registers are not used, only data registers. To use the instruction blocks
the user must know the port address, which is illustrated below.

+------- See eee eee +--------------- +
45C37A | |

| | |
| | |
| | |
| | |
| | |

| | feet | LOCAL HEAD CHAN RAIL
| | | | | ADDRESS ADDRESS

| Oo | | Po _ioo. + ee | CHAN 0-3 0

| | | +--+ |
| | | | | { =~ --- CHAN 10-13 10
| | | 1 | | |
| | | F---+ |

| | feet pooocttt CHAN 20-23 20

| | | | | |
| | | 2 | | | ele CHAN 30-33 30
| | | Fe --+ |
+------- + | +---+ |

| | | | |
| } 3 | | |
| | F---+ |
+--+------------ +--------------- +

Figure 3.2.1
Remote Head Port/Channel Addresses

3.2.1 TWS Example Program UsingInstruction Blocks to Read Data

For this example assume that an interface module is connected to port 2 of the remote
head andthe drop numberof the remote head is 14 and the Master RIOPis in Slot 4.

fone eee eee eee eee + 50
we ee te ee ee ee ee ee re ee eee eee + EN EN +---( )

| REMIN | .00
|

| LENGTH:1 |
SLOT: 4

| DROP: 14 ! 6
| RSLOT: 0 ~~ (E)
: CHAN:20 | -00

| |
| DEST: 2100 |
| VALUE: |
fone ee eee eee eens +
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4.0 Installation of Remote I/O Network

4.1 Introduction

The properinstallation of the Remote I/O Network cable and proper configuration of the
Drop parametersarecritical to the ease of startup and proper long term operation ofthe
Remote I/O Network. Allowing the userto install the network gives him theflexibility to
configure a network particularly suited to his needs. However, this also places the
responsibility for proper installation on the user. This section provides detailed informa-
tion and a step-by-step procedurefor installing the coax and configuring the Drops.It is
important that the steps be followed carefully and checked along the way.If an erroris
made,it can be very difficult to find once the entire network is complete. A single loose
connection somewherein a 32 drop system can take manyfrustrating hoursto find. Pay
attention to the details!!

4.2 Cable Installation

4.2.1 Configuration Limitations

Thefollowing conditionsapplyto all installations ofRemote I/O. Refer to Figure 4.2.1.A.

- The maximumtotal cable length must be 3,600 feet or less when using Belden #9259
cable.

- The maximumtotal cable length must be 6,000 feet or less when using Belden #8213
cable.

- The minimum cable length between adjacent Drops mustbe 50feet.

- A75 ohm terminating load mustbe placedatthe extreme endsofthe network. Two and
only two loads mustbe present.

- The Tee connectorsforeach Drop mustbe connecteddirectlyto the REMOTEdevice.In
otherwords, there canbe no drop cables fromthe main trunk line. In someinstallations
where the Remote I/O cable is run over head (or underground), this requires that the

cable be looped down (or up) to the Remote Head or Remote Processor.Refer to Figure
4.2.1.B.

- A maximum of 32 slave devices can be connected to the network.

- All devices mustbe set to unique Drop numbers, BEFORE POWERUP.

- Drop numbersdo not haveto be assigned consecutively, NOTINGthat the First Twelve
Drops can onlybe Remote Rack or Remote Head. All other drops thereafter can onlybe
Remote Heads.
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Figure 4.2.1.A

 
Example of RemoteI/O With 3 Drops

-24-



FIGURE 4.2.1.B
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Example of Coax Tee Connectors
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4.2.2 Cable and Connector Specifications

It is most important that the recommendationsfor cable, connectors, terminations and
crimptools be followed. Not all RE-59/U cables have the same characteristics. There are
differences in ohm’s/ft., center conductor construction (solid or stranded), center con-
ductor diameters, insulation characteristics, and shield diameter. All ofthese will create
the possibility of incompatibility with connectors (which also vary) and differing electri-
cal characteristics. The result of mismatches is poor performance andpoorreliability
due to marginal connections. Reliance Electric does not support the use of any cables/
connectors other than those listed below.

Reliance Manufacturer
Item Model No. Part Number

RG-59/U Coax Cable -- Belden #9259

Coax BNC Tee Connector 45C70 Amp 329518

Coax BNC 75 Ohm

Terminating Load 45C71 Amphenol 46650-75

RG-59/U Coax BNC
Male Connector 45C72 Amp 227079-7

RG-59/U Coax Connector
Crimp ToolKit 45C73 Amp 220190-1 (Tool)

Amp 220189-2 (Die)

RG-11/U Coax Cable Belden #8213
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FIGURE 4.2.2.2.A
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4.2.3 Connector Installation

4.2.3.1 Connector Installation for Belden #9259

Reference:

Amp, Inc IS-2798

Commercial Series BNC Plugs
(Use cable strip dimension)

Amp,Inc IS-2901
Crimping Tool - Maintenance Sheet
Amp, Inc IS-2786
Crimping Tool - Instruction Sheet

2/64
VIG— t vi/ FERRULE
//G4 .  

 

   

 

    

CRIMPED CONTACT

SUPPORT SLEEVE
OF CONNECTOR

BRAID OVER CONNECTOR
\ SUPPORT SLEEVE

FERRULE SLID FORWARD OVER
BRAID AND SUPPORT SLEEVE

|

 

   

Figure 4.2.3.1.1 Coax Termination Details
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1. Slide ferrule onto coax cable.

(See figure 4.2.3.1.1.A)

2. Strip coax to dimensions shown (See Figure 4.2.3.1.1.A).

Check that shield braid wire is cut to the correct length and
can not touch the center conductor.

3. Crimp the center contact using Reliance 45C73 crimp tool.
(See figure 4.2.3,.1.2)

 

  

   

  

  

    

INSERT CENTER
CONTACT INTO
PARTIALLY CLOSED
CRIMPING DIES

CENTER CONTACT
SLIPPED OVER
CENTER CONDUCTOR

 

  

 

7) FLANGE ON
END OF
CONTACT

CENTER CONTACT |
BUTTS AGAINSTDIE ~~ CRIMP DIE      

Figure 4.2.3.1.2 Crimping Center Contact

A. Place the center contact, assembiedon the stripped conduc-
tor, in the partially closed crimping dies as shown in Figure
4.2.3.1.2.

B. Make certain that the flanged end of the center contact is
butting against the crimpingdie.

C. Hold the cable in place and close the crimping tool handles
until the ratchet releases to complete the crimp.

D. Remove the crimped contact from thedies.

E. Check that the shield braid wire does not touch the center

contact. (See figure 4.2.3.1.1.B)
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4, Insert the center contact into the connector body until the
cable butts againstthe dielectric inside ofthe connectorbody.
The flared braid mustfit over the support sleeve. (See figure
4.2.3.1.1.C)

5. Slide ferrule forward overthe shieldbraidwire andthe support
sleeve until the ferrule butts against the connector body.(See

figure 4.2.3.1.1.D)

6. Crimp the ferrule using45C73 crimp tool.(See figure 4.2.3.1.3)

  

   
BNC CONNECTOR

FERRULE ON
ANVIL OF
CRIMPING DIE

SHOULDER ON
CONNECTOR BODY
BUTTS AGAINST
DIE

Figure 4.2.3.1.3 Crimping Ferrule

A. Place theferrule on the anvil ofthe die so that the shoulder

on the connector body butts against the die.

B. Hold the assembly in place and close the crimp tool handles
until the ratchet releases.

C. Remove the crimped assembly from the crimping dies.
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4.2.3.2 Testing Connections

4.2.4

Aftereach individual cable is complete (one male connectoron each end), the cable should
be tested electrically and mechanically.

First, visually inspect the connector for loose connections, nicked insulation, loose
strands from the braid, or any other condition that might cause poor connections or
shorts. The center contact should be straight (not bent) and centered inside of the
connector dielectric. Check that the center contact is inserted deep enough into the
connector body. The tip of the center contact should be about even with the end of the
connectordielectric. Check that the ferrule was crimped tightly against the bodyof the
connector and that no shield braid wire protrudes from theferrule.

Second, the mechanical connection should be checked. Grasp the outer conductor
connector in one hand and the coax jacket in the other. Pull firmly (about 10 Ibs.). The
connector should hold.

Finally, a simple Ohm meter can be used to check the cable electrically. Check for
continuity (< 1 ohm ) from the center conductor on one to the center conductor on the

other end. Check for continuity (< 2 ohm ) from the outer conductor on one end to the

outer conductoron the other end. Checkforan open circuitbetween the center conductor
and the outer conductorat either end.

Grounding Considerations

The exposed metal parts of the “BNC” connectorsare signal conductors and mustnot
come in contact with any surfaces that are electrical conductors. While these surfaces
presentno shockhazard, the Remote I/O system will not function properly iftheycontact
any conductive surface, even theAutoMate Chassis or Heads,as noise maybe introduced
into the system. Therefore, care shouldbe taken to insure the isolation ofthese surfaces.
In-line Connections should be taped or have heat shrink tubing applied. No connections
shouldbe made within conduits orjunction boxes. The chains on some terminatingloads
should be removed.
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4.2.5 Cable Routing Considerations

The coax cable routing for the Remote I/O Network mustbe designed andinstalled to be

isolated from environmental factors suchas electrical interference and physical damage.

Someof the major factors are as follows:

4.2.5.1 Electrical Isolation

The following are recommendationsfor isolating the Remote I/O cable from electrical

interference:

4.2.5.1.1 General Information

- If the coax cable is installed in metal conduit, the conduit must be properly grounded

alongits entire length.

- Do not install the coax closer than three feet from electrical motors, generators,

transformers, SCR drives (rectifiers), welders, high voltage lines, induction heat

sources or sources of microwave radiation.
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4.2.5.1.2 Cable Grouping and Separation

 

WARNING

ROUTING CABLES FROM DIFFERENT WIRING GROUPS TOGETHER MAY INDUCE
VOLTAGES THAT COULD CAUSE UNEXPECTED MACHINE MOTION. ONLY ALLOW
CABLES OFTHESAMEWIRINGGROUP TOBEINCLOSEPROXIMITYTOEACH OTH-
ER. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY
INJURY.   

Thereason for separation ofvariousvoltages and powerlevelsis to reduce the possibility
of electrical noise. Cables of like voltages and powerlevels can be grouped together in
trays and conduits. Unlike levels mustbe routed in separate trays and conduit. Inter-
mixingof levels is not allowed. The following table can be used to determine whichvolt-
age and powerlevels can be groupedtogether.

Grouping Definition

Level Description

1. Low Coax cables for Reliance Remote I/O systems; Analog <50-volt D-C;
signal commons; very low voltage signals from devices like strain
gages, thermocouples and RTD’s; operational amplifier signals;
power amplifier signals; digital tachometer and encoder signals;
phonecircuits;

2. Medium Analog signals > 50-volt D-C with <28-volt A-C ripple: switching
circuits >24-volts D-C and <28-volts D-C; relays >24-volts; analog
tachometerand pilot signals;

3. High D-C switching signals >28-voltS; analog signals >50-volts with
>28-volt A-C ripple; regulating signals <20 amps (such as motor
generator loops); fused 250-volt D-C control bus: A-C feeder >20
amps; A-C control >20 amps (such as pushbuttons,indicatorlights,
and limit switches); convenienceoutlets; panel lighting;

4. Power A-C and D-C wiring <20 amps

Table 4.2.5.1.A Cable Grouping Definition
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4.2.5.2

4.2.5.3

The followingtable canbe used to determine the required separationbetween the Remote
1/0 coax cable and any other cable groupas defined by the previoustable.

Separation in Inches
Tray to Conduit to Conduit

Level Tray Tray Conduit

1. Low 0 0 0

2. Medium 1 1 1

3. High 6 4 3

4, Power 26 18 12

Table 4.2.5.1.B Cable Separation for Remote I/O Coax

Chemical Isolation

The coax cable should be protected from the following factors:

- Oil, grease, acids, caustics, and other harsh orhazardous chemicals that coulddamage
the coax outerjacket or corrode metal connectors.

- Contact with temperatures greater than 60 degrees C.

Physical Isolation

The cable routing mustbe designed and installed to prevent physical damage to the coax.

- The cable must to routed to protectit from abrasion, from vibration, moving parts, and
personnel traffic. Also, the cable should not contact surfaces such as concrete to
prevent wear.

- Caution must be exercised while installing coax. High pulling tensions,tight fitting
conduits, and “kinked” or pinched cables can damage the cable shielding and
insulation. These types of damage may not be found with physical inspection; it
requires special cable test equipmentto locate the damage. Cable should be manually
pulled, allowing sufficient slack and using cable pulling lubrication to minimize
tensions. Cable should never have suddentension applied or “snapped” NEVER - Never
use a powered cable puller without consulting the cable manufacturer and monitoring
the pulling tension.
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5.0 Diagnostics

5.1 Introduction

The diagnostics in the AutoMate 30/40 processor use system registers to monitor and
control specific system functions.

The diagnostics provided by the Remote I/O Processorare:

Status of Each Remote drop
Type of Card in Remote Slot in Remote Racks
Status of Card in Remote Slot
Type of I/O Device Connected to I/O port either
Remote Heads or LIOP

Status of I/O device connected to I/O port
Communication Retries to each drop
CRCerrors from each drop

Diagnostic information forthe Remote I/O Networkis collectedbythe Master RIOP. These
diagnostics are read by the AutoMate processor(s). Each AutoMate processor, in turn
updatesits system andstatus diagnostics registers. Not all of the diagnostics appear as
data bits in these registers. Some are comparedby the processoragainstthe digital I/O
configuration tables. TheAutoMate processorthensets a statusbit. Forexample the type
ofI/O device connectedto the I/O portdoes not appear in the statusor diagnostic registers
but is comparedto the digital I/O configuration table by the AutoMate processor.If the
device is the wrongtype(rail/local head) the processorwould notbe allowedto go into run
andthe I/O configuration error bit would be set (3774.01 A30 or 17574.01A40).

It should be noted that the AutoMateprocessorwill update the remote drop diagnostic
registers associated with that RIOP, whenone or more remote drops from that master
remote I/O processor are configured as digital I/O. When all the remote drops are
numerical, the user has to read the diagnostic datafromthe remote I/O buffers.Ifthe type
and status of a remote card, remote head or a device connected to a remote card head is
desired the useralso has to read the diagnostic data from the remote I/O buffers.

For more information concerning the diagnostics refer to J3034 (Remote I/O Processor
and System Reference Manual) and the processor software manual.
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6.0 Theory of Operation

This writeup covers remote I/O logic card 59018-SR(or later) and softwareversion 2.2 (or later).

The remoteI/O head communicates with the Remote I/O Processorvia coaxial cable using the
master-slave protocol.

It is capable of driving four I/O devices, each of which maybea rail, a local head, or interface
modules (or nothing). In the present software release, the Remote I/O Head is capable of
responding to five commandsfrom the master processor:

WRU — whoare you. The remote head responds with the node identification (F101H) for a
remote head andthe currentdevice type foreach ofthe fourports.(0 = notused,1 = rail, 4 = local
head)If the length of the WRU message is seven bytes, the Remote Head recognizesthat the
master is using the new remoteprotocol. In the protocol, several flags are sent to the remote
head to enable or disable diagnostics as selected by the application program in the Automate
processor.

WRD— write datato slave.If ithas determined thatthe masteris usingthe old remoteprotocol,
the remote head responds with an acknowledgment; otherwise, no acknowledgmentis sent.It
then proceeds to update the I/O devices. If the byte count is incorrect for the current
configuration,or if the count does not match the numberof data bytes actually received, the
data is discarded and the update is not performed.Ifthe update cannotbe performed, an error
bit is set in the response frame. The I/O updateis not performed except in responseto this
command. Refer to the section on I/O configuration.

RDD — read data from slave. The remote head respondswith the I/O data obtained from the
previous update.If the configuration has changed,a flag is set in the error byte sent to the
master processor.Also,rail faults are reported in the error byte. Note thatthe remote head will
notrespond to this commanduntil after ithas receivedaWRD commandand performedan I/O
update.

RST— reset I/O devices. This command causes the remote head to reset all connected rails or
local heads.It also re-initializes the I/O configuration table within the remote head.Itdoes not
drop out the head ready relay.

WCF— write configuration. The remote head respondswith an acknowledgmentand proceeds
to verify its I/O configuration.If there is a configuration error, the error bit will be set in the
response to a RDD command.Referto the section on I/O configuration.
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6.1 Initialization:

The following tests are performed on power-up:

executive checksum, internal RAM (8031), watchdog timer, external RAM, comm test 1 - with

analog switch closed, comm test2 - with analog switch open,I/O update- clears all I/O devices.

Failure codes for these tests are displayed on the LED’s and are shown in table 1. After
successfully completing these tests, the watchdogtimeris started, and the communication
relay is closed, allowing the remote ready to receive messagesoverthe network. Theinternal
configurationtableis initialized atthis time. The receive LED indicates thatthe remote head is
receiving messages over the network.

After receiving a valid message addressedto this node, the head relay is closed and the ready
LEDislit. All I/O data is returnedas zeros,and all outputs are held offforaperiod of40 msafter
this first message, to allow time for the head relay to close. Also, after receiving this first
message, several communication timers are started. These timers will time out after
communication stops as follows:

100 msafter losing all communication, the outputs are reset, the ready LEDis turnedoff, and
the ready relay is opened.

1500 msafter losing all communication, the communication relay is opened, and the two
communicationtests are repeated. Afterthese tests are completed successfully, the communi-
cation relay is re-energized and the remote head waits for further commands.

1500 msafter losing communication addressed to this node, the outputs are reset, the ready
LEDis turnedoff, the ready relay is opened, and the communication tests are repeated, as
described above.

After the ready relay is opened, communication addressed to this node mustbe received in
order to close it again, as described above.
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6.2

6.3

I/O Configuration:

During power-up,the internal I/O configuration is initialized to what is actually plugged in at
that time. The configuration is checkedwhen achange is sensed in the plug status ofany port.
An error is reported to the masterif the configuration has changed.

TheWCFcommand informsthe remote head ofwhatI/O devices are configured in theAutomate
application program. After receiving this command, if any of these devices are missing or
unplugged, the missing devices will be reported as I/O fault bits, but not shown on the LED's.

It is possible for a device to be present at power-up, but not configured in the application
program.In this case,if this device is unplugged, an error will not be reported. Also,iftheWCF
command was not received, missing devices will not be reported as I/O faults.

If an I/O device is disconnected and then reconnected, normal updating will resume within a
range of 0.5 to 2 seconds,provided that the device is reconnected to the sameport that it was
connected to on power-up. Note that a device cannot be added after power-up. Connecting a
different device type to a port will prevent it from being updated, and will send a configuration
change error to the masterunit. This feature is intended to prevent updating ofdevices whose
cables have been inadvertently swapped.

NOTE: THE REMOTE HEAD WILL NOT RECOGNIZE DEVICES CONNECTED
AFTER POWER-UP. TOADDA DEVICE, TURN POWER OFFTO THE REMOTE HEAD,
CONNECT THE DEVICE TO THE REMOTE HEAD, AND REAPPLY POWER TO THE
REMOTE HEAD.

 

WARNING

UNEXPECTEDMACHINEMOTIONORAPROCESS CHANGEMAYRESULTFROM RE-
MOVING/INSERTING A MODULE OR CONNECTING/DISCONNECTING A CABLE.
DISCONNECT POWER DURING MODULE REPLACEMENT OR CABLE ALTERATION.
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.   

Device Faults

The Local head parity test willbe performedonall local heads unless diagnostics havebeen
disabled in the Automate application program.

If the full local head test has been enabled in the application program,it is assumedthatall
local heads contain the full complementoffour rails. Any missing rails on a local head will
cause a fault to be reported for that local head.

If arail or local head fault occurs, the deviceis resetand the portnumberofthe faultydevice
is displayed on the LED’s as shown in table 1.An error bit is set in the responseframe to the
master unit, and all inputs for that device are cleared.
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6.4 LED Status Codes

TABLE1

READY XMIT RECV FAULT DESCRIPTION

ON ON ON OFF normal operation

ON ON ON ON port 3 device fault
ON OFF ON ON port 2 device fault
ON ON OFF ON port 1 device fault
ON OFF OFF ON port O device fault

ON OFF ON OFF undefined

ON ON OFF OFF undefined

ON OFF OFF OFF undefined

OFF OFF OFF OFF communication failure

or executive checksum error

OFF OFF ON* OFF communicationtest 1 failure
OFF ON OFF OFF communication test 2 failure

OFF OFF OFF ON I/O interface failure

OFF ON ON OFF watchdogtest failure
OFF OFF ON ON internal RAM failure (8031)

OFF ON OFF ON external RAM failure

OFF ON ON ON watchdog timeout

* Note: before communication to this node is established, the receive LED will blink as

WRU messagesto other nodesare received.

Operation of Ready Relay

After a successful power up, completing all diagnostics tests, the watchdog timeris
started, and the communication relay is closed, allowing the remote head to receive
messagesover the network. After receiving a valid message addressed to this drop, the
ready relay is energized closing the normally open contact. After receiving this first
message, several communication timers are started. These timers will time out after
communication stops as follows:

100 msafter losing ail communication, the ready relay is opened.

1500 msafterlosing communication addressed to this drop, the readyrelay is opened, and
the communication tests are repeated. After the ready relay is opened, communication
addressed to this drop mustbe received in order to close the relay again.
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WHO ARE YOU MESSAGE FORMAT

Command From Master
+-------- +e ee ee +

| Dest. Address |
+--------------- +

|  Sre. Address |
fee - eee ee eee eee +

| WRUCommand | (18H)
$--------------- +

| Frame Number | was “ ”
eee a + -- additional bytes for “new” protocol---

| Disable DIAG | Sent as 01 to disable LHDparity test
+--------------- +

| Disable CHKMB | Ignored by remote head
$------- eee ee- +

| Sent as 01 to enable full LHD test
| ®nable FULLHD

f--------------- +

| Dest. Address |
+---------+------ +

| Sre. Address |
fe----------- eee +

| WRU Response |
fee eee ee ee ee ee ee

| SF1 |
t----- 5-5-2 eee +
|) Revision | sent as 01 by REMHDV2.1 orlater
eee ee ee ee ee +

| yo | O = Not Used

4... /0!Type ,  1=Rail
| VO Type | 4 = Local Head

f--------------- +
| 1/O Type |
fo------5 eee eee +

| 1/O Type |
fo------55------ +
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WRITE DATA MESSAGE FORMAT’

Command From Master

Heese eee eee eee +
| Dest. Address |
fo-- eee eee eee +

| Src. Address |
fe 22-25-2277 eee +

| Write Command | (14H)
fee ee eee eee eee +

| Frame Number |
foe eee ee ee eee ee +

| Byte Count |
$---2----------- +

| 08or32 |

Bytes of Data |

Response From Slave
fees eee eee eee eee +

| Dest. Address | Slave will not send response
+--- ee rree + to write commandif using

| Sre. Address | new protocol.
foe cee eee eee +

| Write Response |
fence eee ree ee eee +

| Frame Number |
Hee eee eee eee +

READ DATA MESSAGE FORMAT

Command From Master

foe eee eee ee eee +
| Dest. Address
f--------------- +

| Sre. Address |
f--------------- +

| Read Command | (19H)
foe - eee eee eee +

| Frame Number |
Hee eee eee eee eee +

Response From Slave
$22 2-2-2 eee +

| Dest. Address |
teen ee eee eee +

| Src. Address |
+o - eee eee eee eee +

| Read Response |
f-------2-+----- +

| Frame Number |
tee eee ee ee eee ee +

| Byte Count |
fo - 52 - eee eee eee +

| Flags Bit 6: Config changed
Fone cot Bit 3-0: ErrorBits

| 08or32 |
| Bytes Of Data |
fae ee ee ee ee +
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WRITE CONFIGURATION COMMAND MESSAGE FORMAT

Command From Master
+----------+---- +

| Dest. Address |
+--------------- +

| Src. Address |
+-------------=+- +

| wC Command (1DH)

| I/O Type |
+--------------- +

| I/O Type |
+--------------- +

| I/O Type |
+--------------- +

| vO |
¢.-VOTE. +

wo -- eee ee eee +

| Dest. Address |
f----------- eee +

| Src. Address |
+--------------- +

| we Response |
+--------------- +

| Frame Number |
+--+ -- ee ee eee eee +

RESET I/O COMMAND MESSAGE FORMAT

Command From Master
port tte ete +

| Dest. Address |
+--------------- +

| Src. Address |
+--------------- +

| RST Command | _(1CH)

| Frame Number |
+e ---- 2 - eee eee +

Response From Slave - none
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