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REMOTE HEAD

M/N
4BCAT/ABCITA
480387450384

43388

1.0 Introdocton and General Description

1.1

1.2.1

1.2.2

Soope

The products described in this iInstruciion manual are manufactured or distribubed toy
Rellance Elecirie Tndusirial Compaoiy. This mmanual covers the application of the Aulo-
Wate Hemole I O Network The major categories covered inciude physleal spectiications,
applicaticm programniing, installation, mardtodng and trouhleshooting,

Dwvetview of Remnote IA0 System

The Actohfate 0/ 40 sysien includes Lhe capability of remotely mistanted digilal or oo -
merical I/ Q. This allows the [0 (o be mounled wherever niesded, for cxample on s
chine or in a process. The twa types of dovices that can be connected 1o Lhe remote 10
nelwork are called a Remote Head (RIE) and a Remole 170 Proccssor (RICEP).

hetwotk Topology [Aschiteclure]

Topolofy relers to the iInferconnacting geomielny of Lhe drops an the Netwark. Remade 1740
uscs the mulidrop conflifuralion in which cach drop 15 connected Lo the nelwork
through the wse of a Tee tap. Mukidrap allows for very easy installalion of the network
wirnng, as there is oo cenlral point Lo which all drops must be wired, Alse, the order in
which devices phvaically connect to the network is not imperiant.

Up ta 32 remicte 3uabsysiem drops cuan be connecend to 3 remote network confuralion.
Al Lhe drops can be Remnote [1eads address 0-37 joctalk, bur there can only be a maxd-
mum of 12 remole racks, address 0-15 [octal),

Transmi=sicn Modium

The ransrission modium that is wsed for Hemole 1,0 is coasdal cahle inthe baseband
modc. A haseband syslem is one in which the digital data is placed direcly on Lhe media
withoul modulation. The data conwnunication rate is BOOK baud (800,000 hits per sec-
and). There are two Gypes of cables that can be used for the Bemole [FO commmundcation
network. The moerall distance requirernenl will determime which cable 15 used. The [of-
lowing ara the cable ypes and tho maximom distance copabililies:

Cuax Cable Type Mzx. Distance
Belden #9254 3600 [L.
Belden L8213 .00 fr,

See Sectlon 4 inswallation of ooz,



125 Soltware Protoool

1.2.4

The protowol used for Eemaote IG0D Metwork 18 Master Slare, 'Uhe Master sends dala b adl
uuits oo the network and then reads datafrom all drops on the neesork, 718 e redguired
[or lbe Musier ko transmit to each drop on line and receive the data (s fixed. Therelore,
response Lirne can be predicted forvarying communications Inads and the mas] morm Ume
for dala updale can e calenlsted.

Remote 1D Processor

Inthe Bemote 10 pelwork, ope RIOP MUST be designated as networlc Master. This is done
by the mnde selector swilch om e RIOF card. When selected as the master the RIOP
reeeives data from devices on Mullitus, runsmits it to the proper remote subsystems,
rcorives the response data, and makes 1hal dula available to devices on Muoltibus. All
COMMINICatinns protocol and ecror checlking are Iemndied Dy the Remote [0 Processor, 50
that the AutoMate 30040 processor is not Duardened witly the reoeote 100 updare.

This manual specifically applies to the HEMOTE Head, Il does discuss the Bemote 160
Processor when referencing the Remore 170 syatem, For more dedails concerning the
Ermute 10 procossor and system, refer fo manual J3051.

L.2.5 Eermmte Head

The Rernote Head is one of the devioes that can be connected vo the RIGE tetwork, The
remmole hiead is used to ioterface with rails and local heads. Inoall conflgarations the
Bexrpole 1ead is alweaoes 4 slave device to the Master RIOT. The remote hesd has 4 10O port s
whete 4 rails, Iocul hemls. inberfacs modules or any combination can be conbected,

43745038 ABCETAMBCIRA 45C30E

Front View of Remole [Tewd



20 ERemoie 170 Processor Hardware

2,1
2.1.1

Each Retnote Hesd ismade up of 2 cirou it Boands I a metal housing; a Bemiole Provessor
card and the Power Supply.

The Brmatc Head Processar card inchades an [nlel 8031 microproeessor, high-apesd
UART, a female BNC coax conneclor [or connectng to the neowork. and an 170 Interface
chip [or communicating with the four [/C ports,

The Remugte Heads, model nurnbers $5C37 /45C37A 45C3E /450384 and 45C35B are
the saine excepl [or the tpe of power supply contamed within the Head. The povrer sap-
ply formadel oumber 45C57 /46C37A has an input voltage of 2200 240 VA, The power
supply lor medel number 45C38/45C38A has an inpul vollage of 24 VDC. The power
supnly for mode] number 45C580 has an fnpul vollage of 2448 VDC. The pawer snpphy
board 13 made up of and mcludes a switching power supply, voltage check, power fatlure
clrcuwitry, & ready relay whose contacts are avallable at the terminal stip, and six stalus
Indicators,

Status ladicalors

Descriplan of LED'S

There are & LED indicators, which Lell the user the atatus of the Remote Heaed, These
Indicators are alse used 1o indicale dagnosties, somme of which are for the Remote net-
work and sorne are for that Head, which awds in troubleshooting the Remote Head. On

the ABCIT and 45C358 the [irsl slatus LED is hidden. The descoptions bolow for the
43CE7A alsn anply for the 450334 and 450388,

Hidden [45C37) — Remote IO Processor CPU 18 working properly
READYALGCATA) within the limits of internal diagnaogtics.
POWER — Indicates that the +5 volts within specificd range. THIS DOES

NOT INMDICATE INPUT VOLTAGE TO THE POWER SUFPLY BLT
CNLY OUTPUT POWER FROM THE SUUPPLY.

READY [45037) — The CPU is communicating and updating I,

ACTIVE (45C37A)

I = DrRlais Deing trarisomillesd, tarmed omn for T msen every tline
the Remots Head lransmils.

EECY [Faca is belng received, turned on Tfor 100 msec every time the
Eemote Head recehnes a good message.

Rail Faul — Communication between the IO ports and the I/O devioos has

failed, and 10 reset has boen applicd (shuwbing off owputs].
When this indicatar is oo, the XWMIT and RECY indicates which
10 port has failed. This is roproscnted in a binary pattem.

Refer to table Bolowr,
ANOT RECY PORT#
0 o ]
L] 1 1
1 & ]
1 1 3



2.1.2

213

LED Operation During Power Lo

O poveer up of the remvote bead, all the L. Y s are lirned on exeepr the ACTIVE (A3C37A) or
BEEADY (43747) a5 alamp tesi

The Henpole 1Tead then performs & self-test. Tielng the sell-lesl the ACTIVE (45C37A) or
KEAIY (45037 ] LED remains off. The XMIT, RECV ancl the RAIL FAULT indicatorns ares used
T report a failare. The type of failure is dotcrmined by what LED'S e ondoll, |Refer to
Table gne]

Wthe diagnostics pass, e AMCTIVE (45C37A) READY (45037, XMIT, HECY, RAIL FAULT
indicators are turned off, wailing for communication 1o be sensed o0 the Remnote 100
network, When cotnomaiculion is sensed, the RECY indicafor is then (wmed on.
indicating the Remnre Head is receivind messages.

LED Operation After Power Up

W afailure is detocted, the ACTIVE (4905 7A or READTY (43237 LED will rermain off and the
errur fault listed below will he displaged on tie LED's, These fanlt conditions are terminal.
The Remote: Head requires that the peoower e cveled down and bacloup o Tocoser.

TAELE 1 - LED STATUS CODES THAT ARE TERMINAL:

ACTIVE HAlLL

‘READLY XnaT RECY FaLLT DESCRIFTION

OFF OFF QFF OFF connnuoieation filune or
ever eslablished or
executive chedksun ermor

o OFF 1] ' {FF oML CAT o best 1
failiire

CIFF ON OFF QFF rommunication test 2
failure

CIEF QrE OFF oN 10 interfare failume

OFF N 00 OFF warchdog test failure

¥FF QF Y oy inectmal BAM failiere [REIL)

OFF M OFF 0N cxtormal RAM failure

OFF o O 2y watchdog timeout.

The LED's are also used to show non-Gaead GEudl cosicli s,
TABLE 2 - LED STATUS CODES THAT ARE MNONK-FATAL:

READY XMIT BRECY AL DESCRIFTION

oN O N FF THonTwl uperaticn

0N Oy LB )] porl 3 device [ankt

L OFF LB Ly port 2 device Tanlt

N O OFF Lay) port 1 device faall

LK OFF (FF ON part. 0 devlce fanll

o {OFF O OFF undefined

LI LFF O OFF nudefined

L OrrF Oy {FF undcfincd

FNote: bofore communication 1o 1his drop is established, the receive LED will blink as
Who-Arc-You [WEL messages o oliver nodes are received.



2.2

Belector Ewitches

£.4.1

Z.a3

Mode Selecinor Switch

The Mode Seleclor Swilch sets up the operation of the Remate Head, «ither as drop0-17
or drop 20-37 as a slave In the Remote Melwork.

RO - This position selects the Remete Head to operate as a Remote Drop in Lhe
range of 0-1I7 [octall.
E20 - Thi= pasttion selects the Remols liead Lo operale as a Remote Drop in the

range of 20-37 [octall

Drap No, Sctoctor Switch

Drap Mo, Selector Svileh - Selects the drop address of the Remote Head. Selecl 1 of 32
prossihle drops, =37 octal.

When the Mode seleclor switch is in BOO, the sclecior swirch sets the Remode §Iead drop
mimber. The drop number would b 0-17 octal,

When the Made sclector switch is in B20, the selevlor switch sets the Remote Head drop
mumber, The drop number wauld be 20-37 ootal.

NOTE: The selector switch setlings are read onby an power up.



2.3 Remote Hesd ConnceHons

2.3.1

Trerminal Strip

The terrminal is located om the front of the remnaote iead and is protected by o muatd cover.
Input power for the power supply and the Ready conlacls are accesatble at this terming)

sleip.

DaANGER

HIGH VOLTAGE APPEARS QN THE INFUT TERMINALS. REINSTALL THE GUARD
COVERING THE TERMINAL STRIP AFTER THE WIRFE CONNECTIONS ARE MADE.
FAILDRE TO OESERYVE THIS PRECAUTION COULD RESULT IN SEVERE BODILY IN-

JURY OR LOSS OF LIFE.

23.1.1

2.3.1.2

Input, Pomner

The inpul pewer for the Remate Head is connected at this poine. The inpal power 1S sither
A-Cor D-C depending vn the madel number of the Remate Head, M/N 43037 /480574
15 A-C Input power elther 120V or 230V, M/N45C3E/45C384 is the 24 VDO Input pow-
el M/N4SCSEDR uses 2448 VDO ings poweT,

For A-C units the voltage select is dome by moving a jumper which is brought aut to the
tertuinal slirip from instde the power sapphy and mist be installed 1o Uhe comresponriing
mput pewrer terminal, sither 120 volls or 240 volts.

Beler Lo secton 246 figure 24,6, | for an dheetration of conrecling the inpat power,
Frady Relay Termimals

Aact of normally open contacts [rom the ready relay are available. Theae contacts shold
be used by the User to ndicate loss of commmwinication or in Lhe Emergency stop cirguit
To Temicve power (oo the 1,0 deviers, Figure 2.3 1201 shows an example of the Lypicad

lield wiring using the reacdy conlacls in the emergeney slop sequence. Figure 2.3.1.2.2
shows Lhe schematic of the Ready Contact Circuil,

The operation of the ready relay is desedbed dothe theory of sporation m section 6.

WARNING

YOUMUST PROVIDE A HARDWIRED EMERGENCY STOP CIRCUIT OUTSIDE OF THE
PROGRAMMAELE CONTROLLER CIRCUITRY THAT INCLUDES THE READY RELAY
CONTACTS. FAILURE TO OESERVE THIS PRECAUTION COULD RESULT IN BODILY
INJITET,




2.5.1.2 Ready Helay Terminals (Cont)
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Figure 2.3.1.2.1
Trypdcal Field Winng Using Ready Cotilacls
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Figurc 2.3.1.2.2
Sehematic of the Ready Contact Circnit

£5.2 IrD Port Conteclors
There are four ports on the face of the Remote Head. Any combination of IO Rails, Local
1leaads or Interface modules can be connected via an 10 imterconnect cable, The length of
the interconnect cahle s 46 inches for a ral| and Interfare Module, aned 10 feet or 46 inches
forrthelocal head. [The 16Dt cableis shipped willi the Local Head). Cable nemafement is
provided um the foont of the Remote Head. Refer to section 2.5.5 figure 2.6.5.1 and 2.5.5.2
which shows the connectors and cable arca.

2.3.3 BNC Contwastor
This BNC connoector is used to atlach the remote head Lo the remote 100 network, The
remote 1O nelwork cabling is described in detail in section 4.0,



2.4 I'0 RESET MODE SELECTION

24.1

2.4.2

INTRODTCTION

Fur most industrisl applications, il is cusiomeary that all Digital ourputs arg reset if the
power is lost, if the processor Is stopped, or il a problem is detected within the system,
This mude provides the aafest operation,

In soume applications, bowever, it mav not he deairable (O reset the digital outputs of the
processor i loss ol communication to that drop or if 4 Goll is detected, This is most
mNIc in comtirmuns spplications where it 18 neceasany o The process o continue.

OFERATION

The Remote: Head 43037 /38 provides the user the option of selecting whelher or not the
outputs will be reser, With the jurnper in place - 8s shipped from the factory - ol digitad
outputs connected divectly o the Remobe head or via Local Heads will be reget i the power
ix lust if the procesaor is stopped, or if comimnication to the Remote Head i intertuaped,

Wilh thie fumper removed, all digital autpot connected directty to the Remote Head or viga
Local Flesad will retsin theirlast stare if the processor is stopped or if communication tothe
Remote Head is intermupted. If power is logr, the outpurs will of course be reset

WARNING

WHEN THE 1/C-'RESET IS DISABLED, THE USER MUST TARE AFPROPRIATE SAFE-
TY FRECAUTIONS IF THE DIGITAL [/0 WERE TO 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 DIAGNOSTIC BITS. FAILURE TO OBSERVE THESE PRECAL-
TIONS COULD RESULT IN BODILY INJURY.

Note, the eperation of the Ready Relay is not affectsd by Lhe jumper position. The Reacly
Relay will always open il communications to the Retmate Hiead sre intermupted. This velay
should be used to Lake adequate safcty measures in the evenl of communication logs,
Refer to Section 6 for a more detailed discussion of Reqacdy Relay operation.




2,05 Jumiper Seleclon
The U/ reset Tunction can be disabled two differenl ways depending on which Rematc
ITead clroull board s installed in the Head.

In alder units, a jumpet 1= rermoved Lo disabie 100 resel. In later (newer] units, 10 react
Is disabled by culling out 8 O chm reststor. Figure 2.4 .8 shows these (00 cases,

When che Remete Head has cireudt hosrd 59018-3R or earlier [example: 589018-3F|.
Jumper J9 is removed,

When the Remnole Head circuit board 1s 5801L8-55 ar later, a 0 ohn resistor [(R20] is et
o,

CAITION

Dy NOT REMOVE ANT OTHER JOMPERS THAT ARE (N THE BOARD, TN LATER
UNITS {CIRCUIT BOARD B8018-858 OR LATER], J9 IS UEED 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 o installativn of the Remote Head Loeal Head
and Rails as thoy apply to connecting to The Remote TTeowl.

Sulety is a prime consideration for the plant, and personnel, when instaTling and operating the
eguipment. This installation section should be reviewed (horoughly before starding, Recom-
menduations that arc made arc only intendad to supplement loval emd netional codes and
refulations. The personncl installing the AutoMate prodoct line shouald e familiar with these
Cionles g well as the proccdures doscoribed in this section,

Omce e inslallation planning is completed, the mounting and connection of field wiring can
be accomplished. The following describes the procedunes for mount g aod wiring (the Remmiot=
Heaul,

25,1 WIRE LAYOUT

The wiring within sach enclosure ot be carefully routed en mdnimize electrical noise
and cross talk between input and outpiit wiring. The following recommeadalions for panel
wiring and field wiring should b abseried,

Pancl Wiring Recomnendations.

& Ensurc proper chassis grounding

* Separate low-level control sifnals

* Group and bundle wire types by similar cloctrical slgnals

* Separate AC and DO wiring when at ali possible

* fyoid placing high woltage wirlng wilh cootrod wiring

® Terminate shiclded wire only at ooe end, when shicld is not et as conductor

& Avold routing wiring over vibrating surfares.

Figld Wirlng Recommendations

® Always run low-level signals scparate from othet Geld wiring

* DO 10 fleld wiring is kept separated from AC field wirtng

* Avoid routing contiol wiring oear high cnergy wiring

# Always adhere (0 national and Jocal electrical odes when running wiring in condult or
ine wiTe trays.

-11



2.0.2 HARITWARE LAYCOUT CONFIGURATION

Figure 2.5.2.] illustrates [our | 4§10 devices. 2 Local Heads and 2 Raits, This is only one of
many different contiguralions,

e
21 .l_
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&
. 1 [
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— = 1] W |
N - m—
1|
Fignure 2.5.2.]

The interconnecting cahle shipped with cach rail and local head commects the re mote head
ports to the I/0 device. The length of the interconnect cable is 46 Inches for o radl and
Interface Module, and 16 foet or 46 inches for the local head, [The 10 foot cable is shipped
with the Local Bead), The user must insure Grat inn e layoat tal the cable can reach from

the IOy poart to the IO device.

MOTE: The Remote Ilead itsell musl e mounted vertically, €lther in an enclosure arcna
mmounbing surlace tu ensure proper e Dow for cooling,

-12-



255 Grounding the Hewcode TTead

Craunding the Remote Head is extreamely imnportant in electrical installations. Grounding
not. only minimizes personnel hazard, it also helps reduce noise. The ground peth [when
using a 1KEVA transformer) should have less than 10 milli obhms resistancc.

NOTE: The Bemote Head, and its associatcd REails and Local Heoads, must be properly
groundcd 1o cOsurT propcr operation.

On each Remote Hesd and 1D Radl two Mo, 10 studs are provided [or groundingd purpexses,
[Befer Ler Figure 25,3, 1.1 for Siud Locwlion.)

2,551 Exaoaple of One Metlod of Growinding the Reinote Head.

Connect a green ground wire to the top stud onthe Renwte Head houging or Rails or Local
Hend=s to earth ground.

NOTE: The gronnding wire must be a minimum wire sisc of #14AWG. Also the insulation
should be green in colar, for Ti.5A. applications.

MNOTE: For proper termination a Jud should be used. Also starsasher [toothed ock
washer] shearld Be under the Iugf to ensuee effective grounding (o the remole head,

Ifthe remote head is tobe mounted on a sab panel. and the subpaned is propetly srounded,
atrd the above grounding 1s not desired, the following showld be observed,

Kemove all paint, coating, and corresionwhere the remcote head, Iocal head or Bail istobe
mounted, (The paint on the mounting surface will prevent good clectrical comtact). Ensurc
a star washer is betwecn the sub pancl and the Rail, Iocal bead or remote head, this widll
cosure good clectrical connoction.



243 Grounding the Hemote Head Example (Cont,)
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2.5.4 Installation Proccdurca

The: following describes how to implement the mounting, connection of power, and wicing
e Ferncle Fieard

Meunting the Reomates ITead

Thies reszersles hoenad iz e e to T verticadiy
£ 5 moutited using *10 bolls or studs, as
mounting hardware, Refer Lo template
.5 Flgwre 2.34.1 for hole placement. The

7T BG ALAT - an template is used for both the Remare Heal
_\ R S and rails,
1

0 - = MOTE: If grounding istobe accomplished

through the mounting surface, cnsure that
paint or other non-conductywe finishos are
. : removed from the mountog surface as
previonsly dismussed.

e 5.

2.0

e
L

Fignre 2.5.4.1

Exampies ol allaching e cemole head 1o ibe mmounting suraee aee shown in Figuoe
2.5.4.2,

)
[

TR

R I R R R

-
e

Figure 2.5.4.2
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d.50 Cunnecting IO Interoconnect Calbile o Qe Bemote Head

Alter the Frocessor and the Rails haee been ieunnted the intereonnecting catle mmost be
insLalled. The cable must be run within Uhe Rail cabile raccway for nniae isolation,

A cable glol is provided on the face of the remote head, Pross thie intercon et calile

throtigh the slols, and conrcct the cable to The proper conoector. [Refor to Figure 2551
and 2552

[ =g=1
Chianezisrg
Eail & tn 1

(lnlalulile]

___,..-:J.u'.- Zlnk

Figure 2.5.5.1 Figure 2.5.3.2

WARNING

UNEXPECTED MACHINE MOTION OR A PROCESS CHANGE MAY RESULT FROM RE-
MOVING/INSERTING A MODULE OR CONNECTING/DISCONNECTING A CABLE.
DISCONNECT POWER DURING MODULE REPLACEMENT OR CABLE ALTERATION.
FAILTRE TQ OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

-lb



206 Connecliy [uput Power

Figuare 2.5.6.1 fllustrates the connesclon (o e Autobate Remote Head for 120 V A-C
or 22 % D-C input paveer. Befor to Section 2.6 o the Remole Head Power Spectfications.

120 PLRWER INFLT 240V POWER INFUT 24V POWER INFUT

Figure 2.5.6.1

DANCGER

HIGH VOLTAGE APPEARE ON THE INFUT TEEMINALS, REINSTALL THE GUARD
COVERING THE TERMINAL STRIF AFTER THE WIRE CONNECTIONS ARE MADE.
FAILURE TO OBRSERVE THLS PRECAUTTON COULD RESULT IN SEVERE BODILY IN-
JURY OR LOSS OF LIFE.
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265 Spocifications

2.4.1 Eleclrical
Amblent Tetnp.

Madel Wirmbey
Input Power

Cyvele Lass

Lme Freguency
Lt Spilee
Transient Vollagfes
& 60 He

Max Load

Perrer Factor

CrigsIpntion [Watts]

Fuss Sime

+ 13 V¥ Supply
Rready Relay Cunlace
[Tesizlve Inad)
Max Swilching power
Aax Swdtching wollase
Max Switching current
LL/CESA mating

Mod=l Mumber
Tnput Power

Transient Vollages
A-C Ripple

Max Load

THuasipation

Fuze Siee

Frady Belay Cunilact
(resisthee load

Max Swilching porwer
Max Switching voliago
Mox Switching corrernl
LL/CSA rating

O ta 60 C {OperaLinoal)
~20 Lo 85° C (Stotage)
45037, ARCITA

120V RMS + 15% [120-1532 ¥ RMS)|
2A0V EMS + 15% (162261 ¥ RMS)

3 Cyeles

475 - 63 Hz

1500V Max

120 RMS + 159/ -308 (B4—-138 V RMS)
240 RMS + 18%/-30% [168-276 RMS)
@ 120V 1, aMp

@ 240 v 175 AMP

0.8

S Walls lugie power with 64 /O installed

2 AMP ACC
M) ma

000 WA (A-C), 192 W D-0)

250 C A-C, 30 VIO

A

BA S0 HP 135, 250 ¥AC
B A 30 VDO

45C3E, 4HCIA54A, 4530540

24VDC + 100 (M JE0SE /450384

2448 VT, 20-35 VI acoopiahle
range [M/N 4503580)

10KF geervallage [nr 1 Sec,

4 ¥V PEAK tn PEAF

2A R VDO

70 Watts

5 AMF MTH

SO0 VA (A-C), 192 W {13-C)

350 C AT, 30 VDo

EA

A, 1f.n 1P 125, 250 VAL
G A A0 VIC



262 Mechanlcal

H.58"Y High x 900" Deep x 5,50 Wide Without Petipherul Cable
ASAY High x 11.00" Deep x 5.507 Wide With AN Cables Attached

TR VIEW AR e
ﬁ |-l L") s— o5
FEK.36 JLOT F— oy
> ; s
e ]
|
| |
T
| ||
) | = }
g 450 ARNNTIMG DETAILS
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== ; X
FHONT KEW JIDE YIEW
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Plgure 2.6.2.1
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3.4 Comfiguration
.1 Rewoge Digltal LAC Configuration

Remote digital O configuration isthe process whorehy the uscr assigns /0 registers to
the Digital Rails that are connected to 3 Remote Head. Also when the 170 is configured,
diagnostics for digital 10 are also activatcd. These Diagnostics arc donc by the Auobate
Proccssor autamatically when configurod. If the IA0 was nor configured, and communics-
tinn was being donc using Remote TAOUT instrictions the diagnostics would hesre tobe
accomplished in the application program

NITMERICAT, 150 IS NOT CONFIGURED I THE DIGITAL I/0 CONFIGURATION TABLE,
They are defined by instnicton blacks in the application progran,

Example oof 3 Remote Digital I'O Configuration

The foliowing fgures illustrate a possible coml@oralioon L 8 remobe O systenm, Dy o
means qre these the ondy possiBle cormbinalions Or ATangEern ks,

Figure 5. 1.1 shows 8 Remnole Hesd with 1 Loeal ITead a6 3 vadls connected directiy for a
total of 112 DigEilal IO al (his drop, To-ensure propet opetation, the Local Head and Rails
musl e plugged into the Remobe Head before the Eeocde Head is powered up, The
corfigurabion table for 1his Remote Confiquration is shown below the diagram.



Fidure 3.1.1
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32 [0 Port Cliannel Address: [or Beooobe Head

When an Interface Module [TWS or LED] is conmected to um [0 ponton a remaote head it can
be: treated 43 A numesical 170, The REMIN/REMOUT instructions can be used to get data
from the modiles instead of conflFuring therm as digitul [40, When instruction blocks are
uscd, digital 170 registers ane nuot wsed, only dala regisiens, To use the instroction blocks
the uAcT moat know the port, address, which is ilhnsimaled elow,

sl ey SR A L +
| 4BC37A | :
I I !
i | :
1 | |
| :
| !
| .
! Jetazpeizan LOCAL HEALF CHAN RAIL
; ! : ADDRESS ADDRESS
N
L — + - CHAN (-3 0
| boeee
! 1 : o e CHAN 10-15 Li}
: | L
i | e e CILAN 20.93 218
. | | .
: 2 I . CHAN 30 53 30
ok ik 1 + - al
I I ;
| 3 . :
| F---+
R TR e i Bl R I - +
Figure 3.2.1

Remaote Head Pore!Chanoel Addresses

3.2.1 TWE Example Frogram Uzing Instruction Blocks to Read Data

For this example assume that an interface module is connected to port 2 of the remote
hesad andd hie doop number of the remote ead iz 14 amd e Muster RIOP is in Slot 4.

LEMGTH: 1

SLOT:- 4

DROP: 14 78
. RBLOT:0 ; ol uI;sEI
| CHAN: 20 o
| |
| DEST: 2100 |
| VALUE: |
g T +

-232



A.0 Installation of Remoie 170 Netsork
4.1 Intraduction

The proper insgallation of the Remote /0O Network cable snd proper configuration of the
Deop parsmeters are critical to the ease of starmup and proper luny term operation of the
Remote 10 Network Allowing the user to install the network gives him the flexdbilicy to
configure a network particularhy suitcd to his needs, However, this also places the
responsiniliey for proper installation on the user. This section provides detailed informa-
tion and @ $tep-by-step provedure for installing the coax and confliguring the Drops, 1L is
important that the steps be followed carefully and checked along the way. If an erfor is
madc, it can e very difficult to find once the entire notwork is complete. A slngle loose
coRncction somewhere 1 o532 drop syslem can take many frostrating hours to find. Pay
attention tothe details)

4.2 Cable Installabion

d.2.1

Coofiuration Limitations

The following conditivns apply to all installations of Remote 1O, Refer 1o Fifure 4,214

The maxioam total ceble length must be 3,606 feet or less when using Gelden #9259
cabile,

The maximum total cable lemgth must be 8,000 fect or lnsa when using Belden #8213
cable.

The minimum cable length between adjacent Drops must be 50 ferct

A THohm terminating logd must be placed at {he extreme ends of the networle. Two and
rily twa loads must be present,

The Tee connectars for each Drop must be conoected directly to the REMOTE device. In
olher words, there can be no drop cables fromthe maio frook Hoe. In some installations
where the Remote ['C cable is man over hoad [or under ground), this requires that {he
cable e looped down [or up) to the Remote Head or Remote Mrocessor, Refer o Figure
4218,

A maxirnerm of 32 slae deviees can be comnected to the networc
All devices must be set 10 wiidue Drop tumbvrs. BEFORE POWER UP.

Drop numbers do not bave to be assighed congecitively, NOTING that the First Tweler
Drops can anlybe Remote Rackar Remote Head. All other drops thereafter can onlybe
Remots Hepds,



Figure 4.2, 1.4
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FIGUERE4.2.LE
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4.2.2 (Cable and Connectar Specifications

i 1% muesl important that the reconmmendations for calale, connectors, terminations and
crimn tonls e followsed. Nid all RE-59/U cables have the same characteristics, There are
dil[erences In ohny's/fr,, center conduclor conslreetion (solid or stranded), center can-
duitor damelers, tnsulation characteristics, and shield diameter. All of these will creste
the possibility of incompatibiliy with connectors iwhich alan vary) and differiog elected-
¢al characteristics. The result of mismalches 15 poor perlormance and poor rellabily
due to marginal conneciomns. Rellanes Electoe does nnt support the wuse of ooy cables
cornectors other than those listed belos,

Il&sn BlosTed Mo, Part Mumber

RE5570 Coax Cable 3 Belden #0250
CoaR BNE Tee Conmnector 45T Arnp 329518
Coax BMNE 73 Dhm

Terminating Looxd 45071 Amphenol 46650-75
PG00 Coax BNC

Male Connector 45072 Amp 2T0TT
RC-000 Coax Connecnr

Crimp Tool Kit 45CTS Amp 2201901 (Tool)

Amp 220189-2 (Die)

RC-11,17 Coax Cable Eelden #5215



FIGIRE 42224

FIn FERENATIRG LoD

-— BFRLDEN WAZGS
coas

e D WALE COWAETTRST

TEMNTE

IELCE —— ST IO TN

TT— G LS QORI

HALE AKC
£l BT —
DERCE
— —_ BELOEN Wopog
| Coa
T BN AL TR
REMOTE =
CEVnE . Jl e N TEE DONNECTOR
i
; T TEAMRATAE (a0
sACE ST "
A TNET —
DEVTEE

Typical HNC Connection System

27

TFRAL OF
- TRV END
ATDEr

Fricar o
ALl BT
LT AT

TR AT O
= TR EhE
FUEDEL



4.2.3 Comnecltor Installation
42531 Congeclor mstallation for Belden #0250

¥le
L~ )

REeferenoe:

Amp, Inc 15-2708
Commereial Sevies BNC Plugs
[Use cable strip dimension)

Amp, Ine 15-2901
Crmping Tuol - Maintenance Sheet
Amp, Ine IS-2786

Critnpings Tool - Instructon Shect

a4 FER
__—'| et /T ERRULE

Elﬁ

e ~—
2irg

CRIMPED CONTACT
‘lm %@

\—.F&‘ﬁ”ﬂﬁ'f SEEEVE
EW CONMNECTOR

Tﬂr'r".#.-.’f!-'-' HER COWNELTON
JUAPORT SLELVE

 FERRELE JEID FORHARD OFER
v GRAE AND SURFORT SLEEVE

—ORIMPEDR FERRIUNE

Figire 4.2.3.1.1 Coax Termination Details
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1. Slide ferrale onto coax cable,
|See Bgure 4.2.3. 1. LA|

2. Sirip

coox bo dimensions shown (See Figure 4.2.3.1L1ALL

Check thal shiel braid wire 15 cut to the correct length and
Cearn ined ek the ceniler cotducbor,

3. Crimip (he center comlacl using Reliace 45073 orimp tool.
[See Gguive 4.2.3,.1.2}

ZMTER GDHT".ET -
SLIPFE 2 OYER

FLAHGE DHE D oF W B sonracr
[ WTT A GER-AT —
oo o, SHILEPCIE

INEERY Sr NTER
COMTACT im T
F&FTIALLY CLGSE [
AIMFING ES

- | g pFLANGEDH
i '*’iLﬂ EWZOF

Figure 4.2.3.1.2 Crimping Center Contact

A, Place the center contact, assembled on the stripped eonduc-

r

I3
. Check that the shield beaid wire does ool toaeh the center

tor. in the partially closed erimping dies as showm in Figure
4.2.3.1.2.

« Blake certain that the flanged end of the center contact is

buiting wyminest the erimping die.

. Hold the cable in place and dose the crimping tool handles

uniil the rulelret relesses to complete the erimp.
Eeimove [he crimped contacl rom the dies,

contact, [See figure 4,2,3.1.1.8}



4, Inzerl the cender contact indo the connector ody antil the
cable butts against the dieleciric inside of the connecior body,
The fared brald must it over the support sleeve, [See lgure
4.2.3,1.1.7]

Slide ferpule forwand over the shield hraid wirc and the support
sleese until the ferrule butts against the connector body, (S
figure 4.2.3,1,1.13]

6, Crimp the ferrule using 45075 crlmp tool. [See figure 4.2.3. 1.3

[

BNC COMNECTOR

FERAGCE OX SHOULDER O

CONNECTOR BODY
CRIMPING DIE BUTTS AOAINST
DIE

Figure 4.2.3.1.3 Crituping Ferrule

A Place the ferrile on e anvil of the die 50 that the: shoulder
om the connector body burts agalnat the die.

B. Hold the assemibly in place and ¢lose the enimp tool handles
uiritil the ratchet releases,

2. Remove the crimped agsemhbly from the erimping dies.



4.2.3.2 Testing Cannections

424

After cach individwal cable is complets [(onc male connector oncach end}, the cable should
be tosted clectrically and mechanically.

First, wisually inspect the cononector for logst conoectoms. nicked insulation, loose
strands from the braid, or any other condifion that might cause poor coonections or
shomts, The center contact should be straight (not bent] and cemtered inside of Qe
connector dislectric. Check that the center contact 1s inserbed desp enoupte oo B
vonoeetor body, The tip of the center contact should b abonl even sids the end of e
vonneclor dielectric, Check thal the fermale was crimped Lghiy aFainst the body of e
coonebor ared el oo shicld iraid wine probnedes o (he [errade,

Second, e mechanical conneclion should be checked, Grasp the oater conductor
cotnector in one hand and 1he coax jackel in the other, Pull firmdy (about 10 1bs.). The
connector should hold,

Fioadly, a simple Ohoo meter can be used to check the cable electrically. Check for
continwlty (< 1 ahm ] froan the center conductor &h one to the center conductor an the
other end, Check for continudty (= 2 ahm | foom the outer conductor on one end to the
outerconductor on the other end. Check foran open ciocuit hetween the center conductor
and the outer conductor at either end.

Grounding Considerations

The cxposcd meial parts of the "BNC” connectors arc signal conductors and must not
come in contact with any surfaces that arc clecirical conductors. While these surfaces
presentno shock hazard, the Remote /G systom will not function properly if they contact
any conductive surface, even the AutoMate Chassis or Heads, as noise may beintroduced
intathe system. Therefore, care shouldbe talien to insure the isolation of these surfaces.
In-ling Connections should be taped or have beat shrink tubing applicd. No connec bions
should be made whithin conduits or junction boses, The chains on some termingting loads
should be remswved.
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4,25 Cable Routing Considerations
The coax cable routing for the Remote L0 Nelwork must be designed and inslalled to be
isnlated from enviren mental factors such as electrical imterferenee and phasical damage.
Some of the major facenTs are as llows:

4.2.5.1 Elecirical 1solation
The Tollowing ane recommendations for isolating the Remote 100 cable from electrical
interfersice:

4.2.5.1.1 General Informatinn
- If the coax cable is installed in metal coodwit, the cenduit must be propery grounded

along its enlire lengh,

- Do ool install the coax closcr than three feel Dom electrical motors, generators,
transforioers, SCR drives [ooctificrs], welders, high voltage lines, inducticon heal
SNIOCEsS O solrees Of microwast radiation,

-5



4.2.5.1,.2 Cabhle Gruuping and Scparation

ROUTING CABLES FROM DIFFERENT WIRING CROUPFS TOGETHER MaY INDULE
VOLTAGES THAT COULD CAUSE TNEXPECTED MACHINE MOTION. ONLY ALLOW
CABLES OF THE 3AME WIRING GROUF TOBE IN CLOSE PROXTMITY TC EACH OTH-
ER. FAILURE TO OBSERVE THESE PRECALUTIONS COULD RESULT IN BODILY
INJURY.

WARNING

1.

2. Mediom

The reazon for separalion ol varous voltages and power levels is to Teduce the possibilily
ol elecirical nolsc. Cables of ke voltages and power levels can be grouped togother in
trays and conduils. Unlike levels must be routed n separate trays and concail. Inler-
mixing of levels iz not allowed. The [olliowing table can be vsed to determiine which volt-
age and power kevels can be grouped together,

Leve]
Lo

3. High

4,

I'onarar

Grouping DelrdUion

Dty licg

Coax cubles [or Rellance Remote 100 aystems; Analog <50-valf Der;
signal comons. very low vollage signals from dovices like sorain
Bages.  Lhemmocouples and RTDC& operatiohal amplifier  slmals;
power amplifier sighals; digllal lachometer and encader signals;
phone clroalis;

Analog signals = BDanlt D-C with <28-wolt A-C tipple: switching
oiroutts =24-volts D-C and <28-volls D-C; relays =24-volts;, analog
Lachiomneter aned pilet signals;

D-C swiliching sighals =28-vollS; analog signals >5-woks with
=2B-voll A-C rdpple; megulating signals =20 amps (such as molor
generator loops]; used 2530-wvolt D-O contral bus: A-C foeder =20
amps; A-C contral =20 amps [Euch as pushbutions, indicator lghts,
and Hmil swilches]: conventence outlets; panel lighting:

A-Cand TR wiring <240 amps

Table £ 2.5.1.A Cable Grouping Definiticn

.:j:j_



4.2.5.2

4.2.53.53

The [olowing Lable can be used tocletermine the required separatlon betweon the Remate
L} moax cable and any other cable group as defined by the previous table.

Separation 1o Inches

Tray 1o Convovdinit fior Conduit
Tl Tray Tray Conduit
L. Low 0 ] 0
2. Medinom 1 1 1
3. High G 4 3
1. Power 26 18 12
Table 4.2.5.1.8B Csble Separation for Remote 10 Coax
Chemiral Isolation

The coax cable should be protected Eom the following Extors:

OiL grease, acids, caustics, andother barsh or hocardou s chiesnical s that could damage
the copx culer juckel or cormode metal conneclors.

- Contacl with temperalures greater Lhan 50 degrees C,
Phiysical Isolalion
TIwe colnle routing mmst be designed and installed to prevent phiysical damage 1o the onax.

- The cable mMust to routed 10 protact IT frgm abrasion, from vibration, moving parts, and
personnel waflle. Also, the cable showld not contact surfaces such as concrete to
DUETENE W,

- Cautlon must e exerclsed while installing coax. High pulling tensions. tight fitting
conduits, and "knked” or ploched cables can damage the cable shiclding and
Ingulation, These types of damage may not be found with physical inspsction; it
reguires special cable fesf equipment to locste the damage. Cable should be manually
pulled, allpwing sufficient. slack and using cable pulling lubrication to minimize
tensions. Cable should never hawe sudden tension applied or 'snapped” MEVER - Menrer
uae a powered cable puller without consubting the cables manufacturer snd sponiboring
the: pulling tension.

-5d-



6.0 Diagnostics
5.1 IntrwlueHon

The dingnostics o e AutoMate 3/40 processor use svstem rogisters to monilor und
conlrol specifle system finctions.

The diagnostics provided by the Reteote 1040 Processor ane:

Status of Each Remote drop

Type of Card in Remore Slot in Remotc Racks

Status of Card in Remaote Slot

Type of LD Device Conncctod 1o 160 pont £ither
Remaote Heads or LIOP

Siatnsg of [0 device connected o 10 port

{nmmunication Betries t0 each drop

CRL crmors from cach drop

Diagnoestic information for the Remote 'O Nelwork is collected by the Master RIOF. Thesc
diagnostics are read by the Awtoblate processor{s]. Each AutoMate processor, in um
updates its system and stans disgnoeslics registers. Not all of the diagnostcs appear as
data bits in these pegisters, Sume are compared by the processor against the digital LA
configuration tables. The Aulolale processor then 3e63 a status hit. For coample the type
of I/ O device connected Lo e 100 porl does notappear in the status or diagnostic registers
but is compared to the digilal 1/0 configuration table by the AntolMate processor. O the
device is the wrong type [radl/local head ) the processorwould not be allowed to go into mn
and the 1D conliguration itor bit wolld be set (377401 ASD or 17574.0LA40).

It should e nubed thal the AutoMate processor will update the remote drop disgnosic
registers associaled wilth that BEI0F, whenone or more remate drops from that snssier
remute D pioeessor ace configured as digital 1/0. When all the emoele drops are
nuseerical, the nser has to read the diagnostic datafrom the remote L0 Duflers. ITohe type
s sLalus of a4 remote card, remote head or adovice conoected to o remole card head is
desired the wser also has 0o read the diagnostic dars from the remede 1IF0 bulters.

For more information concemning the diagnostics refer to J30034 { Bemole O Processor
avrl System Reference Manual] and the processor software sdnaal.



5.0 Theory of Qpcration
This writeup covers remote T logic card 59008-5R (or later) and software version 2.2 (orlaber),

Thee remnote 1/0 head communicares with the Romote /O froceasor via coaxial cable using the
nisster-slave prooecol,

It is capable of driving four 100 devices, each of which may be a tail, 3 local head, or Interface
madules {or nothing). 1o e present software release, the Remote I/0 Head is capable of
responding to five commands from the master processor:

WRU — who are vou. The remole head responds with the oode identification (FLOLH] for a
remote head and the current device type foremch of the foar ports. |0 =notused, 1 =rail, 4 =Iocal
head) I the length of the WRL message is seven Dyles, the Remote Head recognizes that the
masteT is using the new remate protacal. Inthe protooo], several Jags are sent to the remote
hiead to enable or disable diagnostics as selected by the applicalion program in the Antomete
PrUCEsS0T,

WED - write data to slave. If it has determined that the master 13 using the old remote protocol,
he remnole head responds with an acknowledgment; otherwiae, i acknowledgnwent is sent. It
then proceeds to update the [0 devices, If the byte count. is incorrect for the current
configutation, or if the vount does not match the number of data bytes acoally received, the
dara (5 discarded 2nd (e update is not performed. Ifthe update cannaot be performed, an ermor
it 15 aet In the response Ifune, The 1'0 update is not pedformed exoept in response to this
command, Befer to the section on I'C condiguration.

ROD — reqd data from slave, The renole hend responds with the 100 data chiteined fFom the
previous update. If the conflguration bas changed. o Oag is set in the ermor byte sent to the
masteT processnr. Also, rall faulrs ave reported in the error Dede, Nole thedt the remote head will
not respond te this command until afrer it has recelved 8 WRD comrmand and performesd an 1010
update.

5T — reset [FO devices. This command causes the remote head (o reset all contiected rails ar

local beads. [t also re-initializes the [0 configuration table within the remote head, Itdoes not
drup cut the head ready relay.

WOF — wrile conliguration, The remote head responds with an acknowledgment and procesds
to verify its 'O conligurstion, I there is a configuration ertor, the ermor bit will be get in the
response (o 3 RO cormnand. Reler to thie secton on 100 confisuration.



fi.1 Initialization:
The following tests are paerlormesd oo powei-ie

executive checksmm, inlernal KAM (8031], watchdog timer, cxternal RAM, comm test 1 - with
anulo =wiltch closed, colm test 2 - with analog switch open, I/ O update - clears all 1/ O denvaces,

. Failure ocodes for these tests are diaplayed on the LED's and are shown in teble 1. Atter
suceessfully completing these tests, the watchdog Hmer is started, and the communication
relay [3 cloaed, allowing the remote ready to receive messages over the networl The internal
conflguration table 13 initialized at this ime. The receive LED indicates that the remote head is
receiving messagos over the netwnk.

After recciving avalid message addressed to (his node, the head relay is closed and the ready
LENis kit Alll /O datais returned as eeros, aod all oatputs are held offfor a period of 40 me after
this first message, w allow e for the head relay 1o close, Also, after receiving this first
message. several communication timers are starved, These imers will time out after
communication siops s Fellow s

100 ms plier losing all commuoication, the outputs are reset, the ready LED is turmed off, and
{he ready relay is openel,

1500 ms alter losing all communication, the communication relay is opened, and the o
commuinication tests arc repeated. After these tests sre completed sucoessfully, the commuani-
cation relay is re-enorgined and the remote head waits for further commatnds,

1500 ms after losing communication addressed o this node, the otputs are reset, the ready
LED is tumed off, the ready relayr is opensd, and the odbmunication tests are repeatred, as
fdoseribed abowe.

After the ready relay is opened, communicatlon addressed to this node must be received in
order to close it again. as described above,
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5.2 10 Condiguration:
During power-up, the inteinad 1D conlipuralion is initialized (o what 15 actually plugsed in st
that time, The configuration [s checked when o change 1s sensed in the plug status of any port.
Anerior is reported (o the master if the configuration has changed.

The WCF commandd informs the remote head of what 'O devices are configred in the Aatomate
application program. After receiving this commanc, if any of these devices are missiog or
unplagged, the missing devices will be reported ag 10 faudt bits, but not showm on the LED's.

It 15 possible for a device to be prescnt at power-up, but not configured in the application
program, In this case, if this devloe is unplugged, an error will not be reponted, Alsao, 1fthe WCE
command was not reccived, missing devices will not be reported as [0 faults.

If an 110 device is disconnected and then reconnected, normal updating will resume within a
range of (.5 to 2 seconds, provided that the device is reconnected to the same port that it was
conoected to oo power-up. Note that a device cannot be added after power-up. Connecting a
different device type o a port will prevent it from being updated, and will send 2 configuration
chanfe error to the master unit. This feature is intended to prevent vpdating of devices whose
cables have been inathvertently swapped.

NOTE: THE REEMOTE HEAD WILL NOT BRECOGNIZE DEVICES CONNECTED
AFTER POWER-UF. TCO ADD A DEVICE, TERN POWER OFF TO THE EEMOTE HEAL,
CONNECT THE DEVICE TO THE REMOTE HEAD. AND REAPPLY POWER Ttd THE
BEEMOTE HEALN

WARNING

UNEAFPECTED MACHINE MOTION OR A PROCESS CHANGE MAY RESULT FROM RE-
MOVING /INSERTING A MOINLE OR CONNECTING/DISCONNECTING A CABLE.
DISCONNECT POWER DURING MODULE REPLACEMENT OR CABLE ALTEREATION.
FAILURE TC OBSERVE THIS FRECAUTION COULD RESULT IN BODILY INJURY.

6.3 Device Famlts

The Local head parity test willbe performed on all Iocal heads unless diagnostics have been
disabled it the Antomate application prodram.

I the full lucal head test has been enabled in the application program, it is assumed that all
loenl heads contain the full complement of four rails. Any missing rails on a2 local bead sl
cennsse 8 fenalt bo be reported for that loesl hesd,

M e rail or local head femnlt oeenrs, the deviee is reset and the port number of thie laully device
isdispluyed on the LED's s shown in table 1, An error bit is selin the responise fraone oo e
mmster umil, and adl inputs [or (ol Jesvice ore clesaed,



B4 LED Status Codes

TAELE 1

READNDY AMIT RECY FALTLT DESCRIFTHON
LR [N OM OFF mxInal dperaticn
N I aON 4]y port 3 devics [oil
N OFF OM ]y port 2 devices [onit
ON 0 QOFF ) purt 1 devaese [null
ON OFF QOFF Ly purl O device Tenall
ON OFF oM aFF uruleimed
N gy OFF OFF urskened
O OFF OFF OFF uttdefined
OFF OFF OFF OFF cormiicatlon fallare

ar executive checksnm ermor
OFF OFF Lo OFF communication test 1 failurn:
OFF 1| {OTF OFf communication test I failure
OFF OFE LIFF i) | L0 interface failure
OFF O LI L] watchdog tost failure
OFF OFF O on internal RAM Filurc [3031]
L LRy LF O cxricrnal RAKR failuoe
OFF N N O watchdog timeout

* Mote: before compmunicaton to this node is csiablished. the receive LED will blink as
WHL messages 1o other nodes are: reccived.

Cperation of Ready Relay

After a successful power up, comploting all disgnostics tests, the watohdog dmer 1=
started, and the communication relay is closed. allowiog (he remobe head 1o recelve
Measages 0ver the network. After receiving 8 valid message addressed (o this drop. the
ready rclay is cocrgized closing the nommally open contact. After receiving this first
measage, Soverdl communication timers are starled, These Umers will tme out after
Comminicatinn stops as follomses:

100 ms aftcr losing all communication. the ready relay 15 opetwed,

1500 ms after losing communication addressed (o this drop, the ready relay is opened, and
the communication tests are repeated, Afler e ready celay 13 opened, commuynication
addressed to this drop must be received in ordes (0 close (he relay again,
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WL ARE YOU MESSAGHE FORMAT

Commeans I'rom Master
o e s e T e BV +
| Dest. Address
it ST b S T 4
| Sre. Address |
R g T e T R +
| WELU Command |
+ T A s e T +
Framc Numhber |
BT Sl R 4
i Drisabie DLAG |
T +
|  Dizable CHEMB
e e e b T T e R e +
l Eqable FULLHD
Response From Slave
R T T -+
| Dest, Address I
TRE R R e [
| Sre Adddress I
e R e R +
| WRU Heaponse I
e +
| Frame Number _!_
I F1 I
. e -+
I Rt =i I
. ; ¥ '!Isll:r'l'l S
| 7 |
170 Type
prains s T i
110 Type |
oo W e s +
; L' Type I
§ P o e +
I 145 Type |
i T [y i P +

[18H)

- - additional bytes for "new" protoe] ---

Seml as 01 to disable LHD parity test

[gnored by remode heoed
Sent as 01 to enable fuld 1LHD test

sent as 01 by REMHD V2.1 or later

) = Mot Tacd
1 =Rall
4 = Local Head
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WHRITE DATA MESSAGE FORMAT

Command From Master
| Dest Address |
e e T R }
Sro, Addlress I
B T +
Wrile Conumnan: | {1AH)
R R +
i Pramc Numtwer |
+ s ik
| Fyie Count |
il oy B A +
| 0s8oraz I
Rytes af Data .

A e S+
| Dest. address i Slgve will not send response
P AR e -+ to write command if wsingd
| src Address : new protocol
e e e e 4
Write Response |
LI 5 T el et L L o e el L, o ST | +
| Fraine Number |
S R R BT T +

Bit & Config changsd
Bit 3-0: Error Bits

| 0.8 oo

| Bates Of Data

L]
i
RN, AR VRN NSV N | Ry

-d]1-



WERITE CONFISURATION COMMAND MESSAGE FORMAT

Comrrzud From Master
e D e R T TR +
' Dest. Address |
[, +
S, Address |
+ .. +
. WC Command  (1DH)
| Frame Number _:_
I L0 Type I
i s L +
I L0 Type I
S T L +
10 Tvpes |
ek A A +
10 Typo
Response From Siave
| Dicst Address I
A 1
| Src. Address I
B e |
J_ W Response |
|  Frame Nuamber |
< A +

RESET /0 COMMAND MESSAGE FORMAT

Commuand From, Master

R TN R R R |

| Deat. Address |
........... -4

| Sre. Address |

oo 1

|  RST Command | ncH

o e R e

J_ Frame Mumber !

Fesporese From Sl - ione
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RELIANGE GONTROLS
DOCUMENTATION IMPROVEMENT FORM

Docw mert Nuinber;

Pege Mumberizi:

Comments: (Flesze give chaplers, page numibers or speciic paragraphs that fhe ohange vall affect. nclude markenss fromr
fhe docurment or 2ilsch adoional pages if necessary)

Whet will this improvernent suggestior provide?

Originator: City: Slate: ZIF:
Compary: Phane: ¢ !
Address: Dae:
Techmical Wnkimg lermal Use: Follow-Up Action:
Writer: Date:
Thank you for your commenis . . .
RELIANCE
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For additional infermation

1 Allen-Bradley Drive

Mayficld Heights, Chio 44124 USA
Tel: (800) 241-2886 or (440) 646-3539
https S reliance. comiautomax
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