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CHAPTER 1 Allen-Bradley 6008-SV VM Ebus /O Scanner

1.1 VMEbus6008-SV I/0O Scanner

The VMEDbus 1/0O Scanner physically resides in a VME chassis Input Output Controller
(10C), and acts as a master for an Allen Bradley subnet in an EPICS control system. The
address of theVMEDbus1/0O Scanner correspondstothe L INK number inan Allen—Bradley
/ EPICS subnet. Up totwo VMEbus1/0 Scanners (LINK 0and LINK 1) may beused in one
VME chassisIOC. In an EPICS control system, one VMEbus I/O Scanner has the ability
to be the master for up to 8 Allen Bradley slave nodes, including Remote 1/0O Adaptersin
AllenBradley 1771 Series|/O Chassis, or Allen Bradley RediPANEL Pushbutton Modules,
both commonly used in an EPICS control system. Inan Allen-Bradley / EPICS subnet the
addresses of the slave nodes are referred to asthe ADAPTER number.

1.2 VMEbus 6008-SV /O Scanner Strapping

Refer to figure 1.1 when strapping the VMEDbus I/O Scanner. J2, J6, J7, and J8 are factory
mandated settings and should not be altered from their illustrated positions. J1, J4, and posi-
tions1—4 of J5 are set asillustrated so that the VMEbus /O scanner conforms to standard
24bit supervisory accessdataaddressing, themode used in an EPICS control system. J3, and
positions5—8 of J5 are set for the proper base address of aVMEbus|/O scanner inan EPICS
control system. They should beinserted asillustrated in figure 1.1 with the exception of J5
position 8. Thisjumper should beinserted for aVMEbus|/O scanner moduleused asL I NK
0, and removed for a VMEbus I/O scanner module used as L INK 1.

1.3 VMEbus 6008-SV 1/0O Scanner Installation

1.3.1 Power Requirements

TheAllen—Bradley VMEbus|/O Scanner may beinstalledinany VME chassis|OC. Before
Installation, calculate the power requirements of the modules currently in the VME chassis
IOC. Addtothat 2.5A @ 5V DC, the current required by the VMEbus I/O Scanner. Check
to be sure that this combined current requirement does not exceed the current driving ability
of the VME chassis 10OC power supply.

1.3.2 Module Location in the VME chassis Input Output Controller (10C)

The VMEbus I/O Scanner is a 6U, double height VME board which may occupy any slot
but thefirst slotinaVME chassis|OC, thisslotiscommonly occupied by theVV M E processor
module.

1.3.3 Module Insertion

Before amodule isinserted into a VME chassis |OC, be sure that the power to the IOC is
shut off. Asalways, besurethat ” bringing down” thisspecific |OC will not have detrimental
effects on any part of the control system serviced by this particular IOC. To insert the mod-
ule, placeit in the plastic tracks on the top and bottom of the VME chassis IOC. Slide the
module into the |OC until the module comes in contact with the backplane connectors. Do
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Figurel.l

J5 Position 8
IN for Link O Scanner
OUT for Link 1 Scanner

J1

Jumper
Removed A B

[&] sumeer Tn 35
EI umnjEn

not forcethemodulein, instead apply firm and even pressure onthemoduleto seat it properly
on the backplane connectors. Tighten the screws at the top and bottom of the face panel of
theVMEbus|/O Scanner (be sure not to over—tighten) so that the I/O Scanner remainsfirmly
in place in the VME chassis |OC.

1.4 VM Ebus 6008-SV |I/0O Scanner Wiring Connection

Connection between the VMEbus I/O Scanner master, and the Allen—Bradley subnet slave
modul es such astheremote 1/O adapters or RediPANEL s should be made viashielded twin—
axial cable. Theuseof Belden 9463 J22 304.8M TR BLUSTG isrecommended. Thiscable
has the following specifications.

78 OHM TWINAXIAL CABLE

2 CONDUCTOR

20 AWG (.52 sg. mm) 7x#28 (.08 sq. mm) Tinned Cu
.0185” (.47mm) SOLID PE DIALECTRIC
BELDFOIL 100% + Tinned Cu BRAID 57%
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032" (81mm) PVC JACKET —.243" O.D.

SURFACE PRINTED

(UL) TYPE CM

USE: COMMUNICATION CIRCUITS IN ACCORDANCE WITH NEC ARTICLE 800
AWM STYLE 2582

60C 150V

The VMEDbus 1/0O Scanner should be used with the supplied connector that fitsinto JK1 of
the VMEDbus /O Scanner. Thewires should beinserted into the connector so that the corre-
sponding connection to JK1 will appear asin figure 1.2.

Figurel.2
@)

O — Pin3 Line2 (Clear)

<—— Pin2 Shield

\ Pin1 Line1 (Blue)

@)
@)
This diagram represents the bottom of the VMEbus I/O Scanner VME module.

1.5 VM Ebus 6008-SV 1/0O Scanner Use

Thefront panel of the VMEbus I/0O scanner containsfour LEDswhich indicate the status of
the 1/O Scanner. The PWR (power) LED islighted green when power (5V) isapplied to the
modul ethroughthe VME backplane. The SER COM (serial communication) LED islighted
solid green when the scanner is able to communicate with all of its slaves, flashes green
when able to communi cate with some of its slaves, and is out when unable to communicate
with any of itsslaves. The BPLN COM (backplane communication) LED lights green for
half asecond when aVVMEbus accessis made to the VMEbus I/O Scanner. The FLT (fault)
LED lightsred when the VMEDbus I/O scanner isreset, performing a self test, or afault has
been detected.
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CHAPTER 2 Allen—Bradley Universal 1/0O Chassis 1771-A1B,
-A2B, -A3B, and —-A4B

2.1 Universal 1/0 Chassis

TheAllen-Bradley Universal 1/0O Chassis provide backplane connectionsfor the 1771 series
I/0 modules, a1771-ASB Remote I/O Adapter Module, and a combination of 1771 power
supply modules. Thechassiscomeinfour sizes, the—A 1B chassishas4 slots, the—A2B chas-
sis has 8 dots, the —A3B has 12 dlots, and the —~A4B has 16 Slots.

2.2 Universal 1/0 Chassis Strapping

The Universal I/0O Chassis contains a backplane switch assembly located on the left hand,
lower side of the backplane asyou look into the chassis. Refer the the section onthe Allen—
Bradley 1771-ASB Remote I/O Adapter Module for instructions on the setting of these
switches. Thereis also a power supply configuration jumper located along the top of the
backplane as you look into the chassis. Thisjumper should be set to the right position if an
external power supply isused, and set to theleft position (most common in an EPICS control
system) if a power supply module such as the 1771-P4S Power Supply Module is used.

2.3 Universal 1/0 Chassis M odule Placement

TheAllen—Bradley 1771-ASB Remote |/O Adapter Module must residein theleft most slot
of thel/O chassis. Other restrictionsto 1771 series modul e placement may apply, these will
be mentioned on a per—module basis.
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CHAPTER 3 Allen—-Bradley Power Supply Module 1771-P4S

3.1 1771-P4S Power Supply Module

The 1771-PAS Power Supply Module is a 5V, 8A power supply that can be used in the
1771-A1B,-A2B,-A3B, and—A4B Universal |/O Chassis. Uptotwo of these suppliesmay
be used as dictated by the power requirements of the 1771 series I/O modules contained in
theUniversal 1/0 Chassis. If two suppliesare used, they must be connected by a Power Sup-
ply Paralleling Cable.

3.2 1771-P4S Power Supply Module Strapping

Place the module so that the right hand cover plate (the one with the labels) isfacing down
on aflat surface, and the front of the moduleisfacing away from you. The module should
appear asit doesin figure 3.1 with the two configuration jumpersjust behind the gold con-
necting traces of the circuit board. These jJumpers select the proper voltage regulation for
the different power supply configurations. Theright position (rarely used in an EPICS con-
trol system) selects the configuration for a single power supply in a power supply chassis,
connected to an /O chassisthrough apower supply cable. Inan EPICS control system, they
should be configured as they appear in figure 3.1, with both of the jumpers located on the
left hand side of the three pin headers.

Figure3.1
/ Module cover
Top of module ﬂ m Jumpers

Module circuit board

3.3 1771-P4S Power Supply Module I nstallation

3.3.1 Power Requirements

TheAllen—Bradley 1771-PASPower Supply Modulemay beinstalledinany Allen-Bradley
Universal I/0O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Each module
suppliesamaximum of 8A to the other modulesinthe /O crate. Two of these modules may
be used per 1/0O chassis to supply a maximum of 16A to the other modules in the chassis.
Adding the current requirements of all of the modulesin the I/O chassiswill indicate if two
power supply modules are needed, or if one will suffice.

The Allen—Bradley 1771-P4S Power Supply Module itself requires 120V AC (actual volt-
ageinput rangeis97 — 132 VAC rms) at afrequency of 47 —63 Hz. Themoduleis protected
with a1.5A 250V Slow—blow fuse located on the front panel.
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3.3.2ModuleLocation in thel/O Chassis

The Allen—Bradley 1771-PAS Power Supply Module may be placed in any slot of the I/O
chassis with the exception of of the extreme left slot. This slot is occupied by the Remote
I/O Adapter Module. It is suggested that the power supply modules be placed away from
analoginput modulesand low voltage DC modulesto minimizeelectrical noiseinterference.

3.3.3 Modulelnsertion

Before a power supply module is inserted into the Universal I/0O Chassis, be sure that the
power switchisintheoff position, and that the 120VA C cableisdisconnected from the mod-
ule. If aRemote I/O Adapter is currently in the Universal I/O Chassis, this procedure can
bedonewithout shutting off thel OC that the Universal I/O Chassisisconnected to, and with-
out removing the subnet communication link. To insert the module, place it in the plastic
tracks on the top and bottom of the Universal I/O Chassis. Slidethe moduleinto the Univer-
sal 1/0 Chassisuntil themodule comesin contact with the backplane connector. Do not force
the modulein, instead apply firm and even pressure on the module to seat it properly on the
backplane connector. Snap the chassis latch over the top of the module and connect the
120VAC connector to the module. The Universal 1/0 Chassis should begin communicating
with the host IOC when the power is switched on, no rebooting of the IOC will have to be
done.

3.4 Wiring Connection

Connection of the 120VAC power to the 1771-PAS is accomplished through the use of a
Wago 231-205/000-008 connector (Allen—Bradley part number 941274-05) included with
each 1771-P4S. Figure 3.2 illustrates how the 120VA C power should be connected to the
1771-PASmodules. Notethat two modulesareillustrated infigure 3.2, only one power sup-
ply module may be needed depending upon the current requirements of the modulesin the
Universal 1/0 Chassis.

3.4.1 Using Two Power Supply Modules

If two power supply modules are used in one Universal 1/0 Chassisthey must be linked to-
gether through the Power Supply Paralleling Cable, Allen—Bradley part number 1771—CT.
This connection is a communication link between the two supplies. If one of the supplies
has to shut down, it informsthe second supply to turn off its PP'SACTIVE indicator. If this
shut down procedure does occur, the Remote I/0O Adapter will be disabled, however, the se-
cond supply will continueto supply power until its DC output limits are exceeded. Because
the Remote I/O Adapter will be disabled if either of two power supply modules shut down,
placing two power suppliesin one Universal 1/0 Chassisdoes not provide redundancy. The
Power Supply Paraleling Cable should be looped over the top of the I/O chassis to avoid
picking up signals induced from the I/O wiring.

3.5 1771-P4S Power Supply Module Use

The 1771-PASisused by simply turning onthe power switch located on thefront of the mod-
ule. If two supplies are being used, turn them on simultaneously, otherwise the first supply
powered on may shut down dueto an over—current condition. Remember to shut the supply,
or supplies down when inserting or removing any module from the Universal 1/0 Chassis.
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Figure 3.2

i i

(0] (0]

E Power Supply Paralleling Cable E
‘ If Two Supplies are Used ‘

:‘ Black Side of 120VAC :. Black Side of 120VAC
: s White Side of 120VAC : s White Side of 120VAC
® Green Ground hd Green Ground

The front of the 1771-P4S contains a P/'S ACTIVE (power supply active) indicator. If the
indicator isilluminated green, the power supply, and any supply connected to it through a
power supply paralleling cableisoperating normally. Note that this does not guarantee that
the power supply iscorrectly inserted and supplying power to the backplane. If theindicator
isoff the power supply modul e has detected one of thefollowing conditions. DC over—volt-
age, DC under—voltage, DC over—current, power switch turned off, AC under—voltage, or
that any power supply module connected to it through a power supply paralleling cable has

detected a similar condition.
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CHAPTER 4 Allen—Bradley 1771-ASB Remote |/O Adapter Module

4.11771-ASB Remote | /O Adapter Module

TheAllen-Bradley 1771-ASB Remote |/O Adapter Module physically residesin aUniver-
sal 1/0 Chassis, and actsasaslave in an Allen Bradley subnet in an EPICS control system.
The 1771-ASB Remote I/O Adapters are linked via subnet connection to other Remote 1/0
Adaptersin AllenBradley 1771 Series1/O Chassis, Allen—Bradley RediPANEL Pushbutton
Modules, and back to aVVMEbus1/O scanner. They correspond tothe ADAPTER number
when configuring an Allen—Bradley subnet. An Allen—Bradley / EPICS subnet allows for
up to 8 adapters to be located on one Allen—Bradley subnet link.

4.2 1771-ASB Remote | /O Adapter Module Configuration

Refer to figure 4.1 for thefollowing instructions. There arethree stepsinvolved in the con-
figuration of a1771-ASB Remote I/O Adapter Module, the first involves the setting of the
Module Configuration Plug or Plugs, the second involves the setting of the Module
Switches, and the third involvesthe setting of the Universal 1/0 Chassis backplane switches
located on the left hand, lower side of the backplane as you look into the chassis. Note that
there are two styles of Remote 1/O Adapter, they are easily discerned by looking at SW 2.
In the older style module SW 2 is a4 position DIP switch, in the newer style, SW 2isa6
position DIP switch.

Figure4.1
Older Style Remote I/0O Adapter Newer Syle Remote I/O Adapter
FLLEELTE| [T FLLEECE {EETTTH
SW1 SwW2 SW1 SW2
—  Module Configuration Plug —  Module Configuration Plugs
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4.2.1 Setting the M odule Configuration Plug(s)

If you have the older style Remote I/O Adapter begin by laying the module on itsright side
(label sidedown). Removetheleft cover by removingthe4 screws. Locatethe configuration
plug and place the jumper in the right most position asindicated in figure 4.1. Replacethe
cover and secure the 4 screws.

If you have the newer style Remote I/O Adapter, access to the Module Configuration Plugs
can begained through asmall accessholeinthelower left corner of theleft cover of themod-
ule. Placeall three jumpersin the left most position as indicated in figure 4.1.

In either of the above casesthe Remote 1/O Adapter moduleis placed in amode for usewith
32—point I/0O modules and any address method. Thisisthe configuration used in an EPICS
control system. Note that in this mode you may not use the 1771-1X or the 1771-1Y mod-
ules.

4.2.2 Setting the Module Switches

Sl isthe Address Switch Assembly in both the newer and older style Remote I/O adapters.
Switches 1 — 6 select the Universal 1/0O Chassis adapter number. Observefigure 4.2 for the
proper address settings, when the switches are closed (ON) this correspondsto abinary Oin
the adapter address, and when the switches are open (OFF) this correspondsto abinary 1in
the adapter address. Notethat switches 1 —3 must alwaysremainintheir closed (ON) posi-
tions as the EPICS control system only uses adapter addresses 0 —7.

Figure4.2 1 /0 Adapter| Switch Number
Number | 4 5 6

0 On| On| On
On| On | Off

On| Off| On
On| Off| Off
Off| On| On
Off| On| Off
Off| Off[ On
Off| Off| Off

N[O~ |WIN|PF

Switches 7 and 8 should remainin the closed (ON) position asthiswill placethe Remote |/O
adapter in the 1st 1/0 group number 0O, used in the EPICS control system.

S2 setsthe baud rate and other configurations. For both the older and newer style of Remote
I/O Adapter switch number 1 should be closed (ON), and switch number 2 should be open
(OFF) this sets the baud rate at 57.6K baud and alows for alink distance of 10,000ft over
twisted pair cable. Thisisthe preferred setting for an EPICS control system. Switch number
3 should remain open (OFF) asit isnot used, and switch number 4 should remain open (OFF)
to put the Remote 1/0 adapter in scanning mode for al dots.
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If you have the newer style Remote I/O Adapter switch number 5 should be open (OFF) for
unrestricted emulation, and switch number 6 should be open (OFF) asitisnot used. A sum-
mary of switch positionsisavailable in figure 4.3.

Figure4.3

S1 Switch Number S2 Switch Number
1 2 3 4 5 6 7 8| 1 2 3 4 5 6

On| On| On Figure 4.2 On| On| On| Off| Off| Off| Off| Off
On = Closed

Off = Open

Ignore S2-5 and S2—6 for older style Remote I/O Adapter

4.2.3 Setting the Universal 1/0 Chassis backplane switches

The Allen—Bradley Universal I/0 Chassis contains abackplane switch assembly located on
the left hand, lower side of the backplane as you look into the chassis. The switchesarela
beled 1 — 8, with switch 1 on the top, and switch 8 on the bottom.

Switch 1isthe Last State Switch. When closed (ON) outputs from the chassis will remain
inthe last state when afault isdetected. When open (OFF) the outputswill be de—energized
when afault is detected. The common EPICS setting for this switch is closed (ON).

Switch 2 isthe Processor Restart Switch. When closed (ON) the processor has the ability
to restart the chassis. When open (OFF) the chassis must be restarted at the chassis. The
common EPICS setting for this switch is closed (ON).

Switch 3 and Switch 4 are not used, and should always remain open (OFF).
Switch 5 and Switch 6 should always remain open (OFF) to select 2 slot addressing.
Switch 7 is not used, and should always remain open (OFF).

Switch 8 isthe Last Chassis Switch. When closed (ON) the chassisis not the last chassis
of asingle ADAPTER number. When open (OFF) the chassisisthe only chassis associated
withasingleADAPTER number. Thecommon EPICSsetting for thisswitchisopen (OFF).

4.3 1771-ASB Remote |/O Adapter Module Installation

4.3.1 Power Requirements

TheAllen-Bradley 1771-ASB Remote |/O Adapter Module may beinstalled in any Allen—
Bradley Universal I/O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Before
Installation, calculate the power requirements of the modules currently in the chassis. Add
to that 1.2A @ 5V DC, the current required by the 1771-ASB. Check to be sure that this
combined current requirement does not exceed the current driving ability of the chassis pow-
er supply combination.

4.3.2 Module Location in thel/O Chassis

The 171-ASB must be placed in the extremel eft slot of the Universal I/0 Chassis. Itissug-
gested that this module be placed away from AC modules or high voltage DC modules to
minimize electrical noise interference.

10
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4.3.3 Module Keying

The Allen Bradley Universal 1/0 chassis have the ability to limit the slot access to certain
modules by the implementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
thel/O chassismust correspondtotheseslots. Tokey aslot for useby the1771-A SB Remote
I/O Adapter only (this would in the case of the 1771-ASB be the |eft most slot), place the
keying bandsbetween 54 and 56 and between 16 and 18 onthe /O chassisbackplane connec-
tor.

4.3.4 Module Insertion

Beforeamoduleisinsertedinto the Universal I/0O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the IOC that the Universal 1/0 Chassis
is connected to. To insert the module, placeit in the plastic tracks on the top and bottom of
theUniversal 1/0 Chassis. Slidethe moduleinto the Universal 1/0 Chassisuntil the module
comes in contact with the backplane connector. Do not force the module in, instead apply
firm and even pressure on the module to seat it properly on the backplane connector. Snap
the chassis latch over the top of the module and connect the wiring arm to the module. The
Universal |/O Chassis should begin communicating with the host |OC when power is reap-
plied, no rebooting of the IOC will have to be done.

4.4 1771-ASB Remote | /O Adapter Module Wiring Connection

Connection of analog signalsto the 1771-ASB are accomplished through the use of the wir-
ing arm. Signals should be connected to the screw terminals on the wiring arm, as detailed
in figure 4.4, and the wiring arm should be connected to the front tab connector on the
1771-ASB. If the 1771-ASB isthelast adapter on alink, or the only adapter on alink, be
sureto add thel/O Channel terminator, Allen—Bradley Catalog# 1770-XT tothewiringarm.

Figure4.4 [ 1 [D|—— Linel Cable BlueWire —

2 [[0(—— Cable Shield
3HD|— Line2 Cable Clear Wire——

é % Ng ggﬂﬂg{:gg Add terminator if Remote 1/0
6 D No Connection Adapter isthe last adapter on

: alink, or the only adapter on

7 MO (— No Connection alink
8 M0|—— No Connection
9 0{—— No Connection

10 MO|—— No Connection I

11 00 ® o

12 @D

User supplied 1/0 rack restart pushbutton.

11
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451771-ASB Remote |/O Adapter Module Use

Thefront panel of the 1771-ASB containsagreen ACTIVE, ared ADAPTER FAULT, and
ared I[/ORACK FAULT indicator. During normal operation the ACTIVE indicator should
be illuminated, and the other two indicators should be out. The possible combinations of
indicator actions are listed in figure 4.5.

Figure4.5
ACTIVH ADAPTER| I/0 RACK
FAULT FAULT INDICATION
On Off Off Normal Operation
Off On Off | Watchdog timeout — Module fault
On Blink Off Module placement error
Blink in unison Off Incorrect starting 1/0 group number
On On On Module not communicating
Off On On Module not communicating
Blink Off Off Remote Adapter not controlling I/0
Sequence on/off —top to bottom | Module not communicating
Blink alternately Off Remote Adapter not controlling 1/0
Off Off On I/O chassis fault — No communication link
Blink Off On Communication on link, possible shorted backplane
Blink On Off Module indentification line fault
Off Off Off Module not communicating

12
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CHAPTER 5 Allen-Bradley 1771- FE Analog I nput M odule

5.11771- FE Analog Input Module

The 1771 FE sensesupto 16 single—ended or 8 differential anal og inputsand convertsthem
toaproportional 12 bit binary value. Itsusewith the EPICS control system supports 3 volt-
age ranges and 1 current range, selectable on a per channel basis.  Supported input ranges

include:
Voltages Currents
O0to 5V DC (differentia) 4 to 20mA (differential)

—10to 10V DC (single ended)
—10to 10V DC (differential)

5.2 1771 FE Analog I nput M odule Strapping

Removethemodul€’sleft hand cover plate (the onewithout thelabels). Observethelocation
of the configuration jumpersin figure 5.1, and note the location of the individua channels.

Figure5.1
Differential Inputs Single—-ended Inputs
AB 1771-FE oo oo
- HE ® ®(®| 1 — Channel 1
:::/Channell ::: }Channelz
eolel .'.j—ChanneIS
X eool®
o ole| | Chame2 18 Qle|~ I Chane 4
oolel | .'.j—ChanneIS
X eool®
o ole| JChanel3 18 Qle|~ I Channel 6
-l ® 007 Chane 7
X eool®
o oo | Chamnel4 19 Qe I Channe 8
e 0|0 T X I)
eele| [Chaned5 |e @ .j—Channelg
oolo (X0 Channel 10
e 0|0 eool®
— Channel 11
:::/ChannelG ::: }Channellz
colel | .'.j—Channell3
o ole| JChame 719 8|8~ I- Chamnd 14
colel | ® 1981 Channel 15
:::/ChannelS ::: }Channelle

The input range is determined in software, however the single—ended or differential deter-
mination, aswell asthetype of input, voltage or current, isconfigured by the abovejumpers.
Figure5.2 containsdiagramsdetailing thisinformation. Refer tofigure5.1 for channel clari-
fication.

13
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Figureb5.2
Single-ended Inputs Differentia Inputs
(BN (BN
® [®1®] | e 1 (single—ended voltage) ®
° ° Channdl 1
- ] Channel 2 (single—ended current) (differential current)
o o /
[ . Y N
i Channel 3 (single—ended current) i %% Channel 2
o oo o - :
] Channel 4 (single—-ended voltage) (cifferential voltage)
o@0 o@fe
o 0|0 ® 0|0
o 0|0 o 0|0

Note that thisillustration details only the top few jumper points
5.3 1771 FE Analog Input Module I nstallation

5.3.1 Power Requirements

The Allen-Bradley 1771- FE Analog Input Module may beinstalled in any Allen-Bradley
Universal I/O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Beforelnstalla-
tion, calculate the power requirements of the modules currently in the chassis. Add to that
750mA @5V DC, thecurrent required by the 1771-1FE. Check to besurethat thiscombined
current requirement does not exceed the current driving ability of the chassis power supply.

5.3.2 ModuleLocation in thel/O Chassis

The 1771-1FE may be placed in any slot of the I/O chassis with the exception of of the ex-
tremeleft dot. Thissot isoccupied by the Remotel/O Adapter Module. 1tissuggested that
analog input modulesand low voltage DC modul esbe placed away from AC modulesor high
voltage DC modules to minimize electrical noise interference.

5.3.3 Module Keying

The Allen Bradley Universal 1/0 chassis have the ability to limit the slot access to certain
modules by the implementation of akeying system. Modulesare slotted intwo placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
the I/O chassismust correspond to these slots. To key aslot for use by the 1771-1FE Analog
Input only, placethekeying bands between 10 and 12 and between 24 and 26 onthe /O chas-
sis backplane connector.

5.3.4 Modulelnsertion

Beforeamoduleisinsertedintothe Universal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the IOC that the Universal 1/0 Chassis
isconnected to, and without removing the subnet communication link. Toinsert themodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the

14
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moduleinto the Universal 1/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module
to seat it properly on the backplane connector. Snap thechassislatch over thetop of themod-
uleand connect thewiring arm to themodule. The Universal 1/0 Chassisshould begin com-
municating with the host IOC when power is reapplied, no rebooting of the IOC will have
to be done.

5.4 1771 FE Analog I nput M odule Wiring Connection

Connection of analog signalsto the 1771 FE isaccomplished through the use of thewiring
arm. Signals should be connected to the screw terminals on the wiring arm, as detailed in
figure 5.3, and the wiring arm should be connected to the front tab connector on the
1771-1FE. Therecommend cablelength for voltage signalsis50ft. Thisisbased on consid-
erations of signal degradation and electrical noise immunity in typical industrial environ-
ments. When shielded cableisused and grounding of theshieldisdesired, itisrecommended
that the connection be made at one of the 1/O chassis mounting bolts. To prevent ground
loops only one end of the cable shield should be grounded.

Figure5.3

Single-ended Inputs Differential Inputs

1 @0 |— Channd 1 1 @D |—— Channel 1 +
2 M0 (—— Channd 2 2 M0 |—— Channdl 1 -
3 MDJ|—— Channel 3 3D |—— Channd 2 +
4 [0 |— Channel 4 4 [0 |—— Channdl 2 —
5 [{0|—— Module Common 5 [MD|—— Not Used
6 D |[—— Channel 5 6 D |—— Channdl 3 +
7 M0|—— Channel 6 7 0 |—— Channel 3-
8 D |—— Channel 7 8 [0 |—— Channd 4 +
9 M0|—— Channel 8 9 D |—— Channd 4 —
10 D [—— Module Common 10 D |—— Not Used
11 @D |—— Channed 9 11 0O |—— Channel 5 +
12 D |—— Channel 10 12 D |—— Channel 5 -
13 M0 |—— Channel 11 13 M0 |—— Channel 6 +
14 D |— Channel 12 14 M0 |—— Channel 6 —
15 D |—— Module Common 15 0 |—— Not Used
16 M0|—— Channd 13 16 0 |—— Channel 7 +
17 00|—— Channel 14 17 00 |—— Channd 7 -
18 M0 |—— Channe 15 18 0 |—— Channel 8 +
19 D |—— Channel 16 19 M |—— Channel 8 —
20 [0 |—— Module Common 20 [0 |—— Module Common
21 [0 |—— Module Common 21 [0 |—— Module Common

5.5 1771 FE Analog Input Module Use

Thefront panel of the 1771-1FE containsagreen RUN and ared FAULT indicator. At pow-
er up aninitial module self—check occurs. If thereisno fault thered indicator will turn off.
The green indicator will flash until the processor communi cates successfully with the mod-
ule.
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CHAPTER 6 Allen-Bradley 1771-OFE Analog Output Module

6.1 1771-OFE Analog Output Module

The1771-OFE isanintelligent block transfer modul ethat convertsbinary or four digit BCD
valuestoanalog signals. The1771-OFE controlsfour differential voltageor current outputs.
The module is available in two versions, the 1771-OFEL for voltage outputs, and the
1771-OFE2 for current outputs. Its use with the EPICS control system supports 1 current
range, and 3 voltage ranges, the voltage ranges are selectable on aper channel basis. Sup-
ported input ranges include:

Voltages Currents
1771-OFE1 1771-OFE2
1to5Vv DC 4to 20mA
Oto 10V DC

-10to 10V DC

The output specifications for the voltage ranges dictate a maximum of 10mA per channel.
The output specifications for the current ranges dictate amaximum of 1200 ohms per chan-
nel of load resistance.

6.2 1771-OFE Analog Output Module Strapping

Both the 1771-OFE1 (voltage output module) and the 1771-OFE2 (current output modul )
have aconfiguration strap for the test mode output level. Only the 1771-OFE1 (voltage out-
put module) requires the configuration of module straps for the individual channel ranges,
the 1771-OFE2 (current output module) has no such jumpers. Remove the modul€e’s right
hand cover plate (the onewith thelabels) by removing thefour screwsonthat side. Thiswill
expose the bottom side of the printed circuit board and three more screws which must bere-
moved for complete circuit board removal. Observethelocation of the configuration jump-
ersinfigure 6.1, and note the location of the individual channels.

The Test Mode Output jumper (1771-OFE1 and 1771-OFE2) controlsthe magnitude of the
outputsif themodul e should receive areset condition from the control system. For instance,
If amodule output is set for a0 to 10V DC range, and the Test Mode Output is set to MID,
if the module resets, the output will will be forced to 5V DC. If no jumpers are placed on
the Test Mode Output configuration plug, the module will default to MID. Note that if
Switch 1 of the DIP switch assembly on the Universal I/O chassisis set closed (ON), the
modul€'s outputs will remain in their last state ignoring the Test Mode Output Jumper.
The Range selection jumpers (1771-OFEL1 only) are set individually for each channel ac-
cording to the range desired asillustrated in figure 6.1.

6.3 1771-OFE Analog Output Module Installation

6.3.1 Power Requirements

TheAllen-Bradley 1771-OFE Analog Output Module may beinstalled in any Allen—Brad-
ley Universal 1/0O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Before
Installation, calculate the power requirements of the modules currently inthe chassis. Add
to that 1.5A @ 5V DC, the current required by the 1771-OFE. Check to be sure that this
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Figure6.1
AB 1771-OFE

Test Mode Output |:| -l

CHAN 13

CHAN 2=

CHAN 3= _ .

CHANACDI . _ _ BBl e oo
0t010VDC [ggle o @ o

o ofoe]je @

~10t010v DC § o[efel e &

o0 0 o000

1to5Vv DC ....Q"Q

combined current requirement does not exceed the current driving ability of the chassis pow-
er supply.
6.3.2 Module Location in thel/O Chassis

The 1771-OFE may be placed in any dlot of the I/O chassiswith the exception of of the ex-
tremeleft dot. Thisslot isoccupied by the Remote /O Adapter Module. 1tissuggested that
analog input modulesand low voltage DC modul esbe placed away from AC modulesor high
voltage DC modules to minimize electrical noise interference.

6.3.3 Module Keying

The Allen Bradley Universal 1/0 chassis have the ability to limit the slot access to certain
modul es by theimplementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
thel/O chassismust correspond totheseslots. Tokey aslot for useby the 1771-OFE Analog
Out put only, place the keying bands between 10 and 12 and between 26 and 28 on the I/O
chassis backplane connector.

6.3.4 Module I nsertion

Beforeamoduleisinsertedinto theUniversal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the |OC that the Universal 1/0 Chassis
isconnected to, and without removing the subnet communication link. Toinsertthemodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the
moduleinto the Universal 1/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module

17
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to seat it properly on the backplane connector. Snap thechassislatch over thetop of themod-
uleand connect thewiring arm to themodule. The Universal 1/0 Chassis should begin com-
municating with the host IOC when power is reapplied, no rebooting of the IOC will have
to be done.

6.4 1771-OFE Analog Output Module Wiring Connection

Connection to the analog signals of the 1771-OFE is accomplished through the use of the
wiring arm. Signals should be connected to the screw terminals on the wiring arm, as de-
tailed infigure 6.2, and the wiring arm should be connected to the front tab connector on the
1771-OFE. Therecommend cablelengthfor voltagesignalsis50ft. Thisisbased onconsid-
erations of signal degradation and electrical noise immunity in typical industrial environ-
ments. When shielded cableisused and grounding of theshieldisdesired, itisrecommended
that the connection be made at one of the I/O chassis mounting bolts. To prevent ground
loops only the chassis end of the cable shield should be grounded.

Figure6.2 1771-OFE Differential Outputs

A [MDJ|— Channel 1 Output + Lead
0 [0 {—— Channel 1 Output — Lead
1 [0 |—— Channel 2 Output + Lead
2 @0 |—— Channel 2 Output — L ead
3 @0 |—— Channel 3 Output + Lead
4 M0 |—— Channel 3 Output — Lead
5 [{0|—— Channel 4 Output + Lead
6 D |—— Channel 4 Output — Lead
7 {0|— Not Used

B X0|— Not Used

6.5 1771-OFE Analog Output Module Use

Thefront panel of the 1771-OFE containsagreen RUN andared FAULT indicator. At pow-
er up thegreen indicator will light and remain on. At power up aninitial module self—check
occurs. If afault isfound initially or occurs later, the red indicator will turn on.
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CHAPTER 7 Allen—Bradley 1771-1G(D) TTL Input Module

7.11771-G(D) TTL Input Module

Allen-Bradley hastwo versions of the TTL compatible discrete | nput modules that will in-
terface to TTL output devices. The 1771-1G module will monitor eight TTL inputs while
the 1771-1GD will monitor upto 16 inputs. Only the 1771-1G version hasalmsinpuit filter,
while the 1771-1GD version has input diode protection to +5 volts and ground. The TTL
voltagerangesare 0—0.5V DCfor V low, and 2.7 —5.25V DCfor V high. Themodulesare
current rated at | in low, 7mA source current (the device connected to the module must be
able to sink this current and any current from pull up resistors), and | in high, 0.8mA (the

module will sink this much current).
7.21771-4G(D) TTL Input Module Strapping
7.2.11771-1G TTL Input Module Strapping

Removethemodul€'sleft hand cover plate (the onewithout thelabels). Observethelocation
of the configuration switchesin figure 7.1. When selecting POSITIVE logic, switch 1 and

Figure7.1

AB 1771-G

SWITCH POSTION
ON OFF
Switch #1 | POS NEG [ Selects Logic

. Led State for
Switch #2 | ON TRUE Logic

2 are generally set to the ON position. For NEGATIVE logic, switch 1 and 2 are generally
set to the OFF position.

7.2.21771-1GD TTL Input Module Strapping

Removethemodul€'sleft hand cover plate (the onewithout thelabels). Observethelocation
of thejumper figure 7.2. When selecting POSITIVE logic, set thejumper to the HIGH (left/
rear) position. For NEGATIVE logic, set the jJumper to the LOW (right/front) position.
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Figure7.2
HIGH - TRUE - LOW
AB 1771-1GD %
El

7.31771-4G(D) TTL Input Module I nstallation

7.3.1 Power Requirements

The Allen—Bradley 1771-1G(D) TTL Input Module may beinstaled in any Allen-Bradley
Universal I/O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. BeforelInstalla-
tion, calculate the power requirements of the modules currently in the chassis. Add to that
122mA @5V DCfor the 1771-1G, or 50mA @ 5V DCfor the 1771-1GD. Check to besure
that this combined current requirement does not exceed the current driving ability of the
chassis power supply.

Only the 1771-1GD module hasafuseto protect the +5V DC power supply andthemodule’s
input terminals from the accidental application of voltage that could cause damage: voltage
over 6.0V DC, reverse DC or AC voltage. Fuserating: 0.5A at 250V, use Littelfuse 312.250
or similar.

The 1771 G isnot fuse protected so care must be taken to properly connect the power sup-
ply. Accidental application of AC, reverse DC, or over voltage could damage the module.

7.3.2 Module Location in the /O Chassis

The 1771-1G(D) may be placed in any slot of the I/O chassis with the exception of of the
extremeleft slot. Thisslot isoccupied by the Remote I/O Adapter Module. It issuggested
that analog input modules and low voltage DC modules be placed away from AC modules
or high voltage DC modules to minimize electrical noise interference.

The 1771-1GD has an additional restriction. EPICS software reads and writes the Allen—
Bradly chassisin Two—slot addressing mode. A module group is considered to contain two
Allen-Bradly slots. The first module group addressislocated at slot 0 and 1. The second is
dlot 2 and 3 and so on. When using a 16-bit input module in atwo—slot addressing mode,
the input module must always be inserted into an even number slot (left—hand side of the
module group). A complementary output module (8-bit or 16—bit module) may beinserted
into an odd number gl ot (right—hand side of the modul egroup) compl eting themodule group.
If no complementary module is used then that slot must remain empty.
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The1771- G hasno suchrestriction. An8-hitinput modulecan beused with any 8-hitinput
or output module. Thereis no defined order as to which input or output moduleisinserted
in a module group, and two inputs or two outputs can be used in the same module group.
However, it iscommon practice when using an 8-hit input and an 8-bit output modulein a
module group, to insert theinput module into the even (left—hand) slot and the the output
module into the odd (right hand) slot of the module group.

7.3.3Module Keying

The Allen Bradley Universal I/O chassis have the ability to limit the slot access to certain
modul es by theimplementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
the I/O chassis must correspond to these slots. To key adlot for use by the 1771-1G TTL
Input only, place the keying bands between 4 and 6 and between 34 and 36 onthel/O chassis
backplaneconnector. Tokey aslot for useby the1771-1GD TTL Input only, placethekeying
bands between 16 and 18 and between 24 and 26 on the I/O chassis backplane connector.

7.3.4 Modulelnsertion

Beforeamoduleisinsertedinto theUniversal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the |IOC that the Universal 1/0 Chassis
isconnected to, and without removing the subnet communication link. Toinsertthemodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the
moduleinto the Universal 1/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module
toseat it properly on the backplane connector. Snap thechassislatch over thetop of the mod-
ule and connect thewiring armto themodule. The Universal I/0O Chassisshould begin com-
municating with the host IOC when power is reapplied, no rebooting of the IOC will have
to be done.

7.4 17714 G(D) TTL Input Module Wiring Connection

Connecting field wiring to the 1771-1G(D) is accomplished through the use of a shielded
cableto the wiring arm. Signals should be connected to the screw terminals on the wiring
arm, asdetailedinfigure 7.3, and thewiring arm should be connected to thefront tab connec-
tor onthe 1771-1G(D). When shielded cableisused and grounding of the shield isdesired,
it isrecommended that the connection be made at one of the /0O chassis mounting bolts. To
prevent ground loops only the chassis end of the cable shield should be grounded.

751771 G(D) TTL Input Module Use

Thefront panel onthe1771-1G containsninered LED indicators. Thetopred LED labeled
HIGH-TRUE indicatesthemoduleissel ected for positivelogic whenilluminating. The next
eight LEDs will indicate if an individual input istrue.

Thefront panel on the 1771-1GD contains 18 LED indicators. Thetop green LED labeled
ACTIVE indicates the module is connected to +5 volts and the fuse on the 1771-1GD is not
blown. The next 16 red LED indicators, labeled 00 through 17 (octal), will indicate if an
inputistrue. Thelast green LED labeled HIGH indicatesthe moduleis sel ected for positive
logic when illuminating.
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Figure7.3

1771-1G Input Connections
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CHAPTER 8 Allen—Bradley 1771-OG(D) TTL Output

8.1 1771-OG(D) TTL Output Module

Allen-Bradley has two versions of the TTL compatible discrete Output modules that will
interfaceto TTL output devices. The 1771-OG modulewill control eight TTL outputswhile
the 1771-OGD will control up to 16 outputs. Only the 1771-OG version hasalms output
filter, whilethe 1771-OGD version has output diode protection to +5 voltsand ground. The
TTL voltagerangesare0—0.5V DCfor V low, and 2.7—-5.25V DCfor V high. Themodules
are current rated at | out low, 20mA sink current (the device connected to the module must
source no more than this amount), and | out high, ImA (the module will source this much
current).

8.21771-OG(D) TTL Output Module Strapping
8.2.11771-OG TTL Output Module Strapping

Removethemodul€’sleft hand cover plate (the onewithout thelabels). Observethelocation
of the configuration switchesin figure 7.1. When selecting POSITIVE logic, switch 1 and

Figure7.1

AB 1771-0G

SWITCH POSTION
ON OFF

Switch #1
Switch #2

High LED

LED State for
TRUE Logic

2 are set to the ON position. For NEGATIVE logic, switch 1 and 2 are generally set to the
OFF position.
8.2.2 1771-OGD TTL Output Module Strapping

Removethemodul€'sleft hand cover plate (the onewithout thelabels). Observethelocation
of the configuration switches figure 7.2 When selecting POSITIVE logic, set strap to the
HIGH (right/front) position. For NEGATIVE logic, set strapto the LOW (l€eft/rear) position.
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Figure7.2 @

AB 1771-OGD

8.31771-OG(D) TTL Output Module Installation

8.3.1 Power Requirements

The Allen—-Bradley 1771-OG(D) TTL Output Module may beinstalled in any Allen—Brad-
ley Universal I/O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Before
Installation, calculate the power requirements of the modules currently in the chassis. Add
tothat 168mA @ 5V DCfor the 1771-OG, or 230mA @5V DCfor the1771-OGD. Check
to be sure that this combined current requirement does not exceed the current driving ability
of the chassis power supply.

Only the 1771-OGD module has a fuse to protect the +5V DC power supply and the mod-
ule’s output terminals from the accidental application of voltage that could cause damage,
such asvoltageover 6.0V DC, reverse DC or AC voltage. Fuserating: 0.5A at 250V, useLit-
telfuse 312.250 or similar.

The 1771-0OG isnot fuse protected so care must be taken to properly connect the power sup-
ply. Accidental application of AC, reverse DC, or over voltage could damage the module.

8.3.2 ModuleLocation in thel/O Chassis

The 1771-0G(D) may be placed in any slot of the I/O chassis with the exception of of the
extreme left Slot. Thisslot isoccupied by the Remote I/O Adapter Module. It issuggested
that analog input modules and low voltage DC modules be placed away from AC modules
or high voltage DC modules to minimize electrical noise interference.

The 1771-OGD has an additional restriction. EPICS software reads and writes the Allen—
Bradly chassisin Two—slot addressing mode. A module group is considered to contain two
Allen-Bradly slots. The first module group addressislocated at slot 0 and 1. The second is
slot 2 and 3 and so on. When using a 16-bit output module in atwo—slot addressing mode,
the output module must always be inserted into an odd number dlot (right—hand side of the
module group). A complementary input module (8-bit or 16-bit module) may be inserted
into an even number (left—hand side of the modul e group) slot completing the modul e group.
If no complementary module is used then that slot must remain empty.
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The 1771 G has no such restriction. An 8-hit output module can be used with any 8-bit
input or output module. Thereis no defined order as to which input or output moduleisin-
serted in a module group, and two inputs or two outputs can be used in the same module
group. However, itiscommon practicewhen using an 8-bit output and an 8-bit input module
In amodule group, to insert the output module into the odd (right—hand) slot and the the
input module into the even (left—hand) slot of the module group.

8.3.3 Module Keying

The Allen Bradley Universal 1/0 chassis have the ability to limit the slot access to certain
modul es by theimplementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
the I/O chassis must correspond to these slots. To key aslot for use by the 1771-OG TTL
Output only, place the keying bands between 6 and 8 and between 10 and 12 onthe 1/O chas-
sisbackplane connector. To key aslot for useby the 1771-OGD TTL Output only, placethe
keying bandsbetween 16 and 18 and between 26 and 28 onthe /O chassisbackplane connec-
tor.

8.3.4 Modulelnsertion

Beforeamoduleisinsertedintothe Universal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the IOC that the Universal 1/0 Chassis
isconnected to, and without removing the subnet communication link. Toinsertthemodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the
moduleinto the Universal 1/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module
toseat it properly on the backplane connector. Snap thechassislatch over thetop of the mod-
ule and connect thewiring armto themodule. TheUniversal I/0O Chassisshould begin com-
municating with the host IOC when power is reapplied, no rebooting of the IOC will have
to be done.

8.4 1771-OG(D) TTL Output Module Wiring Connection

Connecting field wiring to the 1771-OG(D) is accomplished through the use of a shielded
cableto the wiring arm. Signals should be connected to the screw terminals on the wiring
arm, asdetailedinfigure 8.3, and thewiring arm should be connected to the front tab connec-
tor onthe 1771-OG(D). When shielded cableisused and grounding of the shieldisdesired,
it isrecommended that the connection be made at one of the 1/O chassis mounting bolts. To
prevent ground loops only the chassis end of the cable shield should be grounded.

8.51771-OG(D) TTL Output Module Use

Thefront panel onthe1771-OG containsninered LED indicators. Thetopred LED labeled
HIGH-TRUE indicatesthe modul eisselected for positivelogic whenilluminating. The next
eight LEDs will indicate if an output istrue.

The front panel on the 1771-OGD contains 18 LED indicators. Thetop green LED labeled
ACTIVE indicatesthe moduleis connected to +5 voltsand the fuse on the 1771-OGD isnot
blown. Thenext 16 red LED indicators, labeled 00 through 17 (octal), will indicateif an out-
putistrue. Thelast green LED labeled HIGH indicates the moduleis selected for positive
logic when illuminating.
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Figure8.3
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CHAPTER 9 Allen—Bradley 1771-1Q DC Selectable Input Module

9.11771-Q DC Selectable Input Module

The 1771-1Q DC (5-30V) Input module accepts DC voltage levelson all 8 inputs and con-
verts these signals to logic levels. Each input circuit is individually selectable for current
source (current flowing from the 1771-1Q to the DC input device) or current sink capability
(current flowing fromthe DC input deviceto the 1771-1 Q). Thismodule may also be config-
ured from either HIGH TRUE or LOW TRUE logic with an input delay of 1ms maximum
or 12mstypical. For the HIGH TRUE setting TRUE isany voltage greater than 40% of the
external supply voltage, and LOW is any voltage less than 20% of the external supply volt-
age. For the LOW TRUE setting, HIGH isany voltage less than 20% of the external supply
voltage, and LOW isany voltage greater than 40% of the external supply voltage. The nomi-
nal input current per channel for an ON conditionis5mA for 5V DC, and 25mA for 30V DC.
The external supply voltage power supply must be ableto provide 100mA per moduleat 5V
DC, and 350mA per module at 30V DC.

9.2 1771 Q DC Selectable Input Module Strapping

Removethemodul€e’sleft hand cover plate (the onewithout thelabels). Observethelocation
of the configuration switchesbel ow, and notethelocation of theindividual channelsasillus-
tratedinfigure9.1. Switch bank SW-1isusedto configuretheinput delay, and thetruelevel
of the logic. Figure 9.1 contains sufficient information to describe these switch settings.
Switch bank SW—2 and SW-3 are used to configureeach input individually for either current
sink or current source. For current sink set SW—-2 to the ON position and SW-3 to the OFF
positionfor theappropriateinput signal (switch 1 correspondstosignal 0, and switch 8 corre-
spondsto signal 7). For current source set SW-2 to the OFF position and SW-3 to the ON
positionfor theappropriateinput signal (switch 1 correspondsto signal 0, and switch 8 corre-
spondsto signal 7). Note: setting an individual channel’s SW-2 and SW-3 switch to either
both on. or both off isan invalid setting.

9.31771-Q DC Selectable Input Module Installation

9.3.1 Power Requirements

TheAllen—-Bradley 1771 Q Contact Output Module may beinstalledin any Allen—Bradley
Universal I/O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. BeforeInstalla-
tion, calculate the power requirements of the modules currently in the chassis. Add to that
150mA @5V DC, thecurrent required by the 1771 Q. Check to be surethat thiscombined
current requirement does not exceed the current driving ability of the chassis power supply.

9.3.2 Module Location in the /O Chassis

The 1771-Q may beplacein any slot of the |/O chassiswith the exception of of the extreme
left slot. Thisslotisoccupied by the Remotel/O Adapter Module. Itissuggested that analog
input modules and low voltage DC modul es be placed away from AC modules or high volt-
age DC modules to minimize electrical noise interference.
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Figure9.1

POSITION 1
ON = 12ms (TYPICAL)
OFF = 1ms (MAXIMUM)

POSITION 2
ON = HIGH TRUE LOGIC
OFF = LOW TRUE LOGIC

ON = CLOSED
OFF = OPEN

AB 1771-Q

9.3.3 Module Keying

The Allen Bradley Universal 1/0 chassis have the ability to limit the slot access to certain
modul es by theimplementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
the 1/0 chassis must correspond to these slots. To key aslot for use by the 1771-1Q Contact
Output only, place the keying bands between 6 and 8 and between 24 and 26 onthe |/O chas-
sis backplane connector.

9.3.4 Modulelnsertion

Beforeamoduleisinsertedintothe Universal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the |OC that the Universal 1/0 Chassis
isconnected to, and without removing the subnet communication link. Toinsert themodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the
moduleinto the Universal I/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module
to seat it properly on the backplane connector. Snap thechassislatch over thetop of themod-
uleand connect thewiring arm to themodule. The Universal I/0O Chassis should begin com-
municating with the host IOC when power is reapplied, no rebooting of the IOC will have
to be done.
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9.4 1771 Q DC Selectable Input Module Wiring Connection

Connecting field wiring to the 1771-1Q is accomplished through the use of the wiring arm.
Signals should be connected to the screw terminals of the wiring arm, as detailed in figure
9.2, andthewiring armshould be connected to thefront tab connector onthe 1771-1Q. When
shielded cableisused and grounding of the shieldisdesired, it isrecommended that the con-
nection be made at one of the I/O chassis mounting bolts. To prevent ground loops only one
end of the cable shield should be grounded.

Figure9.2 DC Input Connection

— DC +5to 30V

— Input O

— Input 1 +
— Input 2
— Input 3 External
— Input 4 Supply
— Input 5
— Input 6
— Input 7
— DC common
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9.5 17714 Q DC Selectable | nput Module Use

Thefront panel of the 1771 Q containseight red statusindicators. Each of theseindicators
corresponds to a single circuit within the module. When the input to a specific circuit is
TRUE (whether the module is selected for HIGH TRUE or LOW TRUE logic), its corre-
sponding status indicator will illuminate. Thetop LED will indicate the status of signa O,
while the bottom LED will indicate the status of signal 7.
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CHAPTER 10 Allen—-Bradley 1771-OW Contact Output Module

10.1 1771-OW Contact Output Module

The 1771-OW controls eight relay contact outputs by sending the proper 8-bit data value
to the module. Therelay contacts can be set for either N.O. ( normally—open) or N.C. (nor-
mally—closed) configurations. The 1771-OW does not contain any surge limiting circuitry
andisrecommended to be used inresistiveloads only, not inductive or capacitiveloads. The
contactsarerated at 24 — 138V AC rms, and 24 — 125V DC, 1A per channel. The minimum
contact load is 10mA at 24V DC and 10mA at 24V AC.

10.2 1771-OW Contact Output Module Strapping

Removethemodul€’sleft hand cover plate (the onewithout thelabels). Observethelocation
of the configuration jumpersinfigure 10.1, and note the location of theindividual channels.

Figure10.1
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All outputs are individually selectable for either N.O. or N.C. operation. To select N.O. or
N.C. settings refer to figure 10.1 for strap location and settings. K1 corresponds to signal
0 and K8 corresponds to signal 7. Note that figure 10.1 shows only the top four jumper
points.



EPICS: Allen—-Bradley Hardware Reference Manual May 25, 1993

10.3 1771-OW Contact Output Module I nstallation

10.3.1 Power Requirements

TheAllen-Bradley 1771-OW Contact Output Module may beinstalled in any Allen—Brad-
ley Universal 1/O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Before
Installation, calculate the power requirements of the modules currently in the chassis. Add
to that 700mA @ 5V DC, the current required by the 1771-OW. Check to be surethat this
combined current requirement doesnot exceed the current driving ability of the chassispow-

er supply.
10.3.2 Module Location in thel/O Chassis

The1771-OW may beplaceinany slot of thel/O chassiswiththeexception of of theextreme
left slot. Thisslotisoccupied by the Remotel/O Adapter Module. Itissuggested that analog
input modules and low voltage DC modul es be placed away from AC modules or high volt-
age DC modules to minimize electrical noise interference.

10.3.3 Module Keying

The Allen Bradley Universal 1/O chassis have the ability to limit the slot accessto certain
modul es by the implementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
thel/O chassismust correspond totheseslots. Tokey aslot for use by the 1771-OW Contact
Output only, place the keying bands between 6 and 8 and between 16 and 18 onthe |/O chas-
sis backplane connector.

10.3.4 Module Insertion

Beforeamoduleisinsertedinto theUniversal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the |OC that the Universal 1/0 Chassis
Isconnected to, and without removing the subnet communication link. Toinsert themodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the
moduleinto the Universal 1/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module
to seat it properly on the backplane connector. Snap thechassislatch over thetop of the mod-
uleand connect thewiring arm to themodule. The Universal 1/0 Chassisshould begin com-
municating with the host |OC when power is reapplied, no rebooting of the IOC will have
to be done.

10.4 1771-OW Contact Output M odule Wiring Connection

Connecting field wiring to the 1771-OW isaccomplished through the use of thewiring arm.
Signals should be connected to the screw terminals on the wiring arm, as detailed in figure
10.2, and the wiring arm should be connected to the front tab connector on the 1771-OW.
Note: The Contactsin figure 10.2 show the factory default configuration. Each relay can be
configuredfor either N.O. or N.C. operation. Refer to section 10.2to properly configureeach
relay individually. When shielded cableis used and grounding of the shield isdesired, it is
recommended that the connection be made at one of the 1/O chassis mounting bolts. To pre-
vent ground loops only one end of the cable shield should be grounded.
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Figure 10.2 Contact Output Connections
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10.5 1771-OW Contact Output Module Use

The front panel of the 1771-OW contains eight red LED indicators. Each indicator is lit
when its corresponding relay is energized. The Top LED will indicate the status of signal
0, while the bottom LED will indicate the status of signal 7.
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CHAPTER 11 Allen—Bradley 1771-1BD DC (10-30V)
| nput M odule

11.1 1771-1BD DC (10-30V) Input Module

The1771-1BD DC (10-30V) Input Module accepts DC voltagelevelson 16 inputsand con-
vertsthesesignals tologiclevels. The minimum input current rating is4mA at 10V DC and
12mA at 30V DC. Theminimum onstatevoltageis10V DC. TheMaximum off state current
Is2.4mA, and the maximum off statevoltageis6V DC. Theinput impedance of the module
Is 2.5K ohms maximum per channel.

11.2 1771-1BD DC (10-30V) Input M odule Strapping

The1771-BD DC (10-30V) Input M odul e hasafault mode which may be configured. This
fault mode is independent of the last state switch on the Universal 1/0 Chassis backplane,
and will place the inputs of the module in the corresponding state if afault is detected. To
configurethefault modejumper, locatethejumper at thetop edge of themodulecircuit board
asitappearsinfigure11.1. Configurethe 2 position jumper onthe middle and LS pin of the
three pin header for last state fault mode. Configure the two position jumper on the middle
and RESET pin of the three pin header for reset fault mode.

Figure11.1
g Top edge of circuit board

Jumper shown in RESET position
AB 1771-BD

11.31771-1BD DC (10-30V) Input Module Installation

11.3.1 Power Requirements

TheAllen—Bradley 1771-1BD may beinstalledinany Allen—Bradley Universal |/O Chassis,
1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Beforelnstalation, calcul ate the power
requirements of themodulescurrently inthechassis. Addtothat 250mA @ 5V DC, thecur-
rent required by the 1771-1BD. Check to be sure that this combined current requirement
does not exceed the current driving ability of the chassis power supply.
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11.3.2 Module Location in the |/O Chassis

The 1771-1BD may be placed in any slot of the 1/O chassis with the exception of of the ex-
tremeleft slot. Thisslot isoccupied by the Remote /O Adapter Module. Itissuggested that
analog input modulesand low voltage DC modul esbe placed away from AC modulesor high
voltage DC modules to minimize electrical noise interference.

The 1771-BD has an additional restriction. EPICS software reads and writes the Allen—
Bradly chassisin Two—slot addressing mode. A module group is considered to contain two
Allen-Bradly slots. The first module group addressis|ocated at slot 0 and 1. The second is
dlot 2 and 3 and so on. When using a 16-bit input module in atwo-slot addressing mode,
the input module must always be inserted into an even number slot (left—hand side of the
module group). A complementary output module (8-bit or 16-bit module) may beinserted
intoanodd number slot (right—hand side of the modul e group) compl eting the modul egroup.
If no complementary module is used then that slot must remain empty.

11.3.3 Module Keying

The Allen Bradley Universal 1/0 chassis have the ability to limit the slot access to certain
modul es by theimplementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
the 1/0 chassis must correspond to these slots. To key aslot for use by the 1771-Q Contact
Output only, place the keying bands between 10 and 12 and between 16 and 18 on the I/O
chassis backplane connector.

11.3.4 Module I nsertion

Beforeamoduleisinsertedinto theUniversal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the |OC that the Universal 1/0O Chassis
isconnected to, and without removing the subnet communication link. Toinsertthemodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the
moduleinto the Universal 1/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module
to seat it properly on the backplane connector. Snap thechassislatch over thetop of themod-
uleand connect thewiring arm to themodule. The Universal I/0O Chassis should begin com-
muni cating with the host 10C when power is reapplied, no rebooting of the IOC will have
to be done.

11.4 1771-1BD DC (10-30V) Input M odule Wiring Connection

Connecting field wiring to the 1771- BD isaccomplished through the use of thewiring arm.
Signals should be connected to the screw terminals of the wiring arm, as detailed in figure
11.2, and the wiring arm should be connected to the front tab connector on the 1771-1BD.
Note that on the wiring arm the inputs are labeled 00 — 17 (octal). When shielded cableis
used and grounding of the shield isdesired, it isrecommended that the connection be made
at one of the /0O chassis mounting bolts. To prevent ground loops only one end of the cable
shield should be grounded.
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Figure11.2
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11.51771-1BD DC (10-30V) Input Module Use

Thefront panel onthe 1771-1BD contains 17 LED indicators. Thetop green LED indicator
labeled ACTIVE indicatesthe moduleis connected to +5 voltsand operating normally. The
next 16 red LED indicators, labeled 00 through 17 (octal), will indicate if an input istrue.
Theindicator will beilluminated if theinput istrue (thereisvoltage at the terminal) and out
If theinput isfalse (thereis no voltage at the terminal).
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CHAPTER 12 Allen-Bradley 1771-OBD DC (10-60V)
Output Module

12.1 1771-OBD DC (10-60V) Output Module

The 1771-1BD DC (10-60V) Output M odule producesaDC voltage level on any combina-
tion of 16 outputs. The voltage level output isdetermined by auser supplied power supply.
The maximum output current is 2A per output, not to exceed 8A per module.

12.2 1771-OBD DC (10-60V) Output M odule Strapping

The 1771-0OBD DC (10-60V) Output Module has afault mode which may be configured.
This fault mode is independent of the last state switch on the Universal 1/0O Chassis back-
plane, and will placethe outputsof themoduleinthe corresponding stateif afault isdetected.
To configure the fault mode jumper, locate the jumper at the bottom edge of the modulecir-
cuit board as it appearsin figure 12.1. Configure the 2 position jumper on the middle and
L S pin of the three pin header for last state fault mode. Configure the two position jumper
on the middle and RESET pin of the three pin header for reset fault mode.

Figure12.1
AB 1771-OBD
Jumper shown in RESET position CJ
o

Bottom edge of circuit board

12.3 1771-OBD DC (10-60V) Output Module I nstallation

12.3.1 Power Requirements

The Allen-Bradley 1771-OBD may beinstalled in any Allen—Bradley Universal I/O Chas-
sis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Before Instalation, calculate the
power requirements of the modules currently in the chassis. Add to that 400mA @ 5V DC,
the current required by the 1771-1BD. Check to be sure that this combined current require-
ment does not exceed the current driving ability of the chassis power supply.
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12.3.2 Module Location in thel/O Chassis

The 1771-OBD may be placed in any slot of the I/O chassiswith the exception of of the ex-
tremeleft dot. Thisslotisoccupied by the Remote I/O Adapter module. Itissuggested that
analog input modulesand low voltage DC modul esbe placed away from AC modulesor high
voltage DC modules to minimize electrical noise interference.

The 1771-OBD has an additional restriction. EPICS software reads and writes the Allen—
Bradly chassisin Two—slot addressing mode. A module group is considered to contain two
Allen-Bradly slots. The first module group addressis|ocated at slot 0 and 1. The second is
slot 2 and 3 and so on. When using a 16-bit output module in atwo—slot addressing mode,
the output module must always be inserted into an odd number slot (right—hand side of the
module group). A complementary input module (8-bit or 16-bit module) may be inserted
Into an even number (left—hand side of the modul e group) slot compl eting the modul e group.
If no complementary module is used then that slot must remain empty.

12.3.3 Module Keying

The Allen Bradley Universal 1/0 chassis have the ability to limit the slot access to certain
modul es by theimplementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
the 1/O chassis must correspond to these slots. To key aslot for use by the 1771-1Q Contact
Output only, place the keying bands between 10 and 12 and between 22 and 24 on the I/O
chassis backplane connector.

12.3.4 Module I nsertion

Beforeamoduleisinsertedinto theUniversal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the |OC that the Universal 1/0 Chassis
isconnected to, and without removing the subnet communication link. Toinsertthemodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the
moduleinto the Universal 1/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module
to seat it properly on the backplane connector. Snap thechassislatch over thetop of themod-
uleand connect thewiring arm to themodule. The Universal I/0O Chassis should begin com-
muni cating with the host 10C when power is reapplied, no rebooting of the IOC will have
to be done.

12.4 1771-OBD DC (10-60V) Output Module Wiring Connection

Connecting fieldwiringtothe 1771-OBD isaccomplished through theuse of thewiringarm.
Signals should be connected to the screw terminals of the wiring arm, as detailed in figure
12.2, and the wiring arm should be connected to the front tab connector on the 1771-OBD.
Note that on the wiring arm the outputs are labeled 00 — 17 (octal). When shielded cableis
used and grounding of the shield isdesired, it isrecommended that the connection be made
at one of the /0O chassis mounting bolts. To prevent ground loops only one end of the cable
shield should be grounded.

37



EPICS: Allen-Bradley Hardware Reference Manual May 25, 1993

Figure12.2
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12.51771-OBD DC (10-60V) Output Module Use

Thefront panel onthe1771-OBD contains 18 LED indicators. Thetop green LED indicator
labeled ACTIVE indicatesthe moduleis connected to +5 voltsand operating normally. The
next 16 red LED indicators, |abeled 00 through 17 (octal), will indicate if an output istrue.
The indicator will be illuminated if the output is true (there is voltage at the terminal) and
out if the output isfalse (thereisno voltage at theterminal). Thereisasoared LED FUSE
indicator. Thiswill be illuminated if the on—board output protection fuseis blown.
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CHAPTER 13 Allen—-Bradley 1771-1 XE Thermocouple/ Millivolt
| nput Module

13.1 17714 XE Thermocouple/ Millivolt Input Module

The 1771-1XE senses up to 8 differential analog inputs and converts them to a proportional
12 bit binary value. The 1771 XE will support E, J, K, T, R, and S thermocouples, as will
asarange of +/—100mV. These ranges are selectable in the EPICS database configuration
software.

13.2 1771 XE Thermocouple/ Millivolt Input M odule Strapping
No strapping of the 1771-1XE Module is required.

13.3 1771 XE Thermocouple/ Millivolt Input M odule I nstallation

13.3.1 Power Requirements

TheAllen—-Bradley 1771-1XE Analog Input Module may beinstalledin any Allen—Bradley
Universal I/O Chassis, 1771-A1B, 1771-A2B, 1771-A3B, or 1771-A4B. Beforelnstalla-
tion, calculate the power requirements of the modules currently in the chassis. Add to that
1.2A @5V DC, thecurrent required by the 1771-1FE. Check to be sure that this combined
current requirement does not exceed the current driving ability of the chassis power supply.

13.3.2 Module L ocation in the 1/O Chassis

The1771-FE may beplacein any slot of thel/O chassiswith the exception of of theextreme
left slot. Thisslotisoccupied by the Remotel/O Adapter Module. 1tissuggested that analog
input modules and low voltage DC modul es be placed away from AC modules or high volt-
age DC modules to minimize electrical noise interference.

13.3.3 Module Keying

The Allen Bradley Universal 1/O chassis have the ability to limit the slot access to certain
modul es by theimplementation of akeying system. Modulesare slotted in two placesat the
edge of the circuit board. The position of the keying bands on the backplane connector of
the /O chassismust correspond to these slots. To key aslot for use by the 1771-1FE Analog
Input only, placethekeying bands between 20 and 22 and between 24 and 26 onthe l/O chas-
sis backplane connector.

13.3.4 Module I nsertion

Beforeamoduleisinsertedinto theUniversal I/O Chassis, be surethat the power to the chas-
sisisshut off. Thiscan be done without shutting off the |OC that the Universal 1/0 Chassis
isconnected to, and without removing the subnet communication link. Toinsertthemodule,
place it in the plastic tracks on the top and bottom of the Universal 1/0 Chassis. Slide the
moduleinto the Universal 1/0 Chassisuntil the module comesin contact with the backplane
connector. Do not force the modulein, instead apply firm and even pressure on the module
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to seat it properly on the backplane connector. Snap thechassislatch over thetop of themod-
uleand connect thewiring arm to themodule. The Universal 1/0 Chassis should begin com-
municating with the host IOC when power is reapplied, no rebooting of the IOC will have
to be done.

13.4 17714 XE Thermocouple/ Millivolt Input M odule Wiring Connection

Connection of analog signalsto the 1771 X E isaccomplished through the use of thewiring
arm. Signals should be connected to the screw terminals on the wiring arm, as detailed in
figure 13.1, and the wiring arm should be connected to the front tab connector on the
1771-1XE. Therecommend maximum cable length for thermocouple signalsis 1000ft for
thermocoupl e extension wire of 18 or 22 gauge. Thisisbased on thefact that the 1771-1XE
modul e compensatesfor lead resistance up to 2000 ohms. If thislead resistance must be ex-
ceeded, refer to the thermocouple manufacturer’s specifications and instructions for com-
pensation. When shielded cableis used and grounding of the shield isdesired, it isrecom-
mended that the connection be made at one of the I/O chassis mounting bolts. To prevent
ground loops only one end of the cable shield should be grounded. Note also that all unused
inputs should be short circuited.

Figure13.1 :I_\
0 + Channdl 1
18
18 — Input 1 (+ Lead) D 17 w——= XX (8
17 — Input 1 (- Lead) 16 ®
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15 — Input 2 (— Lead) 140
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13—Input3§— Lﬁ; 120
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11 —Input 4 (—Lead
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O 9 =m
8 Mot e+ Lead 8 ©
—Input 5 (+
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2—Input 8 (+ L > ®
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13.5 17714 XE Thermocouple/ Millivolt Input Module Use

The front panel of the 1771-1FE contains agreen RUN and ared FAULT LED indicator.
At power up an initial module self—check occurs. If thereisno fault the red indicator will
turn off. Thegreen indicator will flash until the processor communi cates successfully with
the module.
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CHAPTER 14 Allen—Bradley 2705 RediPANEL Push Button Module

14.1 RediPANEL Push Button Module

The Allen-Bradley 2705 RediPANEL Push Button M odule combines the functions of stan-
dard push buttons and indicator lamps, an Allen Bradley Chassis with binary input, and
binary output modules, and a 1771-ASB Remote I/O Adapter Module. The RediPANEL
provides 16 discrete binary inputsin theform of push buttons, and 16 discrete binary outputs
intheform of indicator lamps behind the buttons. Likethe 1771-ASB Remote I/O Adapter
Module, the RediPANEL actsasaslaveinan Allen Bradley subnetinan EPICS control sys-
tem. The RediPANELsarelinked viasubnet connection to other RediPANEL s and Remote
I/O Adapters, and back toaVVMEbus|/O scanner. They correspondtotheADAPTER num-
ber when configuring an Allen—Bradley subnet. An Allen—Bradley / EPICS subnet allows
for up to 8 adapters to be located on one Allen—Bradley subnet link.

14.2 RediPANEL Push Button Module Configuration

Refer to figure 14.1 for the following instructions.

Figure14.1

SW2
SW1 switch 1 at top

switch 1 at top \ switch 8 at bottom
switch 8 at bottom

Switches should be visible through a hole
near the upper right hand corner of the back
of the RediPANEL module.

14.2.1 Setting the M odule Switches

SW1 isthe Address Switch Assembly for the RediPANEL modules. Switches 1 —6 select
the Universal I/0 Chassis adapter number. Observe figure 14.2 for the proper address set-
tings, whenthe switchesare closed (ON) thiscorrespondsto abinary 0inthe adapter address,
and when the switches are open (OFF) this correspondsto abinary 1 in the adapter address.
Notethat switches1—3 must alwaysremainintheir closed (ON) positionsasthe EPICS con-
trol system only uses adapter addresses 0 —7.
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Figure 14.2

[/O Adapter] Switch Number
Number 4 5 6

1 On| On| On
On| On | Off

On| Off| On
On| Off| Off
Off| On| On
Off| On| Off
Off| Off[ On

N[ojlolh~wWN

Switches 7 and 8 should remainin the closed (ON) position asthiswill placethe Remote |/O
adapter in the 1st I/0O group number 0, used in the EPICS control system.

SW2 sets the baud rate and other configurations. Switch number 1 should be closed (ON),
thissetsthe baud rate at 57.6K baud and allowsfor alink distance of 10,000ft over shielded,
twisted pair cable. Switches 2 and 3 respectively control the the ability to make the lamp
indicators appear steady or flashing, see section 14.5.1 for moreinformation onthis. Switch
number 2 should be open (OFF) to disabl ethe steady lamp setting, and closed (ON) to enable
the steady lamp setting. Switch number 3 should be open (OFF) to disabletheflashing lamp
setting, and closed (ON) to enabletheflashing lamp setting. Switch number 4isfor the push
buttons, it should be set open (OFF) to disable the push buttons, and closed (ON) to enable
the push buttons. Switch number 5 controlsthe switch fault action. If theswitchisset closed
(ON), al push button operationswill cease when afault is detected using the Push—To—Test
button, communication will halt, and the FAULT LED will illuminate. If the switch is set
open (OFF), faulted contactswill beforced to therel eased state, all other switcheswill oper-
ate normally.

Switch number 6 should be open (OFF) asit isnot used. Switch 7 should be open (OFF) to
disable the handshake bit. Switch 8 controls the last state function. This switch should be
closed (ON) to enablethelast state function. Inthis mode, when communicationislost and
the COMM LED is off, any output signals that were on will remain in the same state once
communicationisrestored. If switch 8isset open (OFF), themodulewill turn off any output
signalsthat were on when communicationwaslost. A summary of switch positionsisavail-
ableinfigure 14.3.

14.3 RediPANEL Push Button M odule I nstallation

14.3.1 Power Requirements

The RediPANEL iswired viaathree pin terminal block to a standard three wire AC power
cord. The three pin terminal block plugs into the back of the rediPANEI and accepts 90 —
264V AC ranging from 47 — 63 Hz. When all of the lamps are activated the internal DC
power supply providesamaximum of 360 mA of current. If all of thelampsarede—activated,
the current draw on the internal DC supply is 190mA.
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Figure 14.3

S1 Switch Number S2 Switch Number
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

On| On| On Figure14.2 | On| On|f On| X | X | X [ X [ Off| Off| X

On = Closed
Off = Open
X = Refer to written instructions above

14.3.2 M echanical

In order to protect the RediPANEL against heat, soot, moisture and other forms of contami-
nation, an enclosureisrequired. When choosing an enclosure for the RediPANEL,, it is ad-
vised to follow the standards devel oped by the National Electrical Manufacturers Associa-
tion (NEMA). Refer to NEMA Standard # 250, " Enclosures for Electrical EQuipment” to
find a suitable enclosure.

Each RediPANEL comes with two mounting brackets and a cut—out template to simplify
installation. The panelscan be mounted either horizontally or vertically. Mounting multiple
panelshorizontally requiresat |east oneinch of spacing around the mounting flange, vertical
spacing should beat | east 6inchesbetween cut—outs. 1n both cases, the depth of theenclosure
should be at least 8 inches.

14.4 RediPANEL Push Button Module Wiring Connection

Figure 14.4 detail s the wiring connections to the RediPANEL mating connector. After the
wiresareinserted into the connector asdetailed infigure 14.4, the connector can be plugged
into the receptacle located near the lower right hand corner of the back of the RediPANEL.
The AC power must aso be connected as mentioned in 14.3.1.

Figure 14.4 Pin3 Line2 (Clear) —
Pin2 Shield — E Set screws on this side
Pinl Linel (Blue) —
14.5 RediPANEL Push Button Module M odule Use

14.5.1 Mapping to EPICS

Mapping the the buttons to an EPICS control system is quite smple. There are 16 buttons,
and 16 lampindicators, divided into 4 " cards’. Thefirst 8 buttonsare represented asCARD
0, binary inputs SIGNAL S0—7, and the second 8 buttons arerepresented asCARD 1, binary
inputs SIGNALSO—7. Likewise, for steady |lamp operation, thefirst 8 lamp indicators are
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represented as CARD 0, binary outputs SIGNALS 0 — 7, and the second 8 lamp indicators
arerepresented as CARD 1, binary outputs SSIGNALS 0 —7. For flashing lamp operation,
the first 8 buttons are still represented as CARD 0, binary inputs SSIGNALS 0 — 7, and the
second 8 buttons are represented as CARD 1, binary inputs SSIGNALS0—7. However, the
first 8 lamp indicators are represented as CARD 2, binary outputs SIGNALS 0— 7, and the
second 8 lampindicatorsarerepresented asCARD 3, binary outputs SIGNALSO-7. A map
of the RediPANEL buttons, and indicators is shown in figure 14.5. Keep in mind that the
for steady lamp operation, both the button and the lamp indicator associated with alocation
onthe RediPANEL sharethe same CARD and SIGNAL address, however, the buttonisdis-
cerned as a binary input, and the lamp indicator is discerned as a binary output.

Figure 14.5

Buttons:

Location 1 —8 = CARD 0, SSIGNALS0-7
1l 21 3| 4| 5| 6 Location 9—16 = CARD 1, SIGNALS0-7

Indicator Lamps.

Steady Lamps:

7] 8] 9]10[11}12 Location 1 —8= CARD 0, SIGNALS 0 —7
Location 9—16 = CARD 1, SIGNALS0—7
13[14) O |1516 Flashing L.amps

Location 1 —8= CARD 2, SIGNALS0 -7
Location 9 —16 = CARD 3, SIGNALS0—7

It may also be helpful to note that the EPICS binary input records for the push buttons may
besetto1/0O Interrupt Scan. Therecord will be scanned on achange of state of the push but-
tonsas opposed to a”time” scan where oneisforced to scan at afast ratein order to ” catch”
the pressing of a button.

14.5.2 Diagnostic I ndicator s

In the upper right hand corner of the RediPANEL thereisagreen COMM LED indicator,
andared FAULT LED indicator. The possible combinations of indicator actions are listed
in figure 14.6.

14.5.3 LED and Lamp Test

Totest theindicator lampsand the L ED indicatorspressthewhiteround button labeled TEST
onthebottom of thepanel. When atest cycleisexecuted, al of theindicator lampsand LEDs
will first go on for one second, then go off for two seconds, then return to the state they were
in before the TEST button was pressed.
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Figure 14.6

Lamp | Action Possible Cause
COMM Off RediPANEL not communicating, check power and link
COMM On RediPANEL communicating properly, no faults detected
COMM | Blinking | Communication with the RediPANEL not yet established
FAULT Off RediPANEL operating properly, no faults detected
FAULT On Fault detected, power cycle the RediPANEL
FAULT | Blinking | DIP switch fault, re—configure DIP switches properly
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