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Introduction

I/O EXPRESS is the family of modules that make up
Moore Industries’ Distributed Data System (DDS). The
DDS is a group of interface modules that provide a
cost-effective communications link between multiple
dispersed points of input, output and control. Modules
serve as everything from platiorms for two-way
communications between control room computers and
analog and/or discrete field devices, to multiplexers that
squeeze the signals of more than 7,000 points of input
or output ('O} over a single, digital Communications
Link {Comm Link).

Peer-to-Peer vs. Peer-to-Host System

There are two basic types of 'O EXPRESS systems:
Peer-to-Host and Peer-to-Peer. This manual provides
information on Peer-to-Peer systems. A Peer-to-Peer
I/0 EXPRESS system functions without any host device,
continuously communicating the inputs and/or outputs
(/) of field instrumentation from point to point over a
digital data Communications Link.

Figure 1. Undearstanding the 'O EXPRESS

Module Types — Masters, Slaves and
Masterless

Figure 1 is a general overview of half of a Peer-to-Peer
system. The illustration shows all three types of Peer-
to-Peer /O EXPRESS modules. In an actual application
diagram, each of these 'O "nodes” would be paired over
the Comm Link with a similar configuration of modules
some distance away.

Master modules multiplex the signals of up to 12 Slave
modules. They do not accommodate field IYO signals
directly, but combine the signals from all connected
Slaves into a single digital signal that is communicated
with its mate over the Comm Link. They can also
communicate this information to the host. (See the
Operation section of this manual.)

Slave modules take input from, and/or provide output
to field devices. They communicate these signals, in
digital form, to Master modules, which then send the
data over the Comm Link.

RS-485 COMM LINK

DATA TO COMM LINK

AND THE MEXT
CONSECUTIVE
ADDRESSED
MASTER/SLAVE NODE

DATA TO COMM LIMK
AMD THE MEXT
COMSECUTIVE
ADDRESSED
MASTERLESS NODE

MASTERLESS

NOTE: THIS IS NOT AN INSTALLATION DIAGRAM.
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Masterless modules take input directly from, and/or
provide output directly to field devices.
installed in pairs and send signals digitally over the
They can also
communicate directly with the host. (See the Operation

Comm Link between pair mates.

section of this manual.)

They are

Specifications

I/O EXPRESS modules accommodate analog inputs
and outputs, discrete (digital) inputs and outputs, RTD
and thermocouple inputs, and relay outputs.

The

following Specifications are organized by 1/0 type.

Scan Rate: 12 Slave
channels updated every 50
to 150 msec, depanding
upon the 10 configuration of
the connected Slave module
Isolation: 500Vdc between
each Comm Link; 500Vdc
betweaen aither of the Comm
Links and powar, and
500Vde betwean Comm
Links, Power, and Slave
modules

Performance

Comm
Link

Between pairs of Masters:
FS-485 multi-drop; two,
independent Comm Links
continuously maintained
Between Masters and
Slaves: RS-232 direct
connection, each

Slave to one channel on the
Master

Performance Accuracy: +0.15% of span
{12-bit resolution)

Scan Rate: Each channal
updated 200 times per
sacond

Isolation: S00%dc between
each Comm Link; 500Vdc
betweaen aither of the Comm
Links and Power; 500Vde
batweaen Comm Links,
Powar, and input channels;
7V de, (common moda)
channal-to-channel
Impedance: 4-20mA
inputs: 25002,

Woltage inputs: 1ML
Common Mode Rejection:
=115dB @ 60Hz

Comm Between pairs of
Link Masterless modules: RS-
485 multidrop; two,
independant Comm Links
continuously maintainead

Comm Range: 1.6km (1 mila)
Link typical, between Master
(continued) madules communicating at
9600 baud over 208AWG
twisted pair; 0.8km (0.5
milas), typical, for the same
madules communicating at
19.2k baud; 15m (50 feet)
batwaen Masters and

Slavas
Saw MNOTE bakyw

Protocol: Master and
Masterless modulas are
capable of communicating
with a host using MODBUS
ATU' commands; all
communications in a
standard, Peer-1o-Peaer ar
Master-Slave system use a
propriatary protocaol.

Analog Input* Modules - Slave or Masterl

Between Slaves and
Masters: RS-232 direct
connection; each Slave to
ane channel on the Mastar
Range: 1.6 km (1 mi)
typical, betwean Mastaress
modules communicating at
SE00 baud over 20AWG
twistad pair; 0.8 km (0.5mi)
typical, for the same
medules communicating at
152k baud: 15 m {50 ft)
hetween Slaves and

Master modules
Ses NOTE, belaw,

Protocol: Masterass
modules are capable of
communicating with a host
using MODBUS RTU!
cammands; all

(=] I'I'II'I'IIJr'llL'.F.I.ti{H'IS ina
standard, Paar-to-Peer or
Master-Slave systam use a
propretary protocol

Comm
Link
{continued)

Comm Baud Rate: 9600 betwean
Link Masters and Slaves; usar-sat
(continued) betwean Masters, 2400, 4800,
9600, or 19200,
Addressing: 16 available
betwean Masters, User-set, 48-63

Power 11-30Vdc; Load: 2-4 Watts
Supply
Ambient Operating Range:
Conditions —5°C to +65°C (23°F to 150°F)
Storage Range:
=25°C to +85°C (—13°F to 185°F)
Relative Humidity: 10 to 90%,
non-condensing
Controls  External jumpers used to set baud
rate and address
Weight 5809 (1.7 lbs)
ess
Comm Baud Rate: 9600 betwean Slaves
Link and Master modules; user-set
(continued) between Masterless modules,
2400, 4800, 600, or 19200
Addresses: 16 available batwean
Masterdess units, user-set, 48-63
Power 11-30Vdc; Load: 2-4 Watts
Supply
Ambient Operating Range:
Conditions —5°C to +65°C (23°F to 150°F)
Storage Range:
=25°C to +85°C (—13°F to 185°F)
Relative Humidity:
10-90%, non-condansing
Ambient Temperature Effect:
+0,018% par “C
Contrels Extemal jumpers used to set bauwd
rate and address (Masteress
medules anly)
Weight 5B0g (1.7 Ibs)

' Excluding ATD &

Tharmaooupla inputs, which are accommodated

oy other modulas

Note: Practical system range and throughput may be greater in many applications

'MODEUS and MODBUS RTU are progucts of MODICON,

nearparatad
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Specifications (ontinued)

Analog Output Modules - Slave or Masterless

Performance Accuracy: +0.15% of
span (12-hit resolution)
Scan Rate: Each channal
updated 100 times per sac
Isolation: S00Vde
betwaan each Comm Link;
500V dc betwean Comm
Links and Powear, 500Vde
betwaan Comm Links and
output channels

Drive Capability: 4-20m#A
units, 70040, maximum
Ripple: 1pA paak-to-peak

Comm Between pairs of

Link Masterless Modules;
RS-485 multi-drop; twa,
independant, Comm Links
continuously maintained
Between Slaves and
Masters, R3-232 direct
cannection; one Slave to
ohe Slave channel on the
Master

Comm Range: 1.6 km {1 mi)
Link typical, between Mastarlass

(continued) modules communicating at
2600 baud over 20AWG
twisted pair wiring; 0.8 km
(0.5 mi), typical, for the same
madules communicating at
19.2k baud; 15 m (50 ft)
between Slave and Master

madules
Saa NOTE bhelw

Protocaol: Master and
Masterless modules are
capable of commun:cating
with a host using MODBUS
BTU'commands; all
communicaticn in a standard,
Peer-to-Pear and Mastar-
Slave system use a
proprietary protocol

Baud Rate: 2600 between
Slave and Masters, usar-sat
batwaan Masterless modulas,
2400, 4800, SE00, or 19200

Comm Addressing: 16 available
Link between Masterless
(continued) modules, usar-set, 48-63

Power 11-30Vdc; Load: 2-4 Watts
Supply
Ambient Operating Range: —5°C to
Conditions +65°C (23°F to 150°F)
Storage Range: -25°C to
+B5°C (—13°F to 185°F)
Relative Humidity:
10-80%, non-condensing
Ambient Temperature
Effect: +0,015% per "C
Controls External jumpers used to

set baud rate and address
(Masterless modulas only)

Weight 5300g (1.7 Ibs)

Digital Input Modules - Slave or Masterless

Performance Scan Rate: Each channel
iz updated 100 imes per
58c
Isolation: S00%dc
betwean each Comm Link;
EOOVde betwean Comm
Links and Power
connections; and 500Vdc
betweaan Comm Links,
Powar, and input channels
Impedance: 33000}
Maximum Input Voltage:
30Vdc
Threshold: Guaranteed
high state above 7V,
guaranteed low state under
0.5Y

Between pairs of
Masterless Modules: RS-
485 multi-drop; two,
redundant independent,
Comm Links confinuously
maintained

Between Slaves and
Masters: RS-232 dirsct
connaction, one Slave to
ona Slave channel on the
Mastar

Comm Between pairs of

Link Masterless Modules: RS-
485 multi-drop, two,
independent, Comm Links
continuously maintained
Between Slaves and
Masters: FS-232 direct
connection; one Slave to ane
Slave channel an the Mastar
Range: 1.6 km {1 mi)
typical, betwean Mastarless
madules communicating at
9800 baud aver 20AW3S
twisted pair wiring; 0.8 km
(0.5 mi) typical, for the same
madules communicating at
15.2K baud; 15 m (50 ft)
betwasn Slave and Mastar

maodulas
Sea NOTE below

Protocol: Master and
Masterless modules are
capable of communicating
with & host using MCDBUS
RATU' commands; all
communication in a standard,
Peer-to-Pear or Master to
Slave system use a
proprietary protocol

Comm Baud Rate: 600 betweoon
Link Slaves and Masters; user-
(continued) sot between Masterless

modules, 2400, 4800,
SEO0, or 189200
Addressing: 16 aveilable
batwean Masterless
modules, usar-set, 48-63

Power 11-30Vde; Load: 2-4 Watts
Supply
Ambient Operating Range: -5°C to
Conditions +65°C (23°F to 150°F)
Storage Range: —25°C fo
+85°C (—13°F to 185°F)
Relative Humidity: 10 to
e, NON-condensing
Controls  External jJumpers used to
sat baud rate and address
(Mastarless modulas anly)
Weight 580g (1.7 Ibs)

NOTE: Practical system range and thraughput may ba greatar in many applications

WMODEUS and MODBUS RTU are products of Modicon, Incorporatad,
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Digital Ouput Modules (Open collector) = Slave or Masterless

Performance Scan Rate: Each channszl
updated 100 fimes per sec
Isolation: S00Vdc
betwean each Comm Link;
500Vde betweaan Comm
Links and Power, 500V ds
betwaen Comm Links and
ouput channals
Output Transistor Rating:
Maximum ON currant,
200mA; Maximum OFF
Voltage: 40Vdc

Comm Between pairs of
Link Masterless Modules:
RS-485 multi-drop; two,
indepandent , Comm Links
continuously maintained

Comm Between Slaves and Masters:
Link RS-232 direct connection; one
(continued) Slave to ocne Slave channel on
the Master
Range: 1.6 km (1 mi) typical,
between Masterlass modules
communicating at 9600 baud
over 20AWG twisted pair
wiring; 0.8 km (0.5 mi) typical,
for the same modules
communicating at 19.2k baud,
15 m (50 ft) between Slaves

and Master madules
Seq NOTE below

Protocol: Mastar and
Mastaress maodules are
capable of communicating with
& host using MODBUS RTW?
commands; all communication
in a standard, Pear-to-Peer or
Master-Slave system use a
proprietary protocal

Relay Ouput Modules - Slave or Masterless

Comm Addresses: 16 available
Link between Masterdess

(continuad) modules; user-set, 48-63
Power 11-30Vdc; Load: 2-4 Watts
Supply
Ambient Operating Range: -5°C fo
Conditions  +65°C (23°F to 180°F)

Storage Range: -25°C to
+85°C (-13°F to 185°F)
Relative Humidity:
10-80%, non-condensing

Controls External jumpers used to
sat baud rate and addrass
(Masteress modules only)

Weight 580g (1.7 Ibs)

Performance Scan Rate: Each channel
updated 100 times per sec
Isolation: 500Vdc
between Comm Links and
Power, 500Vdc batwean
Comm Links, Powar, and
autput channels; and
2500 dc between output
channels

Contacts 8-channal modules are
SPDT, rated for 34 at both
24\de and 110Vac;
12-channel modules are
normally opan (NO), SPST,
rated for 14 at 24Vde, and
0.5A at 110Vac

Comm Between pairs of
Link Masterless Modules: RS-
485 multidrop; two
independent , Comm Links
continuously maintained

Comm Between Slaves and Masters:
Link RS-232 direct connection; one
(continued)} Slave to one Slave channel on

the Master

Range: 1.6 km (1 mi) typical,
betwean Mastaress modules
communicating at $800 baud
over 20AWG twisted pair
wiring; 0.8 km {0.5 mi} typical,
for the same modules
cammunicating at 19,2k bawd;
15 m (50 ) batwaen Slaves

and Master modules
Sae NOTE below

Protocol: Master and
Masterless modulas are
capable of communicating with
a host using MODBUS RTU!
commands; all communication
in a standard, Peer-to-Pear or
Master to Slave system use a
propriatary protocol

Comm Addresses: 16 available
Link between Masterless
(continued) modules, user-set, 48-63

Power 11-30Vde; Load: 2-4 Watts
Supply
Ambient Operating Range: -5°C to

Conditions +85"C (23°F to 180°F)
Storage Range: -25°C o
+85°C (-13°F to 1B5°F)
Relative Humidity:
10-80%, non-candensing

Controls External jumpars used to
st baud rate and address
(Masterass modules only)

Weight 5800 (1.7 lbg)

NOTE: Practical system range and throughgut may be graaler in mary applications
MODEUS and MODBUS BTU are products ol Madison, Insarparabad
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Throughput

The IO EXPRESS throughput rate, system-wide, is
dependent upon the number of modules in a system,
the individual module rates, the system’'s baud rate
setting, and any limitations on the type of Comm Link
used (fiber optic, modems, etc.). Consult your Moore
Industries Sales Representative for the specifics in your
application.

Typically, a single pair of Masterless modules achieves
a throughput of 100-150 milliseconds at 2600 baud, over
a 20AWG twisted wire pair. An additional 100-150
milliseconds is added for each pair of modules on
the link,

Over the same type of link, all-digital (discrete)
Master/Slave nodes attain a 150-200 millisecond
throughput rate between a single pair of Masters. For
the total system throughput, the 50-100 millisecond rate
btween Masters and Slaves on each end of the link must
be added. Total throughput is thus 250 to 400 milli-
seconds. Also, if the system is comprised of more than
one pair of nodes, an additional 250 to 400 milliseconds
must be added for each pair of Masters.

Ordering Information

I/O EXPRESS Order Numbers

To order additional or replacement modules for your
system, specify the following, in order:

Product / Module / I/O Configuration / Power
{ Options (if installed) [Housing]
* [Fora Slave accepting 12, 4-20mA inputs:

DDS /S /AI1220MA / 11-30DC [DIN]

* For a Masterless module accepting discrete
inpuls:

DDS/MLP /DI21 /11-30DC [DIN]

Remember these points when ordering:

* Modules in Peer-to-Peer applications must be
installed in pairs (typically on either end of the
Comm Link).

» Master modules communicate only with their
respective pair mates and with Slaves (no Master-
to-Masterless communications).

» Slaves can only communicate with each other
through Master modules (no Slave-to-Masterless
communications).

Unit Module Type

Input/Output Configuration

Options

Housing

DDs

MP Master Module
(16 per systam (8
pairs), maximum)

S Slave Module (12
per Master, 192 par
system, maximum)

MLP Mastarass
Module (16 par
system (8 pairs),
maximum})

512 12 Slave channels [Selecticn iz required for
Master modulas)

Al2xx 12 Analog Inputs (replace xx with 20MA
for 4-20mA, with 2V for 0-2Vde, 5V for 0-5Vdc, or
with 10V for 0-10Vidc)

ADB20MA & Analog Outputs, 4-20MA

DI21 21 Discrete Inputs (extemnally powerad,
11-30Vde)

DO21 21 Discrete Outputs (open collactor 200mA,

40Vdc)

RO& & Relay Outputs (Mormally Open, rated
JAE24Vdc)

RO12 12 Relay Cutputs (Namally open, rated
1A@ 110Vac)

! 11-30DC

Consult factory for
information on

optional baud rate
and party settings

DIN A.B.5. Nylon
housing with
removable terminal
blocks; mounts on
standard Top Hat
rail (DIN 46277-3)
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Communications Overview

Peer-to-Peer IO EXPRESS applications typically
involve moving multiple field signals from one point to
another over the Comm Link(s). In applications calling
for a large number of IO points to communicate, this is
accomplished with Master-Slave nodes. Masterless
nodes are used where the demand for multiplexing is
not as high. (Master-Slave and Masterless nodes may
also be mixed in an application if required).

Traffic is transmitted serially, with one of the Master or
Masterless modules configured by the user to serve as
a Link Controller. As is shown in Figure 1, intervening
modems, radio modems, or fiber optic converters
may be used to extend the practical range of the
Comm Links.

Module baud rate and addressing is set by the user.
Instructions for this configuring appear in the Installation
section of this manual.

A maximum of eight Master-Master and/or Masterless-
Masterless pairs may be “mixed” on the same Comm
Link. Each Master accommodates I/O from a maximum
of 12 Slaves. A maximum of 4032 points of /O (2016
inputs and 2016 outputs) can be accommeodated by the
Comm Links of a standard Peer-to-Peer system;
21 points per Slave, 12 Slaves per Master, and 8 pairs
of Masters,

Master-Slave Nodes

In this type of application, field I/O is input to a Slave
module, where it is converted to digital data and sent
over an BS-232 connection to a channel on a Master,
The Master module combines the data of that Slave with
the data from all the other Slaves connected to it, and
sends a multiplexed signal over one or both of the
available RS-485 Comm Links to a receiving Master,
its “mate” in the system.

The receiving Master breaks out the multiplexed signal
and provides data to its connected Slaves via individual,
R5-232 connections. The Slave modules then convert
the data back to the appropriate analog and/or discrete
field signals.

Masterless Nodes

Here, field /O is input directly to a Masterless module,
which both converts and multiplexes the data over the
H5-485 Comm Link(s) to a receiving Masterless module,
its "mate”. The receiving unit performs the de-
multiplexing and provides the appropriate converted
output to fisld instrumentation,

Channel Mapping

All modules in an O EXPRESS application are installed
in pairs. The architecture used in a standard system
dictates that input at channel #1 of a particular Slave
or Masterless module becomes output at the
corresponding channel of the receiving module. That
is, input at channel #1 of Slave #1 on Master #1 is output
at Master #2, Slave #1, channel #1.

Installation

Perform the steps for I/O EXPRESS installation as
follows:

1. Configure the baud rate and communications
adrress of each Master and Masterless
module to be installed in the application.

IMPORTAN
DO NOT set any baud rate or address

jumpers on Slave modules,

2. Connect the Slaves (if any) to their Masters.
Make sure to use the same Slave channel (set
of terminals) on each of the Masters in any
given Master pair for the Slaves that are to
communicate with each other during system
operation.

3. Physically install each module and wire the
Comm Link(s).

4. Connect the appropriale power supply
(supplies) and sensors/iransmitters/discreie
devices.
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Setting Master/Masterless Baud Rate

To set Master and Masterless baud rate, connect wire
jumpers between terminals 14, 15, and “C". Table 1
lists the available jumper combinations.

Table 1. Setfing the 'O EXPRESS Baud Rale

Connect each
L ]
To get terminal to “C"
this Baud
Rate v Ld
¥ 14 15
2400 »
4800 L]
S&E00 (Mo urnpers)
19200 L ]
IMPORTANT

Set the baud rate the same for all Masters
and/or Masterless modules in a system.

DO NOT set the baud rate jumpers on Slave
modules.

Figure 2 illustrates setting 2400 baud.

Figure 2. Seffing /0 EXPRESS Module Baud Rate to 2400
Masters and Masterass Modules ONLY]

Jcecocoocoiccooous [ceeeededH
12 345 &7 80 9101112 1231416 A B CGHla B Tf- +
L= T = = T = T« T = T = = ] bl Ak AN S 1 M (=]

Ml LIKE 5 TATUES & ALATIVE AT HE1 LHEZ [
]
(1] moore nousTRIES

FEEEERE R PR B PR R

Setting the Masterless/Master
Communications Address

As with the baud rate, Master and Masterless modules’
addresses are "programmed in" by connecting a
particuiar combination of terminals to the “C" terminal
in the “Configure Address and Baud Rate” block on each
unit's top panel. Terminals 9 through 12 are set aside
for this purpose. Table 2 gives the combinations of
jumpers needed to configure each unit with its address,
There are 31 available.

Table 2. Setting /0 EXPRESS Module Address

Connect each terminal with a @
To get to “C”
this address | ¥ v v v
v 9 10 1 12
48 ® L L L
49 L L L
50 L L ®
51 L L
52 L L ] L
53 L ] ®
54 L ] L
55 L
56 L L L
=TS L L
58 L L
59 L
60 [ ] [ ]
&1 L
62 L
63 (Mo jurpers)
IMPORTANT:

Addressing must begin with #48 and #49.
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Figure 3 shows the module from Figure 2 with additional
configuration for an address of 53.

IMPORTANT
DC NOT set the address jumpers on Slave
modules.

Figure 3. Setting YO EXPRESS Module Addrass
(Masters and Masterless Modules ONLY)

B 2@ 0Pei] 000008
C B101112 131415 [A B C|A B G - +
W GURE ADDRESS x]T) [EI0) o

AND BHUD BATE UKE1 LINEC 2 POWEH

|

]
5
a.

oo|s
L |

a8
o

2
Fom &

0w |&
Epa P

(L] moore nDUSTRIES

SECHE00EEREERNE00 [F05608686]

LI

Consecutive Addressing

Each of the modules in a pair of Masters or Masterless
units in a Peerto-Peer O EXPRESS must be given
consecutive addresses, beginning with numbers 48 and
49. Each address pair must also be consecutive,
and must continue from lowest to highest without
interruption.

In figure 4, Master (or Masterless) #48 communicates
exclusively with Master (Masterless) #49, Master
(Masterless) #50 communicates exclusively with Master
(Masterless) #51, and so on. If there are more module
pairs to be added to the Comm Link, each pair added
would be assigned the next consecutive address pair.

Designating the Communications Link Controller
At least one of the Master or Masterless modules in a
Peer-to-Peer system MUST be designated “Link
Controller”. This is accomplished by connecting terminal
"13" in "Configure address and baud rate” to "C".

The highest even addressed Master (or Masterless)
module becomes the Link Controller of Comm Link #1,
The highest odd addressed Master (or Masterless)
module becomes the Link Controller of Comm Link #2.
Refer to "Redundant Links", later in this section, for
information on using both Comm Links simultaneously.

Module #52 in Figure 4 is designated the Link Controller,
and since this module has the highest even address, it
is the Link Controller of Comm Link #1.

Figure & shows the same module from Figures 2 and
3, configured as the Link Controller. Since it has the
highest odd address, it would automatically become the
Controller of Link #2.
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Figure 4. Y0 EXPRESS Consecufive Addressing
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NOTE:
Peer-to-Peer Systems can, under certain
circumstances, be monitored or controlled by
a Host device.

If using a Host, make sure to remove the Link
Controlfer jumper from all modules on the
Comm Link that is to be used by the Host.

For more information on
adding a Host to a Peer-to-Peer System,
refer to the Operation section of this manual.

Redundant Links

Both of the IO EXPRESS Comm Links are fully
functional during normal system operations. Either can
be used for the peer-to-peer connection, or both can
be used for redundant, backup communication. Both
links maintain a database of all system /O and data
during normal operation. If traffic over Link #1 is ever
interrupted, all of the data in the system is accessible
through Link #2, and vice-versa. Communications may
continue without loss of data.

Since Comm Link #1 and Comm Link #2 are redundant
in this way, a single Slave can be connected to two
Master modules to provide backup of critical 1/0. Figure
6 illustrates this type of backup redundancy.

Connecting two Slave modules to the same /O, and
connecting each Slave to two Masters provides
excellent backup.

Figure 6. Using Y0 Express Redundant Hockups
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Mounting the /O EXPRESS on DIN Rail 3.

A compact, DIN-style unit, YO EXPRESS modules
mount on standard, 35 mm, Top Hat rail (EN5C022 or
46277-3). Figure 7 shows the housing dimensions.

Seat the top extrusions of the housing over the
upper edge of the Hat Rail, and pivot the
module around that upper edge of the rail
until the mounting clips slide aver the botlom
edge of the rail.

To install the /O EXPRESS on DIN rail 4. Use a small screwdriver or pencil tip to
release the locking tabs by pressing them
. ! outward, away from the unit.
|
1. Locate the mounting clips; iwo, black, sliding 1
fixlures on the back of the housing. Each is o
equipped with a locking tab (see Figure 8). To remove _the /O Express frl::rm_ DIN_rall, slide a
screwdriver into each of the mounting clips. Pull the
2. Slide each clip downward and while sliding, clips down with the tip of the screwdriver while pivoting

press the locking tabs inward, until the tabs the /O Express and screwdriver handles upward.

lock into an open position. A small
screwdriver or the point of a pencil works well
for pressing the locking tabs in.

With the tabs locked, the mounting clips will
stay in an open position.

Figure 7. Oimensions of the YO EXPRESS Housing
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Figure 8. [nstalling the /0 EXPRESS — Mounting Clips and Locking Tabs

INSET

— BACK SIDE
VIEW VIEWS

e
—

[ MOUNTING
CLIF

PIVOT WITH
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QOPEN POSITION,
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TO UNLOCK
CLIPS AND SLIDE
OVER RAIL.

NOTE:

When mounting the VO EXPRESS in muilti-
tiered applications, allow enough vertical
space between rows of units to permit
removal of the unit.

To remove the VO EXPRESS from DIN rail, slide a
screwdriver into each of the mounting clips. Pull the
clips down with the tip of the screwdriver while pivoting
the IO EXPRESS and screwdrvier handles upward.

Making Electrical and Communications
Link Connections

Figure 9 shows how to multi-drop Masters and Master-
less modules along the Comm Link(s), how to connect

Slaves to Masters, and how to connect power 1o all
modules in the system.

Recommended Ground Wiring Practices
The foliowing ground wiring practices must be fol-
lowed to ensure proper performance of the O EX-
PRESS:

= Any Moore Industries product in a metal case or
housing should be grounded.,

* All input signals to, and ocutput signals from,
Moaore Industries’ products should be wired using
a shielded, twisted pair technigue. Shields are to
be connected to an earth or safety ground at the
unit itself.

* The maximum length of any unshielded input
and/or output signal wiring is 2 inches.

CE Conformity

Installation of any Moore Industries products that carry
the CE certification {(Commission Electrotechnique)
must adhere to the guidelines above in order to meet
the requirements set forth in applicable EMC (Electro-
magnetic Compatibility) directives (EN55011, EN
50082-1, EN50082-2, eic.)

Consult the factory for the most current information on
products that have been CE certified.
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Making Connections to Field
Instruments—Summary

Mote that Figure 9 does not show field device
{IfO) hook-ups to the Masterless and/or Slave modules.

The illustrations following Figure 9 provide that
information.

Figure 10 shows how to connect analog inputs
Figure 11 shows how to connect analog outputs
Figure 12 shows how to connect 21 discrete inputs

Figure 13 shows how to connect 21 discrete (open
collector) outputs

Figure 14 shows how to connect 8 relay outputs

Figure 15 shows how to connect 12 relay outputs

IMPORTANT:

Do not attach jumpers or wiring to the
"CONFIGURE ADDRESS AND BAUD RATE"
terminals of I'O EXPRESS Slave modules.
The address of each connected Slave is
controlled by its Master, and the baud rate for
communications between Master and Slave
moedules is set al the factory (9600 baud).

Jumpering these terminals will disable
communications to the Slave, and cause
communications errors, system-wide.
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Figure 8. Connecting Pairs of VO EXPRESS Mastars (and Masterless Modules), and Slaves fo Masters
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Figure 10. Connecting Multiple Analog inputs to 10 EXPRESS Slaves or Masterless Modules
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Figure 11. Connecting Multiple Analog Quipufs from IO EXPRESS Slaves or Masteriess Modules to Field Devices
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Figure 12. Connecting Multiple, Discrete (Digital} Inputs to YO EXPRESS Slaves or Masteress Modules
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Figure 14. Connecling 8 Relay Outputs from /O EXPRESS Slaves or Masterless Modules fo Field Devices

EFEEEEEEEEEE R |:_@@®@@@®®
-|123-155'!c~:-'|:||1-2131.115 a B cfa s c]—4]
D000 O0O000C COMM || coMM D|
| COMM LINK STATUS COMAGURE ADDRESS UNK1 ||UNK2 |[power!
| & ALARMS & BAUD RATE 1
| TAG #
' (111 moore noUSTRIES [
FDEXPRESS
|
RELAY OUTPUT "RELAY OUTPUT
1 3 4 5 B 7 B8
Ll M O MO HNC C NS NCC RO NS G NGO NG C RO NG CHDHZCHDNCCHND
Lﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂﬂﬁﬁﬁﬁ ﬁﬂ@ﬂﬂﬁﬁﬁl—
‘ ;rmqm.ﬁu_v CIPEN
MOAMALLY CLOSED AN —‘
COMMON o MORMALLY CLOSED
’( [--NSF“MALL'f OPEM ‘,J_"; E HORMALLY OPEN
HORAMALLY CLOSED z 3 COMMON SWITCHED
SWITCHED COMMON > 3 = Hﬂqrﬂ-'-'ﬂLL'f'::LUUEU_'-I DEVICE
DEVICE l—n:nw.LLYon:m:: oy g g’ L— MOAMALLY OFEM
HOAMALLY CLOSED I :E L—Combon SWITCHED
SWITCHED MM — = 0 g —r-I'.'IF!P-'IﬁLL‘I'(‘-L(.":;EL)—l DEVICE
DEVICE l—u::.m,umuptul I I \—moqmmwu.ﬂen
\ COMMON— SWITCHED
SWITCHED SWITCHED |moRmaLLY cLOSED CEVICE
DEVICE DEVICE '
SWITCHED
DEVICE

Figure 15. Connecling 12 Relay Outputs from /0 EXPRESS Slaves or Masterless Modules to Fiald Devices
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Operation | NOTE: _

Terminals 1 through 6 DO NOT necessarily
Once connected properly in the application and supplied indicate that either link is “good” or “bad™.
with appropriate power, the modules in your /O If they are not pulsing, it may simply mean
EXPRESS will operate without further intervention, that there is no communications activity on
Moore Industries recommends a periodic check of that particular Comm Link.

terminals for tightness and cleanliness.

Status LEDs and Communications Alarms

There are 8 LEDs in the area of each unit's top panel Usmg a Host with Peer-to-Peer Systems

labeled “Comm Link Status and Alarms”. These indicate It is possible to connect and use a Host with either of
the status of both the unit's communications to and from the Comm Links in a Peer-to-Peer /O EXPRESS
the other modules connected on the Comm Link. system. When one comm link is connected in Peer-to-

Peer mode, the other comm link can be used in
Peer-to-Host mode. This allows the host to read all /O
data. A host should not write to an output module unless
the Peer-to-Peer comm link is broken.

Each unit also has 4 open collector transistor outputs
tied to the LEDs at terminals 5, 6, 7, and 8. These can
be used with simple discrete devices to warn of

communications faults.
Any comm link that communicates with a host cannot

be designated Link Controller. Just connect the Comm
Link to the RS-485 port of a personal computer, or some
similar type of Host,

Table 3 summarizes the way the LEDs and outputs
work

Table 3. 'O EXPRESS Comm Link Status and Alarm Quiputs

Terminals/LEDs
Indication

Peer-to-Peer activity on PULSING | OFF Do Do PULSING | OFF 7is OFF

Comm Link #1 NOT NOT 8is PULSING
USE USE

Peer-to-Peer activity on OFF PULSING Do Do QOFF PULSING 7 is OFF

Comm Link #2 NOT NOT 8is PULSING
USE USE

Mo Comm Link Activity OFF OFF Do Do QFF OFF Tis ON
NOT NOT 8is OFF
USE USE
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Using a subset of the standard, MODBUS RTU
commands, the newly-installed Host can monitor and
log data from all of the Slaves and Masterless modules
in the system while the other Comm Link is operating
normailly.

To use the Host for system control, disable the other
Comm Link., Refer to the Peer-to-Host Users' Manual
for a list of the MODBUS commands and an explanation
of how they work with /O EXPRESS modules.

Complete Systems

Moore Industries configures complete, “turn-key”
SCADA systems using the latest command and control
software, the VO EXPRESS, and our proven line of
premium signal conditioners and transmitters. For more
information, or for information on how to use the
IO EXPRESS with a Host, obtain a copy of the Peer-
to-Host Users” Manual from your Moore Industries Sales
Representative, or contact the factory.

Customer Support

Moore Industries is recognized as the industry leader in
delivering top quality to its customers, both in products
and services. We perform a battery of stringent quality
assurance checks on every unit we ship. If any Moore
Industries product fails to perform up to rated
specifications, call us for help. Our highly skilled staff of
trained technicians and engineers pride themselves on
their ability to provide timely, accurate, and practical
answers to your process instrumentation questions,

If problems involve a particular DDS, there are several
pieces of information you can gather before you call the
factory that will help our staff to get you answers more
efficiently. When you call, please have:

* The model number of the unit in question.
* The serial number of the unit in question.
* The job number (if available).

* The purchase order under which the unit was shipped
{if available),

Factory phone numbers are on the back cover.
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Providing Instrumentation fast
from our Quick-Ship Facilities!

 Signal Transmitters
¢ Temperature Transmitters
¢ |/P and P/l Converters
¢ |solators and Converters
¢ Indicators and Displays
e Alarm Trips
¢ Integrators and Totalizers
e Power Transducers
¢ [nstrument Power Supplies
¢ Racks, Ralls and Enclosures

If you need it today — It’s on its way!

Call us TOLL FREE

United States
1-800-999-2900

United Kingdom
0800 525107
Pacific Basin/Asia
(02) 525-9177

STAR Center is Service, Technical Assistance and Repair.



RETURN PROCEDURES

Warranty Repair —

number on all documentation.

Non-Warranty Repair —

The repair price you are quoted will be a

all documentation.

2. Provide us with the following documentation:

container.

representative will contact the person designated

To return equipment to Moore Industries for repair, follow these four steps:

1. Call Moore Industries and request a Returned Material Authorization (RMA) number.

If you are unsure if your unit is still under warranty, we can use the unit’s serial number
to verify the warranty status for you over the phone. Be sure to include the RMA

If your unit is out of warranty, be prepared to give us a Purchase Order number when
you call. In most cases, we will be able to quote you the repair costs at that time.

actual repair costs may be less than the quote. Be sure to include the RMA number on

a) A note listing the symptoms that indicate the unit needs repair
b) Complete shipping information for return of the equipment after repair
c) The name and phone number of the person to contact if questions arise at the factory

3. Use sufficient packing material and carefully pack the equipment in a sturdy shipping

4. Ship the equipment to the Moore Industries location nearest you.
The returned equipment will be inspected and tested at the factory. A Moore Industries

needed. The repaired equipment, or its replacement, will be returned to you in accordance with
the shipping instructions furnished in your documentation.

Not To Exceed” price, which means that the

on your documentation if more information is

WARRANTY DISCLAIMER

THE COMPANY MAKES NO EXPRESS, IMPLIED OR STATUTORY WARRAN-
TIES (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS
FOR APARTICULAR PURPOSE) WITH RESPECT TO ANY GOODS OR SER-
VICES SOLD BY THE COMPANY. THE COMPANY DISCLAIMS ALL WARRAN-
TIES ARISING FROM ANY COURSE OF DEALING OR TRADE USAGE, AND
ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY ACKNOWL-
EDGES THAT THERE ARE NO WARRANTIES IMPLIED BY CUSTOM OR
USAGE IN THE TRADE OF THE BUYER AND OF THE COMPANY, AND THAT
ANY PRIOR DEALINGS OF THE BUYER WITH THE COMPANY DO NOT IM-
PLY THAT THE COMPANY WARRANTS THE GOODS OR SERVICES IN ANY
WAY.

ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY AGREES
WITH THE COMPANY THAT THE SOLE AND EXCLUSIVE REMEDIES FOR
BREACH OF ANY WARRANTY CONCERNING THE GOODS OR SERVICES
SHALL BE FOR THE COMPANY, AT ITS OPTION, TO REPAIR OR REPLACE
THE GOODS OR SERVICES OR REFUND THE PURCHASE PRICE. THE
COMPANY SHALL IN NO EVENT BE LIABLE FOR ANY CONSEQUENTIALOR
INCIDENTAL DAMAGES EVEN IF THE COMPANY FAILS IN ANY ATTEMPT
TO REMEDY DEFECTS IN THE GOODS OR SERVICES , BUT IN SUCH CASE
THE BUYER SHALL BE ENTITLED TO NO MORE THAN A REFUND OF ALL
MONIES PAID TO THE COMPANY BY THE BUYER FOR PURCHASE OF THE
GOODS OR SERVICES.

1 @ . . m
LI MOORE e 5sss3eer o e e
INDUSTRIES o5 o0 o o

W ORLDWIDE ¢ www.miinet.com

ANY CAUSE OF ACTION FOR BREACH OF ANY WARRANTY BY THE
COMPANY SHALL BE BARRED UNLESS THE COMPANY RECEIVES
FROM THE BUYER A WRITTEN NOTICE OF THE ALLEGED DEFECT OR
BREACH WITHIN TEN DAYS FROM THE EARLIEST DATE ON WHICH THE
BUYER COULD REASONABLY HAVE DISCOVERED THE ALLEGED DE-
FECT OR BREACH, AND NO ACTION FOR THE BREACH OF ANY WAR-
RANTY SHALL BE COMMENCED BY THE BUYER ANY LATER THAN
TWELVE MONTHS FROM THE EARLIEST DATE ON WHICH THE BUYER
COULD REASONABLY HAVE DISCOVERED THE ALLEGED DEFECT OR
BREACH.

RETURN POLICY

For a period of thirty-six (36) months from the date of shipment, and under
normal conditions of use and service, Moore Industries ("The Company") will
at its option replace, repair or refund the purchase price for any of its manu-
factured products found, upon return to the Company (transportation charges
prepaid and otherwise in accordance with the return procedures established
by The Company), to be defective in material or workmanship. This policy
extends to the original Buyer only and not to Buyer's customers or the users
of Buyer's products, unless Buyer is an engineering contractor in which case
the policy shall extend to Buyer's immediate customer only. This policy shall
not apply if the product has been subject to alteration, misuse, accident, ne-
glect orimproper application, installation, or operation. THE COMPANY
SHALL INNO EVENT BE LIABLE FOR ANY INCIDENTAL OR CONSE-
QUENTIAL DAMAGES.

Belgium ¢ info@mooreind.be China ¢ sales@mooreind.sh.cn
Tel: 03/448.10.18  FAX: 03/440.17.97 Tel: 86-21-62491499  FAX: 86-21-62490635
The Netherlands ¢ sales@mooreind.nl United Kingdom ¢ sales @mooreind.com

Tel: (0)344-617971 « FAX: (0)344-615920 Tel: 01293 514488 « FAX: 01293 536852

© 2007 Moore Industries-International, Inc.

Specifications and Information subject to change without notice.
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Correction

Data in the Ordering Information Table on Page 5 of the
DDS I/O Express Peer-to-Peer Distributed Data System
User’s Manual, P/N: 293-701-00, Revision B, lists
incorrect specificatons in the “Input/Output Configuration”
column for the Relay Outputs. The correct information is
described below:

RO8: 8 Relay Outputs (SPDT, rated 3A@24Vdc and
110Vac)

RO12: 12 Relay Outputs (Normally Open, SPST, rated
1A@24Vdcand0.5A@110Vac)
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