E1 and E2 Brain Boards

Features

A Drop-in replacement for existing B1 and B2 brain boards
on an Optomux serial network

3 Dual network connectivity: RS-422/485 serial and
10/100 Mbps Ethernet

3 Optomux, Modbus/TCP, and OptoMMP protocol support

1 (Can use Opto 22 ioProject software for control, HMI, and
OPC server

Description

E1 and E2 brain boards are Ethernet-ready /0 and communication
processors for digital and analog I/0 systems. The E1 connects to a
rack of Opto 22 G1, G4, or Quad Pak™ digital I/0 modules, while the
E2 connects to a rack of Opto 22 G1 analog I/0 modules. Each brain
board communicates with a host computer and performs control
functions for each 1/0 point. Designed as drop-in replacements for
Opto 22's serial-based B1and B2 brain boards, E1and E2 brain
boards connect to standard 10/100 Mbps Ethernet networks while
including support for serial Optomux®—based networks.

Communication and Protocol Support

Ethernet support makes E1 and E2 brain boards ideal for upgrading
existing Optomux 1/0 systems to use Ethernet networking while
preserving existing I/0 racks, modules, and field wiring. Using RS-
422/485 serial networks, E1 and E2 brain boards provide Optomux-
based capabilities identical to BT and B2 brain boards.

When Ethernet networks are used, E1and E2 1/0 units also support
Modbus/TCP clients, custom Optomux applications migrated to
Ethernet, custom software applications written using Opto 22's
memory-mapped Optof\/ll\/\PTM communication protocol, and
applications using Opto 22's ioProjectTM software. ioProject includes
ioControl ™ for flowchart-based programming, ioDisplay" for HMI,
and OptoOPCServerTM for data connectivity with OLE for Process
Control (OPC) 2.0-compliant clients.

Because the E1 and E2 can use these Ethernet-based protocols
simultaneously while still communicating with an existing
Optomux software application via a serial network, E1 and E2 brain
boards greatly expand your options for controlling and monitoring
your 1/0 system.

Programming and Configuration

There are several options for controlling, monitoring, and acquiring
data from E1and E2 brain boards.

[ E1 Brain Board

Optomux over serial or Ethernet networks

+ Use your existing serial-based Optomux host application. Here,
one E1 or E2 brain board routes Optomux commands from a
serial connection to other brain boards connected to an Ether-
net network. This approach is illustrated in the system diagram
on page 6.

Migrate your existing serial-based Optomux host application to
Ethernet. The Optomux for Ethernet software toolkit is shipped
with E1and E2 brain boards and can also be downloaded free

of charge from the Opto 22 Web site.

Communication settings for connecting to an Optomux serial
network are made using on-board jumpers.

Ethernet-based communication options

Use an Ethernet-based Opto 22 industrial controller that runs
an ioControl strategy (or control program) and communicates
with all Opto 22 devices on the Ethernet network. This
approach also makes it possible to use the ioProject software
applications ioDisplay for HMI and OptoOPCServer for OPC data
connectivity. See page 7 for an illustration of an I/0 system
controlled and monitored by ioProject software.

Part Numbers

Part Description

E1 16-Channel Digital Optomux Protocol Brain Board
for Serial and Ethernet Networks

E2 16-Channel Analog Optomux Protocol Brain Board
for Serial and Ethernet Networks

Opto 22 + 43044 Business Park Drive * Temecula, CA 92590-3614 * www.opto22.com
SALES 800-321-6786 * 951-695-3000 + FAX 951-695-3095 * sales@opto22.com « SUPPORT 800-835-6786 + 951-695-3080 « FAX 951-695-3017 + support@opto22.com
© 2006 Opto 22. All rights reserved. Dimensions and specifications are subject to change. Brand or product names used herein are trademarks or registered trademarks of their respective companies or organizations.

spJeog ujeig z3 pue |3

133HS viva

2T79090-9%S L wJo4

i



+ Usea custom or third-party Modbus/TCP-based client applica-
tion. This is illustrated on page 8.

+ (reate a custom software application based on OptoMMP,
Opto 22's IEEE 1394-based memory-mapped protocol.

Ethernet network, 1/0 point, and other E1 and E2 configuration
settings are made using Opto 22's ioManager configuration

software. This software is included on the CD shipped with E1s and
W | E25,and is also available as a free download from the Opto 22 Web
e .
—_ site.
©
8 Optomux Compatibility
¢ | ElandE2brain boards are designed as drop-in replacements for
'S Opto 22 B1 and B2 brain boards. E1and 2 boards duplicate digital
5 (B1) and analog (B2) 1/0 functions, respectively, and provide
identical Optomux-based capabilities. See “Optomux Protocol Brain
m Comparison” on page 3 for a detailed comparison of capabilities for
S Optomux brains and brain boards.
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E1 and E2 Brain Boards

Compatible Opto 22 1/0 Racks

/0 »
Module E1 (Digital) E2 (Analog)
- G4PB8H, G4PB16H,
G4 Digital | &/ bp16tiC n/a
Quad Pak |PB16HQ n/a
Standard | PB4H, PB8H, PB16H, | PB4AH, PB8AH,
Integral
/O Racks | B16J/K/L, G4PB16J/KKIL | n/a

r E1 BRAIN BOARD
~

PLUG-IN <
/0 MODULES

OPTIONAL POWER SUPPLY
PBSA/BIC

PLUG-IN

10 MODULES

E1and E2 brain boards plug into Opto 22
digital and analog 1/0 racks.
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E1 and E2 Brain Boards

Optomux Protocol Brain Comparison

The following table compares Opto 22's Optomux-capable brain
boards: B1, E1, B2, and E2. Features shown are for the Optomux

protocol. Features will be different if the brain is used with another

protocol. See the brain’s data sheet for specifications.

Feature

B1

Optomux Digital Features

Read/write to point

Input latching

Counting

Pulse duration measurement

Pulse generation

Time delays (10 ms resolution)

Watchdog timer

Optomux Analog Features

Read/write to point in Engineering units

Input averaging

Minimum/maximum values (peak/valley recording)

Out of range testing (high/low)

Offset and gain calculation

Waveform generation

Watchdog timer

Networks

Serial (RS-422/485)

Ethernet

Module families

G1 analog modules

G1 digital modules

G4 digital modules

Quad Pak digital modules

Integral digital 1/0 racks

Additional Protocols Supported

Modbus/TCP

OptoMMP
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E1 and E2 Brain Boards

DATA SHEET
Form 1546-060622

T

E1 Features and Protocols

E1 and E2 Brain Boards

The following table shows features available on an E1 digital /0

unit depending on the protocol used.

Feature

Optomux

OptoMMP!

Modbus/TCP

Read/write to point

Input latches

Q2

o3

o3

Counters®

Pulse duration measurement

Pulse generation

Time delays (10 ms resolution)

Watchdog timer

Networks

Serial (RS-422/485)

Ethernet

1 This protocol is also used with all ioProject applications.
2 One latch per point is available; it can be configured as on-to-off or off-to-on.
3 Two latches per point are always available; no configuration is needed.

4 Maximum counter frequency is 400 Hz. Counters roll over at 65,535.

E2 Features and Protocols

The following table shows features available on an E21/0 analog

unit depending on the protocol used.

Feature

Optomux

OptoMMP!

Modbus/TCP

Read/write to point in Engineering units

Read/write to point in counts

Input averaging

Minimum/maximum values (peak/valley recording)?

High/low range testing

Offset and gain calculation

Waveform generation

Watchdog timer

Networks

Serial (RS-422/485)

Ethernet (RS-45)

1 This protocol is also used with all ioProject applications.
2 If an ICTD or thermocouple module is used, minimum and maximum values are returned as counts.
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E1 and E2 Brain Boards

System Architecture

Optomux-based Control Using an Ethernet Network

F:_.

Host using Optomux
application over an
Ethernet network

Ethernet network

E2 brain board with G11/0 modules

-
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This diagram shows an Optomux-based
1/0 system connected over an Ethernet
network. In this system, each original B1 or
B2 brain board has been replaced with an
E1 or E2, and all brain boards are
connected to an Ethernet network.

The PCis running an Optomux host
application written using the Optomux
Protocol Driver. Using this driver, legacy
Optomux applications for serial networks
can be converted to use Ethernet
networks. The Optomux Protocol Driver
and documentation are included with E1
and E2 brain boards, and can also be
downloaded free of charge from the
Opto 22 Web site.

For more information on using £1 and E2
brain boards, see the 7 and £2 User’s Guide
(Opto 22 form 1563). Programming
information for the Optomux Protocol
Driver is in the Optomux Protocol Guide
(Opto 22 form 1572).
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E1 and E2 Brain Boards

DATA SHEET
Form 1546-060622

Routing Serial Optomux-based Control over an Ethernet Network

Host using Optomux over
serial (RS-422/485) link

Ethernet network

E1 and E2 Brain Boards

E1 configured for serial-to-Ethernet routing

.
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This diagram shows how an existing
Optomux-based I/0 system for an RS-422/
485 serial network can be migrated to an
Ethernet network. In this system, each
original B1 or B2 brain board has been
replaced with an E1 or E2, and all brain
boards are connected to an Ethernet
network.

One E1 or E2 brain board is connected via
an RS-422/485 serial connection to the
host PC running the Optomux application.
Foreach Optomux command sentfromthe
PC, this brain board determines which I/0
unit the command must be sent to and
then routes the command to that unit over
the Ethernet network. I/0 point data is
routed from the ET and E2 brain boards to
the PCiin a similar manner.

Because an Ethernet network is used, the
existing Optomux application can now
monitor and control ET and £2 1/0 units
located far beyond the reach of the original
RS-422/485 serial network—for example,
in a different building, or even on another
continent.

For more information on using E1and E2
brain boards in an existing Optomux /0
system, see the £7 and £2 Architecture and
Migration Overview (Opto 22 form 1567)
and the £7 and £2 User’s Guide (Opto 22
form 1563).



E1 and E2 Brain Boards

Integrating E1- or E2-based I/0 into an ioProjectTM-based System

SNAP-LCE industrial controller
running ioControl strategy

ioControl

PCused to develop
ioControl strategy

- .
COBE o BCCCCCCCOCCCCCrEn
ioDisplay :|EEEEEEEESEEEEEEE

-

PCrunning ioDisplay
HMI for operator

Ethernet network

OptoOPCServer providing OPC
data to any OPC client

OptoTerminaITM-G7O

*SNAP high-density digital (HDD) modules provide 32 points per module.

This diagram shows E1 and E2 1/0 units
integrated into a contemporary Opto 22
control system with all devices
connected over an Ethernet network.

In this system, a SNAP-LCE industrial
controller running an ioControl control
program, or strategy, communicates
with the E1and E2 1/0 units, as well as
with two SNAP Ethernet I/0 units that
have SNAP Ethernet brains. The
controller is programmed using
joControl software for Microsoft”
Windows”. ioControl software is
included with Opto 22 Ethernet-based
controllers and can also be downloaded
free of charge from the Opto 22 Web
site.

As the controller strategy is executed, an
operator interface runs on a PC to
monitor and control the entire /0
system. This human-machine interface
(HMI) is created using ioDisplay HMI
software.

Running on a separate PC,
OptoOPCServer software provides /0
point data and other information from
the controller, brain boards, and brains to
any OPC 2.0-compliant application.

A compact OptoTerminal-G70 is also
part of this control system. Similar to
ioDisplay, an OptoTerminal provides a
local operator interface to control and
monitor the SNAP-LCE controller, E1and
E2 brain boards, and SNAP Ethernet
brains. OptoTerminals are NEMA 4 rated
and suitable for harsh environments.
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E1 and E2 Brain Boards

Modbus/TCP-based Control Using E1 and E2 I/O Units

Other Modbus/TCP
hardware
(72]
© S
h —
(¢} PC running Modbus/TCP-
(@] based software
(a'a]
c
© This diagram shows an E1- and E2-based
5 1/0 system controlled by Modbus/TCP
A~ software.
LL In this system, each original B1 or B2 brain
© board has been replaced with an E1 or E2,
% o and all brain boards are connected to an
g Ethernet network.
b g ¢ © o ¢
L g ' Modbus/TCP software running on a PC
% SEEEEEE  communicates with the ETs and E2s over
b2 2 the Ethernet network to control and
monitor /0 points.
Also connected to the Ethernet network is
a Modbus/TCP hardware device that is
monitoring I/0 point information
independent of the primary control
system.
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E1 and E2 Brain Boards

Technical Specifications

Power Requirements

5.0-5.2VDC @ 0.5 amps
(excludes digital and analog module power requirements) *

Operating Temperature

0°Cto70°C

Storage Temperature

-40°Cto85°C

Humidity

0-95% humidity, non-condensing

Ethernet Network Interface:
Type
Connector
Rate
Supported Protocols

Maximum Segment Length

IEEE 802.3 network, 10Base-T/100Base-TX

RJ-45

10/100 Mbps, half or full duplex

Optomux over Ethernet, Modbus/TCP, OptoMMP (Opto 22’s IEEE
1394-based memory-mapped protocol)

100 m (328 ft.) with Category 5 or superior UTP

Serial Network Interface:
Type
Connector
Data Rates
Supported Protocols
Network Range

RS-422/485 serial link

E1: Terminal block; E2:

300, 600, 1200, 2400, 4800, 9600, 19200, and 38400 baud

Optomux

Up to 32 Optomux stations configured for multidrop can be used on a serial
network of up to 1524 m (5000 ft.) total length. Up to 256 Optomux stations
and longer line lengths can be used by installing network repeaters.

Up to 256 Optomux stations configured for repeat mode can exist

on a network.

Optomux I/O Functions

Digital I/0O (E1): Read Point, Write Point, Latch Point (On/Off), Count,
Pulse Duration, Time Delay, Pulse Generation, Watchdog Timer
Analog I/0O (E2): Read Point, Write Point, Input Averaging, Min/Max
Recording (peak and valley), High/Low Range Testing, Offset and Gain
Calculation, Waveform Generation, Watchdog Timer

Modbus/TCP, OptoMMP, and
OPC I/O Functions

With these protocols, the following brain-based features are not available:
* No pulsing or time delay (E1)
* No input averaging or waveform generation (E2)

LED Indicators

Status, Link, Activity, Full duplex, Transmit (serial), Receive (serial)

Jumper-selectable Serial Options

Group A:
Group B:

*+15 VDC +0.25 V is required for the analog modules. Current depends on the number and types of modules
installed. A 24 VDC power supply is required for analog modules that need a current loop source.

Opto 22 - 43044 Business Park Drive » Temecula, CA 92590-3614 « www.opto22.com

SALES 800-321-6786 * 951-695-3000 * FAX 951-695-3095 * sales@opto22.com + SUPPORT

© 2006 Opto 22. All rights reserved. Dimensions and specifications are subject to change. Brand or product names used herein are trademarks or registered trademarks of their respective companies or organizations.

spaeog ujeig z3 pue |3

133HS viva

229090-9%S1 w04

o



More About Opto 22

Products

Opto 22 develops and manufactures reliable, flexible, easy-to-use
hardware and software products for industrial automation, remote
monitoring, and data acquisition applications.

SNAP PAC System

Designed to simplify the typically complex process of
understanding, selecting, buying, and applying an automation
system, the SNAP PAC System

consists of four integrated
components:

SNAP PAC controllers
PAC Project™ Software Suite =
SNAP PAC brains E
SNAP1/0™ .
SNAP PAC Controllers
Programmable automation controllers
(PACs) are multifunctional, multidomain,

modular controllers based on open standards and
providing an integrated development environment.

Opto 22 has been manufacturing PACs for many years. The latest
models include the standalone SNAP PAC S-series and the rack-
mounted SNAP PAC R-series. Both handle a wide range of digital,
analog, and serial functions and are equally suited to data
collection, remote monitoring, process control, and discrete and
hybrid manufacturing.

SNAP PACs are based on open Ethernet and Internet Protocol (IP)
standards, so you can build or extend a system without the expense
and limitations of proprietary networks and protocols.

PAC Project Software Suite

Opto 22's PAC Project Software Suite provides full-featured and
cost-effective control programming, HMI (human machine
interface) development and runtime, OPC server, and database
connectivity software to power your SNAP PAC System.

These fully integrated software applications share a single tagname
database, so the data points you configure in PAC Control ™ are
immediately available for use in PAC Displayw, OptoOPCServerTM,
and OptoDataLinkTM. Commands are in plain English; variables and
/0 point names are fully descriptive.

PAC Project Basic offers control and HMI tools and is free for
download on our website, www.opto22.com. PAC Project
Professional, available for separate purchase, adds OptoOPCServer,
OptoDataLink, options for Ethernet link redundancy or segmented

networking, and support for legacy Opto 22 serial mistic" 1/0 units.

SNAP PAC Brains

While SNAP PAC controllers provide central control and data
distribution, SNAP PAC brains provide distributed intelligence for
1/0 processing and communications. Brains offer analog, digital,
and serial functions, including thermocouple linearization; PID loop
control; and optional high-speed digital counting (up to 20 kHz),
quadrature counting, TPO, and pulse generation and measurement.

SNAP 1/O

/0 provides the local connection to sensors and equipment.

Opto 22 SNAP 1/0 offers 1to 32 points of reliable /0 per module,
depending on the type of module and your needs. Analog,

< digital, serial, and special-purpose modules are all mixed on
the same mounting rack and controlled by the same processor
(SNAP PAC brain or rack-mounted controller).

' Quality

Founded in 1974 and with over 85 million devices sold,
Opto 22 has established a worldwide reputation for high-
quality products. All are made in the U.S.A. at our

manufacturing facility in Temecula, California. Because we
do no statistical testing and each part is tested twice before leaving
our factory, we can guarantee most solid-state relays and optically
isolated 1/0 modules for life.

Free Product Support

Opto 22's Product Support Group offers free, comprehensive
technical support for Opto 22 products. Our staff of support
engineers represents decades of training and experience. Product
support is available in English and Spanish, by phone or email,
Monday through Friday, 7 a.m. to 5 p.m. PST.

Free Customer Training

Hands-on training classes for the SNAP PAC System are offered at
our headquarters in Temecula, California. Each student has his or
her own learning station; classes are limited to nine students.
Registration for the free training class is on a first-come, first-served
basis. See our website, www.opto22.com, for more information or
email training@opto22.com.

Purchasing Opto 22 Products

Opto 22 products are sold directly and through a worldwide
network of distributors, partners, and system integrators. For more
information, contact Opto 22 headquarters at 800-321-6786 or
951-695-3000, or visit our website at www.opto22.com.

www.opto22.com

www.opto22.com « Opto 22 + 43044 Business Park Drive « Temecula, CA 92590-3614 « Form 1335-070717
SALES 800-321-6786 + 951-695-3000 * FAX 951-695-3095 * sales@opto22.com « SUPPORT 800-835-6786 * 951-695-3080 * FAX 951-695-3017 * support@opto22.com
© 2007 Opto 22. Allrights reserved. Dimensions and specifications are subject to change. Brand or product names used herein are trademarks or registered trademarks of their respective companies or organizations.

<
)
-
D
>
o
0
=
~*





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




