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1: Welcome

Welcome to the SNAP I04AB Learning Center User’s Guide. Inside you'll find instructions on how set
up your Learning Center as well as hands-on lessons for you to experience configuring and using
implicit messaging via EtherNet/IP™ between an Allen-Bradley® Logix controller and Opto 22's
intelligent remote SNAP PAC1/0™,

This guide assumes that you are already familiar with how to use Allen-Bradley’s RSLogix 5000
software to configure Allen-Bradley devices.

Using this Guide
Chapter 1: Welcome (this chapter)—Provides information about this guide, where to find additional

information, and how to reach Opto 22 Product Support.

Chapter 2: Setting Up the SNAP 104AB Learning Center—Details what's included in the Learning
Center, how to assemble it, and how to install the EtherNet/IP Configurator software.

Chapter 3: Lessons Using Implicit Messaging—Provides hands-on lessons for you to experience
setting up implicit messaging between the Learning Center’s /0 unit and your own Allen-Bradley
controller.
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DOCUMENTS AND ONLINE HELP

Documents and Online Help

For more information on the hardware included in the SNAP I04AB Learning Center and the
EtherNet/IP protocol, see the following Opto 22 documentation.

For this information See this guide Form

Installing and using SNAP PAC brains SNAP PAC Brain User’s Guide 1690

Wiring, specifications, and installation information

for SNAP Analog Input Modules SNAP Analog Input Modules Data Sheet 1065
}l!rirgﬂ"o;piﬁ:ﬁ;gignustbi?sﬂ?j:?g:ﬁon information SNAP Analog Output Modules Data Sheet 1066
}’g’:g‘ﬂ;"gﬁg‘:gg; ;I”: dil:}z;a”am” information | o A p pigital Input Modules Data Sheet 0773
Wiring, specifications, and installation information SNAP Digital Output Modules Data Sheet 1144

for SNAP Digital Output Modules

Setting up EtherNet/IP messaging between an
Allen-Bradley® Logix™ controller and Opto 22’s
SNAP /O, using the EtherNet/IP commands that | EtherNet/IP for SNAP PAC Protocol Guide 1770
can be accessed when using remote Opto 22 I/O
with an Allen-Bradley controller

All documents are available on our website, www.opto22.com. The easiest way to find a document
is to search on its form number.

Additional resources are also available on the Opto 22 Web site such as a demonstration video that
shows how easy it is to configure and program an Allen-Bradley controller to talk to SNAP 1/0. If you
are viewing this document online and have an internet connection, click the image.

with -
Part & Establishing Commus

Additional Resources for EtherNet/IP

For an overview of CIP and EtherNet/IP technology, see
http://www.odva.org/Portals/0/Library/Publications_Numbered/PUB00138R2_CIP_Adv_Tech_Se
ries_FtherNetIPpdf

For information on the network infrastructure for EtherNet/IP see
http://www.odva.org/Portals/0/Library/Publications_Numbered/PUB00035R0_Infrastructure_Gui
de.pdf

For a good starting point for Ethernet/IP research on the ODVA web site, see
http://www.odva.org/default.aspx’tabid=67
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http://www.opto22.com/video/players/osc_player.aspx?bcpid=1416062134&autoStart=true&continuousPlay=true&bctid=9248245001
http://www.opto22.com/video/players/osc_player.aspx?bcpid=1416062134&autoStart=true&continuousPlay=true&bctid=9248245001
http://www.opto22.com/site/documents/drilldown.aspx?aid=3166
http://www.opto22.com/
http://www.odva.org/Portals/0/Library/Publications_Numbered/PUB00138R2_CIP_Adv_Tech_Series_EtherNetIP.pdf
http://www.odva.org/Portals/0/Library/Publications_Numbered/PUB00035R0_Infrastructure_Guide.pdf
http://www.odva.org/default.aspx?tabid=67
http://www.opto22.com/site/documents/drilldown.aspx?aid=3166
http://www.opto22.com/site/documents/drilldown.aspx?aid=1708
http://www.opto22.com/site/documents/drilldown.aspx?aid=1708
http://www.opto22.com/site/documents/drilldown.aspx?aid=1709
http://www.opto22.com/site/documents/drilldown.aspx?aid=1709
http://www.opto22.com/site/documents/drilldown.aspx?aid=1664
http://www.opto22.com/site/documents/drilldown.aspx?aid=1664
http://www.opto22.com/site/documents/drilldown.aspx?aid=1742
http://www.opto22.com/site/documents/drilldown.aspx?aid=1742
http://www.opto22.com/site/documents/drilldown.aspx?aid=3672&title=EtherNet%2FIP+for+SNAP+PAC+Protocol+Guide
http://www.opto22.com/site/documents/drilldown.aspx?aid=3672&title=EtherNet%2FIP+for+SNAP+PAC+Protocol+Guide

CHAPTER 1: WELCOME

Product Support

If you have any questions about using EtherNet/IP to communicate with Opto 22 devices, you can
call, fax, or email Opto 22 Product Support. Product support is free.

Phone: 800-TEK-OPTO (835-6786)
951-695-3080 NOTE: Email messages and
(Hours are Monday through Friday, phone calls to Opto 22
7.a.m.to 5 p.m. Pacific Time) Product Support are
grouped together and
Fax: 951-695-3017 answered in the order
Email: support@opto22.com recelveq
Opto 22 website: WWW.0pto22.com

When calling for technical support, be prepared to provide the following information about your
system to the Product Support engineer:

+  PCconfiguration (type of processor, speed, memory, and operating system)
»  RSLogix 5000 version
*  Allen-Bradley PLC model

+  Specific error messages seen.
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2: Setting Up the SNAP I04AB
Learning Center

This chapter describes what's included in the SNAP I04AB Learning Center, how to assemble it, and
how to install the EtherNet/IP Configurator software.

It includes the following topics:

“What You Will Need” on page 5 (below)
“What's Included” on page 6

“Installing the SNAP-PAC-RCK8 Rack” on page 7
“Installing EtherNet/IP Configurator” on page 17

What You Will Need

A computer with at least the minimum processor required for your version of Microsoft
Windows (1 GHz Pentium°-class or better recommended) and Ethernet capability

VGA or higher resolution monitor
Mouse or other pointing device

Microsoft Windows Vista” Business (32-bit), Windows XP (with Service Pack 2) or Windows
2000” (with Service Pack 4) workstation operating system. Microsoft Windows server and
64-bit versions of Windows workstation operating systems are not supported.

At least 1 GB RAM for Windows Vista, or at least 512 MB for Windows XP or Windows 2000
RSLogix 5000, version V13 or later installed on your computer
Three CAT-5 Ethernet cables

Allen-Bradley controller that supports EtherNet/IP with an Ethernet port or an Ethernet adapter
module connected to the network. The Allen-Bradley controller must support implicit
messaging, also called //0 messaging. See "A: Supported Allen-Bradley Platforms” on page 85.

IGMP enabled, managed industrial Ethernet switch. EtherNet/IP implicit messages are
multicast, and a managed switch configured for IGMP Snooping filters these messages
appropriately.
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WHAT'S INCLUDED

NOTE: Ifyou use the Learning Center only as a learning tool (that is, not in an actual installation or as
part of any other network), any switch (managed or unmanaged) will suffice.

What's Included

The SNAP 104AB Learning Center includes the following items:

Component Description Graphic
SNAP-PAC-EB1 1/0 and communications processor for your Allen-Bradley Logix systems \J/‘
SNAP-PAC-RCK8 Rack Mounts up to eight SNAP digital, analog, and serial modules

Includes the following five modules:

e SNAP-IDC5D: Digital DC Input 2.5-28 VDC, 5 VDC Logic 5

* SNAP-ODC5SRC: Digital DC Output 5-60 VDC Source, 5 VDC Logic "8
SNAP /0 Modules (5) «  SNAP-AOV27: Analog Output Dual -10 to +10 VDC \ Z

¢  SNAP-AICTD: Analog Input Dual ICTD Temperature )

e SNAP-AIV: Analog Input Dual +10 or +5 VDC

The load panel consists of:

* Two toggle switches

e Two momentary switches
. * One buzzer i
Learning Center Load Panel «  Three LEDs i &
* One meter

¢ One potentiometer

¢ Temperature sensor connection

The ICTD temperature probe on your Learning Center is actually a PID (Pro- )
portional Integral Derivative) Simulator, which has—in addition to the ICTD—a ( «
resistor that heats up the probe to simulate a real world process.

Temperature probe

Input voltage range for the Learning Center is 120-300 VAC. A power cable is
included based on your location (U.S., international, or UK). If you find that the
cable you have is incorrect, please call Opto 22 at 800-321-6786 (toll-free in the
U.S.) or 951-695-3000 to request the correct one. For more Product Support
contact information, see “Product Support” on page 3.

Power cable

SNAP rack extrusion

For mounting the SNAP rack

DIN-rail clips (2)

For mounting the rack assembly to the DIN-rail

SNAP module tool

For removing a SNAP module

n SNAP 104AB Learning Center User’s Guide




CHAPTER 2: SETTING UP THE SNAP I04AB LEARNING CENTER

Phillips and flat blade . )
screwdrivers For assembling the SNAP I04AB Learning Center {;:
Software installation CD Contains EtherNet/IP Configurator software

Installing the SNAP-PAC-RCK8 Rack

Install the DIN-Rail Clips

1. Align the DIN-rail clips, extrusion, and the mounting screws as shown in the following diagram,
and then install the screws.

Ridge on outside
of extrusion

DIN-rail clip

/

SNAP 104AB Learning Center User's Guide



INSTALLING THE SNAP-PAC-RCK8 RACK

Install the SNAP Rack Extrusion and the DIN-rail Clip Assembly

1. Align the extrusion so that the taller lip is closest to the Learning Center load panel and the
lower edge is towards the back, as shown in the next illustration.

2. Hang the fixed end of each DIN-rail clip over the top edge of the DIN rail.

w

Position the extrusion and clip assembly flat against the DIN rail.

4. Apply pressure to the bottom of the extrusion and clip assembly to snap it into position on the
Learning Center’s DIN rail.

2 Slide extrusion forward
while pushing down on

the front. \ %
\ \ / P

1 Hook the backs of the
DIN-rail clips (the
spring-loaded hook)
onto the DIN rail.

Install the SNAP Rack in the Rack Extrusion

1. Orient the circuit board so that the module connectors are at the bottom and the circuit board
release notches on the circuit board are at the top.

2. Align the bottom edge of the circuit board with the top groove in the extrusion above the
DIN-rail clip release holes as shown in the illustration below.
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CHAPTER 2: SETTING UP THE SNAP I04AB LEARNING CENTER

3. Press the top of the circuit board against the extrusion and snap the board into the groove on
the top side of the extrusion. (It's okay to push hard.)

‘ . Module connectors
2 Push this end down to insert

the rack into the extrusion.

1 Insert the front of the
rack into a groove on

NOTE: The load panel is
the extrusion.

not shown.

A correctly inserted rack appears as shown here:

Y NOTE: The load panel is
pe 7 not shown.

Connecting the Power Supply

1. Locate the wire harness behind the load panel of the Learning Center.
2. locate the red, black, and green wires that have bare leads at one end.

3. Connectthe red wire to the +5V connection on the SNAP-PAC-RCK8 rack, and tighten its power
connector screw. See the diagram below.

4, (onnect the black wire to the -5V connection and tighten its screw.
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INSTALLING THE SNAP-PAC-RCK8 RACK

5. Connect the green wire to the ground connector and tighten its screw.

e ’
\

198 WA AN

AL \ ::__T_ (l

g N\
=

Green wire

Installing the SNAP PAC Brain

1. Remove the SNAP PAC brain from its packaging.
2. Align the brain’s connector with the mating connector on the SNAP rack as shown in the
following illustration.

3. Seat the brain onto the connector.
4. Tighten the hold-down screw to secure the brain in position.
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CHAPTER 2: SETTING UP THE SNAP I04AB LEARNING CENTER

CAUTION: Do not overtighten the hold-down screw. Doing so may damage the connector, the brain, or
other components on the SNAP rack.

-

(&

Installing the SNAP I/0 Modules
1. Remove the five SNAP 1/0 modules from their packaging.
2. Remove the screw terminal connectors from the tops of the modules and set them aside.

You will not use the terminal connectors that came with the modules, as the Learning Center
has already been wired for you.

3. Install the modules on the SNAP rack in the order shown in the table below.

SNAP-IDC5D 0
SNAP-ODC5SRC 1
SNAP-AOV-27 2
SNAP-AICTD 3
SNAP-AIV 4

Module positions are labeled on the SNAP rack. Also, the module positions are in numerical
order from left to right as you face the load panel.

To install each SNAP I/0 module on the SNAP rack, follow these steps:
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INSTALLING THE SNAP-PAC-RCK8 RACK

a. Position the module over the connector, aligning the small slot at the base of the module
with the retention bar on the rack.

b. With the module correctly aligned over the connector, push straight down on the module
to snap it into position.

When positioning modules next to each other, be sure to align the male and female
module keys (shown in the detailed view in the illustration below) before snapping a
module into position.

.

~—y B 7
i f .
—— B I
== - v .
- =
—
N

Module keys correctly
aligned

Retention bar
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CHAPTER 2: SETTING UP THE SNAP I04AB LEARNING CENTER

Your Learning Center should now resemble the illustration below. If a module is positioned
incorrectly, remove it (see “Removing a SNAP I/0 Module” on page 13), and then reinstall it.

. SNAP-IDCSD
/ SNAP-ODC5SRC

SNAP-AQV-27
/ SNAP-AICTD

/
. — SNAP-AIV

/y’f;

SNAP-PAC-EB1

=) Se%le

o]

™~

Removing a SNAP I/0 Module

If you insert a module in the wrong location, you can remove it as follows:

1. Use the SNAP module tool shown in the next illustration to retract and hold the release latch at
the base of the module.

Note that the release latch is located on the end of the module facing the back of the Learning
Center.
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INSTALLING THE SNAP-PAC-RCK8 RACK

2. While holding open the release latch with the SNAP module tool, pull straight up on the
module to remove it.

The SNAP module tool provides leverage to push out the
spring-loaded module release latch, which releases the module
from the retention bar.

Connecting the SNAP Modules to the Wiring Harness
Snap the screw terminal connectors on the Learning Center’s wiring harness into the SNAP modules
as follows:

1. Plug the first connector to branch off from the wiring harness (after the power wires) into the
first module, the SNAP-IDC5D.
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CHAPTER 2: SETTING UP THE SNAP I04AB LEARNING CENTER

2. Plug subsequent connectors that branch off the wiring harness into the remaining modules.
Note that the connectors are on different lengths of wire to help indicate which connector goes
with each module. (The shortest wire corresponds to slot 0.)

3. Carefully double-check your connections by comparing them with the following list of SNAP
modules and the corresponding wire.

SNAP-IDC5D red, brown/white, red/white, orange/white, yellow/white

SNAP-ODC5SRC red, red, green/white, blue/white, purple/white, gray/white

SNAP-AQV-27 orange, yellow, green, blue
SNAP-AICTD gray, purple
SNAP-AIV white, black

Connecting the Temperature Sensor

The temperature sensor is the cable approximately 3 feet (1 meter) in length with a black plastic tip

atone end.

1. Plug the temperature sensor into the jack on the front left-hand side of the Learning Center
load panel.

NOTE: The four small prongs in the plug must align with the holes in the jack.

2. Tighten the threaded collar.
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CONNECTING THE REMOTE SNAP 1/0

Connecting the Power Cable

To connect the power cable to the SNAP I04AB Learning Center, plug the cable into the power cord
connector located on the right side of the Learning Center base.

NOTE: Don't turn on the Learning Center until instructed to do so in the next chapter.

Connecting the Remote SNAP I/O

Connect the assembled Learning Center, an Allen-Bradley Logix PLC, and a personal computer, to an
Ethernet network (see note) as illustrated below.

Plug one end of a CAT-5 Ethernet cable into the managed switch and the other end into the
Ethernet 1 network connector on the EB1 brain.

Ethernet 1 R .

i T 2%
network ——
connector | i

NOTE: The Ethernet 2 network connector will not work in this application.

The IP addresses of the SNAP-IO4ABLC, Allen-Bradley Logix PLC, and computer should be on the
same subnet. You will set up the IP address on the SNAP-IO4ABLC in “Lesson 1: Establishing

Communications” on page 20.
: Allen-Bradley
Logix Controller

i H
[
” ' IGMP enabled,
I04AB Learning managed industrial
Center Ethernet switch PC
Ethernet
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CHAPTER 2: SETTING UP THE SNAP I04AB LEARNING CENTER

This setup requires some networking expertise. We recommend that first you consult with your
network administrator.

Installing EtherNet/IP Configurator

On the PC, insert the CD that came with the Learning Center in your CD-ROM drive. The installation
wizard should start automatically. If it doesn't, use Windows Explorer to navigate to your CD-ROM
drive and then double-click setup.exe. Follow directions to install the software.

If you have trouble installing the software, contact Opto 22 Product Support. See “Product Support”
on page 3.

Resetting the Brain

If the Learning Center has been used previously, you may want to reset the brain.
1. Carefully insert a straightened paperclip or stiff wire into the small hole labeled RESET.
2. Pressand hold down the RESET button as described below.

To perform this kind of reset... ...do this Result

Simple restart Press and hold the RESET button | ®  The brain restarts.
for less than 1 sec. until the STAT |«  Any files in RAM are erased. If files
LED turns off, and then immedi- have been stored to flash memory,
ately release the button. they will not be erased.
OR

Turn off power to the brain and
then turn it on again.

OR

Use PAC Manager to send the
brain the “Restart from Powerup”

command.

Restore factory default Press and hold the RESET button | ®  The brain restarts.

settings for 1 or 2 seconds until the STAT | Files in RAM and flash memory
LED turns solid green, and then are erased.
immediately release the button. e |P address is reset to 0.0.0.0 and
Don’t hold it down too long. subnet mask to 255.255.255.0.

CAUTION: Do not hold down the RESET button too long. If you hold it down longer than five seconds, the
brain will enter hardware test mode, which is indicated by the STAT LED blinking orange, rapidly and
continuously. Hardware test mode erases all files in RAM and flash memory and resets the IP address. If
your brain restarts in hardware test mode, cycle power; the result will be the same as restoring factory
default settings (see table above).

If you hold down the RESET button less than five seconds but longer than the time needed to restore the
default settings, the brain will restart in failsafe bootloader mode, which is indicated by the STAT LED
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RESETTING THE BRAIN

blinking green 7 times quickly. This is a diagnostic mode that you don't need to access unless you are
troubleshooting a problem with Opto 22 Product Support. If your brain restarts in failsafe bootloader
mode, cycle power; the result will be same as the simple restart described above.
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3: Lessons Using Implicit
Messaging

Introduction

The hands-on lessons in this chapter allow you to experience setting up implicit messaging
between the Learning Center’s I/0 unit and your own Allen-Bradley controller.

Also known as I/0 messages, implicit messages don't contain requests or responses. They simply
contain real-time /0 data. Both the Allen-Bradley PLC and the Learning Center must be configured
to agree on the content and format of the I/0 data prior to establishing an implicit connection. (For
more in implicit messaging, see form 1770, the EtherNet/IP for SNAP PAC Protocol Guide.)

In the following lessons you will use EtherNet/IP Configurator to specify the I/O data format on the
EB1 brain by configuring assembly object data attributes. Using Allen-Bradley’s RSLogix 5000
software, you will configure the Allen-Bradley controller to create a connection to the appropriate
assembly instance on the SNAP PAC device and experience some of the advantages of distributed
intelligence.

Contents

«  "Lesson 1: Establishing Communications” on page 20—using EtherNet/IP Configurator to set
up communications between the intelligent remote /0 and RSLogix 5000 and download a
configuration

+  "Lesson 2: Using Intelligent Discrete I/0 Functions” on page 43—using the intelligence of the
remote SNAP 1/0 for counting, pulsing for a direct output, and for setting up a communication
watchdog

»  "lesson 3: Using Intelligent Analog I/O Functions” on page 59—using the SNAP-AQV-27
output module and the SNAP-AIV input module to read scaled analog inputs and write a clamp
value to an analog output

»  “Lesson 4: Using Distributed PID Loop Control” on page 74—configuring and running a
distributed PID loop in the Opto 22 intelligent remote 1/0

*  "What's Next?" on page 84—where to find information to set up your own system
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LESSON 1: ESTABLISHING COMMUNICATIONS

What You Will Need

*  SNAPIO4AB Learning Center, fully assembled. See “2: Setting Up the SNAP I04AB Learning
Center” on page 5.

+  EtherNet/IP Configurator installed on your computer (see page 17)
+  RSLogix 5000, version V13 or later installed on your computer

* A network consisting of the Learning Center, your computer, and an Allen-Bradley controller
that supports EtherNet/IP with an Ethernet port or an Ethernet adapter module. The
Allen-Bradley controller must support implicit messaging, also called [/0 messaging. See “A:
Supported Allen-Bradley Platforms” on page 85. See also the network diagram on page 16.

e R83aornewer firmware

Lesson 1: Establishing Communications

In this lesson you will use EtherNet/IP Configurator to configure the intelligent remote 1/0 (page 20)
and RSLogix 5000 to set up communications with the PLC and run the program (page 33).

At the end of this lesson you will be able to toggle the Limit Switch on the Learning Center and see
the corresponding bit in RSLogix 5000 change state. This demonstrates data being exchanged
between the SNAP I04AB Learning Center and the Allen-Bradley controller.

Configuring the Intelligent Remote I/O Unit

Configuring the intelligent remote I/0 unit includes the following activities:
"Adding the SNAP-PAC-EB1” (below)

"Adding the Modules” on page 23

“Configuring the Points” on page 25

“Creating Assembly Instances” on page 27

“Saving and Downloading the Configuration” on page 32

Adding the SNAP-PAC-EB1

To add the SNAP-PAC-EBT to the configuration (and also the network), you will allow EtherNet/IP
Configurator to discover the device. Then you will give the discovered device a name, a valid IP
address, and a subnet mask.

1. Open EtherNet/IP Configurator by selecting
Start—All Programs—Opto 22— EtherNet-IP—EtherNet-IP Configurator

2. With the SNAP-PAC-EBT connected to the network, turn on the Learning Center. The power
switch is next to the power cord connection.
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When installed and first turned on, the SNAP-PAC-EB1 sends out a BootP broadcast, requesting
an IP-address. EtherNet/IP Configurator discovers each Opto 22 device on your network that is
broadcasting a BootP request and lists the devices in the device tree.

#8 |Untitled* - EtherNet/IP. Configurs
File Edit Tools Yiew Help

O ?

-I- Add new device...
+- Unnamed_Device
Discovered Devices

MAC addresses of 00-A0-30-00-C1-45

discovered devices e
00-A0-3D-01-51-DF

The discovered device is identified by a unique hardware Media Access Control (MAC) address,
which is displayed in the device list.

The MAC address is also written on a label attached to the side of the EB1’s housing. (An
Opto 22 device’s MAC address begins with 00.a0.3d.) If no units are listed under Discovered
Devices, turn off your Learning Center and then turn it on again.

NOTE: Ifthe EBT is not new, you can reset the device using the reset button to start the BootP request.
For more information on resetting the SNAP-PAC-EB1, see “Resetting the Brain” on page 17.

When the MAC address of the discovered device appears under Discovered Devices,
double-click the MAC address.

8 |Untitled® - EtherNet/IP Configu
File Edit Tools WYiew Help

D=E ?

-I- idd new device...
+- Unnamed_Device
Discovered Devices

00-A0-30-01 ':"':,1.‘1“3
00-40-30-01-51 BF
00-40-30-01-51-E4

CAUTION: EtherNet/IP Configurator lists ALL Opto 22 devices sending BootP or DHCP broadcasts.
Assign IP addresses only to the ones you know are yours!

The Assign IP Address dialog box appears.
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Assign IP Address to 00-A0-3D-00-C... gl

IP Address: | E .0 .0 .0

SubretMask: | 0 . 0 . 0 .0

Gateway.-’-‘«ddress:| oo o .0

DNSAddesss | 0 . 0 . 0 .0
ak. | Canicel |

4. Enter the IP Address and the Subnet Mask for the EB1. Leave the Gateway Address and the DNS
address all zeros (0.0.0.0).

NOTE: Make sure the EB1 is on the same subnet as the computer and the PLC.

WARNING! Each device on your network, including computers, routers, controllers, brains, and so
on, must have a unique IP address. Failure to assign unique IP addresses may cause catastrophic
network or hardware failures. If you don’t know which IP addresses are safe to use, check with your
system administrator,

5. When the IP Address and Subnet Mask fields are correct, click OK.

The Name This Device dialog box appears with the Device Type, IP Address and Port filled in
automatically.

Name This Device [Z|

Device Mame: |

Description: |

Device Type: | J

IP &ddress: |

Part:

Temperature: @« Fakrenheit ¢ Celsiuz

W atchdog: * No O ‘es

(1]4 | Carcel |

6. Fillin the rest of the dialog box as follows:
— Device Name: SNAP_IRIO
— Temperature: Fahrenheit

— Watchdog: No
7. C(lick OK.
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The EB1 appears in the device tree.

EIF System IV* - EtherNet/IP Config

Flle Edit Tools Wiew Help

D= E ?
- Add new device...

+- Unnamed_Device
ERSHAP

New device —

Discovered Devices

Adding the Modules

In this activity you will use EtherNet/IP Configurator to add and configure three of the five SNAP 1/0
modules you already installed in the Learning Center. You must do this in order to configure the
modules’ points in the next activity.

Position Type Module

00 Digital Input SNAP-IDC5D

01 Digital Output SNAP-ODC5SRC
03 Analog Input SNAP-AICTD

1. Inthe Configure /0 Modules & Points tab, double-click module 00.

# Untitled* - EtherNet/IP Configurator |’._||’E|P5__<|
File Edit Tools Wiew Help
Oz - ?
= Add new device... - -
+- Unnamed_Device Canfigure 1/0 Madules & Paints l Configure PID Loops] Configure Assemblies ]LIL
=~ SMNAP_IRIO
199,168.0.1 Modules and Paints Type «
SMAP-PAC-EEL Add...
Discovered Devices
Expand All
Ready MM
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LESSON 1: ESTABLISHING COMMUNICATIONS

2. Inthe Add Module dialog box, under Type, select Digital Input, and under Module, select
SNAP-IDC5D.
#5 Add Module 3

Type:

Digital Input —-
Digital Output
Analag Input
Analag Output
Madule:
SMHAP-IDCE: 10 - 32VDCALC ~
SMAPIDCS-FAST: 25 -16WDC
SHAP-IDCH-FAST-A: 18 - 32WDC

SNAP-IDC5D ——— EIERE IC
SHAP-IDCEMA: 10 - 32VDOMAL Mansduto Switch
SHaP-IDCA-5W: Dy Contact Switch
SHAP-IDCAH: 4 -24DC
SHAP-IDCAG: 35 - 7AVACADC
SMHAP-IDCS-HT: 15-32WDC
SHAP-IDCA-5W-HC: Dy Contact Switch
SHAP-IDCSFM: 10 - 32WDC
SHAP-IDCSDFM: 2.5 - 28DC
SHAP-IDC-32: 10 - 32WDC

3. (lick OK.
# Untitled* - EtherNet/IP Configurator
File Edit Tools Wiew Help
(= =] ?
- Add new device... - -
+- SHAP_IRIO Configure |0 Madules & Points | Configure PID Loops ] Configure Assemblies] Werify ]
192.1658.0.26
SHAP-PAC-EEL Modules and Points | Type | Feature
Discovered Devices + |j [00] SMAP-IDCED: 25-28VDC  Cigital Input Add..
Expand Al
Collapze All
1 »
Ready MM
4. Inthe same manner, add a SNAP-ODC5SRC digital output module at position 01.

Digital Output

#2 Add Module

Type:

X

Digital Input

Analog Input
Analog Outpuk

tadule:

SHAP-ODCESME: 5 - B0

Sink

SNAP-ODC55RC
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5. Finally, add a SNAP-AICTD analog input module in position 03 (not 02).

# Add Module X

Tope:

Drigital Input
Digital Cutput

Analog Output

Module:

SMAP-AIARMS
SHAP-AARMS-

1>

SMNAP-AICTD-4
SMNAPAICTD-8
SMNAP-AILT
SHAPAILC-2

When finished, the module configuration will look like this:

Configure /0 Modules & Points l Configure PID Loops] Configure .-’-\ssemblies] Werify I

Modules and Paints | Type | Fe ~

+ [3 [00] SMAP-IDCED: 25-28VDC  Digital Input

+ . [01] SMAP-ODCESRC: 5- 60Y...  Digital Dutput .
Delete

+ . [03] SHAP-AICTD Analog lnput Modify

Notice that the module icons are color-coded by type: white for digital input, red for digital
output, blue for analog input.

In the next activity you will add points to the modules.

Configuring the Points

In order to tell the PLC which points to connect to, you will configure the points on the EB1 brain as
shown in the following table:

Position | Module Point | Name
00 SNAP-IDC5D 2 Limit Switch
01 SNAP-ODC5SRC 1 Solenoid
03 SNAP-AICTD 0 Process Temperature
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1. On the Configure I/0 Modules & Points tab in EtherNet/IP Configurator, expand module 00.

Carfigure 1/0 Modules & Paints ] Configure PID Loops | Configure dssemblies | Wiy |

Modules and Pointz | Type | -
Expand module 00 ——-%[j [00] SMAPADCHD: 25 - 28YDC  Digital Input Add...

+ gl (0] SMAP-ODCSSAC: 5-60%...  Digital Dutput
ol o R Expand Al

+ - [03] SMAP-AICTD Analog Input = Collapse Al

< I [

L

2. Double-click point 2 to open the Add Digital Point dialog box.
3. Name the point Limit_Switch, and then click OK.

Add Digital Point X
Mame: |Limit_5witch
Description: |
Type:
Module: | J
Features: | Hone j
“Watchdog: ¢ No

(1]4 | Cancel |

4. FExpand module 01, and then double-click point 1.
Name the point Solenoid, and then click OK.

6. Finally, expand module 3, double-click point 0, and add a new point called
Process_Temperature.

v
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When you have finished adding the points for this lesson, the configured modules and points should
look like this:

Canfigure |/0 Modules & Paints l Configure PID Loops ] Canfigure Assemblies] Wity ]

Modules and Points | Type | Feature / Scaling =
] |j [00] SHAPADCED: 25-28WDC  Digital Input Add...
Limit_Switch — 1 2 Limit_Switch None
-] - [M]5HAP-ODCRSRC: 5 - B0V, Digital Dutput
Expand Al
Solenoid —————1 1 golenaid None  Collapse 4l

= . [03] SNAP-AICTD Analag Input
Process_Temperature IM,_ 0 Process Temperature -40.000 - 302,000
4| v

Creating Assembly Instances

In this section you will create the input assembly instance (page 27) and output assembly instance
(page 30).

Creating the Input Assembly Instance

The input assembly instance allows the Allen-Bradley controller to read data from the intelligent
remote I/0 unit. You will create input instance 100 that has the following members:

# DINT | Bit Size Class Instance Attribute
0 0 0 1 Discrete Input Point | Limit_Switch Mod:00 Pt:02 Value

1 0 1 31 Pad

2 1 0 32 | Analog Input Point | Process_Temperature Mod:03 Pt:00 | rValue

1. In EtherNet/IP Configurator, click the Configure Assemblies tab, and then click assembly
instance 100.

Configure Assemblies tab

[
Configure 140 Modules & Points | Configure PID Loops  Configure Assemblies ]Verify ]

Aszzembly Instance: 100
]‘%101 102103 [ 104 [105 [ 106 [ 107 [ 108 [ 109 [ 10 [ 11 [ 112 [ 113
[e

sCription:

Aszembly Members:

# | DINT | Bit | Size | Class Instance o
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i p WN

6.

7.

Click Add to open the Add Assembly Member dialog box.

Under Class, select Discrete Input Point.

Select Point Name, and then click the down arrow and select Limit Switch.
Under Attribute, select Value.

Add Assembly Member rg

Description:

Class: Instance |nformation: Attribute:
Dizcrete [nput Point

Discrete Output Paint * Paint Mame FeatureSelect

Analog Input Point FeatureEnable

gnal-t:ghﬂuépgt”ﬁ'?int | Limit_Switch (Mod.00 PLOZ ~ | EnleatuFrthc"lu% |
cratchpa earF eature' alue

Scratchpad REAL —— I

Scratchpad STRING - QffLatch

Pulze And TPO Generator ~ BEE :I

Famp Controller o ,—_|

PID Loop Controller Faint:

Communication 'Watchdog

Pad

Ok, | Cancel

Click OK.

Configure |40 Modules & Points | Configure PID Loops  Configure Assemblies l\-"erify ]

Azzembly Instance; 100

[ ST XN 10z [ 103 [ 104 [ 105 [ 106 [ 107 [ 108 [ 108 [ 110 [ 111 [ 112 [ 113 [ 114 [ 115
Dezcription:

Asgsembly Members:

# | DINT | Bit | Size | Class Instance Attribute
i] i] i} ll Dizcrete Input Paint Limit_Switch Mod:00 PEO2  Walue

The assembly instance needs to have 32-bit words defined. Each of these 32-bit words is called
a DINT (Double precision Integer Type).

So far you have defined only one of the 32 bits. So now you will pad the word with an
additional 31 bits.

Click the Add button to open the Add Assembly Member dialog box.
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8.

Add Assembly Member

Description:

Select Pad, set the Size in Bits field to a size of 31, and then click OK.

X

Clazs: Instance |nformation:

Size In Bits: |31

Dizcrete Input Point
Dizcrete Output Point
Analog Input Point
Analog Output Point
Scratchpad DINT
Scratchpad REAL
Scratchpad STRING
Pulze And TPO Generatar
Framp Controller

PID Laop Contraller

Carmmunication Watchdoi

o]

Cancel |

Attribube:

Now the total number of bits is 32.

9. Add another assembly member with the following characteristics:

— Class: Analog Input Point
— Point Name: Process Temperature
— Attribute: rValue

NOTE: An rValue is a floating point number that is used to display scaled engineering units. A
Value on the other hand is an integer used for displaying raw counts.

Add Assembly Member

3

Framp Controller

PID Laop Contraller
Communication '\Watchdag
Pad

o]

Cancel

Description:
|
Clags: Instance Information: Abtribute:
Dizcrete Input Point Walue
Dizcrete Output Point * Poirt Name Minimurnrt alue
W amimurnr's alue
Analog Output Point
Scratchpad DINT Lows catedE ngineeringl nits
Scratchpad REAL HighScaledE ngineeringUnits
Scratchpad STRING Offzet
Pulze And TPO Generatar Gain

AveragingFilteraeight
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10. Click OK.

The Fill Module dialog box allows you to configure the other points the other points on the
module the same way. But in this case you don't want to do that.

Fill Module 3

Wwhould vou like to fill the rest of the module with the zame type of point?

" Yes ™ No

How many points does this module have? |2 -

11. Select No, and then click OK.
An rValue is 32 bits, so there is no need for a pad.

This completes assembly instance 100. You have created an input assembly instance that has
two 32-bit DINTs as follows:

Configure |/0 Modules & Paints ] Configure PID Loops  Configure Assemblies ]Verify ]

Aszzembly Instance: 100
101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 109 | 110 | 111 [ 112 | 113 | 114 | 115
Description:

Aszembly Members:

# | DINT | Bit [ Size [ Class Instance Altribute
i i i} 1 Dizcrete Input Point Limit_Switch Mod:00 PL02  Walue

1 0 1 3 Pad

2 1 i] 32 Analog Input Point Process Temperature Mo,  ifalue

Next you will create another assembly instance to send data to a discrete output module.

Creating the Output Assembly Instance

The output assembly allows the Allen-Bradley controller to write data to the intelligent remote
/0 unit. You will create output instance 101 that has the following members:

# DINT Bit Size Class Instance Attribute
0 0 0 1 Discrete Output Point | Solenoid Mod:01 Pt:01 Value
1 0 1 31 Pad

1. Select assembly instance 101.
2. Add an assembly member with the following characteristics:

— Class: Discrete Input Point
— Point Name: Solenoid
— Attribute: Value
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Add Assembly Member

Description;

&

Analog Output Point
Scratchpad DINT
Scratchpad REAL
Scratchpad STRING
Pulze And TPO Generator
Famp Contraller

PID Loop Controller
Communication W atchdog
Pad

=]

Cancel |

Instance Information: Attribute:

Comm'atchdogE nable
Commatchdogh alue

(* Paint Marme

3. (lick OK, and then add a 31-bit pad, just as you did in step 7 on page 28.

In addition to input assembly 100, you have now completed output assembly 101.

Input Assembly 100:

Aszzembly Instance: 100

Configure |/0 Modules & Paints ] Configure PID Loops  Configure Assemblies ]Verify ]

Output Assembly 101:

Qielel| 1071 | 102 | 103 | 104 | 105 | 106 | 107 | 108 {109 ) 110 | 111 | 112 | 113 [ 114 | 115
Description:
Aszembly Members:

# | DINT | Bit | Size | Class Instance Attribute

i i i} 1 Dizcrete Input Point Limit_Switch Mod:00 PL02  Walue

1 a 1 El Pad

2 1 i] 32 Analog Input Point Process Temperature Mo,  ifalue

Asgzembly Instance: 101

Configure |/0 Modules & Points ] Configure PID Loops  Configure Assemblies ]Verif}l ]

D ezcription:

102 | 103 | 104 | 105 | 106 | 107 | 108 | 103 | 110 | 111

112 113 | 114 [ 115

Azzembly Members:

# | DINT [ Bit | Size [ Class

Instance Attribute

0 0 o1
1 0 1 il

Dizcrete Output Point
Pad

Solenoid Mod:01 PLO1 Walug
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4, To check the configuration, click the Verify tab.

Verify tab

Configure 1/0 Modules & Paoints | Configure PID Loops | Configure dssembliss  Werify l

Device: Opto_z22 IRIO

Type: SMAP-PAC-EE1 Download...

IPF Address: 192.168.0.Z2Z6

ASSEMELY VERIFICALTION

hzzenbly Instance 100 Size: 2 DINTs (125 Max)
bzsenbly Instance 101 Size: 1 DINTs (125 Max)

Total Lssewnbly Mewmbers: 5 (4096 Max)

411 Assewbly Instances are configured properly! OE to
download this Assembly.

The information on this tab indicates any errors and whether or not the assembly is configured
properly for download. It is helpful to check for errors in this report before you download the
configuration to the device. For a complete report, select Tools—Assembly Configuration
Report.

Now that you have configured the modules, points, and assembly instances for the intelligent
remote I/0 unit, it is time to save and download the configuration to the Opto 22 brain.

Saving and Downloading the Configuration

Up until now, the configuration only exists on your PC. The configuration includes all of the module,
point, and assembly instructions you have entered in EtherNet/IP Configurator up to this point. By
saving the configuration, you will create a file on your PC that contains all of the configuration
information. This will allow you to open the configuration at a later time and modify it as necessary
either for use either with this brain or with another one. By downloading the configuration to the
brain, you can then configure the PLC to access the points you configured on the brain.

1. Tosave the configuration, choose File—Save, browse to an appropriate directory, name the file
SNAP_IRIO, and then click Save.

2. C(lick the Verify tab and then click the Download button. (Or you can choose Tools—Download
Configuration to Opto 22 Device.)
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3. Inthe Download Configuration dialog box, select the brain’s IP address, and then click
Download.

# Download Configuration to Opto 22 Device

I ame | Description | Part Download |
SHaP_IRIO 20
Clear Settings
Cloze
Timeaout [msec):
< | [ 10000

4. When the configuration has been downloaded successfully, click Close.

This completes the setup of the Opto 22 remote I/0 for lesson 1.

Configuring RSLogix 5000 and Running the Program

Now you are ready to use RSLogix 5000 to set up communications, view the controller tags, and
then enter some ladder logic to demonstrate turning on the Solenoid from the Limit Switch.

This section includes the following activities:
“Setting Up Communications in RSLogix 5000 on page 33
“Viewing the Controller Tags” on page 37

"Using Ladder Logic to Turn on an Output from an Input and Show Temperature in Engineering
Units” on page 39

“Downloading and Running the Program” on page 42

Setting Up Communications in RSLogix 5000

In this activity you will use RSLogix 5000 software to configure an Ethernet-enabled Allen-Bradley
controller to be able to communicate with the intelligent remote 1/0 via a Ethernet module using
the assembly instances you created using the EtherNet/IP Configurator.

1. Open RSLogix 5000.
2. Select File—New.
3. Enteror select the following information:

— Type: Your controller’s type
— Revision: RSLogix 5000 revision number
— Name: 104AB
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New Controller f'5__<|
Vendor: Allen-Bradley
Type — Tupe: |'I?89-L32E CompactLogix5332E Controller j k. |
Revision—— Rewision: 17 - LCancel
o Help
Name —- Mare: ||D4F'-\'-E

Description;
Create In: |C: 4R SLogix GO00NProjects Browse.

4, Browse to the folder you want to use, and then click OK.
5. Make sure the Path is set correctly for your controller.

Path —— Fath: |AB_ETHIP-‘I\192.‘IE;8.D.‘I51\Backplane\0* :ﬁ
1 W i RN S R ROR KA 2

I A A A AT A

6. Inthe project tree display, expand I/0 Configuration, Backplane, and 1769-L32F Ethernet Port
LocalENB.

=+ I—&B 3TNy
[ add-on-Defined
+ g Predefined
[ Module-Defined
[T Trends
=5 [0 Configuration
- m Backplane, CompactLogix System
ﬁl 1709-L32E IO44E
-4 1769-L32E Ethernet Port LocalEn
=z Ethernet
0 CompactBus Local

Expand

7. Right-click on Ethernet and select New Module.
This module will be used to add the Opto 22 intelligent remote I/0 unit.
8. Inthe Select Module dialog box, expand Communications in the tree display.

SNAP 104AB Learning Center User’s Guide



CHAPTER 3: LESSONS USING IMPLICIT MESSAGING

9. Scroll down to select Generic Ethernet Module, and then click OK to open the New Module
dialog box.

M Select Module rg|
Madule Drescription WVendor

1769-L32E Etherne,. 10/100 Mbps Ethernet Port on CompactLogixS332E allen-Bradley »
1769-L35E Etherne,. 10/100 Mbps Ethernet Port on CompactLogix5335E Allen-Bradley
1766-ENZDNSA 1788 Ethernet to DeviceMet Linking Device Allen-Eradley
1755-ENET/A 1758 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Eradlesy
1756-EWEESA 1766 10/100 Mbps Ethernet Bridge w/Enhanced Web Serv,, Allen-Bradley
1794-AEMT/A 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley
1794-AEMT/B 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley
Drivelogix5730 Eth... 10/100 Mbps Ethernet Port on Drivelogix5730 Allen-Eradley
ETHERMET-BRIDGE  Generic EtherhletfIP CIP Bridge Allen-Eradley
ETHERMET-MODULE Generic Ethernet Module k Allen-Eradley
EtherMet/IP SoftLogixSe00 EtherietiIP Allen-Bradley
PH-PSSCEMASS Ethernet Adapter, Twisted-Pair Media Patker Hannif

+- Digital s
| o

Find. | AddFavore |

By Categaory By Wendor J Favorites I

0k | Cancel | Help |

10. Enter or select the following information:
— Name: SNAP_IRIO
— Comm Format: Data - DINT
— IP Address: IP address of the EB1 brain

— Input Assembly Instance: 100; Size: 2 (There are two 32-bit DINTs in the input assembly
instance you created.)

— Output Assembly Instance: 101; Size: 1 (There is only one 32-bit DINT in the output
assembly.)

— Configuration: 1; Size: 0 (Configuration is not used. However, you must enter these values
when not using this setting.)

NOTE: The Input Instance is an RSLogix 5000 READ assembly, and the Output Instance is an RSLogix
5000 WRITE assembly. The Configuration values are not used, but they must be entered.
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The completed dialog box looks like this:

Type: ETHERMET-MODIJLE Generic Ethernet Module
Vendor: Allen-Bradley
Parent: LocalEME
Name: ]SNAF‘_IHID 1~ Connection Parameters
Azzembly )
Dezcription: Instance: Size:
Imput: a0 2 _J;‘ [32-hit)
Output: 1 1 ]
Carmm Format:]Data -DINT L] . ; 5 :
N Configuration: |1 10 :|. B-bit
Address / Host Name = = (i
' IP Address: ] 192 168 . 0 . 1 g Iput

" Host Name: | St I
W Open Module Properties 1] | Cancel J Help

11. Click OK.
The Module Properties dialog box opens.
12. Set the RPI (Requested Packet Interval) to 200.0 ms.

The RPlis the scan time of the remote 1/0 unit.

B Module Properties: LocalENB (ETHERNET-MODULE 1.1)

General  Connection® l b odule Info]

Bequested Packet Interval (RFI): 2EID.DE|: ms  [1.0-3200.0 ms)
[ Irkibit Module

[ Major Fault On Contraller IF Connection Fails While in Bun Mode

Module Fault
Statuz Offline Ok | Cancel Apply Help
13. Click OK.

The Opto 22 remote I/0 has now been configured and added to the RSLogix 5000 software as a
generic Ethernet module.

14. Select File—Save to save the configuration.

This completes the configuration of RSLogix 5000 for lesson 1. Next you will save, download, and
run the program, and take a look at the data.
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Viewing the Controller Tags
In this activity you will view the controller tags and see how RSLogix 5000 responds to input from
the intelligent remote 1/0 when you toggle a point using on the Learning Center.

1. Select Communications—Download to download the RSLogix 5000 program to the controller,
and then click Download in the next dialog box that appears.

2. Select Communications—>Run Mode.

w

In the next dialog box that appears, click Yes.

4. Under the controller name in the tree display, double-click Controller Tags, and then click the
Show button.

5. Inthe Define Tag Filter dialog box, make sure that Module-Defined is selected.

Define Tag Filter

K

Cancel
Include Data Types:

Fapl

Strings Clear Filker
Predefined

6. Click OK.
7. Inthe Controller Tags window, expand SNAP_IRIO:I until you see the Opto 22 input tags.

& Controller Tags - I04AB(controller)

Scope: | 110448 v | Show | AB:ETHERMET_MODLULE:C:0, AB:ETHERNET_MODULE_DIN

t amne i |‘v"alue “| Force b ask “| Stple | Data Type

| +8NaPIRIDC fonol fono AB:ETHEI

| =IsMaP_IRIO: {0} fooa} AEETHE

| = SMAP_IRIO:.Data | fooall f...} Decimal DIMTL3]

Obto 22 [+ SNAP_IRID:I.Data[0] 0 Decimal DIMT
pto 22 1ags~] 1 [/ SHAP_IRIO:| Data[1] 1117176060 Decimal DINT

|+ SHAPIRID:D fonol fonol AE:ETHEI

8. Onthe Learning Center, move the Limit Switch to the on position (down) to toggle the input
point.

- Limit Switch
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In RXLogix the value of the Opto 22 input tag changes from 0 to 1, which demonstrates that

RSLogix 5000 is responding to input from the Opto /0.

& Controller Tags - I04AB(controller)

Scope: | 110448 v| | Show. | 4B:ETHERNET_MODULE:C:0, AB:ETHERNET_MODULE_DIN
lnput tag I amne [ |\-"alue “l Force Magk “| Styple | Data Typ
changesto 1 IRIO:C fonal fonal AE:ETHE|

_M P foool AB:ETHEI
| —/SMAF_IRIC:.Data \|\{} {...} Decimal DINTI3]
|+ SMAPIRIDI Datall] 1 Decimal DINT
| 4/ SMAP_IRIO: Datal1] 1117595212 Decimal DINT
||+ SNAPIRIOD Tonal fnool AB:ETHE

9. Stop the controller by selecting Communications—Program Mode.
10. Select Communications—Go Offline.

11. Expand SNAP_IRIO:|.Data[0] so that the 32 bits are displayed.

12. For bit 0, enter Limit Switch in the Description field.

Scope: |ﬂ{| 10448 j Shaw.. | AB:ETHERMET_MODULE:C:0, AB:ETHERMNET_MODULE_DINT_12Bytes:|:0, AB:ETHERMET_MODI
Hame [ |Value “| Farce Magk “| Style | Data Type Description
| |I= SNAP_IRIO: } foooh AB:ETHERMET_...
—-SNAP_IRIO:LData } {...} Decimal DINT[3]
= SMNAP_IRIO:].Datal0] 0 Decimal DINT
SNAP_IRIO:.Data0]0 | 0 Decimal BOOL Limit Switch
SNAP_IRID:|.Data[0].1 0 Decimal BOOL
- Lirnit. Switch
Description of bit 0

13. Collapse SNAP_IRIO:I.Data[0].

14. In the Description field for SNAP_IRIO:|.Data[ 1], enter Process Temperature Raw.

Mame o | Force Mask = | Shyle | Data Type | Description | |
| #SMAP_IRIO:C foaol #B:ETHERMET_MC
__|=FENAP_IRID: ool AB:ETHERMET_...

—I-SMAP_IRIO:.Data {...} Decimal DIMT[Z]

|| +-SMAP_IRI0:1.D ata[0] Decimal DINT Limit 5 witch
] + SHAP_IRID:.Datal1] Decimal DINT Procesﬂemperature Fraw

+ SMaP_|RI0:O fooo) AB:ETHERMET_...
i

Raw
Bit description
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15. Expand SNAP_IRIO:O, and then in the Description field for SNAP_IRIO:0Data[0].0, enter

Solenoid.

e foe foned ABETHERNET_...
| =ISMAP_IRIO:0 Dats f..1 {...} Decimal DINT[1]

[ = SMAP_IRIO:0.Datal0] | a Decimal DINT
| SKAP_IRIO:0.D ata[0].0 i] Decimal BOOL Solenoid

SNAP_IRID:0.D atal0]1 0 Decimal BOOL ,
— -Solencnd
[] SNAP_IRID:0.Datall]. 2 0 Decimal BOOL
Bit description

Using Ladder Logic to Turn on an Output from an Input and Show
Temperature in Engineering Units

Next you will create two lines of ladder logic, which will show the following things:

How the ladder is set up in RSLogix 5000 to control the digital output point named Solenoid

The temperature in Engineering Units (using a REAL tag). Values in Engineering Units are
available in the intelligent remote 1/0

In the tree display, expand Tasks until you see an icon for MainProgram, and then double-click
MainRoutine to open the program.

=5 Controller 104AE
& Controller Tags
(23 Controller Fault Handler
3 Power-Up Handler
=53] Tasks
= '@ MainTask
= E& MainPragran
A Program Tags

[ Unscheduled Proﬁms

Click the Bit tab, and then add a normally open contact by clicking the Examine On button.

Examine On button Bit tab

ﬂ |—||h:|-|| |1—l\j-l4-|-()-|-(L)-| U)—|DNS|DSR| ﬂ

! - ds—— - :
] 4 |\ Favorites A A Examing Onlms A Bit A Timer/Courter £

=

[El MainProgram - MainPr =

(Enef)

NOTE: This is the XIC instruction.
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LESSON 1: ESTABLISHING COMMUNICATIONS

3. Double-click the contact, and then click the down arrow that appears.

El MainProgram - MainRoutine* E@@

Double-click _@ A
the contact d

oo oo |

4. Assign the normally open contact to the Limit Switch by selecting bit 0 of the
SNAP_IRIO:|.Data[0] DINT.

B L] [ Limit Sweitch |
=] |AP_IRIO:I.Data[D].D ;I
o e
e |Name |Data Type |Description
—-SMAP_IRICE ABETHE...
(Enel) —|-ShAP_IRIC:] Data DIMT[Z]
SNAP_IRIO:I.D&...ﬂDINT Litnit Sweitch
Bit 0 E 112/ 34|56 |7 Process Tempersture Raw
i sed: N 213 1415 [HE-.
1 |DINT Used: Wi {54 23 12
I— Description:
24| Lirit Swicch [529 | 30| 31
| Program
Show Show Al
Normally open contact added
[ Limit Swwitch
= SMAP_IRICk| Data[0].0
a =} J1F
= 10

5. Onthe Bittab again, click the Output Energize button to add an output coil.
6. Assign the output coil to the Solenoid by selecting bit 0 of the SNAP_IRIO:0.Data[0] DINT.

SHAP_IR I;I

| Mame Data Type Description
ﬂ Process_Tempersture _EU REAL
ﬂ F-SMAP_IRICKC ABETHERMET _MO...
ﬂ 4 SMAP_RIC: ABETHERMET_MO...
ﬂ —-SMAP_IRICkC ABETHERMET _Mo...
2. SNAP_IRIOND Data DINT[1]
SMNAP_IRIO:D Data[0] | DINT
B 7
& Wsed: N 211314 15
15 |DINT Used: METo4 Taa | 25

| Description:
24 |solenaid F2a 303
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CHAPTER 3: LESSONS USING IMPLICIT MESSAGING

So far you have set up the Limit Switch to trigger the Solenoid light on the Learning Center.

Next you're going to take advantage of the values in Engineering Units available for
temperature in the remote intelligent I/0. Recall that the data was brought in as a DINT.

7. To create a controller tag, right-click Controller Tags in the tree display and select Add New Tag.
8. Inthe New Tag dialog box, name the tag Process_Temperature_EU and select REAL as the
Data Type.
Mame: |Process_Ternperature_EU 0K
Descrption; Cancel
Help

Type: Baze -

Alias For: |

[rata Type: |F|EAL

Scope: |ﬁ| 10448 j

Style: |Float =]

=
9. (lick OK.
10. Add a new rung to the MainRoutine.
11. Click the File/Misc tab.
12. Scroll the commands until you find CPS, and then click it.

File/Misctab ~ CPS button
J J FAL | FSC | CopP | FLL | RAVE | SRT | JTD |SIZE| CLS
|.< ComputeMdath 4 Movelogical k FileMisc. £ File/=hitt

13. In the CPS instruction that appears, double-click Source.
14. Click the down arrow, expand SNAP_IRIO:I, and then select SNAP_IRIO:|.Data[1].

| Mame |Data Type |Descripti0n L
ﬂ Process_Temperature _EL RE&L
ﬂ |-SMAP_IRICC AB:ETHERMET _WO...
ﬂ —|-SMAP_IRIC ABETHERMET _MO...
ﬂ —|-SMAP_IRIC:] Data DIMT[3]
SMAP_IRIC:] Data[0] DIMT
SHAP_IRIC: ] Datal1] . ﬂ DIMT Process Temperature EL
SHNAP_IRIC: Datal2] l’@ DIMT Flovemeter Counts
ﬂ F|-SMAP_IRICC O
w
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15. Double-click Dest, and then click the down arrow and select the new Variable,
Process_Temperature_EU, as the destination.

P
— Synchronous Copy File
Source ShlaP IR | Datalt]
Dest iocess_Temperature_EU LI
Lenctt

|Name Data Type |Description i
Process_Tempersture_EL I REAL
B £ShAP_IRIOC by ABETHE. .
ﬂ T SMAP_RIC] Mame: Process_Temperature ELI
: Data Type: REAL
ﬂ -+ SHAP_IRIC: O Description:
w
LContraller
Program
Show: Show Al >

16. Double-click Length and enter 1.

P=

— Synchronous Copy File '—
Source SMAP_IRIC:] Datal1]
Dest Prnoess Temoerature FL
Length ||l =]

Downloading and Running the Program

1. Select Communications—Download to download the RSLogix 5000 program to the controller.
2. C(lick Download in the next two dialog boxes that appear.

3. Select Communications—Run Mode, and then click Yes in the next dialog box.

4. Toggle the Limit Switch on the Learning Center and watch the Pilot Light come on.

.
‘wm = 3 Pilot Light
e .
- “ &
s L% & Limit Switch
T p iy, i
9 “f:ﬁ i |

5. Notice in RSLogix 5000 that the value for the Process_Temperature_EU is shown in
Engineering Units (degrees F).
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Mame o | Value “| .
| Process_Temperature_ELJ 74, 46323 —— Temperamre Iﬂ'
— SNAP_IRIOC (ol Engineering Units
| FSHNAP_IRID:C.Data ]
| =ISNAR IRIO ol
—| SNAP_IRI0:|.Data _—
+/ SMAP_IRIO:LData[0] a
| - + SMAP_IRIQ:LData[1] 1117056300

6. Hold the Learning Center's temperature probe between your fingers for a only a second or two
and watch the value change.

Summary of Lesson 1

Inlesson 1you used Ethernet/IP Configurator to configure the modules and points for the
SNAP-PAC-EB1 brain, and you created input and output assemblies to enable communication with
an Allen-Bradley PLC.

Then you viewed the controller tags in RSLogix 5000 and saw how it responds to input from the
intelligent remote I/0 when you toggle a point using a switch on the Learning Center.

In RSLogix you created two lines of ladder logic in order to control a digital output point and to view
the temperature in Engineering Units.

You have just experienced how you can easily set up communications between the Allen-Bradley
PLC and the SNAP I/0, read and write to digital /O points, and take advantage of the values in
Engineering Units of an analog value available in intelligent remote /0.

Lesson 2: Using Intelligent Discrete I/0 Functions

In the first activity of this lesson you will continue to configure the assemblies, modules, and points.
And in subsequent activities you will use the remote I/O unit’s intelligence for counting, responding
to a watchdog timeout, and pulsing to a direct output.

"Using a Counter” on page 49 demonstrates using a discrete input point as a counter. The discrete
input point is configured and run in the I/0. Also, note that no ladder function block is needed in
RSLogix 5000 to perform counting. High-speed counting (up to 20 Khz) is built into certain SNAP
digital input modules and the SNAP-PAC-EB1 brain, so there is no need for a special HSC
(High-Speed Counting) module.

In the "Using a Watchdog” activity on page 51 you will see how an Opto 22 watchdog allows you to
configure the fail state of a discrete output point (or the fail value for analog output signals).

In “Using the Pulse Generator” on page 54 you will use EtherNet/IP Configurator to configure the
pulse characteristics for a point. Then in RSLogix you'll watch the pulse you created on the
SNAP PAC EBI.
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Configuring the Additional Point and Assemblies
In this activity you'll use EtherNet/IP Configurator to add additional points and modify the existing

assembly instances.

1. In EtherNet/IP Configurator, select File—Open and open the SNAP_IRIO.otg, the configuration

you created in lesson 1.
2,

In the Configure I/0 Modules & Points tab, expand module 0 and then double-click point 0.

Canfigure /0 Modules & Paints l Configure PID Loops] Configure Assemblies] Wity ]

Modules and Paints

| Type

-

= ﬁj [00] SHAPIDCED: 25 - 28VDC

by

T 2 Limit_Switch
= gl (0] SH&P-DDCESRC 5-B0Y...

+ gl 03] 5MAP-4ICTD

« |

Digital Input

Drigital Outpuk

Analog Input

'n

d

Expand &l

Collapze Al

B L

Name: Flowmeter

Features: Counter

Add Digital Point

Marne: |Flowmeter

Description: |

roa ]

Type:

Module: |

Features: | Counter

Watchdog: &+ Na

=]

Cancel |

L] L

In the Add Digital Point dialog box, complete the fields as follows:

X)

For future reference, there are several other built-in intelligence features you can configure

with this digital input module. These include:

on-pulse and off-pulse

frequency

period

on-time and off-time totalizer

Click OK.
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5. (lick the Configure Assemblies tab, and then click input assembly instance 100.

Configure 110 Modules & F'Uints] Configure PID Loops  Configure Assemblies lVerif_l,l ]

Azzembly Instance: 100

sz 103 [ 104 105 [ 106 [ 107 [108 (109 [ 10 [ 111 [112 113 [ 114 [ 118
D escrftion:

Azzembly Members:

# | DINT | Bit | Size | Class Instance Attribute

i} i} 0 1 Dizcrete [nput Paint Lirnit_Switch Mod:00 Pr02  “alue Add
1 a 1 gl Pad

2 1 0 32 Analog Input Point Process Temperature Mo,  talue

3 2 0 32 Dizcrete Input Paint Flawrngter Mod:00 P00 Featurel:

6. Click Add.

7. Inthe Add Assembly Member dialog box, complete the fields as follows:
— Class: Discrete Input Point
— Point Name: Flowmeter
— Attribute: Feature Value

Add Assembly Member

%]

Description;

Instance Information: Attribute:
Jigcrete Input Point Walue

Dizcrete Output Point * Paint Name FeatweSelect
Analog Input Point FeatureE nable
Analog Output Point Flowrneter [Mod: 00 P00 Featurel alus
Scratchpad DINT ClearFeaturs'/alue
Scratchpad REAL OnLatch
Scratchpad STRING ) ,—_| QffLatch
Pulze And TPO Generator ~ Module:
Famp Contraller - ,—_|
PID Loop Controller Faint:
Communication W atchdog
Pad

Ok, | Cancel |

This Feature Value is for counter you just configured in the I/0 Configuration tab. Note that the
I/0’s built-in intelligence can also give you the attributes Onlatch and OffLatch, which require
no configuration.

8. C(lick OK.
The Feature Value is 32 bits, so you don't need to add a pad to align the data.
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9. (lick output assembly instance 101.

Configure |/0 Modules & Points ] Configure PID Loops  Configure Assemblies ]Verif}l ]

Asgzembly Instance: 101

m‘%mz 103 [ 104 [ 105 [ 106 [ 107 | 10& | 109 [ 110 | 111 | 112 [ 113 [ 114 [ 118
D

ezcription:

Azzembly Members:

# | DINT [ Bit | Size [ Class Instance Atribute

0 0 i] 1 Dizcrete Output Point Solenoid Mod:01 PEOT Walue
1 ] 1 Kl Pad

10. Add an instance member that has the following characteristics:
— Class: Discrete Input Point
— Point Name: Flowmeter

— Attribute: Clear Feature Value

Add Assembly Member

%)

Drescription:
Clazs: Instance |nformation: Attribuite:

& [nput Paint W alue

& Dutput Point * Pgint Name FeatweSelect
Analog Input Point FeatureEnable
Analog Output Point |F|Dwme[e[ [Mod:00 PEOO) j Featurs'/ alue
Scratchpad DINT ClearFeatureh/alue
Scratchpad REAL OnLatch k
Scratchpad STRING 3 ,—_| QffLatch
Pulze And TPO Generator l._h Module:
Ramp Contraller o ,—_|
PID Loop Controller Faint:
Communication ‘watchdog
Pad

QK. | Cancel

11. Click OK.
12. In the assembly instance, double-click the 31-bit pad, change it to 30 bits, and then click OK.
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Modify Assembly Member

Description;

Class:

Instance Information:

Size In Bits: (€L

Attribute:

Dizcrete Input Point
Dizcrete Output Point

3

Analog Input Point
Analog Output Point
Scratchpad DINT
Scratchpad REAL
Scratchpad STRING
Pulze And TPO Generator
Famp Contraller

PID Loop Controller

Communication Watchdoi

=]

s

Cancel |

Change to 30 bits.

13. Make sure the Solenoid is still in the bit 0 position in output assembly 101. If necessary, use the

up and down arrows at the right to move the pad.

Configure 140 Modules & Points] Configure PID Loops  Configure Assemblies lVerif_l,J ]
Azzembly Instance: 101

101 | 102 | 103 | 104 | 105 | 106 | 107 108 1109 ) 170 0111 | 112 | 113 | 114 | 115
D escription:

Azzembly Members:

Bito\ # | CIMNT | Bit | Size | Clagz | Inztance | Altribute
0 i} 0 1 Dizcrete Output Point Solenoid Mod:01 PO Value
1 1] 1 1 Dizcrete Input Point Flowmeter Mod:00 P00 ClearFeatun
Pad —— | I 5 I
< | >

Ingtance Size: 1 DINTe (125 Max)]

Delete

rodify

e g

Up and down arrows

In Lesson 1 you created an input assembly with one 32-bit DINT, and in this lesson you added
two more DINTs for a total of three. You created an output assembly instance that has one

DINT.
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Input Assembly 100:

Configure |/0 Modules & Points ] Configure PID Loops  Configure Assemblies l\r"erify ]

Aszembly Instance: 100

sz 103 [ 104 [ 105 [ 106 [ 107 | 10& | 109 [ 110 | 111 | 112 [ 113 [ 114 [ 118
Descrition:

Agzembly Members:

# | DINT | Bit | Size | Class | Instance | athibute

0 0 i] 1 Digcrete Input Point Limit_Switch Mod:00 PLO2  Walue

1 a 1 kil Pad

2 1 a 32 Ainalog Input Poink Process Temperature Mo, ifalue

3 2 i] 32 Dizcrete Input Point Flovermeter Mod:00 PLO0D Featuret/alue

Output Assembly 101:

Configure |/0 Modules & Paoints ] Configure PID Loops  Configure Assemblies ]Verif_l,l ]

Aszzembly Instance: 101

102 (103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115

Description:

Aszembly Members:

# | DINT | Bit | Size | Class Instance Attribute

i i] i} 1 Dizcrete Output Point Solenoid Mod:01 Pt01 Yalue

1 0 1 1 Dizcrete lnput Point Flowarneter Mod:00 PHO0D ClearFeaturel/alue
2 1] 2 an Pad

14. Choose File—Save to save the configuration.
15. Choose Tools—Download Configuration to Opto 22 Device.
16. In the Download Configuration dialog box, select the brain’s IP address.

Download Configuration to Opto 22 Device §|
M armne | Description | Part Daownload |
Opto_22_IRIO 2001 R

ear Settings
Close
Timeaout [msec):
¢ | IR 10000

17. Click Download.
18. Save the configuration.
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Using a Counter

In this activity you will re-configure RSLogix 5000 to communicate with the new assemblies you
created. High-speed counting (up to 20 Khz) is built into certain SNAP digital input modules and the
SNAP-PAC-EB1 brain, so there is no need for a special HSC (High-Speed Counting) module. Then
you will see a counter working in real time and learn how to reset the counter.

1. InRSLogix 5000, open the project called I04AB that you created in the lesson 1.

2. (Optional) If you want, you can delete the two rungs of ladder logic from lesson 1. No ladder
logic is used in this activity to perform counting.

3. Double-click the Ethernet module to open the Module Properties dialog box.

Increase to 3

M Module Properties: LocalENB (ETHERNET-MODULE 1.1)

General Connectinn] Module Info]

Tyge: ETHERMET-MODULE Generic Ethemet Module
Allen-Bradley

LocaEMB
[EM&P_IRIO

=15 O Configuration

-l Backplane, CompactlLogix System

&I 1769-L32E IO4AE
= ‘ 1769-L32E Ethernet Port Los
-2 Ethetnet
AP 1769-L32E Etherriet Port Localer
ETHERMETEMODULE SMAP_IRIO)
£ CompactBus Lacal k

Mame: Connection Parameters
Aszembly .
Description: Instance: Sige:

Input: o 3 5‘ [32-bit)
Output: m 1 5‘ [32-bit)

Comm Format: | J

1119

Carfiguation: |1 0 :I: B-hit]
&ddiess / Host Name = | (B
* |PaAddess: | 192 01688 . 0 . 1
" Host Name:
< L Statug: Offline ak Cancel | | Help

4. ForInputassembly instance 100, increase the size to 3, and then click OK.

This is necessary because in EtherNet/IP Configurator you added a new DINT. Keep Output
assembly instance 101 set to 1 and the Configuration set to 1 and 0.

5. Select Communications—Download to download the RSLogix 5000 program to the controller,
and then click Download in the next dialog box that appears.

6. Select Communications—Run Mode, and then click Yes in the next dialog box.

7. Double-click Controller Tags, and then expand SNAP_IRIO:I until you see Data[0], Data[1], and
Data[2].

Since these are 32-bit instances, there is no need to drill down to the bit level.
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8. Inthe Description field for SNAP_IRIO:.Data[2], enter Flowmeter Counts.

M ame & | Yalue “| Force Mask “| Style | Data Type | Description
Froceszz Temperature_EL TZ.635595 Float RE&L
| |=I'SNAP_IRID:C foaad focad AB:ETHERMET_...
| SMAP_IRIO:CData fooad foaet Hex SIMNT[400]
__|I=I'SNAP_IRID: [ [ AB:ETHERMET ...
= SMAP_[RID:|.Data Eaae {...1 Decimal DINT[3]
+-SMAP_IRI0:.Datal0: ] Decimal DINT
+-SMAF_IRIO:.Datall 1116816738 Decimal DINT Frocess Temperature B aw
L + SMAP_IRIO:).Datal2] i} DIMT Flovsmeter Counts
| SHAR_IRIOD AB:ETHERMET_...

Drecimal
fann }\}\
Data[0], [1], and [2]

Value for Flowmeter Counts

9. Notice that the value for Flowmeter Counts at Data[2] is 0.

10. Now toggle the Flowmeter switch on the Learning Center, and you'll see that the value for
Data[2] increases each time you toggle the switch.

S
® = 5
R .
® , e
. P
r;ﬂﬁ e ° Flowmeter switch
|
|
|
I ame o Walus “l
| Process_Temperature_ELI 72.635895
| |=EMAR_IRIO:C foood
| HSNAP_IRIO:C.Data focod
| = smeP RO faoad
— SMAP_IRID:LData fooad
+ SMNAP_IRI0:1.D ata[0] 0
+ SNAP_IRID:L Data[1] 1116816788
|+ sNaP_RIDIData2) 3—— Data[2] (Flowmeter Counts)
|+ sNaP_IRID:D foool) increases
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11. Expand the output data, SNAP_IRIO:O, until you see bit T of SNAP_IRIO:0.Data[0].

Marme <) |Value “| Farce Mask “|

| Process_Temperature ELI 72.727264
__|=SMAR_IRIO:C fooal focal
| HSNAP_IRID:C.Data fooad focad
___|= SHAP_IRIC:] fonal Forced
— SHAP_IRID:.Data fooal focol
+ SMaP_IRI0:1.D ata[0] ] 0

+ SHAP_IRIO:.D ata[1] 1116328764

L + SMAP_IRIO:.D ata]2] 3
___|=SMAF_IRIO:O focad facod
— SMAP_IRID:0.Data flocad focal

L — SMAP_IRID:0.Dratal0] 1]

L] SMAF_IRI0:0.Data[0].0 o

L SHAP_IRID:0.Datal0].1 o} Output bit 1
L SMAP_IRI0:0.Datal0].2 i
SMaP_IRI0:0.Datal0].3 a

12. In the Description field for SNAP_IRIO:0.1, enter Clear Flowmeter Counts.
13. Select output bit 1, change the value 0 to 1, and then press Enter on your keyboard.
14. Change the value for output bit 1 back to 0 by selecting the value again and entering 0.

Notice that the Flowmeter Counter is reset to 0, which demonstrates another use of the remote
I/0’s built-in intelligence: 1/0 attributes accessible from RSLogix 5000 can be used to write to

OUtpUtS.
I ame £ | W alue “| Faorce Mask “|
| Process_Temperature_ELI 72.727264
| =FSNAP_IRIO:C ool Hooo b
| SHAR_IRID:CData foooh Hooo b
___|I= SHAP_IRIO: {...} Forced
— SMAP_IRID:L.Data Hanal Hand
+ SHAP_IRI0:1.C ata0] 0 0
+-SMAP_IRIO:LD ata[1] 1116325764
L] +-SMAP_IRID:LD atal2] 0 Counter reset to 0
| =ISHARP_IRIO:D {00} fooo b
— SNAP_IRI0:0.Data faoal fo.o}
L] — SNAP_IRID:D.Diata[0] o
L] SHAP_IRIO:0.Data[0).0 0
L] SNAP_IRI0:0. Datal0] 1 o Change to 1 and then back to 0
L] SMAP_IRIO:D.Cata[0).2 0
SHAP_IRIO:D.Cratal0].3 0

Using a Watchdog

Now let’s take a look at using a Watchdog. The watchdog monitors the health of communications
between the PLC main rack and the remote I/0. The watchdog goes one step further by allowing
you to configure the fail state of a discrete output point or the fail value for analog output signals.
1. InEtherNet/IP Configurator, double-click SNAP_IRIO to open the Modify Device Definition
dialog box.

SNAP 104AB Learning Center User's Guide m
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2. Inthe Modify Device Definition dialog box, select Yes for Watchdog and enter a value of
5 seconds.

Modify Device Definition

Device Name: [SMAP_IRID

Description: |
Device Type: |SNAP—PAC—EB 1 j
IPAddiess:  |192168.0.1
Port; 200
Temperature: % Fahrenheit © Celsiuz
Watchdog ——f——watchdog:  © Mo & ¥es |5 zecond(s)
Ok | Caricel |
3. (lickOK.

4. |In the Configure I/0 Modules & Points tab, expand module 1, and then double-click point 3 to
add a new digital point.

This new point will demonstrate the fail state to be set if communication to the remote I/0 is
lost.

5. Inthe Add Digital Point dialog box, name the new point Pilot Light.
6. Select Yes for Watchdog and set the value to On.

Add Digital Point X

Marme: |Pilat_Light

Description: |

Type:

Fodule: | J

Features: | Hore j
Watchdog ———watchdog: ¢ No & ves  |IETEEN ~

Qk. | Cancel |

7. (lick OK.
8. (hoose Tools—Download Configuration to Opto 22 Device.
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9. Inthe Download Configuration dialog box, select the brain’s IP address.

# Download Configuration to Opto 22 Device

I arne | Drescription | Part Address List Download |
SHAP_IRIO 2001
Clear Settings

Close

Timeout [meec):

| % [10000

| e

10. Click Download.
11. When the configuration has been downloaded successfully, click Close.

NOTE: If the Allen-Bradley PLC is still in Run mode, you can skip to step 14.

12. In RSLogix 5000, select Communications—Download, and then click Download in the next
dialog box that appears.

13. Select Communications—Run Mode, and then click Yes in the next dialog box.

14. Remove the Ethernet cable from the SNAP I/0, wait five seconds, and notice that Pilot Light on
the Learning Center lights up.

Pilot Light

o
N

. >

Flowmeter switch

In this part of lesson 2, you've seen how you can configure and execute a watchdog.
15. While the Ethernet cable is still unplugged, toggle the Flowmeter switch several times.
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16. Re-insert the cable, wait for communications to be re-established, and then notice that the

flowmeter counts have increased.

Mame [ |Value “| Farc Mask “l Shyle | Dezcription
| FSNAP_IRIO:C TR (e
=/ SHAP_IRID:I o (.
— SNAP_IRIO:1.D ata (e {...1} Decimal
+ - SMAP_IRI0:1D atal0] 0 Decimal
+ SHAP_IRID:LData[1] 1117459454 [recimal Temperature B aw
L + SHAP_RID:LData[2] 5 [recimal Flovmeter Counts
[+ smap_IRIO:0D f...} [o..}
Flowmeter counts

This demonstrates the distributed, independent intelligence of the SNAP remote 1/0.

Using the Pulse Generator

In this activity you'll use EtherNet/IP Configurator to add a pulse generator for a direct output, and
then download the configuration to the brain.

1. In EtherNet/IP Configurator, open SNAP_IRIO.otg.

2. Inthe Configure I/0 Modules & Points tab, expand module 1, the digital output module, and
then double-click point 2.

Configure 1/0 Modules & Points l Configure PID Loops] Configure .-’-\ssemblies] Werify I

Modules and Paints | Type | -
+ [ﬁ [O0] SMAPADCED: 25 - 28WDC Digital Input
= ' [01] SHAP-ODCSSAC: 5 - B0VDC Source  Digital Output

100 3 Pilgt_Light tg

i:

+ [ [02] SNAP-ADY-27 Analog Output Ezpandal
+ . [03] SMAP-AICTD Analog Input Collapze All
+ - [0d] SHAP-AN Analog Input -
1] v

3. Inthe Add Digital Point dialog box, enter the following:
— Name: Motor Starter
— Features: Pulse Train
— Period: 2
— Percent: 50
— Initial Delay: 1
— #of Pulses: 10
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When completed, the Add Digital Point dialog box should look like this:

Add Digital Point

# of Pulses: |10

[ lrwert Pulse

Watchdog: @ No 7 Yes
Ok, | Cancel

Mame: |Motor_8larter

Description: |

Type: ,—_l

Module: | J
Features: |F'u|se Train j
Period: ’27 seconds

Percent: ’507

Initial Delay: ’17 seconds

X

4, (lickOK.

5. C(lick the Configure Assemblies tab, and then click output assembly instance 101.
6. Add an instance member that has the following characteristics:

Class: Pulse And TPO Generator
Point Name: Motor Starter
Attribute: Start

Add Assembly Member

%)

Drescription:
Clazs: Instance |nformation: Attribuite:
Dizcrete Input Point Period
Dizcrete Output Point * Pgint Name Percent
Analog Input Point Delap
Analog Output Point Aokor_Starter [Mod:01 PrOjie Pulzeluantity
Scratchpad DINT It
Scratchpad REAL
Scratchpad STRIMG 3 ,—_| Stop
Pulze And TPO Generator l._h Module: State
Ramp Controller o ,—_| PulzezFRemaining
PID Loop Controller Faint:
Communication ‘watchdog
Pad
ak | Cancel Fulse Train Configured - Yiew Dizcrete Output Point Info |

7. C(lick OK.
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8. If necessary, use the up and down arrows to position the assembly member under Flowmeter,
(learFeatureValue.

Configure 110 Modules & Points] Configure PID Loops  Configure Assemblies lVerif_l,l ]

Azzembly Instance: 101

101 102|103 | 104 | 105 | 106 | 107 | 108 109 | 110 | 111 | 112 1 113 | 114 | 115
Description:

Azzembly Members:

# | DINT | Bit | Size | Class | Instance | attibute

I} i} 0 1 Dizcrete Output Point Salenoid Mad:01 P01 Walue Add
izcrete [nput Point Flowmeter Mod:00 PEO0D ClearFeat.

Aind TPO Eene.,Q Motor Starter Mod:01 PE0Z [ Stat | Delete
M odify

=T
< 3 =

|
ArrovL keys

9. Double-click the pad, change the size to 29 in order to form a 32-bit DINT with the three
one-bit assembly members.

10. Click OK.

Input assembly 100 still has three 32-bit DINTs, and output assembly 101 has one 32-bit DINT
as follows:

Input Assembly 100:

Configure 1/0 Modules & F'oints] Configure PID Loops  Configure Assemblies ] Werify ]

Azzembly Instance: 100

[Tm 103 [ 104 [ 105 [ 106 [ 107 [ 108 [ 109 [ 110 [ 111 [ 112 [ 113 [ 114 [ 118
Description:

Agzembly bMembers:

# | DINT | Bit | Size | Class Instance Attribute

I} i} 0 1 Dizcrete [nput Point Limit_Switch Mod:00 Pr02  “alue Add
1 a 1 | Pad

2 1 0 32 Analog Input Point Procesz Temperature Mo,  ifalue

3 2 0 32 Dizcrete Input Point Flowmeter Mod:00 Pt:00 Featurelalue
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Output Assembly 101:

Configure 110 Modules & F'oints] Configure PID Loops  Configure Assemblies ] Werify ]

Azzembly Instance: 101
102 | 103 | 104 | 105 | 106 | 107 | 108 109 | 110 ) 111 [ 112 | 113 | 114 | 115

Descriphion:

Agzembly Members:

# | DINT | Bit | Size | Class Instance Attribute

I} i} 0 1 Dizcrete Output Point Solenoid Mod:01 P01 Yalue Add
1 a 1 1 Dizcrete lnput Point Flawmeter Mod:00 PEO0D ClearF eatu

2 1] 2 1 Pulze find TPO Gene...  Motor_Startter Mod:01 PLOZ2  Start

3 i} 3 29 Pad

11. Click the Verify tab to check the configuration.

Configure 1/0 Modules & F'ointsl Configure PID Loopsl Configure Assemblies  Werify

Dewvice: Opto_z22 IRIO A

Type: SMAP-PAC-EE1 Download...

IPF Address: 192.168.0.Z2Z6

ASSEMELY VERIFICALTICN

bdzszenbly Instance 100 Size: 3 DINTs (125 Max)
hzzenbly Instance 101 Size: 1 DINTs (125 Max)

Total Assenbly Mewmbers: 8 (4096 Max)

111 Assewbly Instances are configured properly! OK to
download this Assembly.

12. Click the Download button.

In this activity you added a point called Motor Starter with the Pulse Train feature. Then you added
the Motor Starter point to output assembly 101.

Watching the Pulse in RSLogix 5000

In RSLogix 5000 you will watch the pulse you created on the SNAP PAC EB1.

1. Make sure that the I04AB project that you created in RSLogix 5000 in a previous lesson is open
and running.

2. Double-click Controller Tags, and then expand SNAP_IRIO:Q.
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3. Drill down to the bit level, and in the Description field for bit 2, enter Start Pulse.

Marne o |Alias For | Baze Tag | Data Type | Style | Description | |

| #/5SHAP_IRIO:C AB:ETHERM...
| FSNAP_IRID: AB:ETHERHM...
| =I'SMAP_IRID:D AB:ETHERM...

— SNAP_IRID:0.Data DINT[1] Decimal
(- — SNAP_IRID:D.Datal0] DINT Decimal
L SNAP_IRIO:0.Datal0].0 BOOL Decimal
- SNAP_IRIO:0.Datal0].1 BOOL Decimal
L SHNAP_IRID:O.Dataf0]. 2 BOOL Decimal | Start Pulse
- SNAP_IRIO:0.Datal0].3 BOOL Decimal

4. Download, and Run.
Change the Start Pulse bit to 1 and watch the Motor Starter light on the Learning Center.
6. When you've finished watching, stop the controller, and go offline.

v

Summary of Lesson 2

In lesson 2 you used EtherNet/IP Configurator to configure the pulse characteristics for a point and
then ran itin the I/0 unit.

In the first activity of this lesson you continued to configure the assemblies, modules, and points.
And in subsequent activities you used the remote 1/0 unit’s intelligence for counting, responding to
a watchdog timeout, and pulsing to a direct output.

“Using a Counter” on page 49 demonstrated using a discrete input point as a counter. You
configured the discrete input point and ran it in the I/0. You also saw a counter working in real time
and learned how to reset the counter.

In the “Using a Watchdog” activity on page 51 you saw how an Opto 22 watchdog allowed you to
configure the fail state of a discrete output point (or the fail value for analog output signals).

In “Using the Pulse Generator” on page 54 you used EtherNet/IP Configurator to configure the pulse
characteristics for a point. Then in RSLogix you watched the pulse you created on the SNAP PAC EBT.
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Lesson 3: Using Intelligent Analog I/O Functions

In this lesson you will continue to configure the I/0 unit and see the following features:

Scaling—-Scaling analog values at the I/0 level to match field instrumentation and actual
process value

Engineering Unit Conversion—>Setting Engineering Units at the I/0 level to be read in RSLogix
5000

Maximum and Minimum Values—Reading process variable maximum or minimum values in
RSLogix 5000

Output Clamping—Simulate using a process condition to set an output clamp value that is
executed in I/0

This lesson includes the following activities:

“Configuring the I/0 Unit” on page 59
“Setting Up RSLogix 5000" on page 68

Configuring the I/0 Unit

In this activity you will use EtherNet/IP Configurator to configure the two remaining modules so you
can experience using analog output from the remote /0 in RSLogix:

Position Type Module
02 Analog Output SNAP-AQV-27
04 Analog Input SNAP-AIV

Then you will create additional members for input assembly 100 and output assembly 101.

1.

In EtherNet/IP Configurator, open SNAP_IRIO.otg, the configuration you created in a previous
lesson.

(lick the Configure I/0 Modules & Points tab.
Double-click module 2 to open the Add Module dialog box.
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4. Under Type, select Analog Output, and then select the SNAP-AOV-27 module.

# Add Module X

Tope:

Drigital Input
Digital Output

AnaIUE InEut

Module:

ShAPADA3
ShAPADA-31E
ShAP-ADYV-E
SMAP-ADYV-F
SRAP-ADA-23

ShAP-ADA-23HSAC
ShAP-ADY-25

SNAP-ADA-2S k.
SNAP-ADD-23

5. C(lick OK.
6. Double-click module 04 to open the Add Module dialog box.
7. Under Type, select Analog Input. Then select SNAP-AIV.

# Add Module |

Type:

Digital Input
Digital Output

Analog Qutput

Madule:

SMAP-AIMA-B
SMAP-AIMA-32
SMAP-AIMAZ-
SNAP-AIMY-4
SMAP-AIMYZ-4
SMAP-AIPM
SMAP-AIRATE
SNAP-AIRTD
SNAP-AITM
SMAP-AITM-
SNAP-AITMZ
SMAP-AITMZ-
SNAP-AITM-

| >

SMAP-AN-
SMAP-AN-4
SMAP-ANV-8

8. (lick OK.
Now you are ready to add the points.

9. Expand module 2, the SNAP-AOV-27 analog output module.
10. Double-click point 0 to open the Add Analog Point dialog box.
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11. Enter the name, Proportional Valve, and then select the scalable version of the module.

Add Analog Point [x)

Mame: |Pro|:-orliona|_VaIve

Description: |

Tope:

Module  |SMAP-ADV-27 -10- +10WDC [Scalable]  ~ |

Select the
Units: v scalable version
Zero Scale; |-10
Custom...
Full Scale: (10

Watchdog: @ No 7 “Yes

12. Click the Custom button to open the Scale Analog Readings dialog box.
13. In this example, values are

14. In order to change units to scaled units representing gallons per minute, complete the fields as
follows:

— Scaled Units: GPM

—  Lower Value
Actual: 0
Scaled: 0

— Upper Value
Actual: 10
Scaled: 35

Scale Analog Readings @

Scaled Units: IGF'Mi

Lower Value Lowser Value

detual |0 [vDC

Scaled: |EI |G Prd
Upper Value Upper Walue

Agtugk |10 [vDC

Scaled: |3 |GPH

QK | Cancel |
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15. Click OK on the Scale Analog Readings dialog box, and then click OK to close the Add Analog
Point dialog box.

Configuring the Points on the SNAP-AIV Input Module

1. Expand module 04, the SNAP-AIV analog input module.

2. Double-click point 0 to open the Add Analog Point dialog box.

3. Enterthe name, Tank Level, and then select the scalable version of the module.

Add Analog Point (x]

Mame: |Tank_LeveI

Description: |

Tope:

Module:  |SMAP-AN: 10- +10VOC (Soalable] |
SNAF-ANV 10- +10VDC
[SHAR-AN: 10 - +10 YOC [Scalable]

SNAP-AY: 5 - +5 VDL

Units:
Default
Zero Scale: |-10 g
LCustarn...
FullScale: (10

“watchdog: & Mo

oK | Cancel |

4. C(lick the Custom button.

5. Forthis lesson, assume that the fuel tank holds 35 gallons, and then fill in the fields on the Scale
Analog Readings dialog box as follows:
— Scaled Units: Gallons

— Lower Value
Actual: 0
Scaled: 0

— Upper Value:
Actual: 5
Scaled: 35
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The completed dialog box looks like this.

Scale Analog Readings f@

Scaled Unitz: |Gallons

Lawer Value

Actual |0 [vDC

Scaled: |D |Gal|ons

Upper Walue

Agtual, |5 [vDC

Scaled: |35 |G allons

QK. | Cancel |

6. C(lick OK, and then click OK again.

Configuring the Assemblies

1. Click the Configure Assemblies tab, and then click input assembly instance 100.

Configure 110 Modules & F'Uints] Configure PID Loops  Configure Assemblies lVerif_l,l ]

Azzembly Instance: 100

sz 103104 105 [ 106 [ 107 [108 (109 [ 10 [ 111 [112 113 [ 114 [ 115
Degcnjtion;

Agzembly Members:

# | DINT | Bit | Size | Class Instance Attribute

I} i} 0 1 Dizcrete Input Point Limit_Switch Mod:00 PL02  “alue Add
1 a 1 il Pad

2 1 0 32 Analog Input Point Process Temperature Mo,  ialue

3 2 0 32 Dizcrete Input Paoint Flowmeter bod:00 PEO0D Feature/:

2. Inorder to create a completely new input assembly, highlight the first assembly member, and
then click the Delete button enough times to delete the existing members from the previous
lessons.

3. (lick the Add button to open the Add Assembly Member dialog box.
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4., Select the following characteristics:

— Class: Analog Input Point

Attribute: rValue

Add Assembly Member

Point Name: Tank Level

%]

Scratchpad STRING

Tank_Level [Mod.04 Pt00)

Description;
Class: Instance Information: Attribute:
Dizcrete Input Point Walue
Dizcrete Output Point * Paint Name Minimumr alue
f M aximurr'y alue
Analog Output Paint |Tank_LeveI [Mod:04 Pr: DD]ﬂ — -
Scratchpad DINT F T ; Hod.03 F't'EIEII oS caledE ngineeringl nits
Scratchpad REAL ocess Temperature [Mod: :

ighScaledE ngineenngUnits
o ffzet

Pulze And TPO Generator ~ Module: Gain

Famp Contraller - ,—_| AyeragingFilkers/eight
PID Loop Controller Faint:

Communication W atchdog

Pad

=]

Cancel

5. (lick OK.

6. Click No on the Fill Module dialog box, and then click OK.

7. (lick the Add button and add another assembly member with the following characteristics:
— Class: Analog Input Point

Point Name: Tank Level

Attribute: Maximum rValue

Add Assembly Member fg|
Description:
Clags: Instance Information: Abtribute:
Dizcrete Input Point Walue
Dizcrete Output Point * Poirt Name kinimurnrt alue
t M arimurnralue k
Analog Output Point [Tank_Level (Mod04 PLOD) v | [ Walus hE
Scratchpad DINT Lows5 caledE ngineeringU nits
Scratchpad REAL HighScaledE ngineeringUnits
Scratchpad STRIMNG : Offset
Pulse And TPO Generator ~ Module: :l Gain
Framp Controller o AveragingFilteraeight
PID Loop Contraller Faint: :l
Communiczation \Watchdag
Pad
(]9 | Cancel

8. (lick OK.
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9. (lick No on the Fill Module dialog box, and then click OK.
10. Add one more member to the input assembly by clicking Add again and selecting the

following characteristics:

— Class: Analog Output Point

— Point Name: Proportional Valve
— Attribute: rValue

Analog |nput Point

Analog Output Point
Scratchpad DINT
Scratchpad REAL
Scratchpad STRIMG
Pulze And TPO Generator
Famp Controller

PID Loop Controller
Communication 'Watchdog
Pad

o]

Cancel

Add Assembly Member §|
Drescriptior:
Clazs: Inztance |nformation: Attribuite:
Dizcrete Input Point W alue
Dizcrete Output Point * Paint Name Commiw'atchdogE nable

Cornri atchdogh alue
|Proporllonal_\r"alve 15 od:D2j M%Lower PledEngineeringUnits
UpperS caledE ngineeringnitz
LowClamp
HighClamp

- Module:
b

Paint:

11. Click OK.

12. To configure the output assembly, click assembly instance 101.

Azzembly Inztance: 107

Configure |/0 Modules & Paoints ] Configure PID Loops  Configure Assemblies l\-"erif_l,l I

excription:

W%‘IM 103 [ 104 [ 105 [ 106 [ 107 [ 108 (108 [ 110 [ 111 [ 112 [ 113 [ 114 [ 118
D

Azzembly Members:

t | DINT | Bit | Size | Class

|hstanice Attribute

0 0 o1
1 0 1 1
2 0 2 a0

Dizcrete Output Point
Dizcrete Input Point
Pad

Solenoid Mod:01 PLO1
Flowrneter Mod:00 P00

Walue
ClearFeaturel alue

13. Inorder to create a completely new output assembly, delete the existing members using the

Delete button.
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14. Add an assembly member with the following characteristics:
— Class: Analog Output Point
— Point Name: Proportional Valve
- Attribute: rValue

Add Assembly Member E|
Description;
Class: Instance Information: Attribute:
Dizcrete Input Point Walue
Dizcrete Output Point * Paint Name CommatchdogE nable
Analog Input Paint Cormnri atchdogh alue
Analog Output Point | Proportional_Valve [Mod:02 ﬂ w
Scratchpad DINT LowerSealedE ngineeringnitz
Scratchpad REAL UpperS caledE ngineeringnitz
Scratchpad STRING ) ,—_| LowClamp
Pulze find TPO Generator ~ Module: HighClamp
Famp Contraller - ,—_|
PID Loop Controller Faint:
Communication W atchdog
Pad
Ok, | Cancel

15. Click OK.

16. Add one more member to the output assembly that has the following characteristics:
— Class: Analog Output Point
— Point Name: Proportional Valve
— Attribute: HighClamp

Add Assembly Member fg|
Description;
Class: Instance |nformation: Athribube:
Dizcrete Input Paint Walue
Dizcrete Output Paoint * Point MName Comrit atchdogE nable

Analag |nput Paint

Comrrit atchdogh'alue

Analog Dutput Point | Froportional Vakve [Mod:02 ﬂ ' alue o .
Scratchpad DINT LawerS caledE ngineeringUrits
Scratchpad REAL

UpperS caledE ngineeringUrnits
Scratchpad STRIMNG 3 LawClam
Pulse &nd TPO Generator ~ Module: :‘ ﬂm@k

Ramp Cantraller -
PID Loop Caontraller Paint:
Cormmunication Watchdog

Pad

(]9 | Cancel

17. Click OK.
18. On the Fill Module dialog box, select No and then click OK.
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In this activity you have created an input assembly instance that has three 32-bit DINTs and an
output assembly instance that has two 32-bit DINTs, as follows:

Input Assembly 100:

Configure |40 Modules & Paints ] Configure PID Loops  Configure Assemblies ]\-’erify ]

Azzembly Inztance: 100

sz 103 [ 104 [ 105 [ 106 [ 107 [108 [ 109 [ 110 [ 111 [ 112 [ 113 [ 114 [ 118
Descrption:

Azzembly Members:

# | DINT [ Bit | Size | Class Irstance Attribute

0 0 a 32 Analog hput Paint Tank_Lewvel Mod:04 P00 Malue

1 1 i] 32 Analog Input Point Tank_Level Mod:04 PLOD M aximum

2 2 i} 32 Analog Output Point Froportional Valve Mod0.. Malue
Output Assembly 101:

Configure |/0 Modules & Points ] Configure PID Loops  Configure Assemblies ]Verif}l ]

Asgzembly Instance: 101

m‘%mz 103 [ 104 [ 105 [ 106 [ 107 | 10& | 109 [ 110 | 111 | 112 [ 113 [ 114 [ 118
ol

excription:

Agzembly Members:

# | DINT | Bit | Size | Class Instance Attribute
0 0 ] 32 Analog Output Point Fropoional Valve Mod:0..  Malue
1 1 i} 32 Analag Output Point Propartional_Yalve Mod:0.. HighClamp

19. Save the configuration.
20. Choose Tools—Download Configuration to Opto 22 Device.
21. In the Download Configuration dialog box, select the brain’s IP address.

# Download Configuration to Opto 22 Device

I arne | Drescription | Part Download |
SHAP_IRIO 200
Clear Settings
Close
Timeout [meec):
< ¥ 10000

22, (lick Download.
23. When the configuration has been downloaded successfully, click Close.

Now you are ready to set up RSLogix 5000.
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Setting Up RSLogix 5000
1. InRSLogix 5000, open I04AB, the project from the previous lesson.

2. Inthe project tree display, expand /0 Configuration, Backplane, 1769-L32E Ethernet Port

LocalENB, and Ethernet.

3. Right-click ETHERNET MODULE SNAP_IRIO and select Delete, and then click Yes to confirm.

NOTE: The remote I/Q is capable of processing both analog and digital data at the same time.
However, the Generic Ethernet Module makes you choose just one data type, which cannot be
changed later. In Lesson 1, which dealt with thermocouple temperature, you got around this picking
the DINT data type for the Generic Ethernet Module, and then you created a CPS instruction in ladder
logic to change the analog tag to a user created variable of REAL data type.

1455 1} Configuration
-] Backplane, CompactLogix Systerm
ﬁl 1769-L32E IO4AE

-2z Ethernet

0 CompactBus Local

| -4 1763-L32E Ethernet Port LocalEME

AP 1769-132E Etherret Port LocalEME
ﬂ ETHERMET-MODLULE SMAP i

] Module Defined Tags

Description
Status Offling
fdociule Faut

* Cut Chrl+
Copy Chrl+C
| Delete 1 Del

Cross Reference  Chr+E

Properties Alt+Enter

=

4. Right-click Ethernet and select New Module.

5. Expand Communications in the tree display to open the Select Module dialog box.
6. Scroll down to select Generic Ethernet Module and then click OK to open the New Module

dialog box.
I Select Module D_<
Module Description Vendor
1769-L32E Etherne.. 10/100 Mbps Ethernet Pork on CompactLogixS352E Allen-Eradley ~
1769-L35E Etherne.. 10/100 Mbps Ethernet Pork on CompactLogixS335E Allen-Eradley
1783-EMZDMNA 1783 Ethernet to Devicellet Linking Device Allen-Bradley
1783-EMBT/A 1788 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
1785-EWEE) A 1785 10/100 Mbps Ethernet Bridge wEnhanced Web Serv.. Allen-Eradley
1794-AENT/A 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  allen-Eradley
1794-AENT/E 1794 10100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley
Drivelogix5730 Eth... 10/100 Mbps Ethernet Pork on Drivelogix5730 Allen-Bradley
ETHERMET-BRIDGE  Generic EtherMet/IP CIP Eridge Allen-Eradley
ETHERMET-MODULE  Generic Ethernet Module k Allen-Eradley
EtherietIP SoftLogix5800 Ethertet(IF Allen-Bradley —
PH-PSSCEMASA Ethernet Adapter, Twisted-Pair Media Parker Hannif
+- Digital v
17 2
Find. | AddFavorie |
By Categary By Yendor J Favarites ]
Ok, | Cancel | Help |
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Enter or select the following information:

— Name: SNAP_IRIO

— Comm Format: Data - REAL.

— IP Address: [P address of the EB1

— Input Assembly Instance: 100, Size: 3 (There are three 32-bit input DINTS.)

— Output Assembly Instance: 101, Size: 2 (There are two 32-bit output DINTs.)

— Configuration: 1, 0 (You must enter these values.)

NOTE: The Input Instance is an RSLogix 5000 READ assembly, and the Output Instance is an RSLogix
5000 WRITE assembly. The Configuration values are not used, but they must be entered.

The completed dialog box should look like this:

New Module 3

Type: ETHERMET-MODIJLE Generic Ethernet Module
Vendor: Allen-Bradley
Parent: LocalEME
Name: ]SNAF‘_IHID Connection Parameters
Azzembly )
Dezcription: Instance: Size:
Imput: a0 i3 _IQ [32-hit)
oupt [T 2 = (32
Carmm Format:]Data -REAL LJ . ; 5 :

N Configuration: |1 10 :|. B-bit
Address / Host Name = = (i
' IP Address: | 192 168 . 0 . 1 s Iput
" Host Mame: | At !

¥ Open Module Properties ok | Cancel J Help
Click OK.

The Module Properties dialog box opens, showing the Connection tab for you to enter the
Requested Packet Interval (RPI). The RPIis basically the scan time of the remote I/0 unit.

Set the RPI'to 200.0 ms, and then click OK.

The Opto 22 remote I/0 has now been configured and added to the RSLogix 5000 software as a
generic Ethernet module.

10. Open the Controller Tag, and then click the Edit Tags tab.
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11. Delete the Process_Temperature_EU from lesson 1 tag by right-clicking on it and then
selecting Delete.

-5 Controller 10446 ~ Scope: | f010448 - M Shaw &l I
Controller Fault Hand Narne o H Monitor “Process_Temperature_EL"
23 Power-Up Handler | Process_Temperature ELI Mew Tag which aliases "Process_Temperature_EL"
=I5 Tasks J + SNAP_IRIO:C Edit "Process_Temperature_EU" Properties Alt+Enter
=158 MainTask |+ snep_IRID:
|+ snar IRID:D ) ]
ﬂ Go ko Cross Reference For "Process_Temperature_EU"  CHrl+E
<
4 : i Maonitor Tags ,\Edi‘t Tags /_ Find All "Process_Temperature_EL"
Ready Go To... Chrl+a
3 cut Chrl+y
Process_Temperature_EU tag s —
Edit Tags tab
| Delete 1. Del |

lans

12. Select Communications—Download to download the RSLogix 5000 program to the controller,
and then click Download in the next dialog box that appears.

13. Select Communications—Run Mode, and then click Yes in the next dialog box.
14. In the Controller Tags window, expand SNAP _IRIO:I until you see the Opto 22 input tags.

# | Controller Tags - I04AB(controller)

Scope: | ff010448 - Show.. | Show Al

MName [ |Alias For | Baze Tag | Data Tupe | Style

| |+SNaP_RIDC _ _ |BB:ETHERNET_.. |

| = SNAP_IRID: | ABETHERNET ...
[ = SNAP IRID:LData | | {REAL[3] |Float
Opto 22 _+— SNAPIRIO:DataD] | _ REAL |Float
, = || sneP_ImIoiDat) _ REAL Float
input tags T SNAPIRIOIDEaZ) | REAL Float

| |+isNep RIDO _ ABETHERNET_..

15. Enter a description for each of the input tags as follows:

Tag Description

0 Tank Level

1 Max Level

2 Proportional Valve
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The input tags will now look like this:

& Controller Tags - I04AB{controller)

Scope: | 10448 - Show... | Shaowal

W armne [ |Alias For| Bagze Tag | Data Typel Style | Drescription || =

+ SHAP_IRIO:C ABETH...

— SNAP_IRIO:N ABETH...

—SHAP_IRIO:LData REAL[3]  Float
SKAP_IRID:LD ata[0] REAL Float  |Tark Level Input tag

| SHAP_IRIO:LData[1] REAL Float  |Max Level ' descriptions
| SMAP_IRIO.Datal2] REAL  Float =
|4 [ » % Monitor Tags ) Edit Tags / 1 [ » ’_‘

16. Expand SNAP _IRIO:O until you see the output tags, and then enter a description for each
output tag as follows:

Tag Description

0 Proportional Valve

1 Valve High Clamp

The output tags will now look like this:

& Controller Tags - I04AB(controller)

Scope: | i 1044B - Show... | Show Al
M armne £ |Alias Forl Baze Tag | Data T_I,Jpe| Style | Description | |L
| #SMNAP_IRIO:C SBETH...
| =/ SMNAP_IRID AB:ETH...
+ SMNAP_IRIO:] D ata REAL[3]  Float
| =/ SMAP_IRIO:D AB:ETH...
— SHAP_IRIO:O.Data REAL[Z]  Float
. SHAP_IRIO:0.Datal0] REAL Float |FropotionalYalve | —— — Output tag
= SMAP_IRID-0.Data[1] REAL  Float = descriptions
[« r T monitor Tags hEdit Tags /|4 »
== -
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17. Do the following things:
a. Notice the values for input [0] Tank Level and [1] Max Level.
b. Turn the Tank Level potentiometer to the right and notice that the values change.

c. Turn the Tank Level potentiometer back to the left and notice what happens. The value of
input [0] Tank Level decreases, but the value of input [1] Max Level has captured the
maximum tank level.

W amme

&

| Walue

Scope: EﬂID#«B - Shaw... STRING, ALAF

<

+ SHAP_RIO:C

|= sueP_RID:

— SMNAP_IRIO:|.Data

SHAP_|RID:I.Data[0]
SHAP_|RI0: Data[1]
SHAP_IRIO: Datal2]

)
fonal
fooal

15.7164 I 25.670403
15.7192 25.673203
0.0 0.0
a b
Initial value Potentiometer
turned to the right

Max tank level
captured

13.9664
25.673203
0.0

C
Potentiometer turned
back to the left

You have just read the analog value of the Tank Level and recorded the maximum Tank Level
value, all in scaled Engineering Units.

Using Analog Output

In this activity you will see how the Allen-Bradley PLC communicates to the SNAP analog output.

You will also see an example of an intelligent attribute, analog output clamping.

1. Stop the controller by selecting Communications—Go Offline.

2. Open the MainRoutine and add one rung of ladder logic instruction.

3. C(lick the Move/Logical tab, and then click the MOV button to add a Move instruction.

4. Double-click Source, expand SNAP_IRIO:I, and then select SNAP_IRIO:I.Data[0], Tank Level.

nRoutine™

Select Source

O

Move

I |

Dest

A
Source || AP_IRIOData[l] " |

| Mame |Data Type |Descrip1ion | .
T SNAP_IRIO: Data REAL[3]
SHAP_RIC: Datal0] . REAL Tark Level |
ﬂ SMAP_IRIC: ] Datal1] " REAL Mz Level
SMAP_RID Data[2]  |Mame: SMNAP_IRIC:LDaa(0])  proportional valve
. Data Type: REAL
ﬂ +=EMAP_IRIO:O Description: Tank Level Z
Contraller
Program
Show: Show &l >3
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5. Double-click Dest, expand SNAP_IRIO:O, and then select SNAP_IRIO:0.Data[0],
Proportional Valve.

EEX

Propartional Walve
O

|- Select the destination

have
Source SMAP_IRIC: Data]0]
17 ANRA

Diest |NAP_IRIO:O.Data[D]' ﬂ —
| Mame Data Type Description b |
ﬂ F-EMAP_IRIC ABETHERMET _MC...
] ﬂ —-SMAP_IRICD AB:ETHERMET _Mi...
—EMAP_IRIC: O Diata REAL[Z]
SHAP_ IRIC:O Datal0] I REAL Proportional Yalve
ﬂ SMAP_RIC:O Datal1] iy EEA] Ive High Clamp | —
Mame: SHAP_TRIO: O, Daka[0] o3
Daka Type: REAL
Cantroller Description: Proportional Valve
Program
Show: Show Al >

6. Select Communications—Download, and then click Download in the next dialog box that
appears.

7. (lick Yes in the next dialog, which asks, “Change controller mode back to Remote Run?”
8. Select Communications—Run Mode, and then click Yes in the next dialog box.
9. Open the Controller Tags and expand the input and output tags.

10. Notice on the Learning Center that there is now a value for the Proportional Valve, displayed in
scaled Engineering Units.

Potentiometer
Proportional Valve

"‘“”fjﬁ:::‘\ \
\}\\\‘Q\&S\\é ;\\-\Q.

\

11. Turn the potentiometer and watch the Proportional Valve value change in RSLogix 5000 as well
as in the Proportional Valve display on the Learning Center.

12. Do the following things to see the intelligent I/O feature of an output clamp.
a. Tumn the Tank Level potentiometer on the Learning Center to the left, close to zero.
b. InRSLogix 5000, go to the Valve High Clamp value and enter a value of 15.
c. Turn the potentiometer clockwise as far as it will go.
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In the output assembly, notice that the Proportional Valve value has gone above 15, yet in
the input assembly the Proportional Valve has clamped at 15.

& Controller Tags - I04AB(controller) EIE|PE|
Scope: |@ I044B j Shawi... | STRING. ALARM, ALARM_ANALOG, ALARM_DIGITAL, AX_WALVE
Mame [ |Value “| Force Mas“| Style Description =
| HSNAP RIO:C foool fooof
| =ISNARIRIO: foool foool
= SNAP_IRID:|.Data [ ...} Float
- SNAP_|RIO:L.Data[0] 35.0336 Float Tank Level
SHAP_IRID:|.Data[1] 1282.8008 Float Maw Tark Level
- SHNAP_IRID:|.Data[2] 15.0 Float Fropartional ' alve
| =FSNAP_IRIO:O fooo noo
= SNAP_IRID:O.Data I +vo b Float
- SNAP_IRIO:O.Datal0] 35.0336 Float Proportional ' alve
- SHAP_|IRIO:O.Datal1] 15.0 Float “ahve High Clamp
| <] [\ Monitor Tags {EditTags / | | ,
Proportional Valve in Proportional Valve in
output assembly input assembly

Also note that the Proportional Valve display on the Learning Center has clamped at
approximately one half the full scale.

Summary of Lesson 3

In lesson 3 you configured analog input and output points at the I/O level to return values in
Engineering Units that were matched to the field instrumentation. In addition you used some of the
available intelligent I/0 attributes, including Analog Input Maximum Value and Analog Output High
Clamp.

Lesson 4: Using Distributed PID Loop Control

In this lesson you will build on the previous lesson to configure and run a distributed proportional
integral derivative (PID) loop in the Opto 22 intelligent remote I/0. This PID loop will write to the PID
setpoint sent from the Allen-Bradley controller to demonstrate how you can change a setpoint
based on a process condition. You will also use the PID loop tuning tool that’s available in the
EtherNet I/P Configurator.

Configuring the ICTD Temperature Probe

1. In EtherNet/IP Configurator, open SNAP_IRIO.otg, the configuration you created in a previous
lesson.

2. (lick the Configure 1/0 Modules & Points tab, and then expand module 3, the SNAP-AICTD
analog input module.
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3. Double-click point 0 of module 3, the SNAP-AICTD analog input module, and name the new
point Process_Temperature.

Add Analog Point X]

Mame: |F'r0c:ess_Temperalure

Dezcription: |

Type:

Module:  |SM&P-ICTD: ICTD Temp. Probe |

Lnits: Degrees F
Zemo Scale: |-40 Q
Full Scale: 302 Q

YWatchdog: + Mo

Ok, | Cancel |

NOTE: The ICTD temperature probe on your Learning Center is actually a PID Simulator, which
has—in addition to the ICTD—a resistor that heats up the probe to simulate a real world process.
This resister is wired to point 1 of module 2, the SNAP-AOV (analog output module).

4, (lick OK.

5. Expand module 2, the SNAP-AQV analog output module, and add point 1 with the following
characteristics:

— Name: Heater_Control
— Module: Scalable

Add Analog Point X]
Mame: |H eater_Control
D escription: |
Type:
Module:  |SNAP-AOY-27: -10- 410D C [Scalsbls) |
: Scaling
Unitz: Percent
Drefault

Zero Scale: |-100

LCusgtom...
Full Scale: (100

watchdog, & Mo 7 Yes

(14 | Cancel
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6. C(lick the Custom button to open the Scale Analog Readings dialog box.

7. Complete the fields as follows:
- Scaled Units: Percent

— Lower Value
Actual: 0
Scaled: 0

— Upper Value:
Actual: 10
Scaled: 100

Scale Analog Readings F§|

Scaled Units: |Percent

Lower Value

Actual |0 [vDC

Scaled: |D |Percent

Upper ¥alue
Actual |10 [vDC

Scaled: |'I an |F'ercent

Ok, | Cancel |

8. (lick the Configure PID Loops tab.

Configure 140 Modules & Points  Configure PIDLLoops ] Configure Assemblies] Werify ]

i I arne | Input | Setpaint | Outp A
00 Mot Used
01 Mot Used
02 MotUszed
03 Mot Used
04 Mot Used

Add

Delete

I odify

9. Select PID #00 and then click the Add button.
10. On the Add PID Loop dialog box, complete the fields as follows:

— Name: Process_Control

— Input: 1/0 Point, Process_Temperature
- LowRange: 0

- High Range: 90

- Setpoint: PLC

- Initial Value: 0

- Output: /0 Point, Heater_Control

- Lower Clamp: 0
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- Upper Clamp: 100
- Algorithm: Velocity
- Scan Rate:

- Gain:-10

- Tunel:04

— TuneD:0

Leave the default settings for all other parameters. The completed dialog box should look like
this:

Add PID Loop 9

Marme: |F'mc:ess_ContmI

Description: |

Input: |I.n’D Paint LJ IF'roc:ess_Temperature _v_j [ Square Root

Low Range: |0 High Range: |90
Setpaint: PLC | Initial Value: |0

Output; | 120 Paint LJ |Heater_ControI j
Lower Clamp: (0 Upper Clamp: (100
Min Change: |0 tax Change; |0

Output options for when the input i out of range
[ Switch bo manual mode when input goes out of range

[~ Force output when input iz out of rangs [auto mads only)

Algarithm: Welocity > | Gain -10 Fd Fwd Initial: IU
Mode: At v] Tune |: [1R3] Fd Fwd Gain: 10
ScanBate: |1 gec,  TuneD: i}

(i]% | Cancel ‘

The Scan Rate is the rate at which each individual PID loop is solved. It is not related to the
communication between the Allen-Bradley controller and the SNAP intelligent remote I/0
(RPI). You might remember that the PID loop execution is independent of the PLC and
distributed in the SNAP 1/0. Although the max scan rate can be as low as 1 millisecond for an
individual PID loop, for this lesson we will leave the scan rate at 1 second.

11. Click OK.
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12. Click the Configure Assemblies tab, and then add the following members to input
assembly 100:

Number Class Instance Attribute

3 PID Loop Controller PID Loop #: 0 Setpoint

4 PID Loop Controller PID Loop #: 0 Input

5 PID Loop Controller PID Loop #: 0 Output

13. Click output assembly 101, and add the following member to the existing configuration:

Number Class Instance Attribute

2 PID Loop Controller PID Loop #: 0 Setpoint

The updated assemblies now look like this:

Input Assembly 100:

Configure 1/0 Modules & F'Dints] Configure PID Loops  Configure Assemblies l\ferif_l,l ]

Azzembly Instance: 100

E%EI'IEQ 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 0111 | 112 | 113 | 114 | 115
Description:

Azzembly Members:

# | DINT | Bit | Size | Class Instance Attribute
0 i] 0 32 Analog Input Point Tank_Level Mod:04 PLOD ialue £dd
1 1 0 32 Analog Input Point Tank_Level Mod:04 PEO0  Masimumralue
2 2 0 32 Analog Output Point Proportional Walve Mod0.. ifalue
3 3 0 32 PID Loop Controller FID Loop #: 0 Setpoint
4 4 0 32 PID Loop Controller FID Loop #: 0 Input
5 5 0 32 PID Loop Contraller FID Loop #: 0 Output
Output Assembly 101:

Configure 120 Modules & F'Uints] Configure PID Loops  Configure Assemblies lVerif_l,l ]

Azzembly [nstance: 101
102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 0117 | 112 | 113 114 | 115
Description:

Azzembly Members:

# | DINT | Bit | Size | Class Instance Attiibute

0 i} 0 32 Analag Output Paint Propartional_Yalve Mod0.. Malue Add
1 1 1] 32 Analog Output Point Proportional Walve Mod0..  HighClamp

2 2 0 32 PID Loop Controller FID Loop #: 0 Setpoint

bl

14. Press Ctrl+S to save the configuration.
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15. Click the Verify tab.

Configure 120 Modules & Pointsl Configure PID Loops] Configure &ssembliss  Werify

Device: SNAP_IRIC L
Type: SHAP-PAC-EE1 Download...
IF ALddress: 192.168.0.1

ASSEMELY VERIFICATICN

Azsenmbly Instance 100 Size: 6 DINTs [125 Max)
bAzsembly Instance 101 Size: 3 DINTs (125 Max)

Total Assenbly Menbers: 2 (4028 Max)

111 Ahssenbly Instances are configured properly! OEK to
download this Lssenmbly.

16. Click the Download button.
17. In the Download Configuration dialog box, select the brain’s IP address.

# Download Configuration to Opto 22 Device

I ame | Description | Part Ciownload |
SHaP_IRIO 20
Clear Settings
Close
Timeout [msec):
< ¥ 10000

18. Click Download.
19. When the configuration has been downloaded successfully, click Close.

This completes the setup of the Opto 22 remote I/0 for lesson 4.

Configuring RSLogix 5000

1. InRSLogix 5000, open I04AB, the project from the previous lesson.

2. Inthe project tree display, expand I/0 Configuration, Backplane, 1769-L32F Ethernet Port
LocalENB, and Ethernet.

3. Double-click ETHERNET MODULE SNAP_IRIO to open the Module Properties dialog box.
4. C(hange the size for assembly 100 to 6 and the size for 101 to 3.
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B Module Properties: LocalENB (ETHERNET-MODULE 1.1)

General | Connection | Module Infa |

Type: ETHERMET-MODULE Generic Ethemet Module
Wendar: Allen-Bradiep
Parent: LocalEME
Connection Parameters
Mame:
[EnaP_IRID ety | Changeto 6

Drescription: Ihstatice: Size:

[nput; 100 [ il [32-hit)

Dlutput; m T
Comm Format: | J o P 3 T Change to 3

- Canfiguration: |1 = [5-bit g
Address / Host Name Sl 5]

P Address: | 192 168 . O

N

" Host Marne: |

—
—

Statuz: Offline

Cancel

o |

| Help

5. (lick OK.

6.

7. Inthe Controller Tags window,
8. (lick the Edit Tags tab.

In the project tree display, double-click Controller Tags.

expand SNAP_IRIO:I until you see the Opto 22 input tags.

You should see the existing tags from the previous lesson:

Narme & |Alias For | Baze Tag | Data Type | Style | Drezcription ||
|+ SNAP_IRIO:C ABETHERMNET_...
| |=SMARIRIC ABETHERNET_...
= SNAP_IRIO:|.Data REAL[E] Float
SHAP_IRIO:].Data[0] REAL Float Tank Level .
- _ >Emtmg
SMAP_IRIO:.Data[1] REAL Float Max Level X
] SNAP_IRID:.Datal2] REAL Float | Proportional Valve Inputtags
L SNA&P_IRID:].Data[3] REAL Float
- SNAP_IRIC:].D ata[4] REAL Float
L SNAP_IRIO:].D ata[5] REAL Float

9.
Tag Description
3 Setpoint
4 Process Temperature
5 Heater Control
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The input tags will now look like this:

Marne <) |Alias For | Baze Tag | Data Type | Style D ezoription ||
.| FSHAP_IRIO:C AB:ETHERM...
| =SNAP_IRID AB:ETHERM...

— SNaP_IRIO:.Data | REAL[E] Float

- SHAP_IRIC:LD ata[0] RE&AL Float Tank Level
- SHAP_|IRIO:1LData[1] REAL Float b ax Level
- SMaP |RIO:1Data[2] REAL Float Propaortional Yalve
- SMAP_IRIO:.Data[3] REAL Flaat Setpoint\ New input
- ShAP_IRID:LD ata[4] REAL Float Process Tempemtur/ tags
- SHAP_IRID:LD atalm] RE&AL Float Heater Contral

10.
11.

The output tags will now look like this:

Expand SNAP _IRIO:O until you see the existing output tags.
For the one new output tag, enter Setpoint as the description.

Mame i | Aliag For | Basze Tag | Data Tupe Style Dezcription ||
|+ SNAP_IRIO:C AB:ETHERM...
|+ SHAP_IRID AB:ETHERM. ..
___|=ISNAP IRID:D AB:ETHERN. ..
— SNAP_IRIO:0.Data | REAL[3] Flaat

|- SHAP_IRID:0.Data0] REAL Float Froportional Yalve

SHAP_IRIO:O.Datal1] RE&AL Float Yalve High Clamp
m SNAP_IRIO:0.Data(2] REAL Float | Sefpaint New output

tag

12. Select Communications—Download to download the RSLogix 5000 program to the controller.
13. Click Download in the next dialog box that appears.
14. Select Communications—Run Mode, and then click Yes in the next dialog box.

Controlling the Setpoint

1.

2.
temperature in the room.

With the Controller Tags window open in RSLogix 5000, click the Monitor Tags tab.
Notice that the Process Temperature is displayed in engineering units and it shows the

I ame 3 |\-"alue “| Farce Mas“| Stple Description
|+ SNAP_IRID:C focal focad
= SHAP_IRID:] flocal focad
= SHAP_IRID:L.Data T f...} Float
L SHAP_IRIO:LD ata[0] g.694 Float Tank Lewvel
L SHaP_|IRIO:1LData[1] 12.555199 Float Max Lewvel
SHAP_IRID:LData[2] 0.0 Float Fropartional W alve
L SHAP_IRID:LData[3] 0.0 Float Setpaint
( SHAP_IRID:LData[4] 74,3414 Float Procesz Temperature )
SHAP_IRID:LD ata[5] 0.0 Float Heater Control
Process Temperature

rise.

Hold the probe between your fingers for a only a second or two and notice the temperature
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Now you're going to observe how the PID loop reacts when you change the Setpoint based on
a process condition.

4. Expand the output tags so that you can see the Setpoint tag.

5. (hange the Setpoint tag’s value to a few degrees higher than the current Process Temperature,
and then press Enter.

For example, if the Process Temperature is 74, change the Setpoint to 78.

Mame & |Value “| Force Mas“| Style | Description
|| FISNAP_IRIO:C facol foool
| |I=I'SNAP_IRIO: focal foool
= SMAP_IRID:|.Data focol {e.o} | Float
Change the - SHAP_IRIO:. Dataf0] 8.694 Float Tank Level
8 SHAP_IRIO:.Data[1] 12.555199 Float Max Level
Setpoint to a few | SNAP_IRIC:.Datal2] 0.0 Float Proportional Valve
degrees higher. \ SNAP_IRID:1.Data[3] 78.0 Float Setpaint
L] SHAP_IRIO:|.Dataf4] 78.087555 Float Process Temperature
- WAP_IRIO:|.Data[5] 54, 46072 Heater Control
|__|I=I'SNAP_IRIO:D focal
| = swermi:oDaE fosol) Watch these
SHAP_IRID:O.Dataf0] Float Froportional ' alve VaerS react.
SHAP_IRIO:O.Dataf1] Float Walve High Clamp
SHAP_IRID:O.Dataf2] Float Setpoint

6. Watch the Heater Control and Process Temperature react.

You should see the Heater Control vary as it attempts to change the Process Temperature to
match the Setpoint.

7. Now go to EtherNet I/P Configurator and click the Configure PID Loops tab.
8. SelectLoop 00, Process_Control.

Configure 1/0 Modules & Points - Configure PID Loops ] Configure Assemblies] Yerify ]

S etpaint O
1 “ontio Heater Control
0 Mot Used

02 MotUszsed Delete
03 Mot Used
04 Mot Uged Fadify
05 Mot Used

06 Mot Used .
07 Mot Used j
08 MNotUszed z
09 Mot Uszed

1N Mokl leed e ; Tuning
< » Tuning.. —
4[§j button
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9. (lickthe Tuning button.
10. Observe what happens in the View PID Loop dialog box.

# | R | Imput | Setpaint | Output | tod ~
00 Process Conbol Procesz Temp..s J Heater_Control At
01 Not Uged S T - "
o2 Nﬂt Uz:d 8 "Process_Control” - View PIU'. ap (scanning)
03 Mot Used =
D4 MNotlUsed| Mame: |zl
05 Mot Uszed
06  MNaotUsed| [nput ¥8.33115 Gair: Scan Rate: |1 FEC. Mode: | Sto 3:
gg :E: Hz:g Setpoint. |78 Tunel: (0. Scan Counts: 170425 E
03 Mot Uszed| Output  |56.09373 Tune D: [0
n [ A RETY:
<

Plat | 1/0 Details | Misc. Detaiks | Welocity dlgorithm |

Itput

= utput

100

Data  p ][Input.t‘-‘-.xis » ][Uutputhxis} ][TimeAxis » ]

Cloze | | | Save Tuning |

In the View PID Loop dialog box, you can tune your PID loop using the Gain, Tune |, and Tune D
parameters. To save changes to the I/0 brain's RAM, click the Apply button. Or, if you want to
save the changes permanently to flash memory and your configuration file, click the Save
Tuning button. The Save Tuning button does not interfere with communications to the
Allen-Bradley controller. For more information on PID tuning and the features of the PID tuning
tool, see form 1770, the EtherNet/IP for SNAP PAC Protocol Guide. See also, Opto 22 form 1641,
Optolutorial: SNAP PAC PID, which we highly recommend for detailed information on PIDs on
Ethernet-based 1/0 units. Form 1641 is available for download from our website at
www.opto22.com.

About PID Loops

PID loops (or simply PIDs) are used to drive an input (a process variable) toward a particular value
(the setpoint) and keep the input very close to that value by controlling an output. For example,
consider temperature control, where the input is a measurement of ambient temperature, the
setpoint is the desired temperature, and the output is a heater. The PID for this system will use a
mathematical formula that controls the output to maintain a desired temperature, efficiently adjust
to changes in setpoint, and compensate for changes in load, such as the influx of cold air. In this
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example, a temperature sensor (analog input), a thermostat (analog input), and a heater control
(analog output) are components of one system, controlled by a PID loop.

SNAP PACI1/0 units support 96 PID loops. PIDs can control isolated systems or be part of cascaded
systems where one loop controls the setpoints or input variables of others.

The PID operates at the I/0 unit, independently of the controller. Once configured and downloaded
to the brain, a PID operates until the I/0 unit loses power. Remember that changes are not written to
the 1/0 unit until the configuration is downloaded to the Opto 22 device. Each PID loop must be
individually configured and tuned.

Summary of Lesson 4

In lesson 4 you built on the previous lesson to configure and run a distributed proportional integral
derivative (PID) loop in the Opto 22 intelligent remote 1/0. The PID loop wrote to the PID setpoint
sent from the Allen-Bradley controller to demonstrate how you can change a setpoint based on a
process condition. You also used the PID loop tuning tool that's available in the EtherNet I/P
Configurator.

What's Next?

Now that you've completed the lessons and are ready to move on to the next level, here's where you
can go for more information:

If You Need Information About: Do This:

EtherNet/IP Configurator, EtherNet/IP messaging,

and SNAP 1/O hardware See “Documents and Online Help” on page 2

Contact Opto 22 Pre-sales Engineering

How to configure a system or technical information on | Local: (951) 695-3000

Opto 22 products Toll-Free (in the U.S.): (800) 321-6786
Fax: (951) 695-3095

E-mail: systemseng @ opto22.com

Go to:

How to find distributors http://www.opto22.com/site/co_distributors.aspx

Selecting products from the Opto 22 website Go to: http://www.opto22.com/site/pr_index.aspx
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A: Supported Allen-Bradley
Platforms

Opto 22 supports using the ControlLogix® and CompactLogix™ controller platforms, V13-17, with
Opto 22 SNAP 1/0. Both of these platforms support Implicit Messaging (also known as I/0
messaging) and Explicit Messaging.

The following Allen-Bradley platforms also support EtherNet/IP. While some controllers in these
platforms only support explicit messaging, Opto 22 may be able to assist you in using them.

+  MicroLogix™

*  Drivelogix
«  SIGS

*  FlexLogix
«  PLGS

*  SoftLogix5800

NOTE: Some Allen-Bradley controller platforms have only specific models that support EtherNet/IP or
require an adapter module or card.

For a complete and up-to-date list of Allen-Bradley platforms that support EtherNet/IP, and more
information on which platforms support Implicit Messaging or Explicit Messaging only, please
contact Rockwell Automation.
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