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Important User Information

This documentation, whether, illustrative, printed, “online” or electronic (hereinafter “Documentation”) is intended for use only as
a learning aid when using Rockwell Automation approved demonstration hardware, software and firmware. The Documentation
should only be used as a learning tool by qualified professionals.

The variety of uses for the hardware, software and firmware (hereinafter “Products”) described in this Documentation, mandates
that those responsible for the application and use of those Products must satisfy themselves that all necessary steps have been
taken to ensure that each application and actual use meets all performance and safety requirements, including any applicable
laws, regulations, codes and standards in addition to any applicable technical documents.

In no event will Rockwell Automation, Inc., or any of its affiliate or subsidiary companies (hereinafter “Rockwell Automation”) be
responsible or liable for any indirect or consequential damages resulting from the use or application of the Products described in
this Documentation. Rockwell Automation does not assume responsibility or liability for damages of any kind based on the
alleged use of, or reliance on, this Documentation.

No patent liability is assumed by Rockwell Automation with respect to use of information, circuits, equipment, or software
described in the Documentation.

Except as specifically agreed in writing as part of a maintenance or support contract, equipment users are responsible for:
+  properly using, calibrating, operating, monitoring and maintaining all Products consistent with all Rockwell Automation
or third-party provided instructions, warnings, recommendations and documentation;
«  ensuring that only properly trained personnel use, operate and maintain the Products at all times;
+  staying informed of all Product updates and alerts and implementing all updates and fixes; and
+  all other factors affecting the Products that are outside of the direct control of Rockwell Automation.

Reproduction of the contents of the Documentation, in whole or in part, without written permission of Rockwell Automation is
prohibited.

Throughout this manual we use the following notes to make you aware of safety considerations:

Identifies information about practices or circumstances
that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

>

LA ULI  (dentifies information that is critical for successful application and understanding of the product.

ATTENTION Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you:

+ identify a hazard
+ avoid a hazard
* recoghize the consequence

all

SHOCKCHAZARD SPTNN may be located on or inside the drive to alert people that dangerous voltage may be present.

BURN HAZARD

Labels may be located on or inside the drive to alert people that surfaces may be dangerous temperatures.

> o
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Before you begin

About This Lab

This session provides you with an opportunity to explore the ControlLogix or CompactLogix platforms, depending on the station
at which you find yourself seated. The following sections explain what you'll be doing in this lab session, and what you will need
to do to complete the hands-on exercises.

What You Wl Acconplish In This Lab
As you complete the exercises in this hands-on session, you will:

= Learn the primary advantages of Logix based controllers
= Design, create and download programs to a Logix controller

= Examine a controller executing a program

Who Should Complete This Lab
This hands-on lab is intended for:

= Controller users who want to become familiar and comfortable with the basics of the Logix Designer within the Studio 5000
programming environment.
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Lab Materials

For this Hands-On lab, we have provided you with the following materials that will allow you to complete the labs in this
workbook.

Hardware

This hands-on lab requires one of the following Demo boxes:
This is your hardware.

1. ControlLogix demobox

2. CompactLogix demobox (either L43 or L35E)

Software
This hands-on lab uses the following software:

= Studio 5000 programming software

= RSLinx Classic software

Files
There are no starting project files for this lab; you will be creating your own file as you go.
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Document Conventions

Throughout this workbook, we have used the following conventions to help guide you through the lab materials.

This style or symboal:

Indicates:

Words shown in bold italics (e.g.,
Studio 5000 or OK)

Any item or button that you must click on, or a menu name from which you
must choose an option or command. This will be an actual name of an
item that you see on your screen or in an example.

Words shown in Courier text,
enclosed in single quotes (e.g.,
'Controllerl ')

An item that you must type in the specified field. This is information that
you must supply based on your application (e.g., a variable).

Note: When you type the text in the field, remember that you do not need
to type the quotes; simply type the words that are contained within them
(e.g., Controller1).

FYI

The text that follows this symbol is supplemental information regarding the
lab materials, but not information that is required reading in order for you to
complete the lab exercises. The text that follows this symbol may provide
you with helpful hints that can make it easier for you to use this product.

Note: If the mouse button is not specified in the text, you should click on the left mouse button.
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About Logix Controllers

ControlLogix: Perfect for high-speed, high-perform ance, multidiscipline control

ControlLogix brings together the benefits of the Logix platform — common programming environment, common networks,
common control engine — to provide the high-performance your application requires in an easy-to-use environment. Tight
integration between the programming software, controller, and 1/O reduces development time and cost at commissioning and
during normal operation.

ControlLogix offers the following benefits:
= Premier high-speed, high-performance control platform for multidiscipline control (sequential, process, drive, and motion).

= Fully-redundant controller architecture provides bumpless switchover and high availability.
= Widest range of communication options and analog, digital and specialty /0.

= Select ControlLogix products are TUV-certified for use in SIL 2 applications

With memory options ranging up to 32MB, ControlLogix controllers support intensive process applications and provide fast
processing of motion instructions in a single integrated solution.

ControlLogix provides modular network communications that let you purchase only what you need. Interface using ControlLogix
communication modules via a ControlLogix gateway, without the need for a processor in the gateway chassis, or interface
directly to a ControlLogix controller.

The ControlLogix solution also provides time synchronization capabilities, which is particularly useful in first fault and process
sequencing applications.

CompactLogix: Perfect for smaller, machine-level ¢ ontrol applications

CompactLogix brings together the benefits of the Logix platform — common programming environment, common networks,
common control engine — in a small footprint with high performance. The CompactLogix platform is perfect for tackling smaller,
machine-level control applications, with or without integrated motion, with unprecedented power and scalability. CompactLogix is
ideal for systems that require standalone and system level control over EtherNet/IP, ControlNet, or DeviceNet. Think
CompactLogix when you need economical, reliable control.

CompactLogix offers the following benefits:

= Rackless I/O for flexible installation

= High functionality in an economical platform

= Analog, digital and specialty modules cover a wide range of applications

= Advanced system connectivity to EtherNet/IP, ControlNet, and DeviceNet Networks

= Truly integrated motion control capability

With a user memory ranging from 512K to 3Mb, CompactLogix controllers offer options of USB or serial, EtherNet/IP or
ControlNet channels, modular DeviceNet communications and local I/O capacity that can range from 8 to 30 1/0 modules.

Use CompactLogix for small- to medium-size solutions including motion axes, I/O, and network connectivity requirements. The
new 5370 CompactLogix controllers offer integrated dual Ethernet/IP ports that support Device Level Ring (DLR) topology and
integrated motion on Ethernet/IP. The 1769-L3x controllers offer a built in Ethernet port, you can also add an optional 1768-
ENBT communication module for L4x controllers for EtherNet/IP communications for plant-wide control.

About Studio 5000
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What's new?

Studio 5000 is the first evolution of our Integrated Engineering Environment and is the foundation for the future of Rockwell
Automation Engineering Design tools and capabilities. It is the one place needed for design engineers to develop all the
elements of their control system. All in one intuitive tool and environment that increases development efficiencies resulting in
shorter design cycles and faster time-to-market.

Logix Designer

Studio 5000 is @ modular framework for engineering collaboration with plug-ins for specific engineering tasks. For example,
there will be a core plug-in that will be used for developing projects for Logix controllers. This plug-in is referred to as Logix.
Designer . Logix Designer brings the existing RSLogix 5000 user interface into the Studio 5000 environment which will
introduce new shared components. These components will bring even more power, flexibility, and organization to the Logix
design environment. Studio 5000 will be required for all Logix controllers that are running version 21 firmware or greater.

View Designer

A future version will introduce a new core plug-in to Studio 5000. This plug-in will be View Designer . View Designer is the
graphical design environment for the View 5000 touch screen terminals. This allows developers to design PAC and HMI
applications in the same environment. The shared services between the Studio 5000 plug-ins allow major components, such as
a tag database, to be shared between PAC and HMI applications.
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Section 1. Creating a Project

This lab section should take roughly 20 minutes to complete.
Objective:

= Create a new project

= Write ladder logic

= Use symbolic tag names

= Use the tag monitor/editor

Launching Studio 5000 Cortfiguration Software
In this section of the lab, you will launch the Studio 5000 software, which will allow you to configure and program a controller.

1. Read the Before You Begin section on page five of this document before proceeding.

2. Double-click on the Studio 5000 icon on the Desktop to launch Studio 5000 software.

o

:!‘.L.illsi. SHEL

The Studio 5000 Splash Screen appears.

Rockwell Software 7’
il —
Create Open  Explore
:&a\ New Project Existing Project Help

. From Import Sample Project Release Notes

= -From Sample Project From Upload About
Recent Projects :

FYI

To see what versions of Studio 5000 you have installed on your computer, select About under the Explore
section.
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Creating a New Controller Project
In this portion of the lab, you will create an offline project using a ControlLogix 1756-L75 controller.

1. Select NewProject under the Create section.

Create

New Project
From Import
E po
gmm Sample Project

2. When the New Project pop-up is displayed, type ‘1756-L75' in the Search field.

% New Project 2] x|
Logix 1756-L75 x
1756-L75 ControlLogix® 5570 Controller
Name: I |
Location: IC:\Users\Labuser\Documents j Browse... |

Notice the Name field is highlighted in a red box. This indicates a required field that must be configured before a
project can be created.

3. Type ‘Controllerl’ into the name field.

Name: I Controllery

Location: I C:\Users\Labuser\Documents j Browse... |

ETH T T

4. Press the Next button.
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5. When the Project Configuration  window appears, fill it in as shown below.

Project Configuration

Controllerl (1756-L75 ControlLogix® 5570 Controller)

Revisicn: 27 -
Chassis: I 1756-A10 10-5lot ControlLogix Chassis j
Slot: I vI
Security Authority: I Mo Protection j

™ use only the selected Security Authority for authentication and authorization

Description: Introduction to Logix Controllers

[~ Enable redundancy

=1 =1 - L~

= Select V22

= Select the 1756-A10 Chassis .
= Select Slot 1.

= Select No Protection .

= Add a project description.

= Click Finish

Important Note!  The Logix controllers in this lab use Studio 5000 software. Be sure to choose the correct
controller type that matches the equipment at your lab station. If you are unsure of the equipment at your station,
refer to the pictures at the beginning of the lab to verify your hardware. The Controllers have revision 22 firmware.
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FYI

From the New Project window the following fields are being defined for the project.

Type: This is the type of Logix controller you will use. This could be a ControlLogix, CompactLogix, or SoftLogix
controller. Only one programming software package is needed for all Logix Controllers.

Revision: Here you are selecting the firmware revision of the project that will be created. Lab computers include
revision 22.

Name: The name of the controller and project.
Chassis Type: Select the size of the chassis you will use. This is not applicable for all controller types.

Slot: The slot number where the controller will reside. Some controller types will not require a slot number. For
example, CompactLogix is fixed at slot zero.

The Organizer Window appears on the left side of the Studio 5000 window, with a folder called Controller Controllerl . At this
time, there is no 1/0, tag database, or logic associated with the controller.

& Logix Designer - Controllerl [1756-L75 22.1] I [=1 S
File Edt View Search Logic Commumications Tools Window Help :
EEEERETEEE) o &l (s [F ) 2IE] @a| (e B
Offline . [ RUN I ot [enone. ~| ﬂ
No Forces k. ok . @
W::i”;@’s‘“ga A = = R e e e s 10|

Controller i B | Gl ¥y Favorites ETDR ) T Sers 7 Daalog A0

Faceplate

Contraller Tags

-2 Contraller Fault Handler
[ Power-Up Handler
=455 Tasks
=48 MainTask
Cﬁ MainProgram
.3 Unscheduled Programs | Phases
-5 Mation Groups

| Ungrouped Axes
-+[2] Add-0n Instructions
(=5 Data Types
i3 User-Defined

Instructions
toolbar

+ % Predefined
L0 Module-Defined
Controller EDitalogs
Organ|zer [ Trends o /0
=-E31/0 Configuration Configuration

-89 1756 Backplane;
. [1] 1756-L75 Contraller1

Programming
window

Controller Organizer and
Logical Organizer

Tape 1756 L75 ControllLogi® 5570 Cortraller =
D T lintroduction to Logix cortrollers. :

T
|[e= Controller Organ\zar[?ﬁl_mg' Toanizer

Réad‘y

You have now created your first controller project!
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FYI

The Contraller Organizer s a graphical representation of the contents of your controller file. This display
consists of a tree of folders and files that contain all of the information about the programs and data in the current
controller file. The default main folders in this tree are:

-Controller File Name
-Tasks

-Motion Groups
-Add-On Instructions
-Data Types

-Trends

-1/0 Configuration*

*NOTE: The square containing a ‘+' or *-' indicates whether a folder is open or closed. Click on it to expand the
tree display and display the files in the folder. The - sign indicates that the folder is already open and its contents
are visible. By default, the Add-On instructions folder is empty as none are installed.

The Logical Organizer is not used in this lab. Itis there to allow more flexibility in organizing large programs.
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Adding Ladder Logic to the Main Routine

In this section of the lab you will add code for a simple motor start/stop seal-in circuit. You will experience the ease of
programming with Studio 5000 software. During the labs we will only utilize ladder logic programming, but Logix controllers also
can be programmed using Function Block, Sequential Function Charts, and Structured Text. This allows selection of the
programming language that best fits an application.

You will continue to use the project already opened.

1. Inthe Controller Organizer expand the MainProgram folder by clicking on the +. Once expanded, the
MainProgram will appear as shown below:

& Logix Designer - Controllerl [1756-L75 22.1]

File Edit Wiew Search Logic Communications Tools Window Help

2|6 & =@ <] =] &l
Offline 7. T RUN W Pot: [<none
Mo Farces | ™ ok qP
Ma Edits a ,Eﬁge'gysm'age I R =l = N [
Fredundancy LS O | 9> [} Favorites A Beg-on A =an

E‘a " iroller]
o gl Contraller Tags

E% MainTask
E|E§ MainPragram
i Parameters and Local Tags
e Eij MainR.outine

(21 Unscheduled Programs | Phases

LB Ungrouped Axes
-[27] Add-0n Instructions
E-£5 Data Types

i@ User-Defined
E@D akrings

Eﬁ, Add-Cn-Defined
Eﬁ, Predefined
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2. Double-click the MainRoutine icon and maximize the ladder window if it is not maximized.

This will open the routine editor. An empty rung will already exist as shown below: The “e”s next to the rung indicate
the rung is not yet complete.

& Logix Designer - Controller1 [1756-175 22.1]*

File Edit Wiew Search Logic Commonications Tools ‘window Held

2(=(a] & s=w]

T er— )
Ofine 1, F RN M i =
No Forces b E ok
@ ”: E‘Eergy Storage
Fledurdanty ] 0
riller Sirganizer

5 Contraller Controller]
[ controller Tags
+-- [ Contraller Faulk Handler

abeg vecfE

£ Tasks
E-£8 MainTask
| B28 MainProgram

3 ? [ Parameters and Local Tags |

----- Unscheduled Programs | Phases
(=4 Mation Groups

----- [ Ungrouped Axes
{71 Add-On Instructions
=-£33 Data Types

L strings
L7 Add-On-Defined
-5 Predefined
L Module-Defined
(7 Data Logs
21 Trends
=3 170 Configuration
83 1756 Backplane, 1756-410 =
L[ [1] 1756-L75 Contrallert

3. From the instruction toolbar, left click and hold on the Examine On (XIC) instruction. il

| H e | vt fAF e [0 [
JLI-\ Favorites 4 Add-On A &larms A Bt A Time

7
i

(Endd)

4. Drag the XIConto rung O until the green dot appears as shown above. Release the mouse button at the
location you wish to place your instruction.
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5. Verify your rung appears like the figure below:;

o Al 3t |n[O]w]o]

2

4 | >|\ Favorites 4 Add-On A Alsrms A Bt A TimeriCourter A Ir

u]

(Endl)

=
-]
-]
-]

R=r=

6. From the instruction toolbar left click and hold on the Exarmine Off (XIO) instruction. |i|

4 H=d =] A

F[or 4]

4| » |} Favorites £ Add-On

Slarms A Bit A Timer!

(Encl)

m @ D

Drag the XIOonto rung Oto the right of the XIC instruction as shown above. Again a green dot will appear to
the right of the XIC instruction indicating where your new instruction will be inserted. Release the mouse

button at the location you wish to place your instruction.

Verify your rung appears like the figure below:

4 ][] 13 [ Ol0 ] o]

4| v | Favorites £ 2dd-On & Alerms A Bt A Timerd

(Endl)

Lacis (O o e 1]

-

17 of 98



FYI

If you place an instruction in the wrong location on a rung, simply click and hold on the instruction and drag it to
the correct location.

9. From the instruction toolbar, left click and hold on the Qutput Energize (OTE) 1 instruction.

4 i) 1|75 0w

4| v | Favorites £ 2dd-On & Alerms A Bt A Timerd

I

H?PD%I

o o @

(Endl)

10. Drag the OTE onto rung 0 to the right of the XIO instruction as shown above. Again a green dot will appear
to the right of the XIO instruction indicating where the OTE instruction will be inserted. Release the mouse
button at the location you wish insert the instruction.

11. Verify the rung appears as shown below:

o el s [ Olo]w] )]
4 | >|\ Favorites A4 Add-On A Alarms A Bt A TimeriCourter A InputiOutput 4 Compare £ ComputeMath 4 Movellogical A FileMisc. A FileiShift £ Sequencer A E

& 4 4
g o TE
0 . —3E e
e

(End)
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We will now add a branch around the XIC instruction.
12. Click on the XICinstruction to select it as shown below:

o || Ae ][Ol w]
4| v [ Favorites 4 Zdd-On A Alarmz A Deta Log A

] o s]] e [ o] o]

=
m M D
i
L
1

(Encl)

13. From the instruction toolbar click on the Branch instruction. |ﬁ|
A branch will be inserted on the rung.

4 I—|!|h:ﬂillal| A F | | O |0 ]

1| v |\ Favorites 4 Add-On { Zlarms £ Bt A TimeriC

5] 55[55[ 5] B [+ 8 [ | ]
e ? 7
n 2 ] F i
=
=
=
&
=
(Encl)
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14. Left-click and hold on the blue highlighted part of the branch ~ and drag your selected leg of the branch to
the left side of the XIC instruction.

15. Place the branch over the green dot and release the mouse button.

4 Al s+l [o o] o]
4| v |} Favorites £ &dd-On A Alarmz A Bt A Timeric

5] S[5[[8] [or o- o]
e ? 7
o e I
&
&
&
&
e
(Encd)

1F

16. From the instruction toolbar, left click and hold on the XIC instruction.

17. Drag the XIC onto your newly created branch until the green dot appears.
The rung should now appear as shown below.

4 K| | [ O [

1| v | Favorites 4 Add-On & Zlarmz £ Bt A TimeriC

] B[] 5 o [ | o

M @ @ @ o

(Endl)
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18. Verify that the entire rung appears like the figure below.

o Hliie] w0l 2

4 | >|\ Favorites A4 Add-On & Alarms A Bit A Timer/Courter A InputiOutput £ Compare A ComputeMtath & Movelogical A FileMisc. & FilesShit 4 Sequencer £ E

7 7
JE
C

] e 7

Lo T I s s O

(End)

19. Save the program by clicking on the Save icon IE' on the toolbar. This will save the program in the
default directory, which is C:\Users\LabUser\Documents\

Y

As you can see the free form editing in Studio 5000 can help speed development. You do not have to place an
instruction and tie an address to it before you add the next instruction.
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Creating Tags for the Ladder Code

In this section of the lab you will create the tags needed for the program. In traditional PLCs, a physical memory address
identifies each item of data, for example N7:0. In Logix controllers, there is no fixed numeric format. Tags are used instead and
can be given any name.

FYI

What is a tag and why are they better?

A tag is a text-based name for an area of memory. By using a text-based system you can use the name of the tag
to document your ladder code and organize your data to mirror your machinery. For example you could create a
tag named North_Tank_Pressure. This helps to speed code generation and debugging. All tag names are stored
in the controller.

Continue to use the project already open. We will create 3 tags for the program: Motor_Start, Motor_Stop , and Motor_ Run .

1. First create the tag Motor_Start . To do this, right click on the ? of the first XIC instruction. It will be
highlighted blue. Select New Tag.

m;ll 5 %l@ B3| [abea & [ab. - <¢b>|
¢ k) 7 =
]
] : I NeppTag... | fa—

: 7 ¥ CutInstruction el

e Copy Instruction Chrl+C

€ B Paste Chrl

(Encd) Delete Inskruction Dl
Add Ladder Element. .. Alt+Ins
Edit Main ©perand Description  Chrl+C
Save Instruction Defaults
Clear Instruction Defaulks
Toagle Bit ChrHT
Force On
Farce OFF
Remove Force
Go To... Chrl+3
Instruction Help F1
=
MainRoutine [
Ol bt Ji |
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FYI

A “New Program Parameter or Tag " window will appear.

Mew Program Parameter or Tag ﬂ
v 3
Description: ;I Cancel |

Help |

=
Usage: ILocaI Tag LI
Parameker
Connection: II LI
Tvpe: IBase vl e ] = = e Y |
Alias For: | LI
Data Type: I Bl _I
Scope: IC%MainProgram j
External .
P IRead,l’erte LI
Skyle: IDecimaI LI
[~ Constant
- Sequencing
™| open Configuration
- Dpen Parameter Connechons

CreatingaTag - When you create a tag there are several attributes for a tag. The main attributes we are
interested in for this lab are as follows:

Usage: Defines a Local Tag or a Parameter Tag. We will use Local.
Type: Defines how the tag operates within the project
Base: Stores a value or values for use by logic within a project
Alias: A tag that represents another tag
Produced: Send data to another controller
Consumed: Receive data from another controller
Alias For: Only applies when the tag “type” is Alias. Defines the tag which the alias tag will reference.
Data Type: Defines the type of data that the tag stores. Example: Boolean, Integer, Real, String, etc.

Scope: Defines how the data is accessed in the project. It is either controller scoped, global data
accessible throughout the controller or program scoped, data accessible for a specific program.

Bxternal Access: Defines the access external applications (HMIs) will have with the tag.
Read\W\ite: External application can read and write to the tag.
Read Only: External application can only read the tag.
None: External application cannot read the tag or write to the tag

Constant: If checked, that tag cannot be changed programmatically.

Open Configuration: Opens the configuration wizard for complex tags (MSGs, PIDs, etc)
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2. Enter the tag fields as shown below.
Make sure the scope of the tag is MainProgram.

New Program Parameter or Tag
Mame: I Mator_Start

dd)

Description: Cancel
Help

Usage: |Local Tag

Parameter

ionneckion: II

Type: IBase - l ConmECkE, ..

Alias Far: |

Daka Type: I BOCL

I_ILI‘_|_]‘_\_IL|L|‘_ Lo

Scope: ICE; MainProgram

External -

Jri— IRead,l'erte

Style: IDecimaI b4
[ cConstant

r Sequencing
I™ Gpen Configuration

(Il Open Parameter Conmections

3. Click Create to accept and create the tag.
The rung will now look like the figure below.

o Hleili] 2wl ofo]o] 2]
1 | >|\ Favorites 4 Add-On £ Alarms A Bt A TimerCourter £ InputiOutput £ Compars A Computeddsth 4 Movelogicsl £ FileMisc. A FilerShitt 4 Sequencer £ E

Maotor_Start

3
: JF H )
i 7
. 7
=)
e
(Endl)

Next you will create the tag Motor_Stop.

4. Right click on the ? of the XIOinstruction and select New Tag.
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Again, the New Tag window will appear:

5. Enter the fields as shown below:

MNew Program Parameter or Tag

Descripkion:

Cancel

dd)

Help

Usage: ILocaI Tag

Parameter |
Connection: I

Type: IBase vl Conmeckian, .

alias Far: |

Daka Type: I Bl

uuh_l'_u\_uuu 12|

Scope: I[:a: MainProgram
External -
Actess: IRead,l'Wnte
Style: IDecimaI

" Constant

I sequencing
™| Gpen Configuration

r Open Parameker Connections

6. Click Create to accept and create the tag.

7. Verify the rung appears like the figure below:

A A e[| O] 0| 0] [
4|>|\ Favorites A Add-On A Alarms A Bt & TimeriCourter A InputiOutput A Compare 4 ComputeMath A Movelogical A FileMisc. A FileiShift A4 Sequencer A E

& el -]

Motor_Start Motar _Stop
n e
:,—q

LN N
-3

(End)

You will now create the tag Motor_Run.

8. Right click on the ? of the OTE instruction and select New Tag.
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The New Tag window will appear.

9. Enter the fields as shown below:
Marne: I Mokar_Run|

dih

Description: Cancel
Help

Usage: JLocal Tag

Parameter

Conneckion: ||

Type: IBase - I Conneskion, ..

Alias For: |

Data Type: I BOOL

Lul;I_J«_\_ul;h_ 1o

SCope: IEEJMainProgram

External -

P IRead,l'erte

Style: IDecimaI i
[ Constart

r SequUEnGnGg
™ Gpen Configuration

r Qpen Parameter Connections

10. Click Create to accept and create the tag.
Your rung should now appear as shown below:

A et |iet| Al [ O] w ][] [
<|>|\ Favorites £ Add-On A Alarms A Bt £ TimeriCounter A InputiOutput A Compare A ComputeMath A Movelogical A FileMisc. £ FileiShitt A Sequencer £ E

|»

}ﬂjl EH | & Iabcd e |ab... v| <qb>|

: Motor_Start Motor_Run
a =}

© 7

2

e

e
(End)

For the XICinstruction in the branch we do not have to create a tag. You will use the tag Motor_Run.
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11. Left click and hold the mouse button over the tag Motor_Run on the OTE instruction.

12. Drag the tag Motor_Run  over to the XICinstruction until a green dot appears next to the ? then release
the mouse button.

o il arlw ool 2
4 | bl\ Favorites A Add-On A Alarms A Bt £ TimeriCourter A InputiOuteut A4 Compare 4 ComputeMath A4 Movel ogical £ FileMise. £ Fileishift 4 Secqusncer £
i [~ EEE

|»

Motor_Start D Motar _Stop D @
E

L

(End)

Your rung should now appear as shown below. Notice the “e’s” next to rung zero have disappeared. This indicates that
the rung passes auto verification and no errors are present.

A | 2 [ | o] |
<| >|\Fauori‘tes A Add-On A Alarms A Bit A TimerCounter A& InputiOutput 4 Compare A ComputeMath 4 Movedogical A FileMisc. A File/Shit 4 Sequencer A E

Motar _Start Motor_Stop Motor _Run
| == —

Motor_Run

(End) ‘

Studio 5000 software verifies each rung automatically when you click the mouse off of it. This makes
programming easier!
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13. Prior to verifying the project, open the error window by going to the View menu and choosing Errors .

# Logix Designer - Controllerl [1756-L75 22.1]* - [MainProgram
B File Edit | yiew Search Logic Communications  Tools  wWindow |

o | = E Toolbars, .,

Hem Run @l 20w 1D (RS Path: E
Mo Forces Zoom Qut w_‘
Mo Editz I Controller Organizer  Alk4+0 ﬂ H | h
Redundanzy | Errars b Al | i il_b[@
T Search Resulks g alk+z

W'akch alk+3

Logical Organizer A+

Start Page alk+9

14. Verify the program by clicking on the Verify Controller
You will see if there are any errors in the status window.

& Logix Designer - Controllerl [1756-L75 22.1]* - [MainProgram - MainRoutine] o ] 55
B Fle Edt View Search Logic Communications Tools MWindow  Help = 5]
| Bl=|L| 8 & o] B DENENE £ BEY) | [scet onguoge... o
Oitline fi. & RUN E ‘ Path: Iinnna) ﬂﬂj
Mo Forces b, F Ok @
Nobas | o Al et ] s [o]er|o] 2
Fedindany. ol i 1| bl\Fauurites A Add-On & Alems A Datalog A Bt A TimerCounter A InpubiOutput 4 Co
ontroler Srganizer =T 5
—_—————— Ieb:d o - b
EI-SContro\ler Contrallert ﬂl c—dl——l —I
- Controller Tags 5
[ Contraller Fault Handler ey Motor_top Motor_Run =
: il [y c—
[ power-Up Handler f—
E-STasks
E"%M&\nTask
E!aM rogram
i arameters and Local Tags
[ Unscheduled Programs | Phases (End)
=145 Mation Groups
[ Ungrouped Axes
-1 Add-On Instructions
(=5 Data Types -
L User-Defined
(3] E@,Strmgs
---Eﬁ,#\dd-On-DeFined
- Predefined
- {E Module-Defined
--[7] Data Logs =l
[ Trends |+ |y MainRoutine 5 PE
= £51j0 Configuration SR ]
=83 1756 Backplane, 1756-410
E----ﬁl[l] 1756-L75 Controller1 Verifying routine 'MainRoutine' of prograw 'MainProgram' ;[
Verifying program commections
Verifying Owerall Data Log Storage...
. Verifying Owerall Data Log Data Processing Bandwidth...
Type Ladder Diagram (Main) il Complete — O erroriz), 0 warningis)
Description i
o :
4 | || KX I
Tb= Contraller Organ\zer]![:.,_ Logical Drganizer | [g Errors l asaarch Results |@ watch
Merify complete with no errors or warnings, Rurig 0 of 1 ﬁPP NEP | >
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15. Close the MainRoutine by pressing the “X’ located at the top right corner of the screen.

.gT' Logix Designer - Controllerl [1756-L75 22.1] - [MainProgram - MainRouting] |

B Fle Edt view Search Logic Communications Tools ‘Window Help m
I EEIEE TR o Blas| E el 2/ [Cbcttmoge. |
Offline 0. I RUN F— | Pt [ =l

Na Forces k. ”: Ok qr

NoEdis ENIEIE A e | A [ o

Hedundancy L) i >|\Faunrites A Add-On A Alerms A DataLog £ Bt A TimeriCourter g Inputouteut {7 C

=15 Controller Controllerd ﬁl E|S|E[s F‘_"Iu__l _I

[ controller Tags

.
(23 Controller Fault Handler Motor_Start hictot_Run
23 Power-Up Handler v i
Sl Tasks Matat_Run
| S MainTask

i E-EBMainProgram
H i Parameters and Local Tags
| m—

16. Sawve the program by clicking on the Save icon El on the toolbar.

The tag database of Logix versus a traditional PLC’s fixed memory addresses help you create self-documenting
code. This means you do not have to use address descriptions or symbols to make code easy to read.

New starting with Version 21 — Extended Tag Propert _ies

Extended Tag Properties can be enabled or disabled for each individual Controller or Program scope tag, as long

as the data type is compatible. The Extended Tag Properties contain additional information for a given tag which

can reduce the need to create custom data structure for commonly used tag information. When enabled, the user
can define Engineering Units, a Minimum Limit, and a Maximum Limit for tags of the following data types:

1. DINT

2. INT

3. SINT

4. LINT

5. REAL

The user will be able to define Engineering Units, an On State and an Off State for BOOL data types. Unlike
custom UDTs, Extended Tag Properties will not consume Data and Logic Memory and will be programmatically
accessible to the user. Using Extended Tag Properties helps to standardize naming conventions resulting in less
confusion, reduced design time and less downtime.
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Monitoring/Editing Tags

In this section of the lab, we will review the Tag Monitor/Editor in Studio 5000. We will also discuss the concept of Controller
versus Program Local scoped tags.

You will continue to use the project already opened.

1. From the Controller Organizer double-click on Controller Tags .

& Logix Designer - Controllerl [1756-L75 22.1]*

File Edit Wew 3Search Logic Communications Tools  ‘Window  Help

SEEEREEEEEN =] & [T

Offline 1. T RUN W Ea [wone:
Mo Forces k. ™ oK @

No Edits 2 IEErélergyStDrage I R = =0 N S B RO
Redundarey L) 0 | | » [% Favorites 4 Satety A Zlarms A |

Controller Tags

Controller Fault Handler
----- [£3 Power-Up Handler
=-E5 Tasks
=58 MainTask
Elea fainProgram
i Parameters and Local Tags

abfed 14e75

----- [£3 Unscheduled Programs § Phases
=425 Motion Groups
¢ [ FuUngrouped Axes
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The tag Monitor/Editor window appears. You notice in the lower left corner of the window two tabs labeled Monitor

Tags and Edit Tags as shown below.

& Logix Designer - Controller1 [1756-175 22.1]* - [Controller Tags - Controlleri{contraller)]
(A Pl Edt Wiew Search Logic Communications Tools Window Help

o=l
el xl

IS ENE T — e T
Offline . F RN ? ‘Path'lmma} d@

No Forces F Ok
No Edis & ‘E/';E’gysm’age SR = = S R Ea R R 0|
Fledurdancy (] 0 | 4[]\ Favortas {Sarety A Bmms A Detalog A Bt A Imeraurer A Prodpl & Co

‘ Sefect language.. x Ql || ill

Lol b Seope; [BaConlen  v] Show [ Tage =

=15 Controller Cortroller
MName ==fa IAllas For I Base Tag | Data Type I Description | Exteinal Access

[ Controler Fault Handler E ] | \ |

| Constart. | Style | ||

[ Power-Up Handler
B2 Tasks
£ 458 MainTask.

-8 MainProgram
i1 Parameters and Local Tags
EMa\nRoutme

[ Unscheduled Programs | Phases

{25 Motion Groups

L2 Ungrouped Axes \I\ i }\ H r

(3 Add-On Tnstructions I I * I MDFIltDr Tags EdIt Tﬂgﬂ

- EData Types
CﬂUser-DeFined e

- Strings Erraors
[ Add-On-Defined . PR - . S

- Predsfined

[T

3 Module-Defined
(7 Data Logs
- [ Trends
[=-E31/0 Configuration
) 83 1756 Backplane, 1756-A10
-8 [1] 1756-L75 Controllert

4 | i

&= Contraller Orgamzerl"h,_ Logical Organizer

JLe

. Monitor Tags ) Edit Tags //

saneoly L¢| L]

S|

Add Rung

!

4

FYI

Monitor/Edit Tags Tabs

When the ‘Monitor Tags’ tab is selected the actual value(s) for the tags are shown and new value can be entered.

The tag properties cannot be modified while on the Monitor Tags Tab.

When the ‘Edit Tags' tab is selected, values are not shown. Instead, NEW tags may be created, and existing tag

properties may be modified.

If you are having difficulty creating or modifying tag parameters, verify that the ‘Edit Tags’ tab is selected.
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You notice first that there are no tags present, remember you just created three tags. These tags were created in

Program Scope.

Path: I <hohey

KT RN =i =0 SRR EAR R EOA R
1 | >|\ Favorites £ Add-On £ Alarms g Bt L TimeriCourter £ InputiCutput £ Compare £ ComputeMath £ Movelogical A FileMisc, A FilefShitt A Sequencer & E

=&

Notice a field in the upper left corner of the Tag Editor window labeled Scope. Earlier in the lab we talked briefly
about Controller and Program scoped tags. Currently the selection is Controllerl, which are controller scoped

tags.
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FYI

Data Scoping
When you create a tag, you define it either as a controller tag (global data) or a program tag for a specific program
(local data).

s Bl Controfier Controllerl

i Controller Tags
V0 data | | (33 Controller Faulk Handler
| system shased data I o B[ SR Ry
= &3 Tasks
-1 @ MainTask
Lask - E}, MainProgram
;ﬁ Program Tags
ﬁ MainRoutine
peoaram tags | L _ ) Unscheduded Programs | Phases
{local data +1 + L Motion Groups
3 Add-On Instructions
= &5 Data Types
Ci User-Defined
+ L Strings
(i Add-On-Defined
+ L} Predefined

contiadle tags |
{nlobal datal

progam

Ol 100 met
fnan muing

Data at the program scope is isolated from other programs. Routines cannot access data that is at the program
scope of another program. Thus you can re-use the tag name of a program-scoped tag in multiple programs.

omtioBes tags [ghobal data|
Al programs have acoess 1 -
data that is at the confrolky
fag 2
Tag 3
Proguam A Prospram_B
prog i Exgs prograin tags
facal datal flocal daiad
il out s ol poulifes
T poutine fag. 4 nam ruling fag 4
T 5 T 5
lxg & Tag &
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2. Click on the down arrow for the Scope selection box.

3. Select Prograns — MainProgram

@ Cantraller

Scope:

j Sl |m| Tags

Cantroller

{[Mams

Eqripment Phages
Add-On Instructions

j Show: Ix-‘«ll Tags

Scope: ﬁl Controller]
||Name_ﬂﬂ Controller] &)
Programs
Equipment Phases -

The Tag Editor now has switched views to the program level and you see the tags you created earlier.

Scope: IC&MainProgram j Show: IAlITags

=T~

Mame =z|a | Usage Aliaz For Baze Tag Data Type Description External Access Constant Style =1 o
= Mator_Fun Local Local:0:0.0 ata. 0[C] | Local:0:0.Data. 0[C] | BOOL Fiead w/rite r Decimal
Mator_Start Local Local:2:1.Data.0C] |Local2] Data0[C] |BOOL Fiead w/rite r Decimal
Mator_Stop Local Local:21.Data 1(C] |Local:2].Data1(C] |[BOOL Fiead w/rite r Decimal
s r
. . om . .
4. Close the Tag Editor by pressing the “X" located at the top right corner of the tag editor.
g Logix Designer - Controller] [1756-L75 22.1]* - [Program Tags - MainProgram]
[B File Edt View Search Llogic Communications Tools Window Help & x|
HEEERE R e - L =N e =T | ot womage.. = EEE
Offline 0. I RUN WS | P [2BETHPTIS2 168 11\Backplaneld vlﬂj
No Forces [ F”K
NoEdis a ,_‘E/ge'gysm'age KT =0 = I (e (e e | B
Aedundancy 8.8 B | 4] Favorites {Edeon A flerms f Detalog A BW A Tmericounter f_inpuiouss
= Scope: |C@MainP ~| Show JaIT =I[+ =
=451 Cortraller Controller | - P Iq’ sirogen_ 7] Sha e T =l |
5 Name =zl | Usage Alias For Base Tag Dals Type Description Estemal Access | Constant_| Stvle =
& [ Contraller Fault Handler Moto_Run___|Local Locak 0:0.Data.0(C] | Locat0:0.Data.0(C)BOOL Fiead/wite [ |Decimal -
- (3 Power-Up Handler Motor_Stat | Local Locat21.Data 0[C) |Locat21 Data0[C) (BOOL Fead/wite [ |Decimal -‘.ﬁn
- Tasks Motor_Stap Local LocalZ1.Data 1[€) |Locat2l.Data1iC] |BEOOL ReadMwiite r Decimal =
()-8 MainTask, 3
FEam 4 r
H lainProaram

5. Save the program by clicking on the Save icon El on the toolbar.

6. Minimize the Studio 5000 software.
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Congratulations! You have Completed Section1. P ease move on to Section 2.

Section 2: Connecting Your Computer to the Controll er

This lab section should take roughly 5 minutes to complete.

Objective:

In this lab, we will introduce you to the online operations that you will complete with the Studio 5000 software. In this lab, you
will:

= Launch RSLinx Classic communications software

= Configure your communications driver

Launching RSLinx Software
In this section of the lab, you will launch the RSLinx software, which will enable you to configure the driver you will use to
communicate with the Logix processor in the Demo Box.

Double click on the RSLinx icon on the Desktop to launch RSLinx software to bring up the RSLinx Classic

Gateway window.

Adding the AB_ETHIP-1 (Ethemet/IP) Driver
In this section of the lab, you will add the Ethernet/IP driver that you will use to communicate with your Logix processor.

1. From the Communications menu, choose Configure Drivers .

2 RSLin Classic Gateway
File Edit ‘iew | Communications Station DDEJOPC  Security ‘Window Help

=] &| 2|

=lol=|

Configure Client Applications. ..
Configure CIP Options. ..
Configure Gateway. ..

Driver Diagnostics. ..
CIP Diagnostics. ..
Gateway Diagnostics...

[ [rom 0925113 [05:23 M 4

Configure communication hardware
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The Configure Drivers dialog appears. There is already a driver configured on this image name AB_ETH-1. However,
we are going to create a new driver.

—dwailable Driver Tyupes:
Close I
I j Add Kew... |
Help |
— Configured Drivers:
MName and Description | Statuz |
AB _ETHIP-1 A-B Ethernet RUMMING Canfigure. ..

Startup...
Start
Stop

Cielete

il

2. From the Available Driver Types pull-down menu, choose EtherNet/IP Driver then click on the Add New
button.

3. Change the name of the driver from AB_ETHIP-2 to AB ETHIP-LAB as shown and click OK

Configure Drivers

—axailable Driver Types:

Cloze
| EtherNet/IP Driver | Add New. |

Help

\_I:
—— x

— Configured Drivers:

e e g Add Mew RSLinx Classic Driver |

&B_ETHIP-1 A-B Eth

L]

el

_ Configure...
Choosze a name for the new diver. “
[15 characters maximum] h.

| Startup...

Cancel
[£B_ETHIP-LAB

Stark

Stop

Delete
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4. Choose “Browse Local Subnet” and then the “Intel” network driver as shown below and click OK.

Configure driver: AB_ETHIP-1 ﬂil

Etheret/IP Settings |

& Browse Local Subnet " Browse Remate Subnet

Description | IP Address

Windows Default

Intel[R] PROA000 MT Network, Connection

0k I Cancel Apply Help

5. Exit the Configure Driver Dialog by clicking on Close.
FYl

In RSLinx you will notice two different Ethernet drivers listed: EtherNet/IP Driver and Ethernet devices . In
general, you should use the newer EtherNet/IP driver... it will automatically scan for and find any EtherNet/IP
compatible devices on the network. A few older Rockwell Ethernet products cannot be found using this driver. The
older Ethemet devices  driver works with all Rockwell Ethernet products, but it will only scan for IP address that
you manually tell it to search for. You can have both types of drivers and/or multiple instances of each type active
in RSLinx at the same time if needed.

6. Click the RSWho icon iE-I in the toolbar.

*'Q\Rslinx Classic Gateway —|o] x|
File: muﬁew Communications  Station DDE/OPC  Security  Window Help

% |=18 Bliz| ¥
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The Rockwell Software RSLinx Gateway - [RSWho - 1] screen appears.

7. Click on the +by the AB_ETHIP-LAB, Ethernet  driver to see the Ethernet module with IP 192.168.1.11

This is the RSLinx driver we will use in RSLogix Designer to download to the Logix controller in the next section.

"Q\ RSLink Classic Gateway - [RSWho - 1]
=% File Edit View Communications Station DDEfOPC Security MWindow Help

=1olx]
=18 ]

=] &| £(8| 8lle| ¥

¥ Autobrowse Refresh | y

Browsing - node 192.168.1.11 found

m workstation, WIN7-yM
3.5'5 Lirx Gateways, Ethernet
GB35 AB_ETHIP-1, Ethernet

SR
-] 192.188.1,11, 1756-EN2TR, 1756-ENZTR/A

Status
(04

| Online Mame
1756-ENZTRA

Address | Device Type
f 19... 1756-ENzTR

< | i

For Help, press F1

[ [om 09/25(13 [05:34 PM g

FYI

RSWho

The RSWho screen is actually RSLinx's network browser interface, which allows you to view all of your active

network connections.

The left pane of this display is the Tree Control, which shows networks and devices in a hierarchical view. When

a network or device is collapsed, as indicated by the + sign,

network or device icon to expand the view and begin browsing. When a network or device is expanded, as
indicated by the - sign, you can click on the - sign or double click on the network or device icon to collapse the

View.

The right pane of the RSWho display is the List Control, which is a graphical representation of all of the devices

present on a selected network.

you can click on the + sign or double click on the
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Congratulations! You have Completed Section 2. Pl  ease move on to Section 3.

Section 3: Downloading the Project fromthe Comput  er to the Controller

This lab section should take roughly 10 minutes to complete.

Objective:

In this lab you will open a controller project based on the lab station at which you are seated.
You will:

= Determine the type of controller you are using

= Open the project that corresponds to the controller you are using

= Download the program to the controller

You will be using the program that was created from the steps performed in Lab 1.
Look over the images below if you are unsure of the hardware associated with your lab station demo.

Ethernet Module
1756-EN2TR

ControlLogix
L75 Controller

Analog Input Card
1756-1F6l

AN

Analog Output
Card 1756-OF6VI

Digital Output Card
1756-0OB16D

Digital Input Card
1756-1B16D
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Downloading the Project to the Controller
In this section of the lab you will download the project.

1. Maximize Studio 5000 and your Controller1.ACD project.

2. From the Commmunications menu, choose Who Active .

@ Logix Designer - Controllerl [1756-L75 22.1*

File Edit ‘iew Search Logic | Communications Tools ‘Window Help

IO e — o] 25 [F | V@ 2)e]
Seleck Recent Path, .,
Offline f. © BUN - | Path: |<n0ne> ;I ﬂ
Mo Farces b, :: 0K &o Online
Eds @[ Do e i e [ [ ]
Fredundancy L5 it | » \ Favorites A Saiety A ~arms A DataLog A Bt A TimeriCodnter Al
Program Mode
= 5] Controller Controller1 Run Mode
i Test Mode
e [ Contraller Fault H.
d (23 Power-Up Handler Lock Contraller
-5 Tasks
E’@ MainTask Clear Faults
: Eea MainProgram Go To Faulks

] Paramete

B Eﬁ MainF.outine

(27 Unscheduled Programs | Phases
=145 Motion Groups

3 Ungrouped Axes

----- [23 add-0n Instructions

-5 Data Types

----- 7 Data Logs
----- [23 Trends

e

The Who Active Screen appears.

@ Who Active _ 1Ol x|

¥ Autcbrowse Hefresh |
. tiol o Dnline I
Fr Linx Gakeways, Ethernet
@5 AB_ETHIP-1, Ethernst Upload... |
&5 AE_ETHIP-LAE, Ethernet
Dawnload |
| pdate Firmware... |
Close |

Help |

Path: <hohes St Broject Path |
Path in Project: <nones -
Elear Froject Fath |

&
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3. Bxpand the AB_ ETHIP-LAB driver and keep expanding the view by clicking on the ‘+'s until you see the
1756-L5 controller. Select the controller by clicking on it.

& Who Active i [=1153

v Autabrowse Fefresh |

-8, warkstation, WIN7-yM Gio Online |
25 Linx Gateways, Ethernet

@5 AE_ETHIP-1, Ethernet Upload... |

El-E5 AB_ETHIP-LAE, Ethernet

B f 192.168.1.11, 1756-EN2TR, 1756-ENZTR/A D ownload |

=3 Backplane, 1756-41074 :
00, 1756-0B16004, 1756-0B160/8 DCOUT DIAG Update Firmiare. . |
e Close
02, 1756-1B16008, 1756-IB160/4 DCIN DIAG 4|
04, 1756-0B160/4, 1756-0B160/4 DOOUT DIAG Help |
06, 1756-EMZTR, 1756-ENZTRIA

: 07, 1756-OFEYIIA, 1756-OFEYIIA KXKRKK
- 03, 1756-IF6I)A, 1756-IF610 ARARAR

Path: AB_ETHIF-LABY132.168.1.11 B ackplanei] Set Project Path |
Path in Praject: <nones
[Clear, Fraject Fath |

4

Y

The Logix family of controllers in this lab all use Studio 5000 software to configure the system, but each controller
type is set up slightly differently.
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4. Click Download . You will be asked to verify the download. Click Download again.
The project will then begin to download to your controller.

x

Download offline project 'Controller1’ ko the controller.
| Download Project Documentation and Extended Properties

Connected Controller:

Name: Controller

Type: DE_L756-L75/A ControlLogix® 5570 Controller
Path: AB_ETHIP-LAB| 192,168, 1.11Backplane! i
Serial Number:  006CA14E

Security: Mo Protection

1% The controller is in Remate Run made, The mods wil be changed to
Remote Program prior bo download.,

Q DAMGER: The contraller image stored in nonvolatile memary might be
out of date following the download. Faiure o update the contents
of nonvolatile mermaory could result in running old logic Following a
power up ar carrupt memary candition.

ﬁ DANGER: Unexpected hazardous mation of machinery may occur.

Some devices maintain independent configuration settings that are
niot Inaded ta the device during the download of the contraller.

‘erify these devices (drives, network devices, 3rd party products)
have been properly lnaded before placing the contraller inta run

mode,

Failure ko load proper configuration could result in misaligned data
and unexpected equipment operation.

Download I Cancel Help
)

FYI

If your controller was in the RUN mode prior to the download, you may be prompted to return to the RUN mode. If
asked select YES.

5. When the following prompt appears, click Yes to change the controller mode to Remote Run.

RSLogix 5000 x|

L] E Done downloading, Change controller mode back to Remote Run?
L

es o |

At this point you will be online with the controller and the status LEDs on the controller faceplate in your project will
mimic the LEDs on your controller.

E Fun Mode IS

= Contraller OF, @

[T Erergy Storage OF
[ /0 Mot Present
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Congratulations! You have Completed Section3. Pl ease move on to Section 4.
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Section 4: Configuring I/O

We will now look at configuring I/O for our project. To communicate with /O modules you must add modules to the I/0
Configuration folder.

This lab section should take roughly 20 minutes to complete.

Objective:

This part of the lab covers adding 1756 I/0 using the equipment at your lab station using several methods, including the module
discovery feature.

You will continue to use the project already opened.

For this lab we will add the following I/O modules. Please note the 1/O that relates to the equipment at your lab station.

1756-1B16D/A - Isolated DC Input Module
1756-OB16D/A - Isolated DC Output Module
1756-IF6I/A - Isolated Analog Input Module
1756-OF6VI/A - Isolated Analog Voltage Output Module
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Adding ControlLogix I/O Manually

1. In the I/O Configuration Folder , right click on 1756 Backplane, 1756-A10 and select New Module .

— ||
Mew Madule. .. P |
Discover Modules..,

B Paste Chel+y
Properties Alt+Enter
Prink 3

2. The Select Module Type window appears. Type “IB” in the search box.

Select Module Type

Catalog | Module Discover_l,ll Favoritesl

| Enter Searc Taxt for Moati Tipe... Clear Filters | HideFiters £ |
v | tModule Type Categaory Filters «|| ¥ | Module Type Yendor Filters | -
Analog &llen-Bradley
Commurication —_ Hardy Instrumnents, Inc.
Contrallsr Muolex Incorporated p
Digital . Phoenix Digital Corporation .
[y I Y 3l Dot Tmmloam o
i |_'|_I dl m—'
Catalog Mumber | Description | endor | Categary | ;I
1756-CFM Configurabla Flo...  Allen-Bradley Specialty -t
1786-CH2 1756 ContralMet...  Allen-Bradley Communication
1786-CH2R 1756 ContralMet...  Allen-Bradley Communication
1756-CHE 1756 ContralMet...  Allen-Bradley Communication
1756-CHER 1756 ContralMet...  Allen-Bradley Communication
1786-DHRID 1756 DH+ Bridg...  Allen-Bradley Cammunication
1786-DMA30 1756 543000 Dr..  Allen-Bradley Drive
1756-DkdA31 1756 SA3100 0. Allen-Bradley Drive LI
127 of 127 Module Types Found Addto Favarites |
[” Close on Create Create | Cloze | Help |

4

FYI

ltems that are “grayed out” are modules that cannot be added while online with the controller. You must be offline
to add these modules to your I/O configuration.

3. Locate the 1756-IB16D.
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4. Select the 1756-IB16D module and click Create

Catalog | Maodule Discoveryl Favoritesl

JiB lzar [l | Hide Filters
= I Module Type Category Filters ||~ | Module Tepe Yendor Filkers |A
Analog Bllen-Bradley
Communication — Advanced Micia Contiols Inc. [AMCI) =
Controller Hardy Instruments, Ine.

Drigital Malex Incorporated
[ I T FR el D st fune P b b 3=l an] &2
‘ u" il b
Catalog Mumber | Description | “Yendor | Categary | -
1756-EM2F 1756 10/100M...  Allen-Bradley Communication
1759616 16 Point 10%-31 Aller-Bradley Diigital
1756-B1ED & Point Allen-Bradley Digital
1756816l 16 Point 10v-30..  Allen-Bradley Drigital —
175E-B1EIF 16 Point 24 Hi..  Allen-Bradley Drigital
1756-IB16ISOE 16 Channel lsola...  Allen-Bradley Digital
17561832 32 Point 10v-31....  Allen-Bradley Drigital
1786-L5CH-l... 8 Counter, 8Inp.. Allen-Bradley Specialty LI
15 of 135 Module Types Found Add to Favorites |
—
" Close on Create Create | Cloze | Help |
4

5. Select 2 from the drop-down and click OK on the Select Major Revision window.

Select Major Reyision |

Select major revizion for new 1756-1B160 module
being created.

Mejor Revisor: | ~ |

ak. Cancel | Help |

FYI

Module Configuration \Mzard

Whenever you add an 1/0 module, to the system you will go through the Module Configuration Wizard. The
Wizard allows you to step through the entire configuration needed for a module. You can access this information
later by double clicking on a module in the 1/O Configuration folder or through the tag monitor/editor.

With the Logix family, there are no more dip switches or jumpers needed to configure I/O modules. 1/0 modules
are software configured. This saves time when setting up a system. The configuration for all modules is part of
the controller's program and is downloaded to the module from the controller; this allows for ease of replacement
if an /0 module fails.
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6. Enter the Name and Slot parameters as shown below. Leave all other fields set to their default values.

Click OK.
x
Type: 1756-IB160 16 Point 100-30 DC Diagnostic [nput
Yendar: Allen-Bradley
Parent: Local
I ame; IDEITI'I' Slat; I2 ::II
Dezcriphion: I ;I
=l
Carnm Format; IFuII Diagnostics - lnput Data j

Revizion: |2_ IE _I? Electronic Keying: | Compatible Keving j

¥ Open Module Froperties 0] I Cancel Help

The Module Configuration Wizard will appear for the 1756-1B16D.

FYI

Comm Format

Determines the data structure for the tags that are associated with the module. Many I/O modules support
different formats. Each format uses a different data structure.

Electronic Keying

When you insert a module into a slot of a chassis, the controller compares the information read from the newly
inserted module with what the user configured that particular slot to be in their project.

The following data is read and compared:

Vendor, Product Type, Catalog Number, Major Revision, Minor Revision.

The user may select one of the following module key  ing options during the initial module configuration

Exact Match - all of the parameters described above must match or the inserted module will reject the connection.

Compatible Module - The following criteria must be met, or else the inserted module will reject the connection:
Module Types, Catalog Number, and Major Revision must match and the Minor Revision of the physical module
must be equal to or greater than the one specified in the software

Disable Keying — No keying used at all.
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7. Select Yes when the Online Module Creation box appears.

Online module creation x|

! "_\ DAMGER. Online module creation.

Creating new module onling could affect running spstem.

To prevent module creation from affecting running spstem, create
rodule with connection(z] inhibited,

[ Inhibit module connection(s).
Create new module onling?

es Mo | Help

8. Click on the Connection tab to view the Requested Packet Interval  data.

(¥ Module Properties Report: Local:2 (1756-IB16D 2.7)

General Ennnerﬁ:n | Mndulelnful Ennfiguratinnl Diagnusticsl Backplanel

Requested Packet Interval [RFI: I ED.DE: mz 0.2 - 7500 mz]

[ Inhibit Module

[ Major Faulk On Contraller IF Cannection Failz Whils in Fun Mode

todule Faulk

Statuz: Running 0k, I Cancel Apply Help

FYI

Requested Packet Interval (RPY)

The Requested Packet Interval specifies the period at which data is updated to and from the module. RPIs are
configured in milliseconds. The range is .2ms to 750ms.

ControlLogix and 1768-L43 processors allow individual RPI values to be configured whereas 1769-L35E
CompactLogix processors treat I/O module connections as if they were rack optimized meaning all 1769 /0
modules must share the same RPI.
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9. Click on OKto close the wizard.
In the Controller Organizer, the I/O Configuration  folder will show the digital input module in Slot 2. It is possible that

you may see a yellow triangle over the 1/0 module (&s). In this instance, it indicates a firmware mismatch. Since we
are deleting this module in the next step, do not worry about the I/0 Fault.

EI'EJ Li0 Configuration

10. Highlight the 1756-1B16D module in the I/0 Configuration, and Press the Delete key on the keyboard
Click Yes when prompted to confirm.
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Adding ControlLogix I/0 Using “Module Discovery”

1. In the I/O Configuration Folder , right click on 1756 Backplane, 1756-A10 and select Discover Modules .

-5 Data Types

P User-Defingd
Cﬂ, Strings

Ly Add-On-Defined
Lyp Predefined

L Module-Defined

i+ [ Data Logs
-3 Trends
=-£5 110 Configuration
- pl: R
LoBO[1] 1756 £l Mew Module...
Discover Modules. .. I |
|
B Paste Chrl+
Buz Size 10
Properties Alt+Enter
g »

Ti= Contraller Organizer | Ty, Logical Qraanizer == Monitor Tags ) Edit Tags /

Module Discovery automatically searches the local backplane and will determine each module type and firmware
revision. This simplifies the module creation process. Modules that cannot be created online will be grayed out, as
shown above with the 1756-M08SE module.

Catalog  Meduls Discovery | Favarites |
|| Modules | Revision | | Additional Information | &ction
= 1756 Backplane, 1756-410
i B [00]1756-0B1ED A 23 Create
j [02] 1756-B16D A4 25 Create
ﬂ [04] 1756-0B 16D /A 23 Create
j [05] 1756-0B5E 196 &y Thiz module cannot be created online. .
ﬂ [0E] 1756-EM2TR 55 Create
j [07] 1756-0F B /4 139 Create
i B [D2]17564FELA 112 Create
[" Close on Create [Create | Cloge | Help I
Vi

Note: The firmware revisions for the 1/0 modules in your lab may be different from the above screen shot. This will not
affect the execution of the lab since the module discovery feature will automatically set the correct firmware.
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2. On the Select Module Type window, select the Create button next to the 1756-OB16D/A module in slot 0.

Select Module Type

Catalog  Module Discovery I Favoritesl \

|| Modules | Revizsion | | Additional Information \ | Action |
= 1756 Backplane, 1756-410 \

----- Bl [00] 1756-0B16D /4 23 Ereatet
""" B 102] 1756 B ED A 25 Create

----- Bl [04] 1756-0B16D /4 23 Create

""" ﬂ [05] 1756-M0B5E 136 M This module cannot be created online. ..

----- Bl [08] 1756-EM2TR 55 Create

""" B 107] 1756-0F B A 19 Create

----- Bl [08] 1756-IF614 112 Create

[~ Close on Creats Lreate Close Help |

&

3. Enter the Name parameter as shown below. Leave all other fields set to their default values. Click OK.

New Module =

Type: 175E-0B1ED 16 Point 19. 2300 DC Diagnostic Output
Wendor: Lllen-Bradley
Parent; Local
Narme: |Digital OUT] siot |0 =
Description: I ;I
=l
Comm Format: IFuII Dliagnostics - Output Data j

Rewision: |2_ |3 _% Electronic Keying: | Compatible Keying j

¥ pen Module Broperties 0K I Cancel Help
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4. Select Yes when the Online Module Creation box appears.

x
! E DAMNGER. Online module creation.
Creating new module onling could affect running spstenm.
To prevent module creation from affecting running spetem, create
miodule with connection(z] inhibited,
[ Inhibit module connection(s).
Create new madule online?
Tes Mo Help
5. Click OK on the Module Properties Report to close the window
Il Module Properties Report: Locak:0 (1 756-0B16D 2.3) ﬂ
General Connection | tadule Info | Configuratiar | Diagnostics | Pulse Test | Backplane
Fequested Packet Interval [RPI): |2D.EI 3: ms (0.2 - F50.0 ms)
I Inhibit Madule
[ Maijor Fault On Cantroller If Cannection Fails 'while in Fun Made
tadule Fault
Statuz: Running Ok I Cacel Apply Help

6. The I/O Configuration should look like the following:

EB 1) Configuratian
183 1756 Backplane, 1756-a10
Bl [0] 1756-0B16D Digital_oUT
[0 [1]1756-L75 Controller1
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7. Using the Module Discovery feature, add the 1756-IB16D/A module in Slot 2 to the I/O Configuration.
Name the module Digital_IN.

8. Using the Module Discovery feature, add the 1756-OF6VI/A module in Slot 7 to the I/O Configuration.
Name the module Analog_OUT.

9. Using the Module Discovery feature, add the 1756-IF61/A module in Slot 8 to the I/O Configuration. Name
the module Analog_IN.

10. When you are finished, your 1/0O Configuration should look like the following:

Elﬁ 10 Configuration
-3 1756 Backplane, 1756-410
] [0]1756-0B16D Digital_OUT

[ [1]1756-L75 Controllert
B [2]1756-1B16D Digital_IN
B [7]1756-OF&VI Analog_oUT

i fl [8] 1756-IF6I Analog_IN

11. Once you have added all of the modules listed above, click Remote Run from the controller to get the pull
down menu.

als(@) 2| Moo T
Rem Run ! Run Mode I
Mo Forces Go Offline |

No Edits Upload... g
Fedundancy Diownload
Program Mode i
Fun Mode
Tesk Mode

12. Select Go Offline .

13. Sawve the program by clicking on the Save icon El on the toolbar.
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Viewing the ControlLogix I/O Tags

Now that we have configured /O modules in the project, let's take a look how that information is presented in Studio 5000.

You will continue to use the project already opened.

1. From the Controller Organizer double click on Controller Tags.

EFl-&5
==

The tag editor window will appear.

5 Controller Conbrofer

!_'!a Controller Tags

[ Controler Fault Handler

[ Power-Up Handlar

If necessary, drag to the
right to increase the size
of the Tag Name field.
This will allow you to
view the entire Tag

4 [ * [\ Monitor Tags A Edit Tags f

|41

Name.
ontroller Tag 0 =10l x|
Scope: ﬁﬂ Cantraller] - s [Ad T ags || -
I Mame -2 & | Alias For Baze Tag Data Type Dezcription External Access Congtant Style =1 E
[+-Local0:.C ABYEE DO_DC... ReadMWite r -
[F-Lacal0: ABYEE_DO_DC... Read Wiite r -;?;
[+-Local:0:.0 AB:175E_D0:0:0 ReadMrite In =
[+-Lacal2:C ABATRE_DI_DC_... ReadMwiite r "
[H-Lacal 2 ABATRE_DI_DC_... FieadMwite r =
[+H-Local 7:C AB:A756_ADE_FI.. FieadMwite r
[+FLocal 7 AB17RE_AOE_FL.. FieadMwite r
[*FFLocal 7:0 AB17RE_AOE_FL.. FieadMwrite r
[*F-Locals:.C AB17EE_AIE_Fla... FiaadMwiite r
[*FLocal:&:l AB17EE_AIE_Fla... FiaadMwiite r
g r
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FYI

I/O Address Formet
An I/ address follows this format:
|Lccation| | :8lot | :Typel | ,Memberl | ,SubMerrLberl | ,Bitl
|:| = (ptignal
Where: Is:
Location Netwaork location
LOCAL = same chassis or DIN rail as the contraller
ADAPTER NAME = identifies remote communication adapter or bridge module
Slot Slot number of 1/0 madule in its chassis or DIN rail
Type Type of data
| = input
{0 = output
C = configuration
5= status
Member Specific data from the /0 module; depends on what type of data the module can store.
« For a digital module, a Data member usually stores the input or output bit values.
« For an analog module, a Channel member (CH4] usually stores the data for a channgl.
SubMember Specific data related to a Member,
Bit Specific point on a digital /0 module; depends on the size of the |/0 module (0-31 for a 32-point module]

You notice by looking in the upper left corner of the tag editor that you are in the Controller Scope. All I/O module tags
are created in the Controller Scope.

& Controller Tags - Controller1{controller)

Scope: I ﬂ{l Cantroller] j Show: I.-'-‘-.II Tags
M amme =] | &lias For Baze Tag
[+H-Local:0:.C
[+-Lacal:0:|
[+-Local:0:0
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2. Switch to Monitor Tags by Clicking on the Monitor Tags Tab.

The above entries are tag structures for the modules you added. They contain more tags than are actually
displayed. Note the + sign next to the tag name, this indicates that you can expand the tag structure to see more

information.

Tag Properties Pane:

This pane displays the attributes of the selected tag in the Tag editor or data monitor dialog. The Tag Properties
Pane can be expanded by selecting a tag and hovering over the “Properties” icon (located in the upper right

corner of the tag database window.

zaados 4 LE,

3. Expand and explore the tags for the 1/0 modules by clicking the +.
What you will find under the Configuration tags, for each module, is all the data, you entered and selected from the

Module Configuration Wizard.

4. Save the program by clicking the Save icon IE' in the toolbar.

# Controller Tags - Controller1{controller) =10]x]
Scope: Iﬁl[ﬁontroller‘l vl Show: 4l Tags - IY. j
Mame -g| | Value * | Force Mask | Style I Data Type Description Constant = E
[+-Local:0:.C Ioaa} 1o I AB:1786_DO_DC... r =
[#-Local 1] (oo} {2} y 4 AB:1756_DO_DC... r =
[+-Local0:0 Ioaa} 1o I AB:1756_DO:0:0 r %
[#-Lacal:2:C {...} ...} I AB:1756_DI_DC_... r ?
[+-Local:2:| Ioaa} 1o I AB:175E_DI_DC ... r =
[+-Local:7:.C Ioaa} 1o AB:17RE_ADE FI.. r
[+-Local:7:1 Ioaa} foco AB:17RE_ADE FI.. r
[#-Local: 7:0 foald 0. AB:1756_ADE_FI... r
[+-Local:8:C Ioaa} {I. 3 AB:175E_AlE Flo... r
[+-Local:8: Ioaa} I ool AB:175E_AlE Flo... r
3
IIII\Moni'tor Tags A Edit Tags [ 1N [ o[
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Assigning Alias Tags
In this section of the lab you will learn about Alias Tags.
You will continue to use the project already opened.

FYI

Aliasing
An Alias tag lets you create one tag that represents another tag.
Both tags share the same value
When the value of one of the tags changes, the other tag reflects the change
Use Aliases in the following situations:
-Program logic in advance of wiring diagrams
-Assign a descriptive name to an 1/O device
-Provide a simpler name for a complex tag

-Use a descriptive name for an element of an array

1. From the Controller Organizer double click on MainRoutine .

-5 Tasks
& MainTask
- Eﬂ; MainProgram
K_‘ Program Tags
Eij MainRouting
(3 Unscheduled Programs | Phases

The ladder editor appears as shown below:

o Al sl [olo|o]

M

4 | >|\ Favorites 4 Add-On A Alarms & Bt A TimeriCourter A InputiOutput A Compare & ComputeMath & Movelogical A FilemMisc. A File/Shit A Sequencer & E

1] 5ol ] [ e o o]

tlator _Start Motor _Stop

hatar_Fun

1E =N
10 1
flatar _Run

(End) ‘
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In the last part of the lab we added I/0O modules to the project. Now it's time to Alias the tags in the program to the 1/0 Modules.
= Motor_Start will be Aliased to input point zero of the 1756-1B16D in slot two.

= Motor_Stop will be Aliased to input point one

= Motor_Run will be Aliased to output point zero of the 1756-0B 16D in slot zero.

of the 1756-1B16D in slot two.

2. Right click on the tag Motor_Start and select Edit ‘Motor_Start’ Properties.

M| Edit "Maokar_Start” Properties . |

— Find All "Mokor_Start” L

Motor Go To Cross Reference For "Motor_Start"

H Monitor "Motor_Start"
Trend "Maokor_Start"
— c',"o Zut Instruction Chrd [

Copy Instruction Chel+C
B Faste Chrl+y

The Tags Properties  window for Motor_Start will appear. Currently the tag is defined as a Base tag.

3. Select Alias as a type and notice that the Tag Properties window changed.

.g‘: Tag Properties - Motor_Sktark = | Ellél
General* |
Mame: I Mokor_Start
Diescription: :l
i
Usage: ILocaI Tag j
Type: alias ¥ || Conmechorn, .. I
Alias For: | ;l
Diata Type: IBOOL |
Scope: E% MainPragram
External I ﬂ
ACcess:
Style: IDecimaI j
l_ Canstant
r Qpen Farameter Connections
oK I Cancel Apply Help

4. Click on the down arrow for Alias For .
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The tag browser appears. The browser shows both Controller and Program Scope Tags. You will need to select your
address from controller scoped tags.

Usage: IanaI Tag j
Type: I.ﬁ.lias "I L) = [ |
#lias Far: I ;l
Data Type: ||‘u’. j Show:l,.f_-._" Tags j
Sree | |Name ::||Data Type |Usage |Descripti =
ﬂ [FLocak.C ABA7SE DO, =controllers
External | ﬂ [H-Local ABATIE DO, =controllers
Acess: ﬂ [H-Local0io ABATIE_DO: . econtrollers
Style: f Localzc ABATSE_DI_... <controllers
I8l €anstant ﬂ [F-Localzl AB17S6_DI_... =controllers
ﬂ [H-Localv:C ABATIE_AD... =controllers -
™ Open Fatan
? ¥ Show contraller kags
,:I? Show pragram tags
Show parameters fron other progrann:
|<none> j

5. Uncheck the Show ProgramTags checkbox to deselect Program Scoped Tags.
The view on the screen will change to view only your Controller Scoped Tags

Usage: fLocal Tag =]
Type: I.ﬂ.lias "I CONMECion, . |
flias For: | ;I
Data Type: ||‘1|’7 j 5h0W1|f-‘-.IITag$ j
Semrrer I |Name :g||Da1a Type |Llsage |Descripti o
’ ﬂ [H-Local0:C ABRATSE_DO... =controllsr=
External | ﬂ [F-Localxl ABAYSE_DOD ... =controller=
Access: ﬂ [FLocal0:o ABRAYIE_DDx .. =controllers
| ﬂ FLocal2:c ABAYSE_DI_... =controller=
ﬂ [H-Local2l ABATSE_DI_ ... =cortrollsr=
ﬂ [H-Local o ABRATSE_AC... =controllzr= -

¥ Show controller tags

Show program tags

Show parameters from other progran:

|<n|:|ne>

=

Click the downarrow for Local:2:.Data as shown below.
This will open the table of data points for the 1756-1B16D module.

Expand Local:2:1 by clicking on the + sign and select Local:2:1.Data.




alias Faor: I Local:2:1,Data Ll | |

Dakta Twpe: ||‘h’, j Sh'3"-"~'1|.-’-'-.IITags j
Stope: [ |Name :g||Data Type |Llsage |Descripti =
' ﬂ [F]-Localk o ABRATSE_DOx ... =controller=
External | ﬂ [F-Locak 2 ABATSE_DI_... =controller=
Arccess: ﬂ [=-Local:2:| ABATSE_Dl_... =cortrolers
== | | Locat21 Fautt _DINT
| Corstant ocal. 2.1 Data | | BINT
B Qoji|z2|3|4]5|87 -

[T ©penBatan G 9 (10(1 12|13 |14 |15
B ¥ sH

1617 1819|2021 [22] 23

l:l_ 3H 24|25 28|27 |28 29|30 =

Shaow parameters from ather program:

I <Hone: j

8. Select Ofrom the table.

When you select O from the tag browser the window will close. Tag Properties will now appear as follows:

.g‘f Tag Properties - Moktor_5Stark - |E||ﬂ

General® |

Marne: | Mokaor_Skart

Diescription: ;I

E

Usage: ILocaI Tag ﬂ

Type: IAIias 'I Conmeckion, . |

alias For: I Local:z:1.Data,0f ;l

[rata Type: I BOOL |

Scope: [:5 MainPragram

External IRead,l'Write j

ACcess:

Style: IDecimaI j

r Canstant

r Cipen Barameter Connections

oK I Cancel Apply Help

Motor_Start will now be aliased to Local:2:[.Data.0 . This is the 1756-1B16D in Slot 2.

9. Click OKto close and apply the changes to the tag Motor_Start .
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Motor_Start has been Aliased to Local:2:1.Data.0. This means that the tags are equivalent to one another in code. Itis
much easier to understand Motor_Start than Local:2:1.Data.0.

Mator _Start
=Local 21 Data. 0= Motar_Staop
] F g
Maotor_Run
1E
10

10. Using the previous steps, alias the remaining two tags.
= Motor_Stop = Local:2:1.Data.1
= Motor_Run = Local:0:0.Data.0

11. When you are finished the ladder code should appear as follows:

hotor_Start Motor_Stop hotor_Run
=Local 2] Data 0= =Localz:] Data.l= =Local0:0 Data 0=
1 F ]
fctor_Run
=Local: 000 Data 0=

12. Save the program by clicking on the Save icon [EI on the toolbar.

13. Click Downl on the Controller Faceplate.

#3 Logix Designer - Controllerl [1756-L75 21

File Edit Wiew 3Search Logic Communicak

S| bR S|

Dffline . I RUN !
Mo Forces @0 orline
Mo Editz Upload. ..

Fedundancy | Diownload [

Controller Grga Pragram Mode
Fun Mode
Tesk Mode

abfed 14e75

Clear Eaulks
o To Faulks

Controller Properties
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14. When prompted to confirm the download, press Download .

15. Click Yes when prompted to change the controller mode to Remote Run.

Congratulations! You have Completed Section 4. Pl  ease move on to Section 5.
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Section 5: Testing Your Logic Program

This lab section should take roughly 5 minutes to complete.
Objective:

In this lab you will verify the operation of your program.

FYI

1/O Mapping

For the lab there are a group of push buttons on the Demo Box. The push buttons are mapped as follows:
Motor_Start = DIO

Motor_Stop = DI

Motor_Run = DOO

Switching the Controller into Run Mode and Testing the Program

1. If not already in run mode, click the Contraller Faceplate and select Run Mode .
# Logix Designer - Controllerl [1756-L75 22.1] - [MainProg
B File Edit Yiew Search Logic  Communicationy Tools  Wir

AEEEEEEEEY
Rem Prog ' Program kode l_¢_l

Mo Forces G0 Offline
No Edits Upload... i
Hedundaney Download ll_b
Prograrn Mode ‘
” Prog - jin
& Fun Mode | ==
= Test Mode
1w
m
lear Faults o
Go To Faulks
_____ Controller Properties
------ E‘ﬂ MainR.outine
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The controller will go into run mode. This can be verified by looking at the Run LED on the controller. It should now

iluminate greep. It can also be verified through Studio 5000 by viewing the controller faceplate.
| REM |

Rem Run ¥ M RunMaode
Mo Forces 3 M Controller OF, @
" “| [T Energy Starage 0K
Mo Edits =5 F 10 ok
Fedundanzy 0. i)

Notice that this is a replica of your controller’s status.

2. From the Controller Organizer expand the MainProgram by clicking on the “+".

=145 Tasks

f g ‘% MainT ask.

: i+ % MainPrograrn
l:%,lnscheduled Programs | Phases

3. Double-click on the MainRoutine to open the ladder editor.

-5 Tasks

58 MainTask
i Ea MainProgram

Parameters and Local Tags
¢ [ Unscheduled Prograty | Phases
EB Mokion Groups
L LT inarenned fes

You will now see the ladder logic. Notice the green power rails on both sides of the ladder. This indicates you are
online and the routine is executing.

Motor _Start
=Local: 2:| Dat:

otor _Stop
=Local 2| Data 1=
/E

Motor_Run
=Local:0:0 Data 0=

\

=Local0:0 Data.0=

(End)
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Notice that the XIO instruction Motor_Stop is green. This means that this instruction is in the ‘true’ or ‘on’ state. This is
because the Motor_Stop Pushbutton is not pressed.

Motor_Stop
=Local 2| Datal=

—— ——

4. Press button DI1 button on the ControlLogix pushbutton panel.

{ -
L

~ | DI3/009 DI /DO3 DI2/D06 DI3/D09

DI4/DO1 DI5/004 DIG/DO? DI?/DOIB

DI8/R02 DI9/DO5 DI1B/DOB Dit1/D0M }'—

lfi’i

This correlates to the XIO instruction for Motor_Stop. Notice it's no longer be green. This is because the instruction is
no longer true.

Motor_Stop

=Local 2| Data 1=
-|l|' C
1 rC

6. Press button DIO (Motor_Start).

The XIC instruction will become true and turn green. Motor_Run will energize (turn green). And the pilot light DO0 on
your lab station will illuminate.

Motor_Start hotor _Stop Maotor_Run
=Local2l Data.0= =Local 2] Data 1= =Lacal0: O Deta 0=

| —
Motor_Run
=Local0:0 Data 0=
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7. Verify that output DOO (Motor_Run) stays illuminated when you release pushbutton DIO (Motor_Start).
The ladder logic you have just written is a simple 3-wire control or motor start/stop seal-in circuit.

Miotor_Start Motor_Stop Motor_Run
=Local 21 Data 0= =Local 2| Data 1= =Local 00 Data 0=
I1F 3 E
10 e
Motor_Run
=Local0:0 Data 0=

8. Press pushbutton DI1 (Motor_Stop) and verify that output DOO (Motor_Run) turns off.

Mator _Start Motor _Stop Motor _Run
=Local 2| Data 0= =Local2.Data.l= =Local 0.0 Data 0=
JE i
1 C 1'C
Motar_Run
=Local 00 Data 0=
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Congratulations! You have Completed Section5. Pl ease move on to Section 6.

Section 6: Adding Logic and Tags Online
This lab section should take roughly 15 minutes to complete.
Objective:

In this lab we will explore online editing. You will:
= Add a MOV instruction

= Add a timer to the logic and its execution will be based on the motor running

= Add ladder logic to reset the timer when the motor is stopped.

You will continue to use the project already opened.

Adding a MOV Instruction to the Logic
1. Click on Rung 0 of the MainRoutine in the ladder editor.

2. Add a rung by clicking the rung button ion the toolbar.

@ Logix Designer - Controller1 [1756-175 22.1]* - [MainProgram - MainRoutine*]

=10l
B Fle Edt View Search Llogic Communications Tools Window Help

RE
al=| & Ee] ol = | [F s ] @ et sz o @] Bl e (4]

Rem Run M4 © RunMode ‘F’alh |AE,ETH|P71\1321531ww\aackp\anen vlﬂ
No Forces »_| I Contraller DK, 1’
No Edis o] g s « T I e o e i
Hedundancy 5 0 | «|+TXTavorres { Amwron [ Alms £ Datalog £ BN A Tmercounter £ euuoumst G
. 12| sl o] = e o] ] [ L] ] el P visd o] |
| =
= ) controler Tags Motor_Start Motor_Stop Miotor_Run =
2 (3 Controller Fault Handler =Local 2| Data 0= <Locak 21 Datat= =Local 0. Data 0=
]

- Power-Up Handler  —

- £ Tasks s
=68 MainTask, Sl

Local 010 Data 0
= SR mainProgram s o

[ Parameters and Local Tags

(1 Unscheduled Programs | Phases
-} £ Motion Groups
[ ungrouped Axes
[ Add-On Instructions
-1 1 Daka Types
1 O User-Defined

3. Use the scroll buttons  if necessary to scroll to the Move/Logical instruction group tab in the instruction
toolbar. Under the Move/Logical category tab, click and drag a MOV instruction to the new rung.
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=loix|

& Logix Designer - Controller] [1756-L75 22.1]* - [MainProgram - MainRoutine*]
18l

Ei File Edt view Search laogic Communications Tools Window Help
2|\ 8] &[22 o m [F L ] &l PrT— o 8| Hletlis] 2] r]

Rem Run A2 © RunMode ‘Path [BE_ETHIP-T152 168 T 11\Backplansh vlﬂ
Nofome b @ Contolei UK ?
7 Eneray Sterags 0K

Mo Forces

Mo Edi
Fedundar

roller Orgarizst 5|5 E g ilgl il

-5 Controller Cortrallert
[ Controller Tags e e —— -
[ Controller Faul Handler <Local 2| Data 0= =Locak2:| Data.1= Lot D0 Dabains
B im0

[ Power-Up Handler

-5 Tasks

-4 MainTask

=28 mainFrogram
[ Parameters and Local Tags

.| L
Mator_Run
=Local 010 Data 0=

[ Unscheduled Programs | Phases
-1-£3 Motien Groups
[ Ungrouped Axes

-1 Add-0n Tnstructions
-5 Data Types

- L User-Defined

- Strings

g add-0n-Defined
AR Y

4. Double click the “? by the source. Select Local:8:.ChOData by double-clicking the tag. You will have to
scroll down to near the end to find the Channel data tags.

Pl
fdoe

|
| T. ~| Show: IAII Tags |

|Name :.,||Data Type |Usage |Descripti -
E I Local8:1.Chall... BOOL
Local:S1.ChaHH... BOoL
—Localgl.ChiData REAL
§  [locabglchiData RELg
ﬂ I Local81.Ch2Data REAL =
ﬂ —Local:g:.Chialata REAL -

¥ Show contraller tags
¥ Show program tags

Show parameters from other program;

I <nonex j

5. Double click the “? by the destination. Select Local:7:0.ChOData by double-clicking the tag. You will have
to scroll down to find the Channel data tags.
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A

hiove

Source Local 81.ChoData
626735955 &

Dest ILocaI:?:O.ChDData ~v|

~| show IAII Tags |

| ¥
|Name ::| |Data Type |Usage |Descripti <
ﬂ [F-Local7:C ARATSE_A0.. =controller=
E [F-LocalTl ABRATSE_A0. =controller=
=-Local7:0 ARATEE_A0. . =controller-
—Local: 7:0.ChiDsta RE.&'I\_
f  [FLocal7:0.ChiData REAL
ﬂ —Local 7. 0.Ch2Data REAL -

I
I

Show controller tags

Shaow program tags

Show parameters from other program:

| <noher =l

6. The rung should look like the following.

A

hove
Source Local:3:.CchiDsta
5.13663469e-003 &
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Adding the Timer to the Logic

1. Selectrung 0. Right click in the blue highlighted area  to the left of rung zero and select Start Pending
Rung Edits .
e e e S e e N A e
tator_Start totor_Stop hator_Run
=Local: 2| Data 0= =Local: 2| Data1= =Local:0:0 Data 0=
| JE | I E
Cut Rung T Chrl+i
Copy Rung Chrl+C
Paste Chrl+y
1 Delete Rung Del WMove MoV |
Add Rung Chrl+R Source Local:&:1.ChOData
. 3.13665469e-003 &
B RaE Enter Dost  Locat7:0.ChoDeta
Edit Rung Comment Chrl+D 5.13663469-003 €

2. The ladder editor will now look similar to the following:

Impork Rungs. ..
Expork Rungs. ..

Ene [

Start Pending Rung Edits I Chrl+ShifE+5 i

E4T
Lo

2
[

£ee]

Accept Pending Rung Edité'\?
Cancel Pending Rung Edits

Assemble Rung Edit
Cancel Rung Edit

Werify Fung
GoTou, Chrl+G
Add Ladder Element. .. Al+Ins

FEEEE R

mle] ] wlsel #IE wsd  ®|

(End)

otor_Start hator_Stop hator _Run
=Laocal2| Data 0= =Laocal 2| Data 1= =Local 00 Data 0=
1E 3/ E
J 0 S
Maotor_Run
=Local0:0.Data.0=
Mator_Start Matar_Stop Matar _Fun
=Local 2| Data 0= =Local 2| Data 1= =Local 00 Data 0=
JE IE
Motor_Run
=Local0:0.Data.0=

P

Move —

Source Local:&:l.ChoData
5.13663469-003 €

Dest  Local 7:0.ChiData
5.13663469e-003 &

The rung with the lower case ‘i's on the power rails is the rung you will perform the edits on.
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3. Click the OTE instruction so it becomes highlighted.

hator_Run
=L ocal: 00 Data 0

gy —

4. From the Instruction Toolbar click on the Timer/Counter tab, click the Timer On (TON) icon

4 |||:|-|||E,1|TDF|RTD||:TU||:

Favorites A Add-On 4 Alarms

Timer/Counter ] Impoat Akt

A timer is inserted into the code to the right of the OTE instruction.

] SB[~ 8l ]

i—l e-u zl Iflzl yl%l yl& ﬁ/l*)(l 2”

[ T I T s O

- % T o o o o o

FYI

hotor_Start
=Local 2 Data 0=

hotor_Stop
=Local 2 Data. 1=

lctor_Run
=Local 00 Data 0=

JE s
Maotor _Fun
=Local0:0.Data.0=
—]

hotor_Start
=Local 2 Data 0=

hotor_Stop
=Local 2 Data. 1=

JE s
Maotor _Fun
=Local0:0.Data.0=
—]

TOM
Timer On Delay HEM 33—
Timer G
Prezet ? DM —
Accum 7
hiotar_Run

=Local; O Data 0=

In RSLogix 5000 you can string output instructions together. You do not have to create branches.
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5. On the timer instruction right click in the blue area next to the word Timer and select New Tag.

Mator_Run
=Local 000 Data 0= | T2k
o | Timer On Delay ER
Mew Tag...
| I | 7 DN—
7
# Cut Instruction chrl+ |
Copy Instruction Chrl+C
2 Paste Y fotor Run
pl:0:0 Data 0=
Delete Instruction Dl Ly
add Ladder Element. .. alk+Ins
Edit Main Operand Description  Chrl+D
Save Instruction Defaulks
Clear Instruction Defaults
Remove Force - OData
Go To... Chrl+G Eﬁ;ﬂ: I
Instruction Help F1 FOe-003 &

The New Tag window appears. Notice that the Data Type is already set to TIMER. This is because you are creating a
tag in the timer instruction.

6. Inthe Name field enter ‘Timer’ then click Create

New Program Parameter or Tag 5[
Mame: I Timer | Create, | w
Description; Cancel |

Help |

Usage: ILocaI Tag

Parameter

Connection: ||

Type: IBase - I Zonnection, ..

Alias Faor: |

Data Type: | TIMER

L Lo |«_I_J;\_uuu L2

Scope: ICE MainProgrann
External .
Y- IRead,l'erte
Skyle: I

[~ Conskant

r Sequencing
I~ | Gpen Gonfiguration

r Qpen Patameter Conneckions
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7. Verify that the tag has been created in the timer instruction as shown below:

8. Double-click on the O, in the timer instruction, next to the word Preset.

Motor_Start Matar_Stop Mator_Run
=Local 2] Data 0= =Local:2| Data. 1= =Local0:0 Data.0= TOR
JE = E Timer Cn Delay BN
Timer
Mator_Fun Preset 0 o]
=Local0:0 Data 0= Accum a
Motar _Start hlctor_Stop dotar _Fun
=Local 21 Data 0= =Local 2| Data 1= =Local0:0 Data 0=
1E 3/ E
J L S
Motor_FRun
=Local: 0.0 Data 0=

9. Enter a value of 32767.

Yl

TR

Titner ©n Delay
Timer Timer

—CEM—
(DM —

In Logix the Timer Preset is a 32-bit DINT which means the maximum value for your timers can be: 2,147,483,647

10. Press Enter. Your TON instruction should now appear as shown below.

TN
Timer On Delay HEN—t
Timer Timer
Preset . DR 3 —

Accum 0

Your Preset value is now 32767 milliseconds (= 32.767 seconds). Leave the accumulated value set to zero. You are
now ready to verify the edits you made.
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11. Click on the Finalize All Edits icon

e M e =3 1 e i s s s e e A < A Y L @
i tlotor_Start hotor _Stop hdotor_Run
i =Local 2| Data 0= =Local 2] Data.1= =Local0:0 Data.0= TOM
i} i 1 F = Timer On Delay [ ER 23—
i Timer Timer
f Matar_Run
i Lor| Preset 32767 HDMI—
i =Local0:0 Data 0= Accum o
i
i
r Motor _Start Motor_Run
r =Local 2| Data 0= Local:2:] Data.1 =Local0:0 Data.0=
1 v JL 3/ E
L | i 1
r
v Motar_Run
v =Local0:0 Data 0=
r ]
r
i b0y
2 i Move —
i Source  Local&:l.ChiData
i 5.136634692-003 €
i Dest  Local 7.0 .ChiData
i 5.136635469e-003 «
i
i

12. When asked to finalize all edits click on YES.
x|

! ‘: Finalize all edits in program 'MainProgram'.

»l Finalize all ", ', 'd. ' and 'D" rung edit zones in all ladder routines in
thiz program.  Finalize all edits in pending and test edits views aof all
other routines in this program.

The following routines contain edits:
Exj M ainFouting

& The Finalize All Editz in Pragram operation will leave the fallawing
outputs in their last state:

Outputs in'r', 'd', 'R" and D' rung edit zones.
Outputs in the Original iew.
8 Outputs in the Driginal View.
Outputs in the Original Yiew.

3 & Indicates Sequential Function Chart routines that will be reset to their
initial steps along with their stored actions being reset.

This operation cannot be undone.

Final; edits in pragram’?

Mo Help
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The ladder editor will now appear as follows:

w2l Wi #ZI% wix] »|

Motor_Start Motor_Stop Motor_Run
=Local 2] Data 0= =Local: 2 Data 1= =Local 00 Data 0= T
1 E | Timer on Delay N —
Motar Run Timer Timer
or Preset 32767 (DN I—
=Local 00 Data 0= Bccum 0e
howe 1

Source Local:| ChlData
5.1366346592-003 €

Dest  Local¥:.0.ChOData
5.13663469e-003 &

(Encl)

Testing Your Logic
1. Press the DIO (Motor_Start) pushbutton.
2. Verify that DOO (Motor_Run) illuminates and the Timer instruction starts incrementing.
3. Now, press push button DI1 (Motor_Stop).
4. Verify that DOOturns off and the Timer resets.
5. Turn the AIO potentiometer to 5.
6. Verify that the AOO meter reads 5 Volts.
7. Turn the AlO potentiometer to MAX.
8. Verify that the ACO meter reads 10 Volts.

Congratulations! You have Completed Section6. Pl ease move on to Section 7.
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Section 7: Creating and Running a Trend

This lab section should take roughly 5 minutes to complete.

Objective:
In this lab we will explore the built-in trending capabilities of Studio 5000.

In this Lab you will:
= (Create a trend to watch the Timer instruction’s accumulated value.

This will be done online with the program from the previous Lab.

FYI

Trending

Basic Trending in Studio 5000 allows you to view data sampled over a time period in a graphical display. Data is
sampled at a periodic rate that is configurable from 10 milliseconds to 30 minutes. Studio 5000 will allow you to
create a trend and save it as part of your project file.

Basic Trending has these constraints: you can trend data elements of type BOOL, SINT, INT, DINT, and REAL,
you are limited to sampling eight unique data elements in a single trend.

Creating and Running a Trend

1. From the Controller Organizer, right click on Trends and select New Trend .

El'f|@ Mew Trend.., P |
Import Trend. .. i &I
Open Trend Log...
ocalEME
g Cut Chrl+
Copy kel
B Faste ey [PiScreteto
nalog_I0
The New Trend window appears.
x
Narme: I
Description: d
[
Sample Period: I'ID ::II M\Ihsecund[s]j
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2.

In the Name field enter “Timer_Trend .

x
Hame: IT\mer_Trend
Description: ;I
[
Sample Period: Iw j IMlII\second[s] j
Cancel < Back I Next » I Finish Help
Click Next.
The New Trend Add/Configure Tags window appears.
frcu rend - ndaconigure Tage zl
Scope:
AvailableT ags:
|Name G| [~
[+ Local0:.C
E [-Locako:l
E [Locsl0:0 s
E [Local2C
E [-Locak2: =
Add
Tags To Trend:
Remave |
Cancel < Back I [ext > | Finish I Help
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4. We want to trend the timer accumulator value. When you added the timer the tag was created in the
Program Scope, so we must select the MainProgram tags as shown below:

Mew Trend - Add/Configure Tags

Scope:;

IEaJ M ainFragram j

[i[] Controller]
BE: (4 ainProgram k

Now only the tags for the MainProgram are shown.

Mew Trend - Add/Configure Tags |

Scope:

AvailableT ags:

Mame b= N
Mator_Run
Mator_Start
Motor_Stop

[+]-Timer

Add
Tags To Trend:

Remove |
Cancel < Back | Hext > | Finizh I Help
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5. Expand the Timer tag by clicking on the +.

6. Select Timer.,ACC and then click the Add button. This will add the tag Timer.ACC to the Tags To Trend
list.

Mew Trend - Add/Configure Tags 1[
Scope:

ICE; tainProgram j

AwailableT ags:

| Mame —Sf |~
[=-Titmer

—Timer PRE

- Titnet ACC |
—Timer EM

—Timer. TT

b airProgram' T imer 420

Bemove |

Cancel < Back | Hest > | Firizh I Help
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7. Click on Fnish.
The Trend window will now appear.

Aun_| | \ | [oamng Stopped

[Periadic 10 ms

_[3lx]
Capture; JII of 0 ‘

a

l:l MarProgramTimer AC Timer _Trend Wednesday, September 21, 2011

1:3035 130035 1:30:36 PM

1:3034 M 1:30:34 1:30:34
[ ] [ [«

» | [(er ] (k1]

8.  Rightclickon the Trend graph background and select Chart Properties .

B Trend - Timer_Trend

Fun | | | | |Lugging Stopped |Periudic 10 ms

Capture: JZI of 0

—

=101 %]

Timer_Trend ‘Wednesday, September 25, 2013

‘WainProgram.Timer. ACC [1 I
i

v Scrall
Active Value Bar 2
w Show Value Bar

Print Trend

Create Snapshat. ..

The RSTrendX Properties window will now appear.
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9. Click on the X-Axis tab.

10. Change the Chart time range - Time span from Second(s) to Minute(s) .

11. click OK.

RSTrendX Properties x|

"Narme I Generall Displa_l,ll Pe w xisl Template | Sampling | Start Trigger -Stop Trigger

r— Chart time range

Start date
9,/25/2013 | Start Date and Start Time
I —I are not available when
Start time: zcrolling is allowed. Tao
11 =1 clear Allow Scroling, use
I g :I the Dizplay tab
Time :pag

= | Mirte(s) "I

[~ Display date on scale
v Dizplay grid lines

|4 = rajor grid lines
ID ﬂ Minor gnd lines

. Grid colar

0K I Cancel Apply Help

12. Start the trend by clicking on the RUN button located toward the upper left of the Trend dialog box.

=10l x|
Log- | |loggrgs iodh Capture: [ = ofD
gging Stopped IF'enodlc‘ID ms APHLIre: = @
Timer_Trend ‘Wednesday, September 21, 2011

13. Start the Timer in the program by pressing the DIO pushbutton on your lab station.
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14. Verify that you see the Trend begin capturing the data of the Timer.ACC as shown below:

(o] %]
Fun || Sten || Eros | oo~ | [esgra  [Feedeiims Capture: [1 _I::' af 1 |

l:l WainProgram Timer ACC [20 642 Timer_Trend ‘Wednesday, September 25, 2013 B:31:07 &AM

L [ o [

24513

18,385

12,256

6128

L]

52907 AM 82331 83043 B31.07AM
[ ] [==] Lo [0 Cer ] [(»a]

15. Try pressing the DI1 pushbutton and watch the trend.

16. When you are finished investigating the trend, click Stop and dose the trend window.

Congratulations! You have Completed Section7. Pl ease move on to Section 8.
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Section 8: (Optional) Creating and Using User Defi  ned Types (UDT)

This section should take about 10 minutes to complete.

Objective:

This lab section covers creating and using custom data structures.
= Create a User Defined Type (UDT)

= Create a tag from a UDT

= Use the tag in an instruction

= Use the tag monitor/editor to see the tag

Creating User Defined Types
In this section of the lab you will create a custom User Defined Type (UDT).

FYI

What is a UDT and what is it good for?

A UDT is good for organizing related data into a single place. A UDT allows a single tag to hold multiple data
fields call members. Each member can be given a unique name to describe the data it holds. The members are
accessed by the main tag name, followed by a period, followed by the member name.

Continue to use the project already open.

1. Right click DataTypes in the Controller Organizer and select New Data Type.....

Controller Grganizer -3 X [
=5 Controller Contrallerl -
A Controller Tags
----- (23 Cantroller Fault Handler
----- 3 Pawer-Up Handler
B4 Tasks
E% MainTask
E% inPrograrn
: Parameters and Local Tags
Eﬁ MainRoutine
----- 3 Unscheduled Proarams | Phases
[-E5] Motion Groups
‘7 Ungrouped Axes
----- [23 add-on Instructions

abed Jeqg

=
|C_ﬁ MNew Data Type... |
; g, Mew String Type. .
..ng o Chrl
&g Copy Chrl+C
""" I Date | paste Chrl+y
EIS Trer

P @ Timer _Trend
E-E51{0 Configuration I
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A new Data Type window will appear.

2. Fillin the Name field with “Gallons_To _Liters ” as shown.

3. Fillin the description field with “Holds gallons and the equivalent inliters ~ ” as shown.
il Data Type: New UDT23* o =]
Mame: IGaIIons_to_Liters Data Type Size: 77 m
Extended Propetties. .. -
Descripkion: Holds gallons and B General
the equivalent in )
Iitersl I [Data Type Size Y
Description Holds gallons an ...
Members: Mame Gallons_to_Liters
Manne Data Type Description
| A Member... =]
-
\ o8 Cancel Apply Help

4. Click on “Add Merber...” and type in Gallons

Members;

Marme

Data Type Descripkion

5. Double click the Data Typefield on the same row and type in REAL

Mermbers:

External A

Mame

[Data Tvpe

Descripkion
Gallons

Add Mamber...

Marne
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6. Follow the same steps to enter the next row for “Liters " and “REAL” as shown.

Members:

Marme

7. Click Apply.
The window should appear as shown.

Liters

Data Type Size: & bytes

=1o1]

[] .
Mame: I Gallons_to_Liters

A Mambar...

Extended Properties. ..
Diescription: Holds gallons and El General
the equivalent
Libere Data Type REAL
Description
Members: External Access IRead,l’Write Vl
Mame Data Type Descripkion Marne Liters
Gallons REAL = Style ||=|oat vl

Ok I

Cancel

Appl

Help

8. Click OKto close the window.

9. Double click on Parameters and Local Tags under the MainProgram as shown to open the tag window.

(23 Controller Fault Handler
(231 Power-Up Handler

abed 3e3g)

E STasks
- @Ma\nTask
B2

-5 Motion Groups
*-[3 Ungrouped Axes

(23 Add-0On Instructions

=5 Data Types

L User-Defined

% Strings

L add-0n-Defined

Ly predefined

L Module-Defined

Scope: IC&Ma\nF‘roglam | Show IA"TEQS

Bl

Mame =32 | Usage Alias For Base Tag Data Type Description Erternal Access Cc
Motor_Run Local Local0:0.Data.0[C) | Local0:0. Data.0[C) | BOOL Read/write
Motor_Start Local Local2].Datal(C) |Local2l.Data0C) |BOOL Read/w/rite
Motor_Stop Local Local2].Data1(C) |Local2:1.Data1(C) |BOOL Read/write

[H-Timer Local TIMER Readwrite

4
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10. On the blank row, fill in “Gallons_to_Liters” for the tag Name.

11. On the same row, select “Gallons_to_Liters”  for the Data Type as shown and click OK.

Scope: ICﬁMainProgram j Shaw: IA” Tags j I .
Narne =22 | Usage Alias For Baze Tag Data Tupe Description External Access Congtant | Style 1]
totor_Run Local Local:0:0.Data 0[C) | Local:0:0.Data. 0[C) | BOOL Fead /rite r Decimal
bdotor_Start Local Local:2:1.Dvata.0[C) |Local:2:.Data 0[C) |BOOL Fead /rite r Decimal
kotor_Stop Local Local:2:1.Dvata 1(C) |Local2:l.Data 1(C) |BOOL Fead /rite r Decimal
i ocal ’ﬂ:’ﬁ *\ Readwrite r
Gallons_to_Liters 93I a : i I_ Read write - Decimal
r
Select Data Type * ll
Data Types:
G: oK |
FILTER_HIGH_P&55 ;I Cancel |
FILTER_LOW _P&Ss
FILTER_NOTCH Help |
FIvE_POS_MODE_SELECTOR
Array Dimenzions
Wirr 2 i 1 Dirn 0
o =H o = o |
[T Show Data Types by Groups B
4 Monitor Tags 3 Edit Tags >
Add the UDT tag to an instruction
12. Double click on the MainRoutine.
Rem Aun ¥ ™ RunMode " AB_ETHIP-14132.168.1.11%Backplanet]  w|
No Forcas )| ™ Contioler 0K = J
NoEdits &, : E‘EIEEES[D'EQE k. Ce | AOm | SUBI L | ) 1) | 1o | suRI HEG | AES | ﬂ
Fedundancy (7] il Compare_p, C o G G
1] BB F 2l o oo | a2l 2 22 FIE v @
% - Motor_Start Motor_Stop Motor_Run
‘gn [ Controller Fault Handler =Local: 2] Deta 0= =Local 2l Deta.d = =Local0:0 Data 0= T
|4 (271 Power-Up Handler o 3 e Timer On Delay ESCEN E=—
=] STasks Motor_Run Timer Timer
E‘ % ‘”TESk . <Local0:0 Data 0= i’:csjln gggg; :'(DN)-
-
[ S MOV
-5 Motion Groups 1 Mave —
L...E2 Ungrouped Axes Source LocalBl ChlDats
6689597 ¢
o g ;:Sﬁ;;:tmmns Dest  Local7:0.ChlDsta
L User-Defined B88I597 4
Cﬂ Skrings
@ add-on-Defined
Ly Predefined (Endh) ‘
L Module-Defined i
-[[7 Data Logs
B2 Trends
=3 1j0 Configuration
(£ #1756 Backplane, 1756-A10
ﬁ A1 1 7SA-0R1 AN Dinital Onk R
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13. Make sure the End rung is highlited. Click on the ﬂ insert rung icon to create a new rung.

14. Find the Compute/Math tab on the instruction tool bar and click on the MUL instruction.

o | i | it | ann | sue [roc o | oo Ner | nes | es | 3

ﬁ rput/Output 4 ONopsre b ComputéMath £ velodical 4 FileMisc. 4 FilerSh

|58 2 e | for o [ AEEEEE T e ]

Motor_Start Motor_Stop Motor_Run

=Local 21 Data (= =Local 2] Data. 1= =Local0: 0 Dats 0= TOMN
a —

JE e Timer On Delay s BN =]
Motor Fun Timer Timer
_ Freset S2TET e D
=Local 0.0 Data 0= Ar::um I2TET (-.C =

i LA
1 Mave —
Source Local:8:1.Ch0Data
5.609254 +
Dest  Local:7:.0.ChiData
5.659254 +

ufl I
MfLittiply —
SOUrce & 7

Source B 7

Dt ?

15. Double click on the “?” in the Source A filed of the MUL (multiply) instruction and select the
Gallons_to_Liters.Gallons tag.

Note: the Gallons_to_Liters tag will need to be expanded to select the Gallons member.

—hLL
titipal
Gallons_to_Liters Gallons

Source B IY' J Show: |A|| Tagz
Dest |Name = |Data Type |Usage |Descr|pt| =
[F]4Falons_to_Liters Gallons_to_Lit... Local Hold=s g...
I_Gallons_to_Li‘ter... REAL I Holds g...|__|
LGaIIons_to_Li‘ter... REAL by Holds g...
ﬂ [FLocald.C ABATSE_DO... =controllers=
ﬂ [ Local ol ABATSE_DO... =controllers=
e [FLocal 3.0 ABATSE_DO: .. =controllers=
gzof 3 PP g d
¥ Show contraller tags
0% proararn tags
¥ Sh t
Shaw parameters from ather program:
|<none> j
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16. Fill in 3.785 for source B (the conversion constant to convert gallons to liters).

17. Double click on the ? in the destination field and select the Gallons_to_Liters.Liters tag as shown.

|EI 5| | [ 8 [ o o

bt | Wl ZIFE wlsd 8

wve Branch Rail 6.859254 &
Dest  Local7:0.ChODsats
6559254 &
Holds gallons and
the equivalent
Liters
HlIL
Muttiply —
Source & Gallons_to_Liters . Gallons
0.0+
Source B 3.785
Dest Gallons_to_Liters Liters
0.0+
18. Click on the finalize edits button Ql and click on Yes to accept the changes.
Notice that the the values of the tags are shown on the instruction. The multiply instruction converts the
number in gallons to liters.
- - —

68527477

Holds gallons and
the ecuivalent
Liters

HlIL

2 Muttipaly —
Source & Gallons_to_Liters Gallons
Source B 3788
[walue: 34.0]
Dest allons_to_Liters Liters
128 69 &

(End) i i

19. Click on the number Ojust below gallons, type “34”, and press enter.

Notice that the Liters value updates automatically.
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Monitoring UDT Tags

20. Double click the Parameters and Local Tags  under the MainProgram and expand the Gallons to_Liters
tag. Notice the values are also shown here. Make sure to select the Monitor Tags tab.

The values for gallons can be modified directly in the monitor screen by changing the value in the Value
column. Change the gallons value and watch that liters updates to corresponding value.

@ Logix Designer - Controller1 [1756-L75 22.1]* - [Program Tags - MainProgram]

Fle Edt View Search Logic Communicabions Tools Window Help

=lolx|
=181

|al=E] & sl == = elamlEl ] @]

FEw Hon A0 Fun Made
Ha Farces b_| I Controller 0K
E ; il’\DEng’:iStnlaga 0K

j 00 il

[ controller Tags

[ Controller Fault Handler
(25 Pawer-Up Handler
S Tasks
-k Maig

MainProgram

: [ MainRoutine
L £eduled Programs | Phass
-1 5 Mation Group
4f3 Ungrouped Axes
[ Add-On Inskructions
- E5] Daka Types
L User-Defined
L strings
[ Add-on-Defined
L Predefined
L Module-Defined
(2 Data Logs
(3 Trends
= £31/o Configuration
-9 1756 Backplane, 1756-A10
f [0] 1756-0B16D Digital_Out b
P9 [1] 1756-L75 Controllert
f [2] 1756-1816D Digital_In =

0-E

=) £ Contraller Contraller -

| Path: |AE,ETH\P-1\1 92 168.1.114Backplaneil ;lﬂ

ol I I ] e e e

2

4| [\ Favorites £ Fod-on A Alarme A Detalon A BT A Tmercounisr & puiompat

pT——— R

[= Controller Orgamzerlﬁk Logical Orgarizer

Include Tag Members In Sarting

Scope: [(BMainProgiam =] Shaw [l Tags B2 =l
Hame =2/t | Usage Valus «[Wrcamask <[5t Data Type Description Constant A=
-Gallons_to_Liters Lacal e | Gl Gallons_to_Liters |Holds gallors and .| 7 =

sllons.ta. Liters Gallons a0/l Float REAL Holds gallons and 2
“Gallans 1o Liters.Liters 128.69| Float REAL Holds gallons and =
g
Decimal BOOL 5
Motor_Start Local i Decimal BOOL i
Moator_Stop Local [ Decimal BO0L [
[ Timer Local Vo s TIMER r
< W |\ Monitor Tags AYEdit Tags ]l 1»
= 4

T ——

The UDT allows associated data to be stored under a single main tag instead of using completely separate tags.
This makes it easier to keep track of data and keep it more organized. The UDT name itself can document what
the data is for.

Congratulations! You have Completed Section8. Pl ease move on to Section 9.
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Section 9: (Optional) Using Studio 5000 Help

This lab section should take roughly 15 minutes to complete.

Objective:

In this lab we will explore the extensive online Help system in Studio 5000.
In this lab you will be viewing:

= Instruction help

= Module wiring diagrams

= On-line reference materials

= 3 party vendor sample projects

= The Start Page - Quick Start

Instruction Help

21. From the Help pull down menu select Instruction Help .

& Logix Designer - Controllerl [1756-L75 22.1]* - [MainProgram - MainRoutine*]

B File Edt WYiew Search Logic Communications Tools Window | Help

- i Content i

e REEEE] | 2
. | Instruction Help | ]

Rem Run [ M Runtode Fath; Release Nates plans’ vi =

Mo Forces S = Controller O, *
Mo Edits 2 : EJEEE’-;S‘E"E'QE oK 4 H|  QineBocks o oo | res |
0.4 4

Wendor Sample Projects
Eedundatzy i} 3 Fz - " ! A DatalLoa A E
| e | = Ouick Start e
. “ab ¥

[ F'_— Learning Center —| =il o
o =[S ]
B E Resource Center Motor_Stog
% Local2:] Data 1=

----- (23 Power-Up Handler 0 @f About Logix Designer ]

EIIS Tasks hator_Run
EI% MainTask <Locak 00 Data 0=
El--ﬂ MainPragram ] [
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The following window will appear.

E? Logix Designer Online Help

D - & o

Hide  EBack  Print  Options

_ i =[Ol x|

Catterts | Index I Eearchi

2] Glossary

-8 Module Infarmation
-4 Duick Start

EQ “what is Logix Designer?
EI@ Mavigating the Software

?| Logix Designer Application Instruction Set
@ Camrnon Attributes
[7] Function Black Attributes
[7] CIP fuis Attributes
@ Arrap Concepts
@ Structures

Instruction Set

For information about an instruction, click the category or mnernonic, Click the alphabetical listing to find
rniore information on a specific instruction,

Prograrnming languages are designated as follows.,
1. adder Diagrarn Logic

Laddler Diagram L

B Function Block

- Sequential Function Chart

& - Structured Text

Mote that for more information on Structured Text programming syntax, refer to Structured Text
Synitax,

The following list contains informmation about the various instruction categories:

Instruction Supported Instructions by Language
Categories

Alarm ALMD | nLnnI
Instructions

S

Print j

22. Click on an instruction to locate its description, details about its parameters, and related instructions along
with examples on how to use the instruction.
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Viewing 1/O Module Wiring Diagrams

1. From the Help pull down menu select Contents.

2. Select the Search tab if it is not already selected.

3. Type in 1756-1A16 as the keyword to find then click on List Topics .

4. Select a topic to display from the list such as, Wiring Diagram.

E? Logix Designer Online Help =10l x|

5 - &

Hide  Eack  Print  Options

Contentsl Index  Search |

Type in the ward(z] to search for:
[17564216 =l
Lizt Topics | Dizplay |

Select topic: Found: B
Title I Location | Hankl
Communication For...  Logix Desi.. 1

Wiring Diagrame [17... Module 2
Configure 1756 Digit... Module 3
Maodule Properties D... Maodule 4
tModule-defined Dat...  Module 5
Wwiring Diagram [175... Maodule E

[~ Search previous results
Iv' Match similar words
[~ Search litles only

Print
Quick Start

Mote that this Quick Start is intended to show you how to use the most basic features
of the Logix Designer application to get up and running. For purposes of example, we
take you through the steps you follow to create a project using ladder diagram logic,
These steps are show only as an example; you should note that there are many more
features of this product that are not ilustrated here, Refer to the online help for those
specific features for more detailled information,

See also

Creating a project
Configuring the controller
Creating and configuring I/O
Enteting tags and alizses
Enterting ladder logic
Downloading

Monitoring tags

PMonitoring logic

Top of Page Print
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5. Click Display to view the wiring diagram for this module. Note you may need to maximize your screen.

-ioix

Hide Back  Print DOptions

Fs
Conteris | Indes  Search | Wiring Diagram (FEETISTELT) s
Type it the word(s] to search for:
17561416 =3 S All terminals with the same
I —I J (2] 1] name are connected
List Topics I Diisplay | together on the module.
Far example, L2 can bg —
Select topic: Found: & 11 5] ﬁﬁ::k?;el_dzfg any terminal IM-1
Title I Lacation I Hankl ﬂ Ii When you daisy chain fram
Communication For...  Logis Desi.. 1 a group to another RTE, IM-3
‘wiring Diagrams (17 Module 2 IN-3 W2 zll'nb;?nyioctohn:;arnﬂ?:acllalsy
Configue 1756 Dig... Moduls 3 6] [5] | directly connected tothe  GHOUp O IN-5
todule Propertiez 0. Module 4 supply wire, as shown.
Module-defined Dat... Maodule 5 N5 N4 This wllrlnglexample shows IN-7
“wirnng Diagram (175 Module M |L #3ngle valtage saukce,
L2-0
IN-F gl
10] E1
IN-8
120 L2
2] M IM-11
Group 1
N9 [T) . IN-13
14] (13
IM-15
111 I-10
[16] [15] L2-1
Ea
IN-13 IN-12 |
18 7]
IN-15 IN-14
[~ Search previous rezulks & 9 ) ) —
¥ Match similar words Daisy chainto
[~ Search titles anly ﬂ e iain adbne TN A _b_l_l

6. When you are finished viewing the wiring diagram close the display window.
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Using Start Pages

1. From the Help pull down menu select Quick Start which is one of the three tabs available from the
Start Page .

Quick Start

» Controller Projects
» Get Started o : .
Quuick Start - My First Project

» Get Connected

» My First Project

W Craate a Wew Project
w hlodify the Main Task
o Modify the Main Program

® hiodify the Main Routine

an Configure an Input
Madule

w Configure an Output
Madule

W Create a Tag
w Create a User-Defined
Type

ww Enter Ladder Diagram
Routine Logic

o Reference aTagina
Routine

™ erify a Project
® Download a Project

& Go Online

Al

= Organizes various resources intended to accelerate the customer’s ability to use the software and to locate relevant
information

= Provides Getting Started and My First Project media clips and tutorials to assist new users

= Provides easy navigation to Studio 5000 sample projects Rockwell Automation specific and those involving other vendors
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Learning Center Tab
= Targets customers wanting to learn or explore how to use the software beyond just getting started reduces learning curve
and helps increase productivity.

Learning Center

b What's New
e IR0 Online - Programs,
Routines and Instructions

ww Project Documentation
Language Switching

Learning Center - What's New

nimated futn
™ | ogi-Based Alarms e i ) :ﬂ. ;

w Guardlogix

W Kinematics

a [nfroduction to Add-On
Instruction

o« Creating an Add-On
Instruction

o Hsingan Add—On Instruction
inaRouting

o Monitoring an Add-On
Instruction Code

w Changing an Add-0n
Instruction

v Protecting an Add-On
Instruction

w W3ing an Existing Add-On

Instruction in a Wew Project

» Did You Know

£l

= \What's New media clips or tutorials previewing new features

= HowDo | media clips or tutorials organized under various topics to show the user how to use the software to complete
common tasks

= Did YouKnow tips / tricks for using the software, e.g. Keyboard Shortcuts
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Resource Center Tab
= Targets a customer looking for additional information or support

= Provides links to Download sites for software, firmware, EDS files, etc
= Provides links to Support sites Knowledgebase, Technical Bulletins, Sample Code
= Provides links to Online books installed to the PC with Studio 5000.

Resource Center

» Online Books

L Programming

N Instructions

Programming
W Campactlogix
Logix5000 Contrallers Logix5000 Cantrollers Logix5000 Controllers PhaseManager User
COuick Start Design Guidelines Common Frocedures Manual

8 Contrallogix
Reference Manual Programming Manual

U GuardLogic
omiaaai e e e

¥ Flextogix =
W 5ofagis800 =
N motion " u

— PR —
N migration
U Reference apal POF ocal POF acal POF
W petling Metworks Litesature Library PDF Litgrature Library POF Literaturs Library POF Literature Liorary POF

w RELogix 5000 Release
History
@ Literature Library

@ Catalogs

b Downloads

» Wehsites

Congratulations!  You have completed all sections!
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Thank you for attending!




Notes :
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