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Instructions for Studio 5000 software

Software

Rockwell Automation Studio 5000 software is available on Lab 12, via Electromeet,
ensure that you watch the instructional video or read the instructional pdf before
attempting to access the Electromeet labs:

https://lab.electromeet.com/

If TeamViewer requests a password, this is available on your course student
homepage in Moodle.

Look for the following icon on the desktop, or search in programs under ‘Rockwell
Software’:

RSLogix
Studio 5000

Studio 5000 Logix Emulate guide:
https://literature.rockwellautomation.com/idc/groups/literature/documents/gr/lgem5k-
gr016 -en-p.pdf

Logix 5000 Controllers General Instructions Reference Manual:
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-
rm003 -en-p.pdf

Allen Bradley's PLC Programming Handbook:
http://www.plcdev.com/book/export/html/431na

The following guide, ‘Allen Bradley's PLC Programming Handbook’is sourced from
the above link at plcdev.com, please use the section relevant to your assessment:

Allen Bradley's PLC Programming Handbook
This handbook is a collection of programming overviews, notes, helps, cheat
sheets and whatever that can help you (and me) program an Allen Bradley
PLC.

If you have experience with AB then please contribute.

An Introduction to RSLogix5000 Tags

Tags are the method for assigning and referencing memory locations in Allen
Bradley Logix5000 controllers. No longer are there any physical addresses such as
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N7:0 or F8:7 which use symbols to describe them. These have been replaced with
tags which are a pure text based addressing scheme. This is a departure from the
more conventional ways of programming PLCa€™s, which includes Allen
Bradleya€™s earlier line of PLC5 and SLC 500 controllers.

One of the hardest transitions from the older systems is realizing how the tag
database works. The person with experience in Allen Bradley systems will
recognize many of the instructions and be at home with the editor in RSLogix
5000. Understanding the tag database is the first major hurdle in becoming
comfortable with the ControlLogix and CompactLogix systems. So leta€™s dig in
and get started.

The Way We Used To Be

Earlier Allen Bradley PLCs programmed with RSLogix 5 and RSLogix 500
software had data files to store 1/0 and other internal values. These different data
files could only hold one data type. A data type defines the format and the size of
the stored value.

Default Data Files

—-{_7] Data Files
BY cCrozs Reference
[ oo - outPuT
1 - mPut
[ s2-sTATUS
[ B3 -BIMARY
[ 74 - TIMER
[ c5- counTER
[ RE - CONTROL
[ W7 - INTEGER
[ Fa-FLoAT

Data File Descriptions

File# Type Description

00 Output This file stores the state of output terminals for the
controller.

11 Input This file stores the state of input terminals for the
controller.

S2 Status This file stores controller operation information
useful for troubleshooting controller and program
operation.

B3 Bit This file stores internal relay logic.




T4 Timer This file stores the timer accumulator and preset
values and status bits.

C5 Counter This file stores the counter accumulator and preset
values and status bits.

R6 Control This file stores the length, pointer position, and
status bits for control instructions such as shift
registers and sequencers.

N7 Integer This file is used to store bit information or numeric
values with a range of -32767 to 32768.

F8 Floating Point This file stores a # with a range of 1.1754944e-38 to
3.40282347e+38.

While this method made it easy for using instructions, it provided a challenge for
logically grouping different data types together according to function. For instance,
in machine control, a motor may have a start, stop, speed and alarm code each with
its own data type. Thus, the data was a€cescattereda€«= throughout the data files.

File # Name Data Type

11 Start Input

11 Stop Input

F8 Speed Setpoint Floating Point
N7 Alarm Code Integer

Comparing the Old and New

The Logix5000 controllers have done away with data files and in its place is the
tag database. The tag database organizes memory locations in one place. Each tag
Is assigned its own data type. The table below shows the association between the
current data types and the older systems with data files.

RSLogix 5 /500 RSLogix 5000

File#  Type

00 Output Input and output modules, when configured,
1 Input automatically create their own tags like

Local:0:1.Data.0



S2 Status Use the GSV and SSV instructions to get status
information such as the CPU time, module states
and scan times.

B3 Bit Assign the Boolean (BOOL) data type to the tag.

T4 Timer Assign the TIMER data type to the tag.

C5 Counter Assign the COUNTER data type to the tag.

R6 Control Assign the CONTROL data type to the tag.

N7 Integer Assign the double integer (DINT) data type to the
tag.

F8 Floating Assign the REAL data type to the tag.

Point

Creating a Tag

One way to create a new tag is right click on the Controller Tags in the Controller
Organizer and select New Tag. Even faster is the Ctrl+W hot key.

5] Contraller Class
i3 iConkraller Tag
(3 Controller Fau
| Power-Up Han
£5] Tasks
-5 MainTask
+ C& MainPragr.
+-[23 Unscheduled F
£5] Motion GEroups
3 Ungrouped Ax

(3 add-on Instructiof

= - -

A MewTag... % Chrl

Monitor Tags
Edit Tags
Werify

Export Tags...

Prink 4

The following dialog box pops up.



Mew Tag
Marne: Lire1_Start
Drescription: Start button an Line Cancel

1
Help

Type: |Base =l

Aliaz For: |

Data Type: |EDEIL J

Scope; |E{I Clazs j

Sihyle: | Decimal j

-

The Name given to the tag has the following rules:

only alphabetic characters (A-Z or a-z), numeric characters (0-9), and
underscores ()

must start with an alphabetic character or an underscore

no more than 40 characters

no consecutive or trailing underscore characters ()

not case sensitive

While tags are not case sensitive, it is good practice to mix cases for readability. It
is much easier to read Linel Start then LINELSTART or linelstart.

In addition, the tag database list sorts alphabetically. Therefore, it is best to use
similar starting characters when you want tags to be together in the monitor list.

Tags Named for Tags Not Named for
Grouping Grouping

Level High High_Level

Level Low Insert_Nut
Insert_Nut Knife_Stop

Knife_Stop Low_Level




Use the Description field for a longer description of the tag. It is best to keep
names short yet not cryptic. Tag names are downloaded and stored in the controller
but the description is not as it is part of the documentation of the project.

The tag Type defines how the tag operates in the project

Base A tag that actually defines the memory where the data is
stored

Alias A tag that represents another tag

Produced Send data to another controller

Consumed Receive data from another controller

Alias tags mirror the base tag to which they refer. When the base tag value changes
so does the alias tag. Use aliases in the following situations:

« program logic in advance of wiring diagrams

« assign a descriptive name to an I/O device

« provide a more simple name for a complex tag

« use a descriptive name for an element of an array

Produced and consumed tags make it possible to share tags between controllers in
the same rack or over a network. This article does not cover this aspect.

Select a Data Type for the tag by typing it in or by clicking on the ellipsis button
and selecting it from the list. A data type is a definition of the size and layout of
memory allocated for the created tag. Data types define how many bits, bytes, or
words of data a tag will use.

The term Atomic Data Type refers to the most basic data types. They form the
building blocks for all other data types.

Data Type Abbreviation Memory bits Range

Boolean BOOL 1 0-1

Short Integer ~ SINT 8 -128to 127




Integer INT 16 -32,768 to 32,767

Double Integer DINT 32 -2,147,483,648 to
2,147,483,647
Real Number REAL 32 +/-3.402823E38 to +/-

1.1754944E-38

Logix5000 controllers are true 32-bit controllers, meaning the memory words are
32-bits wide. No matter what, a tag always reserves 32 bits of memory even if it is
a Boolean or integer data type. For this reason, it is best to use a DINT when
dealing with integers. Furthermore, a Logix5000 controller typically compares or
manipulates values as 32-bit values (DINTs or REALS).

A Logix5000 controller lets you divide your application into multiple programs,
each with its own data. The Scope of the tag defines if a tag is global (controller
tags) and therefore available to all programs or local (program tags) to a select
program group. Pay careful attention to this field as creating it in the wrong area
may lead to some confusion later on as to its location.

7 Conkroller Fault Handler

3 Power-Up Handler
-5 Tasks

- £ MainTask

- =;.' [MainProgram
E‘ Program Tags
94 MainR.outine
- Eﬂ; RobokContraol

R Program Tags

MainR.oukine
23 unscheduled Programs

—

Controller Tags are available to all programs. You cannot go wrong using
controller scoped tags unless you easily want to copy and paste programs. A tag
must be controller scoped when used in a Message (MSG) instruction, to produce
or consume data and to communicate with a PanelView terminal.

Program Tags are isolated from other programs. Routines cannot access data that is
at the program scope of another program. Having program tags make it easy to
copy/paste programs and not have to worry about conflicting tag names. Make sure
though that no controller tags are named the same as program tags.



Style is the form in which to display the tag by default. The following table
provides you with information on the base and notation used for each style.

Style Base Notation

Binary 2 2#

Decimal 10

Hexadecimal 16 16#

Octal 8 8#

Exponential 0.0000000e+000
Float 0.0

Edit and Monitor Tags

To edit existing tags select the Logic > Edit Tags menu item. A spread sheet like
view lets you create and edit tags.

Right click on
squares for tag Change
options sCope Filter Right click the
header for
;_ options
De: |ﬁ|WeIIF‘ump L Shaw... Shiow &l
Mame o |.-“-‘-.Iias For | Baze Tag | Data Tepe | Shyle Dezcription
I Start BOOL Decimal | Start button for rotor
J Stop BOOL Decimal | Stop button for motor
J Jog BOOL Decimal | Jog buttan far rmokar
J Speed REAL Float Speed setpoint used for
J +-Alarm_Code DIMT Decimal | Alarm code returned fror
J +-Motor_Delay TIMER Delay before starting mc
1y
4 [ {4 Monitor Tags :fE{I'rt Tags f 4| | L|_I
Line for new Tabs to switch between
tag entry manitoring and editing




Clicking the + sign next to a tag reveals its structure. For a DINT tag this is the 32
individual bits that make up the tag which will not be of interest if you are using
the tag as a number rather then individual bits. If you do wish to use the individual
bits then you can address them in this way with the tag name followed by a period
and then the bit position (e.g. MyTag.5). Shown below is the expanded structure
for a TIMER. Notice it is made of two DINTSs and three BOOLSs. In this case, the
Booleans are packed into one DINT and therefore a timer uses three DINTSs of
memory.

Hame & | Data Tope | Shyle Dezcription
+-Alarm_Code DIMT Decimal | Alarm code returned from motor
—|-Matar_Delay TIMER Delay before starting motar
.| [ Motor_Delay.PRE - DINT Decimal
| FMatar_Delap ACC DIMT Decimal
L tdatar_Delay. EM BOOL Decimal
L botor_Delap. TT BOOL Decimal
- tdakar_Delay. DM BOOL Decimal
g

An Easier Way to Create Tags

The easiest way to create tags is on the fly while programming. When an
instruction is first used a a€ce?a€« will indicated the need for a tag. There are three
options at this point:

1. Double click on the 8€ce?&€+ and select an existing tag from the
drop down box.

2. Right click on the &€0e?4€+ and select new tag.

3. Double click on the &€ce?a€+ and type in the tag name. If it does not
all ready exist, then right click on the tag name and select Create
a€ceNewTagNamea€. . Be careful with this method not to use
spaces or special characters.

The nice thing about all these methods is that RSLogix5000 will automatically fill
in the correct data type according to the instruction used.

Another quick method is to drag and drop an existing tag to a new instruction.
Make sure to click on the tag name rather then the instruction.



N Start |:| Stop |:|

e 1E i £
& 1C 1C u
= = ID h
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Conclusion

These are the basics of tags. The advantages are:

1. Tags, if done right, create a level of documentation that is stored in
the PLC.

2. The software does an automatic housekeeping of memory locations.
Thered€™s no more worrying about physical addressing and
memory conflicts.

3. Structures can be more easily put together based on function rather
then data type.

Advance subjects include arrays, user defined data types (UDT) and Add-On
Instructions. Hopefully, you will continue to learn more about the power of tags.
There is no doubt that if you grasp the principles presented here you will be well
on your way to using and troubleshooting any Logix5000 controller.

A Quick Tutorial on RSLogix Emulator 5000

RSLogix Emulator 5000 is a software simulator for the Allen Bradley line of Logix
5000 controllers (ControlLogix®, CompactLogix®, FlexLogix®, SoftLogix5800®
and DriveLogix®). The goal is to mimic the function of a PLC without the actual
hardware and thus do advanced debugging. More information can be found in the
AB publication LGEM5K-GR015A-EN-P.

As a quick introduction we’ll go through a simple example of setting up a
simulation. This involves three major steps.

1. Setting up the chassis monitor.
2. Creating a connection in RSLinx.
3. Creating a project with associated emulation hardware.

Setting up the Chassis Monitor

To start the Chassis Monitor, click Start > Programs > Rockwell Software >
RSLogixEmulate 5000 > RSLogix Emulate 5000 Chassis Monitor,


http://www.plcdev.com/glossary/1?Array
http://www.plcdev.com/glossary/1?Array

(=3 RsLogix 5 English

(5 Utiities

(=} BOOTP-DHCP Server

@ FackoryTalk Tools

(= RsLinx

(5 RSLogix 500 English

@ RaLogix 5000 Enterprise Series
(=} RSLogix 5000 Taols

@ RSLinx Tools

@5 RSLogix Emulate 5000 Chassis Monitor
(5 RSMetwarx ¥ iF) RSLogix Emulate 5000 ReadMe
(=} RSTestStand Lite ¥ & Test Time Utility
@ R3view Enterprise
(= Rsviewsz

(5 RSYiew32 Taals
FactoryTalk Adminiskration Console

When the emulator opens up you’re confronted with what looks like an
empty chassis. In slot 0 is an RSLinx module which has to be there for the
emulator communications to work. Your slot 1 might have another
irremovable RSLinx module depending if you are running RSLogix
Enterprise.

tLl RSLogix Emulate 5000 Chassis Monitor 10| x|
Slot  Wiew Options  Help

Computer : |STLIDENT11

0 1 2 3 4 5 E 7 8

R5Lins R 5Linx I I I I I I I

k7
For Help, press F1 l_

From here we set up our hardware configuration for simulation. Our first step will
be to add the CPU. In this case it is a special one called an Emulation Controller.

1. Click Slot > Create Module.
2. Choose the Emulator RSLogix Emulate 5000 Controller.
3. Chose slot 2 for the controller


http://www.plcdev.com/glossary/1?Array

4. Click OK to add it to the chassis monitor.

Module Type: [1734-PCIC ControlNet PCI Meszaging
1784-PCICS ContralMet PCl Scanner
1784-PCIDS DeviceMet PCl Scanner
1784-PETCS ControlMet Scanner
1784-PMO2AE 2 Awiz Analog/Encoder Servo
1784-PMIESE 16 Awiz SERCOS
1783-51k 32 Point Input/Output Simulator

Cancel

il

E mulator BSLagix Emulate 5000 Contraller

Slat: |2 _Ij

5. At this point you may be accosted with a message about previous
configurations. Just select Reset the Configuration to Default
Values and click NEXT.

6. The next two dialog screens are for setting up the controller
details. Click NEXT and FINISH to accept all the defaults.

General x|

Type: FSLogix Emulate 5000 Emulogiz5368 Controller
Yendor  Allen-Bradley
Yersion: |'| al "I

Memomn Size [KB]: I 2072

Perindic Save Interval: = _
(Flareee 05 e 20 i I'I 0 3, ¥ Enable Penodic 5ave

Contraller Hame: Last Loaded:

¢ Back I Hest > I Cancel Help




NT System |

Type: FSLogix Emulate 5000 Emulogi=5368 Controller
YWendor  Allen-Bradley

Continuous T azk =
Drwell Time [ms]: o -

CPUI Affiity: m

Channel 0
Serial Part; I Mone j'

.

¢ Back Finizh Cancel Help

Next we’ll add some input/output simulation.

1. Click Slot > Create Module.
2. Choose the 1789-SIM 32 Point Input/Output Simulator.
3. Chose slot 3 for the simulator and click OK.

o
Module Type: [1734-PCIC ControlM et PC M essaging 0. I
1784-PCICS ControlMet PCl Scanner

1784-PCIDS DewviceMet PCl Scanner
1784-PETCS ControlMet Scanner
1784-PMO2AE 2 Awiz Analog/Encoder Serva
1784-PM1E5E 16 Awiz SERCOS

Cancel

1783-51k 32 Point Input/Output Simulator
Emulator BSLaogix Emulate 5000 Contraller

Slot: |3 _Ij

4. Accept the defaults for the setup by clicking NEXT and FINISH.



select Device |

Type: 1783-51k 32 Point Input/Output Sirmulator

YWendor  Allen-Bradley

¢ Back I Hest > I Cancel Help

General x|

Type: 1789-5I1M 32 Paint Input/Output Sirmulator
Wendor:  Allen-Bradley

Serial Mumber: II:IS

Label for 1783-51M

Module Marquee: ISimuIatiDn Tes

¢ Back I Finizh I Cancel Help

The chassis monitor will now have two emulation modules in it ready to go.



':E'I__.RELugiH Emulate 5000 Chassis Monitor

Slob  Wiew Cptions  Help

=101 i

Coornputer : |STLIDENT11

0 1 2 3 4

Fsline: | RSlUnx  |Emulctor R

EAT oK

FillH REM FF

()

For Help, press F1

T

Creating a connection in RSLinx

1.

Start RSLinx under Start > Programs > Rockwell Software >
RSLinx > RSLinx Classic

2. Click Communications > Configure Drivers.
3.

Select the Virtual Backplane (SoftLogix 58xx) driver from

the Available Driver Types list.

Click Add New. The Add New RSLinx Driver dialog box appears.
Click OK.

. The new driver appears in the Configured Drivers list. Click Close.

LIJFIfIgl.Il‘E‘ Drivers

Awvailable Dver Types:

S -5 S0/SD2 for DH+ devices

Wirhsal B ackplars [S oL onoS5oe

DevaceNet Dvers [1784-PCO/PODS A 7TO-EFD.SDMPT divers]
PLC-5 [DH =) Emulator dever

SLC 500 (DH4B5) Emulstor divver

Soltbogisd diver

Remote Desvices wa Ling Gateway

Close |

Yirtual Backplane |5 oftLogeS3es| :] ddd New... I
AS-232 DF1 devices Hel
Ethemet devices

[ Ethemet/IF Driver
784K T/ THD ) PETAID PPCME. for DH+/DH-485 device:
174K T for ContraM el devices | Shabus
DF1 Polling Master Drrver : R
1784-PCC bor ControlMet devices Running Conirpus..
1784-PCICIS] foe ContialMet devices
174T7-PIC & AIC+ Diriveer Starfup...
DF1 Slave Dinver

2l xl

=

I

[elete




Using RSLogix Emulator in a Project
To use the emulator in a project you must setup the hardware correctly.

1. Start the RSLogix 5000 software and create a new project.

2. Under the New Controller window type select an Emulator —
RSLogix Emulator 5000 Controller. Give it a name and assign it to
the same slot as the one you put in the Chassis Monitor which in our
example is slot 2. Click OK.

New Controller x|

Yendaor Allen-Bradley

Type: IEmuIatu:ur RS Logix Emulate 5000 Caontraller j ]4 I
Rewvizion: 15 - Catizel |
I" | Bedundaney Enatled Help |

M ame: IEmuIatu:ur_E wample
D' ezcription: ;I
Chassis Type: |1?55-.-’-'-.? 7-5Slot ControlLogix Chassiz j

Slat: |2 3: Saftety Fartner Slof:
Create In: IE:"-.FESL-::gi:-: BO00Projects] Browse. .. |

3. In RSLogix 5000's Controller Organizer, right click on the 1/0
Configuration folder, and then click New Module. The software
displays the Select Module window.

4. Open the Other folder. Select the 1756-MODULE from the modules
list and then click OK.



i Select Module

bl odule |Desu:ri|:|tiu:|n
-finalog

-Zommunicakions

-Conkrollers

- Digital

-Drives

-Motion

s O_I:her

I | 755-MODLILE Genetic 1756 Module
[+ Specialty
Find...
By Cateqgony | By Wendor Favaorites I

(] 4 I Cancel

5. The software displays the New Module window.
a. Add a Name for the card.
b. In the Slot field put the number that corresponds with the Chassis
Monitor.
c. Forthe Connection Parameters put in the following and
click OK

Assembly Size

Instance
Input 1 2
Output 2 1
Configuration 16 0



New Module x|

Tupe: 1756-MODIILE Genetic 1756 Module
Parent Local ~ Cannection Pasameters

Azzembly .

Instance;  Size:
Name: | Simulator_Card Input: |1 LI =23
Descrigtior: <] Ouput |2 I1 ::I (3e-bit]

=] Configuation: |16 [0 =] Bbiy

Camm Ecimat | Data - DINT = ctmus inoe | ]
SIEL |‘1 il Ctafis [ iUt I

¥ Open Modue Propesties [ ok | cacel | Hep |
7

8. On the next Module Properties screen make sure to change
the Requested Packet Interval to 50.0 ms.

i Module Properties: Local:4 {1 756-MODULE 1.1)

General Connection® I badule Inh:ul Eackplanel

Beguested Packet Intereal [RFI: I EEI.EIE: mz  [0.2- 750.0 mz]
[ Inhibit Module

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

[T | lUze Scheduled Connection over Contralt et

kM odule Fault

Status: Offine 2k I Cancel

Ready, Set, Go
You are now ready to use the emulator just like you would any other
PLC. Open Who Active and set the path to the RSLogix 5000 Emulator.



. Who Active _|oj x|
¥ Autobiowss R efresh
= E Warkstation, STUDEMTLL | G Orilire |
¥ &5 Linx Gateways, Ethernet
F =5 AB_DF1-1, DH-485 Upload... |
=B 8B WEP-1, 1769-217/4 Yirtual Chassis
= 00, Workstation, RSLinx Server Download |
[+ 01, RSLinx Enterprise - Deskkop, RSLInx Enterprise - Deskhop S
* 02, RSLagix S000 Emulakar, Emulator R15,39 Upaste Brmiare |
03, 1789-51M 32 Point Input)Output Simulator, 1789510 v1.00 Cloze |
Help |
Path: AR WBP-1\2 Set Proect Path |
Path in Progect: <nones
Cleer Proect Path |
A

The inputs can be simulated in the emulator’s Chassis Monitor by right
clicking on the module and selecting Properties. Under the I/O Data tab is
the ability to toggle each of the inputs on or off.



# Controller Tags - Emulator_Example{controller)

Scope: I ﬂ Emulatu:ur_E:-:ampj Show... I Show Al
FR

M ame & | Walue Force Maszk, € | Shyle
[+-Lozal:3:C f...1 A
[=-Local: 21 f...1 ...
E-LDDaI:E:I.Data foaal {00} | Decimal
[+-Lazal:3:1.Data[0] 0 Decirmal
2 [=-Local:3:1.0rata[1] 54 Decimal
—Local3:l.Data[1].0 0 Decimal
—Local:3:1.Data[1].1 1 Decimal
—Local3:l.Data[1].2 1 Decimal
—Local3:l.Data[1].3 0 Decirmal
—Local:3:[.Data[1].4 1 Decimal
—Local3:l.Data[1].5 1 Decimal

Module Properties - Slot 3 || T

= S0 General 140 Data I Module Infnl Maodule Statusl

[

=

= Inputz  [Click totoggle andoff] g
= oo 01 02 03 04 05 05 OF O3 09 40 11 12 13 19 148 1

= 16 17 18 19 20 21 22 23 24 26 26 27 28 28 30 I
= Clutputs

oo 01 02 02 04 05 06 OF 02 09 10 11 12 13 14 15
16 17 18 19 20 21 22 23 24 25 26 27 22 20 30 N

(] Cancel Apply Helm B

Note:
RSLogix Emulator is sometimes erroneously called RSEmulator.

Getting Started with the Logix5000 PIDE Function Block

The PIDE (Enhanced PID) is an Allen Bradley Logix5000 family (ControlLogix,
CompactLogix, FlexLogix, SoftLogix) function block that improves on the
standard P1D found in all their controllers.A First impressions of this function
block are quite intimidating.A If you try to dive into it head first you may just end
up banging your head against a wall.A Many will be quite happy to stick with the
tried and true PID instruction but to compete with the more advanced process
control applications the PIDE boasts the following.



It uses the velocity form of the PID algorithm.A This is especially
useful for adaptive gains or multiloop selection.

Control of the instruction can be switched between Program and
Operator modes.

Better support for cascading and ratio control.

Built in autotuner (requires extra key)

Support for different timing modes

More limiting and fault handling selections.

Still interested?A What we want to do here is basically get you off the ground
with the PIDE, distill all the options to the essentials and get it working.

The PIDE is only available as a function block (sorry, no ladder).A Like the PID
instruction it is best to set it up in its own periodic task.A The period of the task
automatically becomes the sample rate (DeltaT) of the PID loop.A Just make sure
when adding the new routine to the task to select the Type as "Function Block
Diagram."A

Adding the PIDE Function Block

The PIDE instruction can be added from the Instruction Toolbar under
the Process tab.



FIDE
Enhanced PID
u] 0.0
[Temperstie T3 P cve 1 Hestouput
250 0.0

(250 C SFFrog SF :ID
] SFCascade FWHHAlarm EID

] RatiaProg PWHAlamm =
[u]

] CWFrag FwLAlarm =
u]

] FF PWLLAlarm 5
u]
] HandFB PWROCFPosAlarm ZID
5 ProgProgReq PWROCHegAlarm III:I

=] ProgdperReq LrewHHAlarm [©
[u]

=] ProgCasRatReq LrewHAlarm 5
u]

=] ProgifutaReq CrewvlAdarm 5
u]
] ProghdanualReq DevLLAlarm ZID
| ProgOwernideReq FraogQper III:I

=] ProgHandReq CazRat[©
u]

Aute [
[u]

Manual [5
u]

Crwerride [
u]

Hand F1

FAutotuneTag 0

FIDE_Temp_Contral

Once you plop a function block onto a sheet it automatically creates a program tag
for the instruction which stores all the settings.A The parameters can be set or
monitored by wiring input and output references or by clicking on the ellipsis box
in the top right corner to reveal the block properties.A

Opening the block properties for the PIDE instruction before RSLogix5000 version
15 meant you would be accosted with a long list of parameters.



PIDE Properties - PIDE_Tank
 Parameters | Tag | Autotunel
Wiz | W E= |"-.falue Twpe Dezcription |_4‘\_

1| [T |Enableln 1 BOOL Enable Input. If Falze.... |

| P 0.0 REAL Scaled process variabl...

1| T [ PYFaul 0 BOAL F bad health indicata...

T |[PYEUMax 100.0 REAL b i scaled walue. ..

1 [PYEUMin 0.0 REAL Minirmurn scaled walue ..

|| [ SPProg 0.0 REAL 5P Program wvalue, sc...

[ [T |SPOper 0.0/ REAL SP Operatar value, sc...

|| W |SPCascade 0.0{REAL SP Cazcade walue, sc..

|| [ | SPHLimwit 100.0 REAL SP high lirnit value, sc..

L[ [ [SPLLimnit 0.0{REAL SP lowy lirnit »alue, scal...

1| [T [UseRatio 0 BOOL &llows B atic control per...

|||  |RatioPrag 1.0/REAL Fatio Program multiplie...

|| [T |RatioDper 1.0/REAL Ratio Operator multipli...

| ™ | RatioHLirnit 1.0/REAL R atio high limit walue, ..

_I = D akAl e 1 niDcAl L e B e T .v.
Status: OF.
Execution Order Mumber: <routing not werified:

ak. | Cancel | Help |

Version 15 has at least organized some of the more common settings (but not all)
under tabs and groups.
A



PIDE Properties - PIDE_O1

Timing

General Configuratian l ELIs.-’Limits] EascadEa’HatiDl .-'-‘-.Iarmsl Parameters] Tag l .-'-‘-.utu:utunel

M ode:

Owersample At &

RTS Period: ms
Contral action: (# E=5P-P
" E=PV-SP
Calculate Uszing
Froportional term; ™+ E R
Derivative term;. - © E v Py

| Derivative Smoathing
[ P Tracking
[ Manual Mode after initialization

| Periodic j

[3ains

Froportional; 0.0
0.0 mindrepeat
0.0 min

0+ |ndependent

" Dependent
v Zero-Crozsing Deadband

Deadband: 0.0

| Zero-Crozsing off

Overide walue: no

I Program Yalue reset

Inteqgral:
Dierivative:

Equation Tupe:

Statuz: OF

Execution Order Mumber: <routing not verified:

] | Cancel Help
The most essential settings are:
Name V15 Location Description
PV Must be wired in from | The Process Variable is the reading (temperature,
atag. pressure, flow, etc.) that is to be controlled by the PID
loop.
.PVEUMax | EUs/Limit tab inthe | The Process Variable Engineering Units Maximum
.PVEUMIin | Engineering Units and Minimum.A The value of PV and SP which
Scaling group corresponds to 100 % span of the process variable.
.SPProg Should be wired in or | The Set Point is the theoretical perfect value of the
.SPOper set in the tag. process variable.A SPProg is the value to use when in
program mode and SPOper is used when in operator
mode.
SPHLimit |EUs/Limittabinthe | The Set Point High Limit and Set Point Low Limit
SPLLimit |SP Limits group clamp the maximum and minimum values of the set

point.A If SPHLimit > PVEUMax or SPLLimit <
PVEUMIn then a fault will occur.



Name V15 Location Description

PGain General Proportional gain.A Enter 0 to disable.
Configuration tab in
the Gains group

1Gain General Integral gain.A Enter 0 to disable.
Configuration tab in
the Gains group

.DGain General Derivative gain.A Enter 0 to disable.
Configuration tab in
the Gains group

Program/Operator Control

The first thing to understand when programming a PIDE block is the different
controls and modes available.A

The Program/Operator control lets you transfer control of the PID loop between
the user program and an operator interface such as an HMI.A Each control has
separate set points and mode controls.A It's important to understand that when in
Program Control the set point is determined by SPProg while in Operator Control
its SPOper.A The SP output indicates the set point that the function block is
actually using.

Control is determined by the following inputs:

Name Description

ProgProgReq | A program request to go to Program control.

.ProgOperReq | A program request to go to Operator control.

.OperProgReq | An operator request to go to Program control.

.OperOperReq | An operator request to go to Operator control.

The ProgOper output indicates the control of the PIDE instruction.A I the output
is a1 then it is in Program control and if the output is a O then it is in Operator
control.A The Program request inputs take precedence over the Operator requests
so that the program can lock out any operator overrides.A The ProgValueReset
input clears all input requests.

Operating Modes

The PIDE instruction supports the following modes.



Mode Description

Manual While in Manual mode the instruction does not compute the change in
CV.A The value of CV is determined by the control. If in Program control,
CV = CVProg and if in Operator control, CV = CVOper.A Select Manual
mode using either OperManualReq or ProgManualReq.A The Manual
output bit is set when in Manual mode.

Auto While in Auto mode the instruction regulates CV to maintain PV at the SP
value.A If in program control, SP = SPProg and if in Operator control, SP =
SPOper.A Select Auto mode using either OperAutoReq or ProgAutoReq.
The Auto output bit is set when in Auto mode.

Cascade/Ratio | While in Cascade/Ratio mode the instruction computes the change in
CV.A The instruction regulates CV to maintain PV at either the SPCascade
value or the SPCascade value multiplied by the Ratio value.A SPCascade
comes from either the CVEU of a primary PID loop for cascade control or
from the "uncontrolled" flow of a ratio-controlled loop.A Select
Cascade/Ratio mode using either OperCasRatReq or ProgCasRatReq.A The
CasRat output bit is set when in Cascade/Ratio mode.

Override While in Override mode the instruction does not compute the change in
CV.A CV = CVOverride, regardless of the control mode.A Override mode
is typically used to set a "safe state" for the PID loop.A Select Override
mode using ProgOverrideReq.A The Override output bit is set when in
Override mode.

Hand While in Hand mode the PID algorithm does not compute the change in
CV.A CV = HandFB, regardless of the control mode. Hand mode is
typically used to indicate that control of the final control element was taken
over by a field hand/auto station.A Select Hand mode using
ProgHandReq.A The Hand output bit is set when in Hand mode.

If a fault occurs in the PIDE settings then it is forced into Manual mode and sets a
corresponding bit in the Status words.A The InstructFault output is the indicator of
a fault. A For more detail open the block properties and look at the Status at the
bottom of the dialog box.A Refer to the Logix5000 Controllers Process Control
and Drives Instructions (pub 1756-RM006D-EN-P) for details.

Basic Example

Here's an example where just the essentials are used.A This is a temperature
control application if you hadn't guessed all ready.A I've changed the look of the
function block by going into the block properties, selecting the Parameters tab and
checking on (or off) the boxes in the Vis column besides the inputs and outputs that
are of concern.



1

FIDE_Temp_Control
FIDE

.. |
Enhanced PID

Fy EWEL :.—|:|< HeatOutput
PVELIMax seh

PWEUMin FragQOper |1

5FPFrog FAuto B

SPHLimit Manual i

SPLLimit InstructF ault

CWProg

S lependindepend
F3ain

Iz ain

[ ain
FragProgReq
FrogauteReq
FroghlanualReq

T |
| ENGT 01 AutotuneTag T
| EINIII_T I
| Baolean Not |
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Here's the run down on each of the inputs.

Input
PV

PVEUMax
PVEUMIn

SPHLimit
SPLLimit

SPProg

CVProg
Dependindepend

PGain
IGain
Dgain

ProgProgReq

Description
The process variable coming in from my TC card

The span of the temperature input that equals 0 to 100%.A In this case
the temp goes from 0 to 1200 degC.

We could limit the set point but in this test case just set it equal to the
PVEUMax/Min.

I've decided to use Program Control so the Set Point needs to come in on
this input rather then SPOper.

When in manual mode the CV is controlled by this input.
| prefer the Dependent form of the PID algorithm.

The essential PID settings of Proportion, Integral and Derivative.

Set the request to use Program Control.



Input Description

ProgAutoReq Since we're in Program Control these inputs control the Auto and Manual
ProgManReq modes.A To run them off one switch the BNOT block is used to invert
the bit.

Now for the outputs.

Output DescriptionA

CVEU The Control Variable output in engineering units.A Every PID control needs
an output.A In this case it goes from 0 to 100%.

SP The actual set point which in this case equals SPProg.

ProgOper | want to see a 1 here just to make sure we're in Program Control

Auto Indicates the operating mode.

Manual

InstructFault | If | screw something up then this bit will come on.

Common Problems

No output « The PID loop is in manual mode.A Put it into auto mode
using ProgAutoReq,.
« Not in program control or SPProg is not set.A Use
ProgProgReq to go into program control and set SPProg.
e No values or not enough proportion (PGain) or integral

(IGain).
Output is « The SP High Limit is still set at the default of 100.A Change
limited at 100 the value of SPHLimit.

Conclusion

Hopefully this basic introduction has gotten you off the ground.A Half the battle is
just getting it to work.A Once that is done you can now really start to tinker with
the power of the PIDE function block.

Further Reference

« Logix5000 Controllers Process Control and Drives
Instructions (Publication 1756-RM006D-EN-P)

« Using the PIDE Instruction (Publication LOGIX-WPO08A-EN-PA -
August 2005)



« Using a Logix Controller for Barrel Temperature Control on Plastic
Injection Molding and Extruding Machines (Publication RA-APO15A-
EN-P &,7&€ce February, 2004)

Install and Test a MVI46-MCM Modbus Module for SLC-500

by Nugroho Budi from controlmanuals.com

The MVI146-MCM is a Modbus communication module provided by ProSoft
Technology. The module can be installed in a SLC500 rack so it can communicate
to other Modbus devices.

This article assumes you have an Allen Bradley SLC 5/03, 5/04, or 5/05 processor
with a power supply of adequate capacity for the MV146-MCM plus any
Input/Output (1/0) modules you intend to use.A For the purposes of this lab, and
to match the supplied sample ladder, we will assume a configuration as follows:

« A-B 1747-L551 5/05Processor 4€“ 16K Memory, OS500
o A-B 1746-A7 7-Slot Chassis (rack)
« A-B 1746-P1/P7 Power Supply

If different hardware is used, modifications to the sample ladder file,
MVI146MCM.RSS will need to be made to obtain a properly functioning program.

Installing the Module

1. Before installing the MV146-MCM into the SLC chassis, check the
position of the Interface Configuration Jumpers on the bottom of the
module.

NOT JUMPERED
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The Setup Jumper is only necessary when used to flash a firmware
upgrade onto the module.A For normal configuration and operation,
this jumper must be positioned as shown in the diagram above.A We
will be using the RS-232 interface, so check that the PRT2 and PRT3
jumpers are positioned as shown above so the module will
communicate in RS-232 mode.

2. NOTE:A For this step, and at any time when you are installing or
removing hardware to or from the chassis, you MUST do so with the
POWER OFF!A SLC modules are NOT HOT
SWAPABLE.A Attempting to insert or remove modules while the
chassis is powered-up can result in damage to the module, the
processor, the Power Supply, and/or the Chassis itself!

Chassis slots are numbered sequentially, left to right, starting at zero
for the leftmost slot.A The processor always goes in Slot 0.A Install
the MV146-MCMA module into the slot next to the processor.A This
will place the module in Slot 1.A The rest of the chassis slots should
be left empty, for now.A If done correctly, your installation should
look similar to the following illustration:

3. Set the processor key switch to the REM position and power up the
chassis.

After its boot cycle, the processor will be ready to accept
programming.A At this point, you may ignore any RED LEDs
indicating processor or module faults.A Until a valid project
(program) is loaded into the processor it may show a fault.

Configure RSLinx to Talk to SLC

1. Attach a null modem cable (or the A-B CP3 programming cable) from
your PC serial port to the serial port on your SLC processor, called
Channel 0.

2. Open RSLinx.A Click on the &€ceCommunications&€s drop-down
menu.A Click on the &€ceConfigure Driversa€e option.A If
youa€ ™re running a newer version of RSLinx, youa€ ™Il see a dialog
box like this one:
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Configure Drivers

—dwailable Driver Types:

-

SddMew.. |

Cloze

\_I:
——

Help

— Configured Dirivers:

Mame and Description

| Statuz

Corfigure...
Startup...
5 tark
Stop

[Ielete

kL

If you already have a RS-232 DF-1 driver configured, skip to the Auto

Configure instructions in Step 5.

3. Click the down arrow in the &4€ceAvailable Driver Types:a€es option
box and click on 4€0eRS-232 DF-1 devicesa€e , as shown, and click

the 4€ccAdd Newa€ &€ button.

Configure Drivers

2l xi

— &vailable Driver Types:

5-232 DF1 devices
Ethemet devices
— [ Ethermet/IF Drver

1784-E.TCE] for ControlMet devices
DF1 Palling b azter Driver

1784-PCC for ControlM et devices
1784-PCIC[S] for ControlM et devices
1747-PIC / AIC+ Driver

DF1 Slave Diiver

5-5 50/502 for DH+ devices
Wirtual Backplane [SoftLogixGEex]

PLC-5 [D'H+] Ernulatar driver

SLC 500 [DH4E85] Ermulator driver
SoftLogixb driver

FRemate Devices via Line G ateway

1784-KT A TR[DVPETAD)PCME for DH+/DH-4585 devices

DeviceMet Dnvers [1784-PCDAPCIDS A 770-EFD,SOMPT dhivers]

-

Add Mew... |

Cloze

il

Help

| Status

Configure...
Startup...
Start

Stop

ek

[elete

4. You will now be prompted to name your driver.A For most cases, the
default name will be acceptable.A To match the sample project used




in this lab, accept the default name by clicking the &€ceOKa€-
button.

Configure Drivers

— &vvailable Driver Types:

Cloze
F5-232 DF1 devices j Add Mew. .. |

Help

\_I:
x

— Configured Drivers:

N e e g Add New RSLinx Driver

) Configure...
Choose a name for the new driver. 0k
[15 characters mawimum]

Cancel

x|
| Startup...

AB_DF1-1
I = Stark

Stop

FlEEE

[relete

5. Next, you will see the driver setup dialog box.

a. First, click the down arrow in the &€oceComm Port:a€+ option
box and click the Comm port that matches the number on your
PC (usually Comm1, Comm2, Comm3, or Comm4).A

b. Then, click the down arrow in the &€ceDevices:4€+ option box
and click the &4€0eSLC-CHO/Micro/PanelViewa€e option.A

c. Finally, click the 8€ceAuto Configured€e button.A RSLinx will
then query the processor, establish a communications link, and
adjust the drivera€™s parameters to match the
processora€ ™s current port configuration.A Dona€™t worry if
the parameters in your driver don&€ ™t match the ones shown
in the following example.A As long as the window reports
a€omeAuto Configuration Successfulla€e , whatever parameters
appear for baud rate, parity, error checking, etc. will be
correct.A A successful result will look something like this:



Configure RS-232 DF1 Deyices

Device Mame: AB_DF1-1

Comm Port: IEEIM1 vI Device: ISLE-EH 0/Micro/Paneffiew j
Baud F ate: |192|:||:| ,I Station Number: I':”:'—

[Crecimal]

Parity: |N.:.ne vI Error Checking: |I:FH: vI
Stop Bits: |1 vI Frotocal; IFull Duplex "I

Auto-Configure ’Autn Configuration Successiul

™ Use Modem Dialer Configure Dialer |

] 4 | Cancel | Delete | Help |

In some instances, RSLinx will fail to Auto Configure.A If this
happens to you, first check that your cable is OK, properly
connected, and that you are selecting the correct Comm
port.A Once this is verified, if Auto Configure fails, you will
need to completely wipe the processor memory and reset it to
factory defaults.A Consult the A-B product documentation, the
A-B website, or A-B Tech Support for instruction on how to do
this.A Once done, the RSLinx should be able to Auto
Configure.

Clicking on &€ceOKa€- will return you to this dialog:
A



Configure Drivers

— Available Driver Types:

R5-232 DF1 devices j Add Mew. ..

Cloze

\_I:
o

Help

— Configured Drivers:

Mame and Description | Status |
AB_DF1-1 DHA8E Sta: 0 COMT: RUMMING Running

Canfigure...
Startup...
Start

Stap

Wi

[elete

If the driver status is &€ceRunninga€s ,A you have now
successfully configured RSLinx to talk to the processor.A Click
the &€ceClosea€e button to close this dialog and then exit

but do notshutdown RSLinx by clicking the &€ceFiled€s menu
option and then a€ceExit and Shutdowna€- . Be sure to click
the &€oceExita€s option.

Use RSLogix500 to Modify the Sample Project

1. Next, we will load and configure the sample ladder logic program and
download it to the processor.A Start RSLogix500.A It should come
up to a blank window, like this:



" RSLogix 500 i -1olxi

File ¥iew Comms Took Window Help

|ID@H|&| % R[> =|NsD B A HmYRAESO
[oFFLNE 3 n [ = = e o o @ wmoe Bl
IN Edits :| _

D:m-.p.un-i — Node: 1q|| L4I¥I\User LBt A TemeriCourfer A inputiOuipnt A Compare

Far Help, press F1 [o:0000 [z:00 [READ 4
2. Click on the &€ceFiled€s drop-down menu, click 4€ceOpené€s and
browse to the folder where you saved the sample ladder and double-

click the file, &€ceMVI46MCM.RSS&€. that is included on the
MVI46MCM CD.




Open;Import SLC500 Program 5[

Look in: IEH}'Z j = I:'j EH-

A MYT4EMCM, ACH

MyI4aMCM, R3S

File name: — [MyI4BMCM.RSS Open |
Files of type:  |RSLogix [*RS55,%ACH, *SLC) =l Cancel |
Help |

Local Dizk I

Path: C:hapz
Schema: RSLogix 128 : File 123

— File PLC Infarmation
Processar Mame :  MWI4EMCH Station #:  1d

Processor Type: 1747-L551 5405 CPU - 16K Mem. 05500

Fievizion Maote W erzion; IDDEI "I

This will open the sample project.A We can now configure the
sample ladder to get it ready for the next exercise.

. Youad€™|| get a window that looks like this.A If not, then click on the
a€mxViewa€s Menu, and make sure there are check marks beside
a€oceStandarda€l ], a€oeOnlinea€l 1, and &€ceTabbed Instruction
Bara€es options.
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4. In the left pane Project Tree area, under the Controller folder, double-
click on the 4€celO Configurationa€e icon.A This will display the 1/0O
Configuration dialog box:



|| 1/0 Configuration : =] %]

—Racks — Cument Cards &vailable
1|174647 7SktRack =] Fiter | 4110 -]
2 [170 Rack Not Installed  *| Part # | Description |
N T — Read |0 Copfig. 1 17468 Ay Bpt Dizcrete Input Module
[1/0 Rack Not Installed ] 174646 Any 16pt Discrete Input Module
1746-1732 Arp 32pt Dizcrete nput Module
e T 1745-0°8 Ay Bpt Dizcrete Output Module (.
1746-0°16 Ay 16pt Discrete Dutput Module
# Part 8 | Description | | [1745.0732  Any 32pt Discrete Dutput Module
0 1747-0551 5/05 CPU - 16K Mem. 05500 AMCI-153x  AMCI Senies 1500 Resolver Module

1 OTHER |0 Modue - ID Code = 12835 WhACI-1561 AMCI Senez 1561 Resalver Module
1746-B45-5/01 BASIC Module - 500 - 501
1746-BAS-5/02 BASIC Module - MO/M1 capable

1 74E-BAS-T BASIC Module - 500 - 5401
1745-BAS-T BASIC Module - MO capable
1747-B5M Backup Scanner Module
1746-BTM Barrel Temperatus Maoduls
1747-DCM-1/4  Node Adapter Module [1/4 Rack)
1747-DCM-1/2  Mode Adapter Module [1/2 Rack)
1747-DCK-3/4  MNode Adapter Module [3/4 Rack)
1747-DCM-FLULLM ode Adapter Module [Full Rack)
1747-DSH-7  Distributed 140 Scanner7 1/0 Block
1747-D5M-30  Distributed 140 Scanner-30 /0 Block

Adv Config | Help | Hide &l Cards I 174e-FI04] Fast Analog 2 Ch Ind2 Ch Curert Ot ll

[y = SN

5. Click on 8€ceOTHERAE!L in Slot 1, as shown, then click the 8€oeAdv
Configa€e button.

Advanced I/0 Configuration x|

Slat #:1 OTHER 1/0 Module - 1D Code = 12835 oK

Cancel
bl asirnumm [nput ‘wiords

i

bl airum O ukput WWards ; Help

— Setup
Scanned Input Words

Scanned Output Wiards ;

Intermipt Service Routine [ISR] #

MO Lendgth: 2000

M1 Lenath: {10000 Canfigure

[ File Length : Edit G Data

1T
i

Make sure the values are as shown.A If they are not, set them to
these values.A Otherwise, the module will not function

properly.A Details on module setup are contained in the Usera€™s
Manual in Section 3.3 a€ceSetting Up the Modulea€s .A After you
verify the values, click 8€0eOKa€( ] or &€ceCancela€e to close this
dialog box.A Click on the Exit icon (Ixl) in the upper-right corner of
the 1/0O Configuration dialog to close it and return to the main window.



6. In the left pane Project Tree area, under the Data Files folder,
double-click on the N10 4€“ MCM CFG icon.A Set the values in this
file to match the ones shown below.

=10l x|

£ 1 2 3 : [ g
M10:0 - 0 o o 0 0 -1 o 0 0 0
M10:10 1 ] ] 0 0 ] 576 ] g 1
10z 20 1] ] ] 0 0 ] ] o 0 5
10z 350 1] 300 looa 0 0 ] ] o 0 0
10z 40 1 1 ] 0 0 ] 576 ] g 1
10z 50 1] ] ] 0 2 ] ] o 0 0
M10:60 1] -1 looa 0 0 ] ] o 0 0
M10:z70 1] ] ] 0 0 ] ] ] 0 0
M10:50 1] ] ] 0 0 ] ] o 0 0
M10:20 1] ] ] 0 0 ] ] o 0 0
< =
(M1 | HadiH;IDecimal "I
Symbaol: |I|]'BLK START | Enlumns:lﬂ
Desc: |LI|:-1; Used |
W10 j Properties | Uzage | Help |

MCM Ports 1 & 2 Cmds

Port 1/ Port 2

N10:10 / N10:40A Port Enable/Disable

- N10:11/N10:41A Port Type

- N10:12 / N10:42A Float Flag

- N10:13/N10:43A Float Start
- N10:14 / N10:44A Float Offset
- N10:15/ N10:45A Protocol

- N10:16 / N10:46A Baud Rate

- N10:17 / N10:47A Parity



- N10:18 / N10:48A Data Bits

- N10:19 / N10:49A Stop Bits

- N10:20 / N10:50A RTS On Delay

- N10:21/N10:51A RTS Off Delay

- N10:22 / N10:52A Min. Response Delay

- N10:23/N10:53A Use CTS Line

- N10:24 / N10:54A Slave ID

- N10:25/N10:55A Bit Input Offset

- N10:26 / N10:56A Word Input Offset

- N10:27 / N10:57A Output Offset

- N10:28 / N10:58A Holding Register Offset
- N10:29 / N10:59A Command Count

- N10:30 / N10:60A Min. Command Delay
- N10:31/N10:61A Command Error Pointer
- N10:32 / N10:62A Response Timeout

- N10:33/N10:63A Retry Count

- N10:34 / N10:64A Error Delay Count

- N10:35/N10:65A Reserved

- N10:36 / N10:66A Guard Band

- N10:37 / N10:67A Guard Band Timeout

This configuration data will set module Portl to be a Modbus Master and
Port2 to be a Modbus Slave.A Both ports will be set for Modbus RTU
mode, 57,600-baud, no parity, 8 data bits, 1 stop bit. A Hardware
handshaking will be disabled (RTS/CTS not used.)A We will be able to use



up to 5 Modbus Commands and any Modbus Command Errors will be sent
to module memory beginning at register address 300, which will then appear
in SLC data table N31, beginning at N31:100.A With this configuration, we
can use a second null modem

cable and two DB9M-to-RJ45 pigtails to connect the two ports together,
which in turn will allow us to send and get data from the module with our
sample ladder.A Click on the Exit icon (IXI) in the upper-right corner of the
Data File N10(dec) dialog to close it and return to the main window.

. We will now configure our Modbus commands for Portl.A In the left
pane Project Tree area, under the Data Files folder, double-click on
the N11 4€“ P1 CMDS icon.A Set the values in this file to match the
ones shown below.

=i Data File N11 {dec) - P1CM O] x|
Offset 0 3 4 5 [ 7 g El
1 200 1 20 0 2 3 0 0 0
u] u] 0 0 0 0 0 0 0 0
o o 0 0 0 0 0 0 0 0
o o 0 0 0 0 0 0 0 0
u] u] 0 0 0 0 0 0 0 0
o o 0 0 0 0 0 0 0 0
o o 0 0 0 0 0 0 0 0
u] u] 0 0 0 0 0 0 0 0
o o 0 0 0 0 0 0 0 0
o o 0 0 0 0 0 0 0 0
< o=
[M11:3 | HadiH;IDecimal "’I
Syrabal: | | Colurnrs: Iﬂ
Desc: |Cmd 1 Count |
Wﬂ FProperties | Uzage | Help |

MCM Ports 1 & 2 Cmds

Port 1/ Port 2

N11:0/N12:0A Cmd Enable

N11:1/N212:1A Internal Address

N11:2 / N12:2A Poll Interval Time

N11:3/N12:3A Count



- N11:4 / N12:4A Swap Code
- N11:5/N12:5A Node Address Device ID
- N11:6 / N12:6A Function Code

- N11:7 / N12:7A Device Address Register

This creates one Modbus command for Port1, our Master port.A This
command will send a request out Port1 to the Modbus Slave at Slave ID 2
(our Port2), as configured in N10.A The command will get twenty 16-bit
words (registers) of data from Destination Address 0, our module address 0,
the first word of our WRITE DATA area, and move it out Port2, in Port1,
and store it in Internal Address 200, our module address 200, the first word
of our READ DATA area.A This command will execute once each second.
A This way, any values we poke into data table addresses N32:0 through
N32:19 will, after a short delay, appear in the corresponding addresses in
data table N31.A Click on the Exit icon (IXI) in the upper-right corner of the
Data File N11 (dec) dialog to close it and return to the main window.

10. In the left pane Project Tree area, under the Data Files folder,
double-click on the N12 4€“ P2 CMDS icon.A Set all the values in
this file to zero and click on the Exit icon (I%l) in the upper-right
corner to close this window and return.

11. In the left pane Project Tree area, under the Data Files folder,
double-click on the N32 a€* WRITE DATA icon.A Set the values in
this file as shown.



i~ Data File N32 {dec) - WRITE DA =10l x|

Offzet
I[32:0 1 2 3 4 5 & 7 g 9 10
I5z: 10 100 200 300 400 500 e00 Tao aao 00 looa
IT32: 20 0 0 0 0 1] 1] ] ] ] ]
IT32: 30 0 0 0 0 1] 1] ] ] ] ]
IS5z 40 0 0 0 0 1] 1] ] ] ] ]
IT32: 50 0 0 0 0 1] 1] ] ] ] ]
II3Z2: 60 0 0 0 0 1] 1] ] ] ] 0
EI5z:70 0 0 0 0 1] 1] ] ] ] ]
IT32: 80 0 0 0 0 1] 1] ] ] ] ]
IT32:90 0 0 0 0 1] 1] ] ] ] ]
E5z:100 0 0 0 0 1] 1] ] ] ] ]
maz:110 [N 0 0 0 i i 0 0 0 0
II32: 120 0 0 0 0 1] 1] ] ] ] ]
II32:130 0 0 0 0 1] 1] ] ] ] ]
I[32:140 0 0 0 0 1] 1] ] ] ] ]
I[32:150 0 0 0 0 1] 1] ] ] ] ]
I[32: 160 0 0 0 0 1] 1] ] ] ] ]
II32: 170 0 0 0 0 1] 1] ] ] ] ]
I5z: 180 0 0 0 0 1] 1] ] ] ] ]
I[32: 190 0 0 0 0 1] 1] ] ] ] ]
A M
[Nz2110 | Radi | Decimal -
Syrabal | | Colurirs: Iﬂ
Desc: | |
h32 ill Erupertiesl Uszage | Help |

This will give us some beginning data values for the Modbus
command we just created.A Click on the Exit icon (1) it the upper-
right corner to close this window and return.

: In the left pane Project Tree area, under the Data Files folder,
double-click on the N31 a€“ READ DATA icon.A Set the values in this
file to zero so that we will know that any values that appear there are
the result of our ladder logic execution.A Click on the Exit icon (1)
in the upper-right corner to close this window and return.

We are now ready to save our new project before
downloading.A In the main window, click on 4€ceFilea€e , then
a€ceSave Asa€e to get the Save As dialog box.A In the File Name:
box, type 4€ce46Test14€. , as shown, and click the Save button.



Save Program As... 2

Fath: C:hsypz

Save in: |-ﬁ wyz j - ﬁ EH-

e MY I46MCM, RS

File name: Save I
Save astype: | ASLagix Files [*RSS) d Cancel |
Help |

Export file typez
[T Export database ’75' Logx €041 & AR5 Erport options. . |

[~ Save data baze az external files

— File PLC Infarmatian
Proceszar Mame IM"-.-"I#EMEM Station #:  1d
Proceszsor Type : 17470551  5/05 CPLU - 16K Mem. 05500

Fievizion Hote Versinn:|1 :ll

Congratulations! A You now have a functioning program that will move data to
and from the module.

Downloading and Testing the Modified Sample Project

1. Make sure your null modem cable (or CP3 programming cable) is still
attached between your PC Comm port and the processor RS-232
port.A Take the two DB9M-to-RJ45 pigtails and the other null
modem cable and connect the lower two ports on the MVI46MCM
module,

P2 APPLICATION and P3 APPLICATION, with these cables.

2. Set the processor key switch to the 4€0ePROGA&€. position.A In
RSLogix500, click the down-arrow next to the 84€oeOFFLINE&€-
status and click &ceDownloada€}a€+ from the menu.



i

RSLogix 500 - 46TEST1.RSS

File Edit Wiew Search Comms Tools Window Help
DEE & &sBR o =[E

| [N15:0

|OFFLINE

|ﬂ |N|:| Forces |ﬂ

| Farces Dizabled H

Go Online

El = TT 3EFE 3E <» 4

|4l ¥ I user £ Bt £ Timer

i Controller Properties
i:‘:s Processor Status

Download. .. MNode: 1d
[ Upload... = -
ﬁ,_I o | Al 55 LAD 2 -- MCM MAIN -- Main conb
=43 Project =
D Help
|E|{:| Cortroller

When you see the confirmation dialog, click the a€ceYesa€e button.

RSLogix 500

Downloading Program
(MYT4RMCM) For 1747-L551
Tao
(MYT460FC) 1747-L541
DriverifB_DF1-1 ak Mode:1

Are you sure wou wank to proceed with Download?

Yes

504 CPU - 16k Mem, 035401

]

/05 CPU - 16k Mem, Q5500

[}

The sample ladder is currently configured for a 1747-L551 SLC

5/05.A If you are using a d
download, you will see the

RSLogix 500

A\

o]

The processar bypes don't match,
Wiould vou like to change the processar tyvpe then download?

Cancel |

ifferent processor, when you try to
following:

If you get this warning scre
button.A RSLogix will auto

en, click the &€ceOKaE-
matically determine the actual processor

type you are using and adjust the IO Configuration to match your

installed processor.A You

should then see the following window:



Confirm Change Processor Type : x|

From: 17471551 5405 CPU - 16K Mem. 05500
Tor  1747-LB41 5404 CPU - 16K Mem. 0540

Changing the proceszsor type may result in a loss of Data and/or
140 configuration. Are vou sure you want b confinue?

Corverzion Options
|V ¥ FResize Data Tables [T Clearl/0

| F. I Cancel | Help |

When it comes up, make sure the a€ceClear I/O&€+ box is NOT
checked, as shown, and click 4€ceOKa€+ .A A Download Progress
dialog will flash through several progress bars as various parts of the
program are loaded.A Eventually, you should see:

RSLogix 500 x|
& Do you want ko go Online?
es Mo |

Click the 8€ceYesa€e button.A The RSLogix status box will change
to show you are on-line live with the processor.A You can also tell
you are on-line when you see the colored blocks and ladder rotating
in the status box.A The faster they rotate, the higher your connection
speed.A It should look like this (with animated ladder):

'H' RSLogix 500 - 46TEST1.R55
File | Edit %iew Search Comms Tools Window  Help

[DEHE|&| & BRE|[> ~||N5o

[PROGREM  [#][NoForces |3 IRNEE [
|N|:| Editz |ﬂ |F-:|r|:es Dizabled |ﬂ *HE
Drriver; AB_DF1-1 Mode: 1d E]

=10 x|

If you had to change your processor type, now would be a good time
to re-save the program.

. Next, we will change the SLC 500 processor key switch from
a€cPROGAE to 4€ceRUNA&€] and back to the 4€ceREMa€-
position.A If you have a good program, the processor RUN LED wiill
light up solid green and, on the MVI46MCM module, the OK LED wiill
change from red to green, the APP STATUS and BP ACT LEDs will



be amber and the LEDs for P2 and P3 will flash green about once
every second.A The RSLogix status box should look like this:

'H' RSLogix 500 - 46TEST1.R55
File Edit “ew Search Comms Tools  Window  Help

D2 E|E| & BE|[o N5

[REMOTE RUN [#| [NoForces  [+] IS [
|Nn:| E dits |ﬂ |Fn:|rn::es Disabled |ﬂ 2
Diriver: 4B_DF1-1 Mode: 1d EI

"5 46TEST - O] x| FEEEE

If, however, the processor 8€ccFAULTa&€E LED flashes red and you
see this,

'H' RSLogix 500 - 46TEST1.R55
File Edit Wew Search Comms Tools Window  Help

[DEHE|[&| & BE o «|Nnso
_EHNDFDH:ES |ﬂ El

|N|:| E ditz |ﬂ |F|:|r|:es Digabled H
Diriver: AB_DF1-1 Mode: 1d EE

o =N FLAD 2 - M

it indicates some kind of hardware or software problem.A Common
causes include: hardware failure, ladder logic errors, and installing
the MVI46MCM module in a different chassis slot than the one
selected in the I/O Configuration, I/O modules in the configuration
that are not actually installed in the chassis, and more.A Assuming
you are still on-line with the processor, to see what might be causing
the problem, you can check the &€ceProcessor Statusa€e dialog for
the Major Error Code causing the fault.A In the Project Tree, under
the

a€oc=Controllera€!] folder, click on &€ceProcessor Statusa€l| then
click on the &€ceErrorsa€s tab to see the fault. A An example of
having the module in the wrong slot is shown.A Your error may be
different.



_ ol x|
Main | Proc | Scan Times| Math |10 | Chan 0] ChONodes| Chan1| Detug Emors < »]
Fault Override &t Powerup 5:1/8 = @ ASCH String Manipulation 5:5/15 = E

Startup Protection Fault 5:149 = @ Fault Routing 5:29 =0
MaiDrEerrHaItSﬂﬂE: kdajor Error 5:6 =|152h

kath Ovwerflow Trap 5:5./0 Errar Dezcription
Control Register Error 5:5/2

b ajor Emor Erecuting zer Fault Btn. 5:5/3
MO/ 1 Referenced On Dizabled Slot 5:544 =
Battery Low 5:5/11 =[0] r

Fault/Powerdown [Rung #] 5:20 = (g

[File #] 5:21 = (2

@ Maodule 1 which iz required for the uzer ;I
@ progran iz detected az mizsing or

remaoved.

Clear M ajar Errar |

Fadix: I Structured - I
Igg = - |
— FProperties Uzage | Help |

Do whatever is required to fix the root cause of the fault and then turn
the key switch from a€ccREM&€[] to &€cePROGAE(] to a€EceRUNSE-
and back to 4€ccREMa&€. to get the processor running normally.

. NOWa€'Wea€™re ready for some real fun.A Take a few minutes to
look at the three LAD files in our test program.A For a detailed
explanation of what these files do, look at Chapter 4 &€ Ladder Logic
in the User&€™s Manual, beginning on page 25.

Now, look in LAD 4 a€"MCM CMDS at rungs 0002 and 0003.A Bit
B3:0/0 in rung 0002 is called the Cold Boot bit. A Bit B3:0/1 in rung
0003 is called the Warm Boot bit.A Either may be toggled to force
the module to restart, reload its configuration and any Modbus
commands.A This is a handy feature that makes it easy to change
and test different configurations and commands.A [t&€™s quicker
and safer to toggle these bits than to recycle the processor or power-
down and power-up the chassis to accomplish the same

thing.A Toggling either of these bits allows configuration and
command changes to be performed without halting the

processor.A This can be very useful when added one of our modules
to an existing application already in use at a customer site.A As we
progress through the rest of this exercise, we will be returning to this
ladder and these rungs often as we modify and test our program.

Toggle one of these bits now and watch the LEDs on the front of the
module as you do so.A You should see the P2 and P3 LEDs stop
the regular blinking they had been doing, the OK LED will briefly turn
red then go back to green, and then the P2 and P3 LEDs should
resume their blinking once a second.



To toggle the bit, right-click on its picture then click on &€ceToggle
Bita€e at the bottom of the context menu, as shown.A Be sure to

watch the face of the MVI46-MCM module as you click.
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5. Now we can check to be sure our program is moving the data as it
should.A Remember previously that we zeroed out our READ DATA
table and put test values in our WRITE DATA table.A If our program
Is working correctly, we should now have the same values in the
same relative addresses in our READ DATA as in the WRITE
DATA.A First, leté€™s check the WRITE DATA table to be sure our
test values are still there.A In the Project Tree, under the Data Files
folder, double-click 4€ceN32 a€“ WRITE DATA&€. .



b

=4 Data File N32 (dec) -- WRITE DATA -- Write data to be transfer: - 10| x|

o oo o o o o o o o
o oo o o o o o o o
o o o o o o o o O
o o o o o o o o O
o o o o o o o o O
o o o o o o o o o
o oo o o o o o o o
o oo o o o o o o o

M3=:10 1aa 00 0o 400 00 a0a0 7aa gaoo 200 loaoo

a
a
]
a
M3z:60 a
a
a
a
a

o o o o o o o o O

B

[N3z:0 | HadiH;IDecimal vI
Symbaol: |TJ]D 1] | I::::Iumns:lm vI

Desc: |First word of write data to MVIA6-MCM module

M3 :II Ernpertiesl Uzage | Help |

Yep!A Our test data is still there, just the way we left it. A Now, for
the moment of trutha€does our N31 a€“ READ DATA table look the
same?

. Double-click on 4€ceN31 4€“ READ DATA&€L] and leta€™s see A If
your tables overlap each other, you can click-and-hold on the blue
Title Bar of either one, drag it to a different position in the window,
and release.A Ready, GO!




+—iData File N32 {dec) - WRITE DA

[2N)
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can experiment further with the above by changing the values in Data
File 32, N32:0 through N32:19.A With the PLC in Run Mode the



values in Date File 31, N31:0 through N31:19 should, after a very
short delay match those in Data File 32.

Using ModScan to simulate the Modbus Master

1. Using Windows File Explorer, go to the CD and expand the yellow
folder in the left side tree pane titled Utilities under the InRAXx folder
until you see a folder titled Modscan.

0% D:inRAXUtIes\MOdscan

Fle [Edt View Fpvorites Tools Heb

@Bod; v ‘f - Search ||{ Folders []'

s |0 D:\inRAX\Utlibes\Modscan
Folders X Files Currently on
(& Desktop -~
# J My Documents
= ¥ M uter
% <e Local Disk (C:) MSCAN.zip
= b Mar 08 2005 (D:)
) Image
= ) InRAX
# ) Ladderlogic
+ ) Manuals
= i) Utilities
) 1560-PDP_GSD
o 3105_CFG
) 3305_cfg
£ ADM_Tool_MVI
# L AFCMGR
) AFCMGR FOR MVI56-AFCA (LATIN AMERICA)
# ) DAPLUS
4 ) EtherReal
) GEC Client
o
. MVI_Update_DOS
w3 MVI_Update_Win
) PKZip
) PSTerm
# . SyCon
S a¥ el TR SNSRI e N ka"m"-.-rl~f'-’ﬁ"‘““"

2. Double-click on the compressed folder in the right side Explorer pane
to extract its contents.A Choose or create a new folder to contain
these files.A A suggestion would be to create a new folder titled
Modscan, and then extract the compressed files into this new folder.
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3. After extracting the Modscan files, locate and double-click on the file
titled Modscan.exe.A You should see the following program appear.

< AU ORTRIS -o)x
Device Id:
. Numb f Polls: D

S MODBUS Point Type V:I'i?i gl’a(\)/e lge:ponses: 0

Length: (20 |03: HOLDING REGISTER |

Idle Connection
40001:
40002:
40003:
40004:
40005:
40006:
peoel repsstonmtormaton ]
40008 : x|
40009:
40010: Name: [ |
40011:
40012: ooy S | ]
40013:
4001 4: Registiation Number:
40015:;
40016: | J
40017:
40018:
40019: I 0K I Cancel }
40020: 4

4. This is the Windows program called Modscan.A This is a shareware
program and can be used for 30 days, after which you are asked to
purchase it.

5. To use the program, click either Cancel or OK to close out the
a€om=Registration Informationa€e dialog window. You may have to
click once inside the window, and then click OK. Repeat if necessary.
Now we are ready to use the program.

6. Remove the short RJ45 pigtail cable from Port 1 on the MVI46-MCM
and then disconnect it from the RS232 Null Modem cable.A Now
connect the RS232 Null Modem cable directly to the COM 1 port on
your computer.A If you currently have another cable connected to
your computera€™s COM 1 port for interfacing to the SLC-500, first
go offline with RSLogix 500 software, then disconnect that cable and
connect the RS232 Null Modem cable that was previously connected
to Port 1 of the MVI46-MCM module.A We should now have COM1
on our PC connected with a RS232 Null Modem cable directly to Port
2 on our MVI146-MCM module which is configured as a Modbus Slave
device.

7. In the Modscan program, click on the menu choice called
&€ceSetupac. , and then click on Serial.A Configure the settings as
shown below. Click OK when done.



Serial Connection Protoco

. Now click Setup, then Display and make sure that Data and Decimal
have check marks beside them.A Click on Setup, then Protocol and
make sure RTU is checked also.

9. Now configure the main window as below.

Addvadn: Device 1d: [2_] Number of Polls: 0

MODBUS Point Type alid Slave Responses: 0
Length: |20 | |03: HOLDING REGISTER  ~|

10. _Now click on the menu item a€ceActiona€. , then Start
Poll.LA You may have to clear a popup window first, but you should



see results like below which shows our original data that was in our
Data File 32.

“& MODBUS DATA SCANNER -

Fle Action Setup Extended Help

Device Id: [E
. Number of Polls: 93
Address: MODBUS Point Type e s e

Valid Slave Responses: 93
Length: |20 | |03: HOLDING REGISTER v

40001: <00001>
40002: <00002>
40003: <00003>
40004: <00004>
40005: <00005>
40006: <00006>
40007: <00007>
40008: <00008>
40009: <00009>
40010: <00010> Ly
40011: <00100>
40012: <00200>
40013: <00300>
40014: <00400>
40015: <00500>
40016: <00600>
40017: <00700>
40018: <00800>
40019: <00900>
40020: <01000>

The register addresses are on the left and listed 40001 through 40020 and
each registers value is directly to the right of it.

Congratulations, you have just used a Windows software program called Modscan
acting as a Modbus Master device to go out and read data from our MV146-MCM
modulea€™s Port 2 which is a Modbus Slave device.

NOTE : Based on my experience the MVIMCM for SLC500 is unable to be a
Slave and must be A MASTERA to communicate with other Modbus
PLC/Devices (Scadapack32, Micromotion, UltraSonic Flow Meter GM868..)

Learn Ladder Logic with a Free Version of RSLogix 500 and
RSEmulator 500

One of my most common questions is, & Where can I get a free download of
RSLogix 5007a€=A For any serious development with SLC500 or MicroLogix
there is no free option but there is a nice free option if you only want to learn



and/or program a MicroLogix 1000 or 1100.A Programming a MicroLogix is very
very similar to programming a SLC500 or in that case a PLC5 too.A

Allen Bradley offers as a free download a software package called RSLogix Micro
Starter Lite which is essentially the same programming environment as RSLogix
500.A On top of that, they also offer RSLogix Emulate for free so that you
dona€™t even need a PLC to run and test your ladder logic.A Keep reading and
[a€™II show you how to get the software and set it up.

Getting the Software

The RSLogix Micro Starter Lite software is only available as a download

at http://www.ab.com/programmablecontrol/plc/micrologix/downloads.html.A If
you are starting from scratch and do not have the RSLinx software then download
the kit bundled with RSLinx Classic Lite.A FYI, | find it a bit confusing but they
also sell software called RSLogix Micro Starter which supports the full
MicroLogix range.

If you do not have a MicroLogix 1000 or 1100 to play with then download the
RSLogix Emulate 500 software.A Youa€™Il be able to use this to simulate a real
PLC.

Note for Windows XP users:A The bundled version of RSLinx only installs on
Windows Pro and is not supported on Windows XP Home versions.A To get
around this I downloaded an older version of RSLinx Lite 2.50 from the Allen
Bradley software update

page http://www.rockwellautomation.com/support/webupdates/

Once youa€™ve downloaded the software and extracted it then install RSLogix
Micro followed by the RSLinx Classic Lite software.A Next, install the RSLogix
Emulate 500 software.

First Steps with RSLinx

RSLinx is the software RSLogix will use to communicate with your PLC or in our
case to the emulator.

Leta€™s start by running the RSLinx software under the START > All Programs >
Rockwell Software > RSLinx > RSLinx Classic shortcut.A Follow these steps to
set it up:

1. Under the Communications menu select Configure Drivers. A A

2. Under the Available Drivers Types select the a€ceSLC 500 (DH485)
Emulator drivera€(] and click the Add Newa€! button.A

3. You can give the driver a name but | just leave it at the default of
EMU500-1.A


http://www.ab.com/programmablecontrol/plc/micrologix/downloads.html
http://www.rockwellautomation.com/support/webupdates/

4. Leave the configuration options as Station Number 00 and click OK.

Your driver should now be running and look like the picture below.

-

Configure Drivers

-,

Ayeailable Driver Types:

|SLC 500 [DH485) Emulator driver | |

Configured Drivers:

Mame and Dezcription Status

ErIJB00-1 SLC 500 [DH435] Emulator Sta:00 Funning

Claze

Help

FLEEE b

Ok, thata€™s ready to go.A Close the Configure Drivers dialog box and close
RSLinx.A Actually RSLinx is now running in the background and youa€™ll

probably see its little icon in the system tray.

RSLogix Micro Starter Lite

Now for the moment wed€™ve all been waiting for--- creating some ladder
logic.A Open the RSLogix Micro software with the START > All Programs >

Rockwell Software > RSLogix Micro English > RSLogix Micro

English shortcuAt.A Create a brand new project by pulling down the File menu and
selecting New.A Every project must start with a designated processor.A

Froceszar Mame: |[TEST }

R
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Bul . 1763 Micrologix 1100 Serie= A +*
Bul 1761 Micrologiz 1000 Analog
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Bul 1761 Micrologi=x 1000 (
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In my case [a€™ve chosen the simplest MicroLogix 1000 and then clicked the OK
button.A FY1, if you ever work with the purchased version of RSLogix 500 then
there will be a lot more items in this hardware list. A A blank project now opens

up.
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For Help, press F1

Leta€™s make a simple rung to test in our emulator.A Make sure the cursor is on
the rung with the END on it and then click the New Rung icon in the instruction
toolbar.
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Now click on the &€ccExamine if Closeda€= * EA instruction to add it to the
rung.A Double click on the question mark above it and enter 1:0/0 as its input
address.A Just leave the description pop up box empty by clicking OK.
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Next, click on the Output Energize <> A instruction to add it to the right side of the
rung.A Double click on the question mark above it and enter O:0/0 as its output
address. A Just leave the description pop up box empty by clicking OK.

You should now have something like below.
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The next very important step is to verify the project with the Edit > Verify
Project menu item.A This will compile the project and get it ready for the
emulator.
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Save the project as something like Test.RSS in an easy place to find like My
Documents.

RSEmulator 500

The emulator lets us test our work by running a virtual PLC.A Wea€™ll be able to
download our program to it and run it in a very similar fashion to a real

PLC.A Start the emulator with the START > All Programs > Rockwell Software >
RSLogix Emulate 500 > RSLogix Emulate 500 shortcut.A A The emulator is
pictured below.A | know.A Tt doesna€™t look like much but it gets the job done.
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Press ALT to choose commands

Select File > Open and open the RSLogix project you created earlier (I named
mine TEST.RSS).A In the dialog box that pops up put the Station # as 1 and
click Ok.
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Believe it or not but the emulator is now ready.A Leave it running and go back to
your project in RSLogix Micro.

Testing the Ladder Logic

In RSLogix Micro Starter select the Comms > System Comms menu item.A The
following dialog box will pop up.
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In the left hand pane, Adrill down and select the 4€ce01, MicroLogix 1000,
TESTa€= processor.A Yours might look a little different if you selected different
hardware or gave the processor a different name.A For good measure make

sure Apply to Project is checked and then click on Download.A When prompted to
go Online click on Yes.

If successful youa€™Il see the ladder picture spinning round on the online
toolbar.A To scan the ladder logic put the processor into Run mode by clicking on
the arrow to the right of mode status (REMOTE PROGRAM).
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To test the ladder logic, change the input state by right clicking on the address and
selecting toggle bit.
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You will see the instruction go green indicating it is true and it will make the
output instruction turn green also indicating the output is turned on.

Thata€™s it!A You get all that for the cost of a download.A Now break out the
manuals and start learning about all the different instructions.

RSLogix 5000 Tips and Tricks

Everybody enjoys nifty little tips and tricks to get their work done faster. This
listing is for Allen Bradley's RSLogix 5000 software. Feel free to add your own
tips and tricks using the 'add comment' link.

General

« To access Release Notes for this version of software, choose
Release Notes from the Help menu.

« The Quick View Pane, located below the Controller Organizer,
provides "thumbnail” information for the selected component.

. The Watch Pane, located below the language editor window,
provides monitoring for all tags referenced in the active routine
window.

« The Controller Organizer is dockable. That is, you can drag it to the
left or right side of the screen, or float it somewhere in between.

« Hide/show the Controller Organizer via a toolbar button to make
more display area for editors.



RSLogix 5000 supports Cut/Copy/Paste/Drag/Drop of components
within the Controller Organizer as well as to other instances of
RSLogix 5000.

Double-clicking on error messages displayed in the Error Window will
navigate you to where the error was encountered.F4 and Shift-F4
can be used to move between errors.

You can reorder the columns in the tag editor by clicking on the title
and dragging it to a new position.

To simultaneously display logic in multiple routines, select Window ->
New Window and then arrange the windows manually. Or select
Window -> Tile Horizontal.

To remove a yellow triangle warning symbol on a device, first check
the connection status. If the status is "Connection is not scheduled”,
re-open the RSNetWorx software. Return to RSLogix 5000 software
and the yellow triangle should be gone.

On one computer, you can install and simultaneously launch (run)
multiple translated versions of RSLogix 5000 software.

Once you do a partial import of rungs, add-on instructions, or user-
defined data types, you can't undo the import. If the import didn't
work as expected, close the project without saving.

When you select a partial import, make sure to select the correct
rung or trend file. Both files have L5X extensions and the software
doesn't prevent you from selecting the wrong file. If you try to import
a rung where a trend is expected, or vice versa, the software does
display an error that the import failed.

Partial import of rungs works in all ladder routines, including Add-On
Instructions.

In version 15, the Tag Editor added support for New Window.

To simultaneously display logic in multiple routines, select Window ->
New Window and then arrange the windows manually. Or select
Window -> Tile Horizontal.

Keyboard

Keyboard shortcuts are listed in the Online Help, under the
"Navigating the Software" topic.

You can use Ctrl+Page Down and Ctrl+Page Up to move between
tabs in a dialog or routine window.

You can use Ctrl+Tab and Shift+Ctrl+Tab to move between multiple
RSLogix 5000 views.

You can use Ctrl+G to invoke the Go To dialog. The Go To dialog is
convenient for navigating the software.



You can use Alt+Insert to open the Language Element browser in
any of the language editors. You can also invoke this browser by
pressing the Insert key in the LD, SFC and FBD editors.

You can use Ctrl+Space to invoke the Tag browser from within the
ST editor.

You can use the Go To dialog (Ctrl+G) to quickly navigate to routines
called by the current routine and to routines that call the current
routine.

In the Sequential Function Chart Editor, you can use the Routine
Overview (Ctrl+B) tool to view your entire SFC and help navigate to a
specific area of your chatrt.

Double-clicking on error messages displayed in the Error Window will
navigate you to where the error was encountered. F4 and Shift-F4
can be used to move between errors.

The Language Element browser is a shortcut to adding logic. In the
any of the language editors: use Alt+Insert, type the instruction
mnemonic, and press Enter. You can also invoke this browser by
pressing the Insert key in the LD, SFC and FBD editors. This short
cut can be much quicker than using the instruction toolbar.

As you use the keyboard to move the cursor around grid cells, press
Alt+Down arrow to activate any controls that are active for that cell.
This works in all grid-based editors, such as the Tag Editor, Data
Monitor, etc. This gives you a way to access cell controls via the
keyboard, rather than using the mouse.

Controller Projects

Whenever you go online using RSLogix 5000, changes made to
controller are simultaneously made to a temporary copy of the project
file (ACD). Save makes these changes permanent. Therefore, an
upload is only necessary to obtain the latest copy of the tag data in
the controller.

Both Rockwell Automation and third-party sample projects are
installed with RSLogix 5000. You can find them in the RSLogix 5000
Samples folder. These projects demonstrate program techniques and
code that you can use to program select modules.

Avoid pointing one alias tag to another alias tag to ensure the
application maintains the appropriate references after an upload.
Avoid pointing multiple alias tags to the same base tag to ensure the
application maintains the appropriate references after an upload.

All tag names are downloaded and resident in the controller along
with your logic.

On download, if the ControlNet schedule stored in the offline RSLogix
5000 project file is old, RSLogix 5000 will retrieve the latest



ControlNet schedule from the associated RSNetWorx project file. To
make an association to an RSNetWorx project file, use the
RSNetWorx tab in the Module Properties dialog of the ControlNet
scanner.

« RSLogix 5000 supports moving your project from one Logix
platform/controller to another.

« ACD, L5K, CSV, and L5X files are independent of which translated
version of RSLogix 5000 imports or exports the file. The software
doesn't create language-specific import/export files.

« Use any translated version of RSLogix 5000 software to go online to
a controller without having to re-download.

« In a safety controller, standard tags in a safety mapped relationship
follow safety restricted states. For example, a standard tag mapped
to a safety tag is read-only in a safety locked state.

« Use Add-On Instructions to initialize tag values to specific values at
the beginning of each routine or program scan. Then source protect
the AOI to assure that values are correctly initialized and not
overwritten manually.

« The order of members within a User-Defined Data Type affect the
memory size of the data type. Within the UDT, keep members of the
same data type together.

I/0 Configuration

« Module icons in the I/O Configuration folder change to indicate the
module has faulted or the connection to the module has been
interrupted.

« Toremove a yellow triangle warning symbol, first check the
connection status. If the status is "Connection is not scheduled”, re-
open the RSNetWorx software. Return to RSLogix 5000 software and
the yellow triangle should be gone.

« To easily find a module in the Select Module Type dialog, simply start
typing any part of the module name or description. When you start
typing, the Find Module dialog is launched automatically.

« Use rack optimized communication formats for digital I/O modules to
minimize amount of controller memory and communications
overhead associated with these modules.

« RSLogix 5000 automatically creates controller tags when you create
an input or output module. You can reference these tags directly in
your logic.

« Use alias tags to assign names to specific input/output data and/or to
provide a short alternative to lengthy structure member names.



« When you configure an analog I/O module, hold the shift key as you
move the slider to increment HH, H, L, and LL values in whole
numbers.

« Copy I/O data to a User-Defined Type (UDT) so you can synchronize
I/O data with program scan. The UDT also enables easier mapping of
physical I/0O.

Tasks, Programs and Equipment Phases

« An event task in Logix is similar to the processor input interrupt (PII)
in the PLC-5. Multiple event tasks can exist in the controller, each
configured to execute at the initiation of independent triggers.

A periodic task in Logix is similar to the selectable timed interrupt
(STI) in the PLC-5. Multiple periodic tasks can exist in the controller,
each configured to execute at independent rates.

Double-click on a state in an Equipment Phase to navigate to the
logic for that state.

Use RSBizWare Batch software to create Equipment Phases. Use
the Equipment Editor to create the phases, define parameters, and
synchronize the phases with an RSLogix 5000 project.

Use any programming language (Ladder, Structured Text, FBD, or
SFC) to program state routines in Equipment Phases.

The fault routine for an Equipment Phase is the same as the fault
routine for a program. Use a fault routine to allow logic to run before
the controller faults due to a programming error.

The Prestate routine runs all the time, even when the Equipment
Phase is not active.

The Prestate routine for an Equipment Phase is optional. Use the
Prestate routine to execute the error detection logic for your phases.
You don't have to implement all the available states in an Equipment
Phase. On the Equipment Phases properties, check the "Complete
State if not implemented" option.

In the Phase Monitor, the states you can write code have action
names and have a command word leading into the state, such as
Start leads to the Running state. You add routines to these states.
Waiting states don't require routines. The phase waits for a command
to move to the next state. For example, Idle and Hold.

Tags, Data Types and Other Data

« As you organize, add, or delete members of a User-Defined Data
Type, the software adjusts the associated tag members and values
accordingly so that remaining members retain their values.



In the tag browser, click the >> button to display the tag filter. Use the
tag filter to display unused tags or tags of a particular data type.

The tag browser filters tags in some situations. If you don't see a tag
you expect, change the tag filter.

In version 15, the Tag Editor added support for New Window.

You can use arrays to do indirect addressing. RSLogix 5000 supports
arrays of one, two, and three dimensions.

You can create a recipe by creating a new data type and then
creating a tag which uses that data type. Your new data type can
contain descriptive field names.

RSLinx uses memory in a Logix controller to read data values. Use
the following equation to estimate the memory needed: (1.5Kbyte +
(Number of individual tags * 45 bytes) + (Number of array or structure
tags * 7))

The Watch Pane, located below the language editor window,
provides monitoring for all tags referenced in the active routine
window.

You can trend a tag by right-clicking the tag and choosing "Trend Tag
You can find all occurrences of a tag by right-clicking the tag in logic
and choosing "Find All ".

Logix controllers are optimized for the DINT and REAL data types.
Use these data types to avoid conversion overhead and optimize
performance.

You can optimize the communication performance of acquiring data
from Logix controllers by consolidating multiple data values into a
User-Defined Data Type (UDT) or array.

Indexed references to array elements add additional scan time
overhead to the application. Use single dimension arrays whenever
possible.

When building a User-Defined Type (UDT), locate all bits or BOOLs
adjacent to each other to minimize the amount of controller memory
required to store the data.

RSLogix 5000 automatically creates controller tags when you create
an input or output module. You can reference these tags directly in
your logic.

Use alias tags to assign names to specific input/output data and/or to
provide a short alternative to lengthy structure member names.

Avoid pointing one alias tag to another alias tag to ensure the
application maintains the appropriate references after an upload.
Avoid pointing multiple alias tags to the same base tag to ensure the
application maintains the appropriate references after an upload.
Controller tags apply to the entire controller and can be referenced by
any program. Program tags apply only to individual programs. This



means program tags can have the same names in more than one
program, allowing programs to be copied and reused.

« You can reorder the columns in the tag editor by clicking on the title
and dragging it to a new position.

« All tag names are downloaded and resident in the controller along
with your logic.

« You can export (and import) tag definitions to a comma separated
value (CSV) file and manipulate them using external tool, e.g.
spreadsheet, text editor.

« For tables of bits (BOOL), use a DINT array to ensure full access via
the file and diagnostic instructions COP, DDT, FBC, etc.

« In a safety controller, standard tags in a safety mapped relationship
follow safety restricted states. For example, a standard tag mapped
to a safety tag is read-only in a safety locked state.

« The order of members within a User-Defined Type affect the memory
size of the data type. Within the UDT, keep members of the same
data type together.

Routines

« Logix supports four controller programming languages: Ladder,
Function Block Diagram, Structured Text, and Sequential Function
Chart.

« To simultaneously display logic in multiple routines, select Window ->
New Window and then arrange the windows manually. Or select
Window -> Tile Horizontal.

« Multiply the number of words in a PLC/SLC program times 18 to
estimate the amount memory (in bytes) needed in a Logix controller.

« To display context-specific instruction help, select an instruction or
element and press F1.

« The Language Element browser is a shortcut to adding logic. In the
any of the language editors: use Alt+Insert, type the instruction
mnemonic, and press Enter. You can also invoke this browser by
pressing the Insert key in the LD, SFC and FBD editors. This short
cut can be much quicker than using the instruction toolbar.

« You can find all occurrences of a tag by right-clicking the tag in logic
and choosing "Find All ".

« You can use the Go To dialog (Ctrl+G) to quickly navigate to routines
called by the current routine and to routines that call the current
routine.

« You can drag and drop from the instruction toolbar in any of the
language editors. In SFC editor, the elements auto-connect.

« Use the CPS instruction to provide buffering of communications and
I/O data to minimize impact of asynchronous data arrival.



For tables of bits (BOOL), use a DINT array to ensure full access via
the file and diagnostic instructions COP, DDT, FBC, etc.

Controller tags apply to the entire controller and can be referenced by
any program. Program tags apply only to individual programs. This
means program tags can have the same names in more than one
program, allowing programs to be copied and reused.

In the Sequential Function Chart Editor, you can use the Routine
Overview (Ctrl+B) tool to view your entire SFC and help navigate to a
specific area of your chart.

Logix controllers perform a prescan of logic on startup to perform
initialization. A tag used as an index can cause a startup fault if its
value is larger than the array length. Use a Fault routine to detect and
reset this condition.

In the Sequential Function Chart Editor, you can use the indicator tag
field in an action to specify a tag value to monitor during execution.
In the Sequential Function Chart Editor, you can select multiple SFC
elements and use the Layout SFC Elements feature to automatically
rearrange the selected elements as needed to provide adequate
spacing, avoid page boundaries, and left or center justify branches.
In the Sequential Function Chart Editor, you can change the order in
which selection branch legs are evaluated from the Set Sequence
Priorities dialog.

Refer to the Online Help for the Action Properties dialog - General
Tab Overview for a useful timing diagram that explains how the
various action qualifiers affect the execution of an action.

You can customize the auto-naming of Sequential Function Chart
Steps, Actions, Transitions, and Stop elements from the Workstation
Options and Routine Properties dialogs.

You can attach text boxes to language elements in FBD and SFC
logic to maintain their relative positions if you move logic.

You can use Ctrl+Space to invoke the Tag browser from within the
ST editor.

Comments in Structured Text are downloaded to the controller. This
includes comments in Structured Text routines and embedded
Structured Text in SFC routines.

In the Structured Text Editor, you see the words colored to indicate
keywords, tag names, and other recognized words. You can change
the colors used by the editor by choosing Options from the Options
menu.

In the Structured Text Editor, you can configure the instruction's
parameters by right-clicking an instruction name and choosing
"Instruction Properties".

You can use instructions available in Ladder and Function Block
Diagram routines also in Structured Text routines.



You can configure the sheet size for your Function Block Diagram or
Sequential Function Chart routines from the Routine Properties
dialog.

In the Function Block Editor, you can configure the block's
parameters by clicking the Browse (...) button on the upper right side
of the block.

RSLogix 5000 supports pending edits on multiple rungs when online
editing ladder logic.

When editing ladder routines, you can create logic using ASCII (for
example: "XIC MYTAG") by either typing when a rung is selected,
pressing the Enter key when a rung is selected, or double clicking to
the left of a rung.

In the Ladder Diagram Editor, you can insert a branch level above
the current level by right clicking the left side of the branch and select
Add branch. To insert a branch level below the current level, right
click the right side of the branch and select Append New Level.
Partial import of rungs works in all ladder routines, including Add-On
Instructions.

When performing a partial import of rungs, change tag names to
create new tags in the imported logic.

Once you do a partial import of rungs, add-on instructions, or user-
defined data types, you can't undo the import. If the import didn't
work as expected, close the project without saving.

On a partial import of rungs, the exported data values are also
imported. This includes configured message instructions. Partial
imports/exports can save time versus copying and pasting since
copying and pasting does not copy data values.

Copy pieces of logic into other applications like Microsoft Word in a
bitmap or metafile format.

If you want a subroutine to execute every scan, copy the first
instruction and paste it right next to the original instruction. Use the
same tags on the duplicate instruction as on the first instruction. Then
insert an AFI instruction before the duplicate.

To copy a group of rungs to paste into another routine later, select
the rungs and drag them to the desktop. This copies the rungs into a
file that you can later drag into another routine.

You can drag components from the Controller Organizer into the
Ladder Editor instruction.

Double click or press Enter at the end of a ladder rung to create and
start a textual edit of that rung.

To drag a language element from one routine to another, drag the
element over the routine tabs at the bottom of the editor to switch the
routine.



Add-On Instructions

To display the logic of an Add-On Instruction, select the instruction
and use the context menu (right click) to open the logic.

You can drag an Add-On Instruction from the Controller Organizer
into any language editor.

Copy an Add-On Instruction Definition from one project and paste
into another to move that AOI and referenced AQOIs in to the project.
Use Add-On Instructions to initialize tag values to specific values at
the beginning of each routine or program scan. Then source protect
the AOI to assure that values are correctly initialized and not
overwritten manually.

Use source protection on an Add-On Instruction to protect local tags,
data and logic.

Communications

Reserve 20% or more of the controller's memory to accommodate
communications and changes in future Logix controller firmware
releases.

Use rack optimized communication formats for digital /O modules to
minimize amount of controller memory and communications
overhead associated with these modules.

Use the CPS instruction to provide buffering of communications and
I/O data to minimize impact of asynchronous data arrival.

On download, if the ControlNet schedule stored in the offline RSLogix
5000 project file is old, RSLogix 5000 will retrieve the latest
ControlNet schedule from the associated RSNetWorx project file. To
make an association to an RSNetWorx project file, use the
RSNetWorx tab in the Module Properties dialog of the ControlNet
scanner.

When working with multiple controller projects in different chassis,
use RSLinx shortcuts to identify those chassis with meaningful
names.

Drives and Motion

RSLogix 5000 integrated motion supports camming, gearing, single-
axis, and multi-axis instructions in Ladder Diagram, Structured Text,
and Structured Text embedded in Sequential Function Charts.
Execute motion direct commands directly from the context menu for
any configured motion axis. The motion direct commands let you



control motion instruction execution without creating or adding logic.
This can be useful when first commissioning an axis or drive.

To tune motor and drive parameters, such as gains for velocity and
acceleration loops, as well as load dynamics, use the Tune tab or the
MRAT and MAAT instructions. You can use the Tune tab in either
Remote Program or Remote Run.

The software automatically populates some SERCOS drive
parameters when you configure an Axis_Servo_Drive. Display the
axis properties to view or edit these parameters.

In a SERCOS drive's configuration, you can change the number of
counts returned per revolution to make the counts per inch or degree
an rational number.

In a motion system, you can copy over all motion hardware from an
existing project to a new project without losing any axis settings or
tuning. First drag the motion control module over to the new project.
Then, drag any drives, the Motion Group, and then the axes.

Optimizing Performance

Logix controllers are optimized for the DINT and REAL data types.
Use these data types to avoid conversion overhead and optimize
performance.

You can optimize the communication performance of acquiring data
from Logix controllers by consolidating multiple data values into a
User-Defined Type (UDT) or array.

Indexed references to array elements add additional scan time
overhead to the application. Use single dimension arrays whenever
possible.

Reserve 20% or more of the controller's memory to accommodate
communications and changes in future Logix controller firmware
releases.

Use rack optimized communication formats for digital I/O modules to
minimize amount of controller memory and communications
overhead associated with these modules.

Use the CPS instruction to provide buffering of communications and
I/O data to minimize impact of asynchronous data arrival.

If the memory estimation button is disabled, it means that your
estimation is up to date. This happens after an estimate, but it also
happens when you go offline with the controller because the offline
memory numbers reflect actual use.

The order of members within a User-Defined Type (UDT) affect the
memory size of the data type. Within the UDT, keep members of the
same data type together.



Project Documentation

« Comments in Structured Text are downloaded to the controller. This
includes comments in Structured Text routines and embedded
Structured Text in SFC routines.

« You can print RSLogix 5000 views by clicking on the view and then
pressing Ctrl+P or choosing Print from the File menu.

« When you print FBD logic, the editor automatically makes the logic fit
the page. A 2:1 ratio is generally readable. For example, set the FBD
sheet size to 11 x 17 (B Size) and print on 81/2 x 11 size paper.

« Copy pieces of logic into other applications like Microsoft Word in a
bitmap or metafile format.

Security

« If you are have trouble downloading a project even though you have
privileges, make sure that you have the project and that you are
online with the controller.

« If you can't access routine source protection when security is
enabled, ask your administrator to grant you "Routine: Modify
Properties" to obtain access.

« If your system uses FactoryTalk Security with RSLogix5000 software,
version 16, software users can log into and log off of RSLogix 5000
software.

« If security functions are enabled, you must have appropriate access
to import rungs or to copy/paste tags and data.

The Logix5000 Essential Manuals

The Allen Bradley Logix5000 family (ControlLogix, CompactLogix, FlexLogix,
SoftLogix) has some very good manuals. If you are just starting out or need a
refresher here are the key manuals and the order | would read them. If you have
RSLogix 50000 installed then you will find some of these in the Help > Online
Books menu. Revision 16 also has some great videos in the Learning Center.

The Basics

For starters there is the Quick Start manual.
= Logix5000 Controllers Quick Start

The Essentials

If you are getting into programming and designing a system then you'll want to
start off with the Common Procedure Manual. It has a lot of helpful examples
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dealing with all aspects of the system.
= Logix5000 Controllers Common Procedures Programming Manual

Next comes the nitty gritty of each instruction. It's a good idea to at least peruse all
the instructions so you have an idea of what is available.

=" Logix5000 Controllers General Instructions Reference Manual

= Logix5000 Process Control and Drives Instructions Reference Manual

= Logix5000 Controllers Motion Instructions

= GuardLogix Safety Application Instruction Set Reference Manual

An often overlooked manual but filled with great information for getting the most
out your designs is the Design Considerations Reference Manual. Certainly a must
read if you are knee deep in the development and programming of Allen Bradley
PLCs.

= Logix5000 Controllers Design Considerations Reference Manual

Hardware Specifics

Specifics for the hardware can be found in the User Manuals and Installation
Instructions for the PLC.

ControlLogix

= ControlLogix System User Manual

= ControlLogix Installation Instructions

= ControlLogix Controller and Memory Board Installation Instructions

CompactLogix

=" CompactLogix System User Manual

= CompactLogix 1769-L20, 1769-L30 Installation Instructions

= CompactLogix 1769-L32E, 1769-L35E Installation Instructions
= CompactLogix 1769-L32C, 1769-L35CR Installation Instructions

FlexLogix
= FlexLogix System User Manual
= FlexLogix Controllers Installation Instructions

SoftLogix
= SoftLogix System User Manual
= SoftLogix Controllers Installation Instructions

GuardLogix
= GuardLoqgix Controllers User Manual
< GuardLoqgix Controllers Installation Instructions
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Networking

If you are deciding on which network to use then see the Design
Considerations manual and the section "Determine the Appropriate Network™.
Otherwise, for existing networks the following are helpful.

Ethernet/IP

= Ethernet Design Considerations for Control System Networks

= EtherNet/IP Modules in Logix5000 Control Systems User Manual
= Guard 1/0 EtherNet/IP Safety Modules User Manual

ControlNet
= ControlNet Modules in Logix5000 Control Systems

DeviceNet
< DeviceNet Modules in Logix5000 Control Systems User Manual
< Guard 1/O DeviceNet Safety Modules

The links are from the AB site so they are the latest and greatest manuals. Let me
know if any of them are broken or if | forgot one you think is essential.

User Defined Data Types (UDTs) and OOP
by John Schop

For years now, Object Oriented Programming paradigm (or OOP) has been a
commonly used programming practice, and has of course found its way into
industrial automation as well.

In the mean time, most PLC manufacturers have found ways to make the
programmers life easier by introducing User Defined Types or UDTs. The name
says it all; it is a 4€"typea€™ that you, the programmer, can define all by yourself.
This means that your programming environment will not only have the regular
integers (INT) and Booleans (BOOL), but could also have a 4 "VALVEa€E™ type
or a a"MOTORAEE™ type.

I cana€™t speak for other brands of PLCA€™Ss, but the Allen Bradley
ControlLogix series of PLCa€™s, together with RSLogix 5000 programming
software, makes it very easy to work with these UDTSs, and since the introduction
of RSLogix version 17 earlier this year, it is now even possible to edit your UDTs
while online with a running system.

The Controller Organizer has a folder called Data Types > User-Defined with all
the UDTs in the project.
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+-[ ] Add-On Instructions

+- Ly Add-On-Defined
+ [ Predefined

+- [ Module-Defined

I am of the opinion that every PLC program should rely heavily on UDTs to
improve readability, and if you are an OOP adept, it can be a great help to organize
your classes.

- Daka Types ‘
=), User-Defined F
CriveData 4‘
ElapsedTime L
Production_Data | 2
PrograrnFault 4
wall_Clock }

+ Jtrings }

Leta€™s go over the fundamentals of OOP for a little bit:

« Classes: Classes define the abstract characteristics and behavior of
an object. For example, a simple a€"VALVE&E™ class would have
the characteristics (or attributes) that it can be open or closed
(the things it can be), and as far as behavior goes, it could have
the methods &€™to opend€™ and &€7to closead€™ (the things it can
do)

« Objects: An object is an instance (occurrence) of a class. In our
example, there could be a Valve 001 and a Valve 002, which are
both instances of the class &€"VALVE&E™, with the same attributes
and methods.

Of course the definition of OOP goes a lot further than this. There is a very
understandable explanation here: http://en.wikipedia.org/wiki/Object-
oriented_programming#Fundamental_concepts for those who would like to read
more. For now, leta€™s leave it at this, and see how we can apply this to an
industrial environment.

If you look at a valve as an object in a typical industrial automation environment,
you should note the following:

« It has inputs and outputs that are specific for the object (proximity
switches and solenoids).

« It can be either &€ opend€™ or &€ closeda€™

« You can tell it to go 8€ opend€E™ or a€ closead€E™.

« It could have an alarm timer, that would tell us if the valve did not
open or close in a given time period after a command.

« It might have interlocks, which allow the valve to open or close under
certain conditions.
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A UDT for this class, would fit all these properties and methods in one simple
type. But, as always, we can expect further complications of the class
a€"VALVEaE™ during the realization of a project. To be as flexible as possible, |
highly recommend the practice of nesting UDTa€™s, which will become clear
along the way.

Leta€™s start with defining our class, and keep in mind that it will have to be
easily accessible for maintenance people or other programmers.

If we start at the 1/0 end, the best method is to create sub-classes called
VALVE_IN and VALVE_OUT, which will contain our 1/0.

The following example uses RSLogix5000 V16. First, create the sub-classes. From
the File menu select New Component > Tag. The following dialog box appears to
create and edit the members of the UDT.

i Data Type: VALVE_IN I =] [
Mame; |".-"AL"JE_]N
Descaiphion: Inputs for a valve ;I
bembers; Data Type Sizer 4 bytefs)
I e Data Type | Stule | Description
Open BOOL Decimal Open Frox Switch
Closed BOOL Decimal Clozad Pros Switch
i
|
eve g i e e ] 3 Cancel | feiee | Help
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E Data Type: YVALVE OUT

(O] x|
Mame; |anvE_nur
Diescaiption: ;I
Members: Diata Type Size: 4 butels)
M ame Data Twpe | Style | Description
Open BoOL Decirat Open Salenaid
Cloz= BoOL Decral | Cloze Salenoid
10
= |
ovellp | [iove B | ok | caneel | [ o | Hep |

Now, make a UDT called VALVE, and 4€ nesta€™ these sub-UDTS in it:

Bl Data Type: VALVE

=] 3
MName; |UAL"JE
Descaiphion: ;I
bembers; Diata Type Size 8 butelz)
Mame Data Type | Shyle D escrption
+ In WALVE_IM Inputs
G Out WaLVE_OUT Outputs
10
ol
wovelp | | e msmn| 0k | cemeel | iml | Hep |

As you see, | am allowed to take the types | just created as the data type in this
UDT. The real advantage of this feature will become clear if you create a object

called Valve001 of the type VALVE, and look at the object in the &€ monitor
tagsa€™ window:



Scope: I ﬁl Test j Show... | Shaw Al 7"
M arme & | Walue ® | Data Tope | Description t
[=1% el [...} “aLVE A, simple vakve i

EI-‘-.-’aIveIZII:I1 In [owald |MALVE IM |2 zimple valve Inputks '
—Walvell [n.Open 0|BOOL & zimple valve Open Prox Switch :
—alvell.In.Clozed 0 {BOOL A, zimple vakve Clozed Prox Switch ’

(= alve001 . Ot [eeal |[YAEVYE QUT |2 zimple walve Outputs
—alvelll.Out.Open 0|BOOL & zimple valve Open Solenoid r
4 alvel00N . Out. Cloze 0 {BOOL A, zimple vakve Cloze Solenoid h

Wow! Just by creating a new tag of the type VALVE, it gets all these /O points
right away, and referenced in the program:

A =imple valve Open A =imple valve Close :
Prox Switch Solenoid
Some_Pushbutton Vahe001.In.Open Vahre001.0ut.Cloze
JE JE o 1
16 1C L2 :

R i T L VA N S &

Of course, going further with this concept, everything for a valve can be included
in one object. Allow me to skip some steps, and show you a possible final result:

The a€"VALVEAE™ class is now contained in a UDT called VALVE, which looks
like this:
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As you see, the class VALVE now consists of the sub-classes VALVE_IN,
VALVE_OUT, VALVE_TIMER, VALVE_STATUS, etc.

And an instance of this class, the object VValve001, would look like this:



FEE FNERE AFRCRERE S R

YRR

While adding stuff to my class, | did not have to re-create the object VValve001.
RSLogix updated it for me, so all the properties and methods are available in my

program

Now, leta€™s say youa€™re working on this project with a couple hundred
valves, and the customer decides to go with a different type of valve, that also has
an analog input, that tells us the exact position of the valve. All we have to do is
modify our VALVE_IN sub-class to add this to every instance of the type

VALVE

Scope: I@ Test j Show... | Shiooe Al
MHame & | Walue & | Stle Data Type
(= alve0m [...1 Wi WE
L':_I-"\J'alveEIEI‘I In [oeal WALWE M
—Walvelll In.Open 0 | Decimal BOOL
—Walve001 1h.Clozed 0 [Decimal BOOL
[=* akvel01. Out [oead WALWE_OUT
—alvelll.Out. Open 0 | Decimal BOOL
W alve007 . Out. Cloze 0 [Decimal BOOL
[=*akvel01. Timer [oead WalWE_ TIMER
[+ alve001. Timer. 0 penT imer [eual TIMER
[+ alve001. Timer.ClozeT imer [onad TIMER
[=*/ akvel01 Statuz [o.al WaLWE_STATLS
—alvelll . Statuz. Open 0 | Decimal BOOL '
—Walvel01 . Status Cloze 0 [Decimal BOOL
[=-* akve001 Int [...1 WalWE_INTERLOCES
—alvelll Int. Open_Interlock 0 | Decimal BOOL
—Walvelll Int.Cloze_|nterlock 0 | Decimal BOOL
[=*akvel01.Crad [...1 WaLWE_COMMANDS
—alvel0].Crd. Open 0 |Decimal BOOL
—Walvel01.Crnd. Close 0 [Decimal BOOL
[=I* alvel01 Alarm [...1 WAl WE_ALARMS
—aleel07 . Alarm. Open_Timeout 0 |Decimal BOOL
—Walvelll Alarm.Cloze_Timeout 0 | Decimal BOOL




M ame: MALYE_IN J
»
Dezcription: [nputs for a valve ;I .I
kM embers: Data Type Size: 4 byte(z] :
M anie Data Type Style D'escription :
Open BOOL Decimal Open Prox Switch P
Clozed TaT LB itch '
Position INT Decimal | Pagsition Input (0-100% ?
o
o

A-oiie, r."w J\-J- “'-q.“r'\ *-\.‘

Of course, you would still have to write code to tell your program what to do with
that information, but that is also the reason why PLC programmers still have a job.

For somebody that is not familiar with your program, it might be confusing to look
at all your UDTa€™s. We just made eight UDTa€™s for one simple valve class!
But remember, you only have to do this during the design phase. Once you have a
solid design for all your classes (and made sure their names are self-explanatory),
you will never have to look at your UDT folder again, and creating a new instance
will be a breeze.

Connecting Excel to ControlLogix
by John Schop

Have you ever lost data in a CLX processor, because you downloaded new code?
Unfortunately, when you donwload a program to a ControlLogix processor, you
also download the values of the tags (variables).

A solution to this problem that could be useful, is an Excel sheet that reads and
writes values to the ControlLogix processor using the DDE/OPC capabilities of
RSLinx.

In this article, I will show you how to create one of these sheets for your projects.
Here's what you'll need:

« Microsoft Excel, with some basic knowledge about programming
macro's in Visual Basic
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« RSLinx (not the 'Lite' version, because that does not have DDE/OPC
capabilities)
« A ControlLogix processor of course

Let's fire up RSLogix first, and create a bunch of tags with values. In this example,
| created 2 arrays, of the types DINT and REAL, each with a length of [10] tags.
These arrays | filled with some values:

Scope: |fOEXCEL_TEST | [ Show.. | DINT, REAL £
t ame [ |"-.J'a|ue = | Force Mask“l Style | Data Ty|:u3| Des(
| =IDINT _Array A {...} Decimal DI T[10] ;&
| DINT _Awray(0] 1 Decimal DIMT *
| A DINT _Anap(1] Z Decimal DIMT }
| DINT _Awray(2] 3 Decimal DIMT (
| DINT _Awray(3] 5 Decimal DIMT I
| A DINT _Amrap(4] g Decimal DIMT ¢
| DINT _Awray(9] f Decimal DIMT {
| A DINT _Anrap(E] 7 Decimal DIMT t
| DINT _Awray(7] g Decimal DIMT :
|+ DINT_Aray(s] Q Decimal DIMT !
| A DINT _Anap(d] 10 Decimal DIMT y
|— REAL_Amray | 1.0 {...1 Float REAL[10] ;
|| REAL_Array[0] 1.0 Float REAL ¥
| REAL_Arraw[1] 2.0 Float REAL (l
| REAL Armray[2] 3.0 Float REAL .
|| REAL_Arrap[3] 4.0 Float REAL ﬁ
| REAL Armray[4] 5.0 Float REAL -
|| REAL_Arrav[5] G.0 Float REAL i
| REAL_ArrawB] 7.0 Float REAL r’
| REAL Armray[7] g.0 Float REAL ¢
|| REAL_Arrap[8] 2.0 Float REAL :
|| REAL Armray[9] 10.0 Float REAL f’
|4 [+ [\ Monitor Tags £Edit Tags / a 3
2 e aa®

"ﬁ“#"“"#‘h-!““-..-—-‘ " —‘--"\..\,q’H""'- -.f"""'-‘f‘x""-. r‘*\-""'h-.-#'\ v

I'm not going to do anything with the PLC program, | just need some data in a
number of tags.

Next, we're going to set up a DDE/OPC Topic in RSLinx. Depending on the
version of RSLinx you use, it might look slightly different, but you should be able
to follw this with the screenshots.

Assuming that you know how to setup RSLinx initally to get online with your
controller, I've skipped some steps. The setup | use looks like this in RSLinx:
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¥ Autobrowse B Browsing - node 9 not found

¢
EI@ Workstation, |GG 5
ﬂ Linx Gateways, Ethernet g g g r
Elﬁ AB_ETH-1, Ethernet o1 02 00
= f] 134.200.211.16, 1756-ENBT/A, 1756-ENET/A 1756EMBT/A  Excel Test MHI_Hydo.. (
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& 00, 1756161 Locrxs5s 1, [
- 01, 1756-ENBT A
02, 1756-L1/4 LOGIX5550, Excel_Test
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As you can see, | have a 10 slot CLX rack, with a 1756-ENBT card in slot 1
(address 134.200.211.16), and two processors, one in slot 0, and one in slot 2. The
one in slot 2 is the processor we are going to use for this exercise.

Now, open up the DDE/OPC topic configuration by clicking 'DDE/OPC' and then
‘Topic Configuration’ in the top menu of RSLinx.

2(x
Project: Default
Topec List:

~ DataSource IDalaColeclionI AdvanoedConmmabonl

= 2 Workstaton, USCLEISCHOP
@25 Linx Gateways, Ethernet
= &5 AB_ETH-1, Ethemet
= § 134.200.211.16, 1756ENBT/A, 1756-ENBT/A
= @8 Backplane, 1756-A10/A
@ 00, 17564161 LOGIXS561, MHI_HydOEMBase
01, 1756-ENBT/A
02, 1756-1/A LOGIX5550, Excel_Test

-
&~ §

New | Clone I Delete | Apply I | Done I Help |

I'm going to create a new DDE/OPC topic called 'EXCEL_TEST", and use the
Logix5550 processor in slot 2 as the data source. In order to do this, you have to
click the 'New' button, give the topic the desired name, and make sure the
processor in slot 2 is selected as the source before you click 'Done’



‘T@\* RSLinx Classic Gateway
File Edit View Communications Station | DDEJOPC Security Window Help

El él Sl@l El“ﬂ’l EI Topic Configuration... k

Alias Topic Configuration. .

Active Topics,/Ttems. ..
-\qp—......f"-._ﬂ‘\ == ‘_-_‘_f

To test if your setup is working, at this point you can use the OPC test client
provided with RSLinx. I'm not going into detail about that, but | did make sure this
worked before continuing with the next step, creating the Excel sheet.

Let's start up good old Excel, and create a new workbook. On this workbook, place
a new command button. You can find the Command Button control in the ‘Control
Toolbox' toolbar in Excel. When you have the button, right click on it and choose
'View Code'. This will take you to the Visual Basic Editor:

Fd Microsoft Excel - Book1
@ File Edit View [Insert Format Tools Date  Window Help
ODE && 2 il w% -2 & N B ru|==H
CommandBut... = #& =EMBED{"Forms.CommandButton 1"} {
A | B [ ¢ [ b | E | F [ 6 [ H | @
1
2 o o Control Toolbox
i o CommandButton? F @ I‘
WV el o EEER 2 % 2 3]
5 [ e — CUI ] B = J x| ﬁ I%
6 : €
7 Y Copy I
8 2, Paste
19[] %' Properties i
11 2 View Code [~ |
g
1? CommandButton Object » |
14 Grouping k|
15 Order (|
16
17 @y‘ Format Control...
"'j‘ﬂ‘*u,“""."""’“"“#;“ \l-ﬂ\m'- - w#‘"‘"“"“‘“*"""“ ECEPRRE s e, g

First, create a function that will open the DDE topic to Excel:



Private Function OpenBE3Linx()
On Error EREesume Next

'Open the connection to BR3Linx
OpenB3liny = DDEInitiate ("RSLINI™, "EXCEL TEST™)

'Check if the connection was made

If Err.Nuwher <> 0 Then
MzgBox "Error Conhecting to topic’™, vhExclamation, "Error™
OpenB2Linx = 0 'Return false if there was an error

End If

End Function

Now, if I call this function from the CommandButtonl_ Click event, it will open
the link to RSLinx:
Priwvate ZSubh CommandButtonl Clicki)
k=slinx = OpenRSLinx()

End Sub

The variable 'rslinx' will hold the number of the open channel.A All subsequent
DDE functions use this number to specify the channel.

To save you all the steps to program the rest of the code, here is the final code to
get the array of REALSs out of the controller, and put them in cells D2 a€“ D11, and
the array of DINTSs in cells E2-E11.



Private 3ub CommandButtonl Click()
ralinx = OpenB3Linx () 'Open conhection to R3linx

'"Loop through reading the CLE array tags and
'put the walues into cells
For 1 = 0 To 9
'First the array of RELL=
'izet the walue form the DDE link
realdata = DDERequest(rslinx, "REAL Array[™ & 1 & "],L1,C1™)

'If there iz an error, display a wmessage bhox

If Typelamwe (data) = "Error"™ Then
If MsgBox ("Error reading tag REALL Array[™ & 1 & "]. "™ &
"Continue with Read?", wvh¥esNo + vhExclamation,
"Error™) = wbNo Then Exit For
Else
'Mo error, place data in cell
Cells(2 + 1, 4) = realdata
End If

'Mow the array of DINTs
'izet the walue from the DDE link
dintdata = DDERequest(rslinx, "DINT Array[™ & 1 & "],L1,C1™)

'If there iz an error, display a wmessage bhox

If Typelamwe (data) = "Error"™ Then
If MsgBox ("Error reading tag DINT Array[™ & 1 & "]. "™ & _
"Continue with Read?", wvh¥esNo + vhExclamation,
"Error™) = wbNo Then Exit For
Else
'Mo error, place data in cell
Cells(2 + 1, 5) = dintdata
End If

Next 1

'Terminate the DDE connection
DDETerminate rslinx

End Sub

Now we know how to read, it would of course be a lot of fun if we could write
values as well. I would like to be able to change the values in the cells, and then hit
a 'Write Data' button.

First, make another button on the sheet (mine looks like below now)



Ed Microsoft Excel - Bookl.xls

@ File Edit Wew Insert Format Tools Data  Window

And then write some code for the button:

D SQ| 4|l 0% -7 e[ '3
. A 8 {
A | B | ¢ | D | e
.
2 20 0
3 20.1 1
: Read Data 50 2 5
5 203 3
6 20.4 4
7 34.78 5
8 \Write Data 20.6 6
9 207 233
10 208 8
¥ 20.9 9
12
Ly A




Private 3ub CommandButtond Click()
ralinx = OpenB3Linx () 'Open conhection to R3linx

'Loop through the cells and write walues to the CLE array tags
For 1 = 0 To 9

'Fir=st the array of RELL=s

'Zet the walue from the DDE link

realdata = DDERequest(r=slinx, "REALL Array[™ & 1 & "],L1,C1™)
'If there iz an error, display a mwmeszage bhox

If TypelName (data) = "Error™ Then
If MsgBox ("Error reading tag REAL Array[™ & 1 & "]. "™ &
"Continue with write?", vh¥esNo + vhExclamation,
"Error™) = wbMNo Then Exit For
El=e

'No error, place data in CLE
DDEPoke rslinx, "REAL Array["™ & 1 & "]", Cells{z + i, 4)
End If

'Mow the array of DINTs

'Get the walue from the DDE link

dintdata = DDERequest(rslinx, "DINT Array[™ & i & "], ,L1,C1™)
'Tf there is an error, display a message box

If TypeNawe [data) = "Error" Then
If MsgBox ("Error reading tag DINT Array["™ & 1 & "]. " &
"Continue with write?", wvhb¥VesNo + vhExclamation,
"Error™) = whNo Then Exit For
Else

'Mo error, place data in CLE
DDEPoke rslinx, "DINT Arrav[™ & 1 & "]", Cells(Z + i, I}
End If
Next i

'Terminate the DDE connection
DDETerminate rslinx
End Suhb

The way this is implemented is of course very rudimentary, but once you get the
concept, the sky is the limit.

To make this easier on everybody, I've included the Excel file with the code

already in it. The only thing you have to do to make this Excel sheet work, is make
sure there is an DDE/OPC topic in your RSLinx setup called 'EXCEL_TEST', and
the arrays REAL_Array and DINT_Array in your controller (of at least length 10).
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