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After viewing this document, the student should be able to:

Explain how the copy protection works with RSLogix500 software

Explain the difference between a .RSS and BAKOO1.RSS project files

Explain how the Terra Virtual Machine operates within the host computer

Explain the terms upload, download, online and offline when working with PLC software
Explain the importance of the processor name when creating an RSLogix 500 project
Explain the different elements in the online ladder view of RSLogix 500

Explain what is downloaded to the SLC-500 processor during a download
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Explain the purpose of RSLinx when going online with RSLogix 500
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This document is to overview the methods of data communications for
legacy (MicrolLogix, SLC-500 and PLC-5) and modern-day PLC and PAC
(CompactLogix & ControlLogix) systems. For more in depth and accurate

information on any of these topics, visit ab.com, or perform a google
search with a standard internet browser.



Overview of PLC Software:
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RSLogix 500 PLC
Programming Software is
installed on the computer

Ethernet Connectivity
between the SLC-5/05
processor and the computer

A Windows based computer with the
Rockwell Software loaded becomes a
PLC Programming Panel

Rockwell Software created a Windows-based
software application (RSLinx) that will be used to
communicate with Allen Bradley PLCs, as well as PLC
programming software for all Allen Bradley PLCs:
RSLogix 500 — MicroLogix and SLC-500s

RSLogix 5 — PLC-5s

Studio 5000 — CompactLogix & ControlLogix

In an industrial environment these software packages
are typically installed on a laptop, so the computer
can be taken out to machine to connect to a PLC for
troubleshooting a system.

All of these software packages will be installed on the
computers in the Terra PLC lab. It is important to
understand how to use the software to
communicate, program and troubleshoot a PLC
system. These software packages are expensive for
companies to purchase ($1,000-5$2,000 per package)
and are copy protected, so students will need to
come to campus to use this software. The Terra
licensing agreement does not allow students to
install this software on their computers at home.



Terra Virtual Machines (VMs):
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User: TerralUser
TerraUser Pwd: T3rra@User

ETE——

Desktop of Host
(Physical) Computer

Terra Virtual
Machine (VM) icon

~—~

When working in the Terra PLC lab, it important to
understand that the college has the Rockwell
Software PLC applications loaded on a virtual machine
(virtual computer) that is actually inside of the
physical (host) computer that is on desks in the PLC
lab. This practice allows the Terra IT department to
load the Rockwell Software on a VM, then copy it to
the computers in the PLC lab, versus loading all the
applications on each machine. The operation is the
same using the applications on a VM, as it is using the
applications that were installed on a computer.

The important thing to remember is that there are
two logins, which are both the same.

The student must first log into the physical computer
with the username and password as shown in the
upper right of this graphics (also on the white board
in the PLC lab).

After logging into the physical computer, the student
will then need to double click on the virtual machine
icon (lower graphic), which is named: VMWare
Workstation 16 Player.



Terra Virtual Machines (VMs) cont.:
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The next step is to login to the virtual machine. It will take
some time before the VM fills the desktop. A Windows

User Terrauser screen will appear. Click on the desktop and a login box

4 will show up as shown in the upper left of this graphic.
. PWd : Tgrra@ lJser  Use the same login credentials for the VM that you did for
L the physical computer login.
, Click on the E105 . N
VMware Workstation 16 Player (Non-commercial use only)
AT Rockwell VM The VM Workstation 16 Player application opens.

() Home Click on the E105 Rockwell VM

E105 Rockwell VM

Then click the “Play virtual machine” link (shown in the
lower portion of the graphic).

Virtual Machine Name:

E105 Rockwell VM

State: Powered Off
0S: Windows 10 x64

Cl |C k on th e P I ay Version: Workstation 16.x virtual machine

. . RAM: 16 GB
virtual machine \

Play virtual mach'ge

[E' Edit virtual machine settings
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Terra Virtual Machines (VMs) cont.:
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Taskbar for the

Virtual Machine

R Type here to search
L Type here to search
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Taskbar for the
Host computer

Icons for the Rockwell
Software applications
used in the PLC courses

After the successful login to the VM, the
student will see the Rockwell Automation
logo for the background, and also the icons
for the Rockwell Software applications.

Also notice that there are two taskbars: one
at the bottom for the host computer, and the
one above it is for the virtual machine.

These are independent computers, thus
when a USB memory stick is plugged into the
USB port to save the student PLC files, the
user must specify whether the memory stick
will connect to the host machine or the
virtual machine.

Important: Since the computer are not
connected to the internet by default, it is
easier to save files to a USB memory stick.

The student can plug in the USB wireless
antenna to connect the VM to the internet,
then open an internet browser and attach
the PLC files to an email and send it to the
student’s email account.



Opening RSLogix 500:

TERRA
STATE RSLogix 500 is the software developed by Rockwell Software to
COLLEGE Double click on the RSLogix program and troubleshoot the Allen Bradley SLC-500 and
500 English icon MicroLogix PLCs. Rockwell Software is a division of Rockwell
Automation.
L 00
e A S Double click on the RSLogix 500 English icon to open the

application. A splash screen should appear for a few second.

Click on the File pull down menu and choose “New” to start a new
project.

RSLogix 500
Ersogwre

File View Comms Tools Window Help

Open...

Backup Project...

Print Setup...

For Help, press F1 0:0000 |APP |READ |Disabled 4

1 C:AUSERS\.. ATOMS00.RSS
2 CAUSERS\..\TOM1000.RSS

Click File-New to
create a new project

Surmmary Info...

Exit



RSLogix 500 Software:
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Select Processor Type

Processor Name: | T'W504 0K
1747-1553 5705 CPU 64K Mem. 0OSS00 A Cancel
1747-1552 5705 CPU 32K Mem. 0SS00
1747-1551 5705 CPU 16K Mem. 0OSS500 Help

1747-1543C,D 5704 CFU 64K Mem. 05401 Series C FRN
1747-1542C,D 5704 CFU 32 Mem. 05401 Series C FRN
1747-1L541C.D 504 CFU 16K Mem. 05401 Series C FRN
1747-1543C 5704 CFU Mem. 05401 Series C FRN
1747-1542C 5704 CFU 32K Mem. 05401 Series C FRN
1747-1541C 5704 CPU 16K Mem. 05401 Series C FRN

1747-1543 5704 CPU
1747-1542E 504 CPU

64K Mem. 0S5401
32K Mem. 05401
Mem. 0S401

1747-15424 5704 CPU
1747-L533E.F 5703 CPU

24K Mem. 05400
32K Mem. 05302 Series C FEN
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Communication settings

Driver Processor Node; Reply Timeout:
AB_DF1-1 ~| |2 Octal (=2 Who Active.. | 10 (Sec.)
Decimal)

RSLinx driver to use for
this project

10 and later
10 and later
10 and later
-

3-
33—

Qo0 Q0 QO

10 and later o

The user will now select a processor. Realize
that it is important to choose the processor
that matches the processor on the training
unit in the Terra PLC lab, especially when
using the MicroLogix PLC.

When the user is going to create a project
for an SLC-500, a step we will do later is
“Read I/O Configuration” during which time
the software will go out and look at the
chassis and list the actual processor and I/0
modules that are at every slot. This is the
only software that does this. RSLogix 5 and
Studio 5000 does not have this capability.

It is also important to choose the RSLinx
driver that will be assigned to this project
(program) in RSLogix 500. Click the pull
down menus and it will show the active
drivers in RSLinx (lower left portion of
graphic).

Click the OK button.



RSLogix 500 Software:
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F Tom1000.RSS e
@ TOM1000_BAKO0O.RSS
& TOM1000_BAKOO1.RSS

RSLogix 500 is copy protected software that uses a licensing
server to allocate a license (also called an activation file) to
the user when they start the software. When the student
closes the software, the license goes back to the licensing
server. The software will not function if there is no license.
This process is managed by the IT department at Terra State.

It is also important to understand that the RSLogix500
software will save the projects as a .RSS file as shown in the
lower right graphic. This file will house all of the information
within the project. There is also BAKOO1.RSS files, which are
backup files. No need to worry about these initially but
realize the difference. Always open the .RSS file (that does
not have the BAK listed), which will be the most current
saved version of the project.



Some Basic PLC Terminology:
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CLEG_E When Online, the user will
view the PLC program that is

in the PLC processor

When Offline, the user
will view the PLC
program in the RAM
memory of the
computer

Two of the most common terms when working with
PLC programming software is Online and Offline.

When the RSLogix 500 software is online, the user
will be viewing the ladder logic program that is in the
PLC processor. It is important to understand that
RSLinx must be configured with a driver with a
communication path to the PLC processor that
RSLogix 500 will communicate through. RSLinx
connects the PLC processor to the Windows
environment, and RSLogix 500 then connects to
RSLinx when going online to the processor.

When the RSLogix 500 is offline, the user will be
viewing the PLC program in the computer memory
(not in the PLC processor). The PLC program (ladder
logic) is created offline, then loaded into the PLC
processor (this is called downloading). Then the user
will go online to the PLC processor to view how the
PLC program is controlling a machine.



Some Basic PLC Terminology:

TERRA
C§I\TI\%JTNEY RSLogix 500 is online and in
COLLEGE | % Rolognso  the Remote Run Mode
File Edit View Search _€omms Tools Window Help
D W < o |[N7:8 —
No Forces $ |

*
$

No Edits
Driver. AB_ETHIP-1

Forces Disabled |#

Ladder icon is spinning

£ RSLogix500Pro -1 RSLogix 500 is offline
File Edit View Search

D& & - <11

OFFLINE

No Edits
Drnver EMLISNN-T
== Ladder icon is not spinning

ms Tools Window
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Forces Disabled |#

|4
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It is important to be able to tell if RSLogix 500 is
online or offline. The top graphic shows RSLogix
500 online to an SLC-500 processor. Notice the
green colored object that shows the mode of the
processor. In this graphic the processor is in the
Remote Run mode, which means the processor is in
the Run mode and the processor key switch is in the
Remote position. Also notice that ladder logic icon
is spinning when RSLogix 500 is online to the
processor (the ladder logic object could be
configured to be another graphic, but the most
important thing is that the object is active and
moving).

The lower graphic shows that RSLogix 500 is offline,
which means it is not communicating with the
processor. When offline, RSLinx is not required.
Also notice that the ladder object is not spinning.
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What is an easy way to verify that RSLogix 500 is online to the
processor when viewing the PLC program with RSLogix 500 software?
* A. The processor Run light is on
 B. The ladder logic icon is spinning on the Online toolbar

 C. The key switch is in the REM position
* D. The RSLinx icon is flashing




TERA Answer to Practice Question #1

STATE

COMMUNITY
COLLEGE

What is an easy way to verify that RSLogix 500 is online to the

processor when viewing the PLC program with RSLogix 500 software?

 A. The processor Run light is on

* B. The ladder logic icon is spinning on the Online toolbar
 C. The key switch is in the REM position

* D. The RSLinx icon is flashing

RSLogix 500 is online and in

| g } RSLogix 50 the Remote Run Mode

File Edit View Search _€omms Tools Window Help

Ded & e o||Ns

No Forces

No Edits 4| |Forces Disabled
Driver. AB_ETHIP-1 Node : 20|

=

| 4=

Ladder icon is spinning
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* Which one of the following options is true if a user is using RSLogix
500 to go online to and SLC-5/04 processor?

* A. An SLC-5/04 does not have an online option

* B. RSLinx must be setup to communicate with the SLC-5/04
 C. The key switch must be in the REM position

 D. The processor must be in the Run mode



TERA Answer to Practice Question #2

STATE
" COLLEGE " Which one of the following options is true if a user is using RSLogix

500 to go online to and SLC-5/04 processor?

* A. An SLC-5/04 does not have an online option

* B. RSLinx must be setup to communicate with the SLC-5/04
* C. The key switch must be in the REM position

 D. The processor must be in the Run mode

V' Autobrowse Refrest I f_},]“nﬁ Not Browsing
== Workstation, DESKTOP-740NP)JI
= Linx Gateways, Ethernet
&5 AB_DF1-1, DH-485
#-@5 AB_ETH-1, Ethernet
[=-&5 AB_ETHIP-1, Ethernet
ﬂ 10.10.10.202, SLC-5/05, 1747-L551 C/7 - DC 2.59

ﬂ 10.10.10.203, SLC-5/05, 1747-L551 C/7 - DC 2,59 = - - -
+d mesnien i | g5 /04 processor RSLln_x must be Setup W|_th a configured driver
Ty that will communicate with the SLC-5/04
2 S E—— processor before going online to the processor
fllll 10, PLC-5/20E, TW520 - -
B with RSLogix 500.
- | 7o: :"';;-Séiiogol;gq?si?oHNO/c

=@ CHA, Data Highway Plus
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PLC Ladder
Logic Program

Download to the Processor:

——ToN
Tamer On Delay

mer

Time Base

st
Accum

0]
Tamer On Delay EN
Ti T44

s

Time Base

Accum

Download is the term used when RSLogix 500 software loads the
PLC program into the processor. RSLinx is required for
communication with the processor when downloading.

Important: A download can only be performed if the PLC processor
is in the program mode or remote program mode. If the processor
key switch is in the REM position, RSLogix 500 can change the mode
of the processor.

Drilling down a little deeper into the download process, RSLogix 500
downloads different information from the .RSS project file besides
the PLC program. The program and data files are the main elements
required in a download, but also the /0 configuration is
downloaded as well as the processor name.

The 1/0 configuration is important to make sure that each chassis
slot has the same module type as was identified in the Read IO
Configuration when the project was created. If the process senses a
mismatch, it will fault out the processor, shutting down the machine.

The processor name is important when going online with RSLogix
500. The processor name assures that the correct address symbols
and descriptions show on the screen, from the correct .RSS in the
default directory. Always give your SLC-500 projects a unique name.



Upload from the Processor:

TERRA
C§J&JTNEY - %i:ﬂj— Upload is the term used when RSLogix 500 software copies the
COLLEGE — PLC program files (which contains the PLC program) and data files
PLC Ladder | .. B | from the processor to the .RSS project file on the computer.
Logic Program .. | =» sl RSLinx is required for communication with the processor when
i uploading.

Important: An upload can be performed if the PLC processor is in
either the program or run modes (which is the same as remote
program or remote run).

An upload can be performed from if RSLogix 500 is offline, or if
the user is online. If the user is online, the user can simply click
the Save icon, and an upload will occur.
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What mode must an SLC-5/05 processor be in to do an Upload?

* A. Run Mode
* B. Program Mode
* C. Either the Run or Program Mode



TERA Answer to Practice Question #3
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What mode must an SLC-5/05 processor be in to do an Upload?

* A. Run Mode
* B. Program Mode
 C. Either the Run or Program Mode

When performing an Upload, the processor can be in either
program or run mode. When performing a Download, the
processor can only be in the program mode.



Review the Processor Modes & Key Switch:

TERRA
STATE —
COMMUNITY When the key-switch on the SLC-500 modular processor is in the
SLC 5/05 CPU ' RUN position, the processor is in the RUN mode. The RUN

RUN "= FORCE indicator will be on. In this mode the outputs will be enabled, thus
the ladder program will control the outputs.

ENET

When the key-switch is in the PROG position, the processor
will go into Program mode. The RUN indicator light will go

off. On an SLC-500 or MicrolLogix processor, this will disable
the outputs, shutting down the machine the PLC is controlling.

When the key-switch is in the REM position, then the user can
PROG Mode . noe the mode of the processor with RSLogix500 when the
REM Position Program panel is online to the PLC processor.

In RSLogix500, if the key-switch is in remote, the processor will be
in the Remote Run mode, or the Remote Program mode. There is
also a Remote Test mode that will be covered later.

RUN Mode

RUN indicator



RSLogix 500 Display Information:
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Indicator Push Button for Timer
171 B3/6 B3/10
0001 ] E ] ] E

Rung Number /

Address Description

5
C \
_
Run Diagnostic Address (Data Table Address)
Check
- DIAGN_CHECK/DN

T4:5DN Program Instruction (XIC)

Address Symbol

This slide defines what the user will see in the ladder display window. This example has part of
a program (rung 0001). The instruction will have an address assigned to it.

*The user can also create an Address Symbol (green background) to the address (a short text designation that can be
used in place of the address. It is in a capitol letters, and is a unique name for that address).

*The user can also create an Address Description for the address (yellow background). This can be an in-depth
description of the address and what it does.

*The symbols and descriptions can be turned on and off, through the Properties menu for the ladder display window.
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The .RSS File:

C:\RSLogix500 Projects\

Line6.RSS - Project

Processor Name

|/O Configuration

Program Files (ladder logic)

Data Files (I/O image, timer/counter data, etc.
Database

-Address Symbols

-Address Descriptions

-Rung Comments

Project Files Search Path:
|C:\HS LOGI¥500 PROJECTS

Browse I

This is a setting in RSLogix500 to set the Default
directory found under the Options Menu

. » Computer » Local Disk (C:) » RSLogix500 Projects

- Include in library = Share with + MNew folder

tes Mame Date modified Type Size

dop |% Line6.R55 10/14/2016 7:01 AM  RSLogix 500 S5LC Project File 48 KB|

smlmade

In Windows Explorer, the Line6 .RSS file is shown
in the C:\RSLogix500 Projects\ directory

The RSLogix500 projects should be stored in one
common directory on the hard drive of the program
panel. In this example, the projects are stored in
the directory: C:\RSLogix500 Projects\.

The project uses a .RSS file extension. The example
shows a project named Line6.RSS. Inside the
project is stored numerous elements such as ladder
programs, data files, etc.

It is important that the Project Files Search Path
(default directory) is set for where the project file is
located, in order to bring up the
symbols/descriptions from the project Database.

Viewing these symbols/descriptions on the screen is
advantageous when troubleshooting.
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Run Diagnostic
Check
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L ]
©
Match the numbers to the following object types in the RSLogix 500:
* A. Symbol
* B. Description
 C. Address

* D. Rung number



TERA Answer to Practice Question #4
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COLLEG Indicator Push Button for Timer

I:1/1 B3/65 B3/10

Run Diagnostic

Check

- DIAGN_CHECKDN
T4:5DN

Match the numbers to the following object types in the RSLogix 500:
* A. Symbol 3 2 is an XIC instruction and
* B. Description 5 is an XIO instruction

4
 C. Address 6
* D. Rung number 1



RSLogix 500 Online Information:
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B c oo N7 e The processor name is what ties these two together

on the screen.

INTERNAL

Line6.RSS - Project
Processor Name
|/O Configuration
Program Files (ladder Iob%\\
Data Files (I/O image, ting#r/counter data, etc.
Database
-Address Symbols
-Address Descriptions
-Rung Comments

When the user goes online, RSLogix500 looks at the
processor name in the PLC, then searches for the
matching processor name in each .RSS project file. It
then displays the Symbols and Descriptions with the
corresponding address on the screen.
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Controller Properties

General |Cnmpiler| Passwords | Controller Communications

Processor Type:

1747-1L551B-C 5-05 CPU — 1cK Mem.

Processor Mame: IDSTAHTB

Program Files
Data Files:
Memary Used:
Memory Left: 1822 Instruction Words Lefi

05501 Series C© FREN 3

8- Instruction Words Used - 355 Data Table Words

Processor Name

0K

Cancel |

Very Important Information on the Processor Name:

Every project should have a unique processor name. If there are two
PLC processors with the same name, there is a possibility that the
wrong address descriptions could show up on an address in
RSLogix500. This could create a major problem for the user if they
are trying to troubleshoot a machine.

When a new project is created in RSLogix500, it has a default
processor name of “UNTITLED”. Change this name immediately.

Many students use the default name (Untitled), thus the software will
get confused when the user tries to go online, and list all the projects
with that processor name.

In many industrial plants, the Engineer will make the file name
(project) the same name as the processor name, in order to eliminate

any confusion.

The processor name is limited to 8 characters.
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Basic Relay Type Instruction
Each instruction in the PLC is assigned a three-letter mnemonic.
These are important to remember when working with
RSLogix500.
XIC — Examine if Closed —is like a normally open contact

XIO — Examine if Open —is like a normally closed contact

OTE — Output Energize — is a basic coil output instruction

OTL — Output Latch —is a retentive type of output instruction
OTU — Output Unlatch — is the reset for the retentive coil (OTL)
Memorize the relay instruction Mnemonics with the actual

symbol for the instruction that will be used in RSLogix500.
Other mnemonics are self explanatory. These are not.
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Practice Question #5

B3:6
a E
J C

0

I=]

2. XIC
- —

2
B34

W 3.0TU
14

1. OTE

Q:0
G) 3 4. XIC
34

0:0
—a>e —>OTt
22

Match the letters on the Allen
Bradley instructions to the
corresponding mneumonic.
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erra ANSwWwer to Practice Question #5

Match the letters on the Allen
Bradley instructions to the
corresponding mneumonic.
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This Concludes this Instructional Document

This document contains information originally developed by Northwest State Community
College, through a DOL TAACCCT grant (Round 4). The link to the materials and the Creative
Commons licensing can be found by clicking on the following link.
https://www.skillscommons.org/handle/taaccct/17746

The original content was modified to meet the needs of Terra State Community College.
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