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DesignerPro NE ANJ YYAY3 {2F06I NB | St LI CAylLffea @&
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1.1 EZRack PLCDesigner Pro

EZRack PLesigner Pr@ an intuitive and simple to use Relay Ladder Logic Erlitby for
LINE 3NJ YYA Y3 9 Racli@EYRadkPERS@Rer Plolincludes functionality to
create newEZRack Plgtograms, edit existingZRack Plgograms, simulat&ZRack PLC
programs, go online and monitor tieZRack PL.&nd debug aniEZRack Plgfograms.

1.1.1 System Requirements
The EZRack PLQesigner Proworks on Windows PCs running Windows 7 or Windows 10 an
requires at least 60 MB of free space on hard drive for installation.

Use an EPGMCBL cable, 8¥iFi module or MicrdJSB to transfer/write youprogram from the
PC to EZRaél._C.

After initial setup the ERackPLC can be connected to over Ethernet.

1.1.2 Installation
TheEZRack PLIesigner Prds distributed as a single setup file. The setup file forResigner
ProisEZRack PLOesigner Pro x.x.4FULL) Setup.exe

ﬁ EZRack PLC Designer Pro 2.0.0 (FULL) Setup

Installation of theEZRack PL®signer Prds quick and simple. Just run the setup file &witbw
the on screen instructions. The default directory where the softwané & (i CiPrograni Files d
(x86) EZAutomatioNEZRack PLES & A 3 y.Y ol mayNaBahooseto installEZRack PLC
Designer Prin another directory as specified in installatisettings. If you are familiar with the
installation process, you may skip thetailed instructions.

To Install
Below are the detailed instructions for instatlithe software. Just follow thiastructions step
by step to instalEZRack PLEEsigner Pron your hard drive.

1. Double click on the Setup file. It will verify the installer files.

[IHY  Please wait while Setup is loading. ..

verifying installer: 43%

Once verifying is complete, it will show you the next window.



2. 1 £ A0
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3. Please read the Licensgyreement text
al

and if you accepQf A O] 2V

4. The setup program will display the dialog

box below to allow you to choose the

installation folder. As a default, the folder

isC\ Program Filegx86) EZAutomatim
\EZRack PLDesigner Pré. You can
change this if you would like to.

Click thelnstall button to start
installation.

0 dzi G 2

“H EZRack PLC Designer Pro 2.0.0 Setup = =

Welcome to the EZRack PLC
Designer Pro 2.0.0 Setup Wizard
This wizard will guide you through the installation of EZRack
PLC Designer Pro 2.0.0.

Itis recommended that you dlose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

 EZRack PLC Designer Pro 2.0.0 Setup = =
License Agreement fincarie]
Please review the license terms before installing EZRack PLC Designer Pro 2.0.0. El

Press Page Down to see the rest of the agreement.

Autotech Technologies, L.P. =
Electronic End User License Agreement

NOTICE TO USER: THIS IS A CONTRACT. BY INDICATING YOUR
ACCEPTANCE BELOW, YOU ACCEPT ALL THE TERMS AND
CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT AGREE WITH
THE TERMS AND CONDITIONS OF THIS AGREEMENT, DECLINE

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install EZRack PLC Designer Pro 2.0.0.

<Back |[ 1agee || [ cancel
“F{ EZRack PLC Designer Pro 2.0.0 Setup = =
Choose Install Location fiscrets)
Choose the folder in which to install EZRack PLC Designer Pro 2.0.0. H

Setup will install EZRack PLC Designer Pro 2.0.0 in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

yram Files (x86)\EZAutomation \EZRack PLC Designer Pro 2.0.0\ Browse...

Space required: 50.8MB
Space available: 481.3GB

[ < Back [ Install J [ Cancel




5. During installation you will see a dialog
box which will list in detail the files being
copied to your hard drive for installation.

“F EZRack PLC Designer Pro 2.0.0 Setup =
Installing e
Please wait while EZRack PLC Designer Pro 2.0.0 is being installed. H

Extract: EZRackPLC-Hardware-Manual.pdf
————

Extract: Panel.dll -
Output folder: C:\Program Files (x86)\EZAutomation\EZRack PLC Designer Pro 2.0.0
Extract: CommunicationDIl.dll

Extract: Cryptiib.dil

Extract: DBUtils.dll

Extract: EZCompression.dil

Extract: EZFONTS.FON

Extract: EZLSimLib.dll

Extract: EZRack PLC Change Log. txt

Extract: EZRackPLC-Hardware-Manual.pdf

< [Lm

6. After copying necessary files and making registry entries, the installation is complete,
and you will see the dialog box below. Click Bixeishbutton to finish the installation.
The setup program willlace a shortcut icon on your desktop.

“Fi EZRack PLC Designer Pro 2.0.0 Setup

computer.

=

Completing the EZRack PLC
Designer Pro 2.0.0 Setup Wizard

EZRack PLC Designer Pro 2.0.0 has been installed on your

Click Finish to dlose this wizard.

To Uninstall

(RACKPLC
kL

EZRack PLC
Designer
Pro

If you need to uninstall this program, you can use thenstallcommand fromStart>All
Programs>EZRack PE€Uninstall.

The uninstaller will prompt you to make sure that you wantitonstallEZRack PLGEsigner Pro
and allits components from your computer. If you select YES, all the comp®oéBZRack PLC
Designer Pravill be uninstalled from your computer.



1.2 EZSTART(Creating/Opening PLC project)
You can start th&ZRackRLesigner Pro in one of the followingnways:

1. Click theeZRack PLesigner Prdcon.
2. Select the program usirg@fart>All ProgramsBZAutomationEZRack PLQesigner Pro

The dialog box allows you to select Programmmiragle, Project folder locatiorand Project
Name. In addition, you can configutee EZRack PO base (defining I/0O module locations
and addressedyom this dialog box.

Step 1: Select ACTION

Open / New Project

Select this mode to create a new

program or edit an existing
program in OFFLINBode.

ReadFromPLC

This mode allows you to first
read an existing project from a
PIC, save it on PC, and then edi
your program OFEINE. You may
want to use this mode if you do
not have youiprogram on your
computer. For reding back the
program,the EZRack Pldan be
in RUN or PROGRAM mode

Step 1: Select Action

EZ RackPLC~

[ Open / New Project ] [

Read From PLC ]

Designer Pro

Step 2: Project Name

www.ezautomation.net
1-877-774-EASY(3279)

PC to PLC Connection

© Serial

) Ethemet
AVG WiFi (Adhoc )

*) Simulator

Step 3: Select PLC 1/O Base

3 Modules Configure 1/0

Click to Start Designing [ Clear Setup ]

ErmlEe

Step 1: Select Action

EZ RackPLC~

‘ Open / New Project ’

Designer Pro

Read From PLC

Step 2: Project Name
www.ezautomation.net

1-877-774-EASY(3279)

PC to PLC Connection

© Serial
() Ethemnet

() AVG WiFi [ Adhoc )

©) Simulator

Step 3: Select PLC 1/O Base

3 Modules

Click to Start Designing [ Clear Setup ]

o ]




Step 2: Select Project Name

Enter the name of the project. The Projeq

Locdion field indicates the foldename
where the Project will be saved. If need
be, use theBrowsebutton to select a
different Project location.

Step 3: Selecting and Configuring I/O

(You can do this later when you start
programming)

Select the I/O base for youLE. Currently,
EZRack Pld@fers I/Obases foi3, 5, and 7
modules. After selectinghe 1/0 base size,
click on theConfigure 1/Obutton to define
the placement and the addresses of the
I/0 modules (See dialog box on left).

Select 1/0 Modules and Location

Select PLC I/0 Base

3 Modules A

Auto Configure 10 Modules

_| Position _Module Type _Input Address _Output Address
M1
M2
M3

Move Up Move Down Add / Edit

[ ok

] [ cancel | |

Project Information

Step 1: Select Action

EZ RackPLC”
Designer Pro |

Step 2: Project Name

Open / New Project I [

www.ezautomation.net
1-877-T74-EASY(3279)

Project Name :  Example.elc

Project Lacation :| C:\sersh

sky\Desklop\Projects\EZ Rack (Logix)\Projectsh

PC to PLC Connection

© Seial

(© Ethemet

Step 3: Select PLC I/O Base

[3Modues ~ | Configue 10 |
©) AVG WiFi [ Adhoe )
© Simulator
[ cicktostatDesigning | [ cearsewn | [ Hep | [ ea |
Base

Step 1: Select Action

EZ RackPLC~
Designer Pro ’

Step 2: Project Name

Open / New Project l [ Read From PLC ]

www.ezautomation.net
1-877-7T74-EASY(3279)

Project Name :  Example.elc -
Project Location : C:\Users' vsky\Desktop\Projects\EZ Rack (Logix) jects\

PC to PLC Connection
©seial [COM2_~)
© Ethemet

©) AVG Wi (Adhoc )

*) Simulator

Step 3: Select PLC 1/0 Base
I [3Modules

~ | [Configue 110 |

o] |

[ cickto Stat Desiging | [ Cea seup | Bit |

The Module slot positions ardentified as M1,
M2, M3 etc, onthe 1/O base. The dialog bskhows
only the avdable modulepositions for the
selected IO ba®. For example, a-iodulebase
will show only MIM3 positions, while a-8lot
basewill display rows MAM7.

ToManually @nfigurea module on gosition,
double click the rovecorresponding to the position
number (say M1) or click th&dd/Edit button.

OR

You can als@uto Configurethe IO Modules by
Ot AO1AYy3 GKS a!dziz /2y7F



Manual Configuration

After clicking the Add/Edit button you will get the Ed

IO Module Data Dialogue Scre&elect the module

(8LIS TNRBY GKS | St arfbrdfrs

and OR for analogddresses from respectivdrop
downs. Youselect the start address of theodule,
andthe software computes and fillgp the end
address of the module automatically.

Edit 10 Module Data

Module At Position | M1

lect Module

| [ 16 DC Inputs [EZLGX-0-16DCI]

Address Range
Start Address End Address

Input | {17 = ne

Output

Click to define setup parameters

Apply Changes

Close

e W] Auto Configure

Select PLC 1/0 Base :

3 Modules -

Auto Configure 10 Modules

Postion Module Type  Input Address  Output Address
M1
M2
M3

The EZRack PLC Designer Pro will read back the PLCs configuration and the table on the next

After clicking
button you will see dialog on the next page.

page will display the results. It will also display the rack size detected in the configuration.

Current Configuration -- This the currently selected configuration in the EZRack software.

Detected Configuration -- This the detected configuration of the EZRack PLC.

Salzct 10 Hodulesand Loczion For Auto Configure please make sure that the PC
and PLC are connected (either serially, over
micro-usb, or over Ethernet).

t Vo diuA lets ®

Select Configuration -- Please select whether to use the current configuration in the software or

the detected configuration. You can also select All in the section right under the title.

Final Configuration -- This will display the configuration which will be now configured in the

software.



Auto Configure PLC Hardware L&J
Select Configuration
Slot/ Current Detected select ALL C t Final
Size Configuration Configuration e e Configuration
@) Select ALL Detected
i Use Current
| Rack | 3Modules 3 Modules 3 Modules
Use Detected
8 Analog In, 4 Analog Out Yoltage 8 Analog In, 4 Analog Out 3 Analog In, 4 Analog Out Yoltage
- EZRPL-10-BANI4ANOV e et EZRPL-10-BANI4ANOV
Input Address: IR1-IR& EZRPL-I0-8ANI4ANOY Input Address: IR1-IR&
Output Address: OR1 - OR4 ® Use Detected Output Address: OR1 - OR4
16 DC Inputs 16 DC Inputs Jee CLrT 16 DC Inputs
= EZRPL-I0-16DCI T Use Current EZRPL-0-16DCI
Input Address: 11 -116 Use Detected Input Address: 11 -116
16 DC Qutputs Sourdng 16 Discrete Outputs Use Current 16 DC Qutputs Sourdng
M3 EZRPL-10-16DCOP EZRPL-10-16DCOP
Output Address: 01-016 EZRPL-I0-160COP @) Use Detected Output Address: 01-016
Use Current
M4
Use Detected
Use Current
M5
Use Detected
Use Current
M6
Use Detected
Use Current
M7
Use Detected

Please note: there are certain module families which include multiple modules of different types

l' i ke ASinkingd or ASourcingo for Digital Out pt
cannot be differentiated. Therefore please make sure the correct module is selected under the
detected configuration.

Step 4: Configur@C to PLCommunication

(You can do this later too, when you start programming)

This allows you to select the communicatiport on your PC that would hesed to transfer
deweloped ladder logic to th&ZRack PLEou can make thielection lateiin the COM
Configuration options of main design screen.

Serial Communication

For serial communication you can use a serial cabkP(@CBkee FBEIEBET R )

Appendix }. If your computer does not have a serial port then we @ Sersl [Comz _ ~|

recommend using an USB to Serial Converter. Serial Communicat Ethemet

also the option used when using a Midd$B cable to program you :\.‘IGI\“T'F'[M’°°]
Imnulator

PLC. TheZRack PUGzsigner Pro will auto detect the Com Port that
are currently being used. Please select the correct Com Port whict
corresponds to the communication cablEheEZRack PL(ilize fixed
serialcom parametergset at 38.4 Baud, 8, N, 1).



Ethernet Communication ["Specity P/port 5]

PC to PLC Cannection Ethernet communication can be | _ e
Serial used once th EZRack PLE N

@ Ethernet address is configured. To use " o
VG WiF [ Adhoc | Ethernet Communication please|| [ & | [ cawa | [ Hep |
Simulatar specify the IP address of the PL
Specify IP/Port,. you wish to communicate with. Please note that if your computer has

[10.1.200.164/43339] trouble communicating please check that your PC subnet and gateway

match the RCs.
L. PC ta PLC Cannection
AVG WiFi S
You can also purchase an®i-i module to use to communicate with Ethermet
the EZRack PL® do so select the AVG WiFi option. The AVG WiFi & aviwiFi[ Adhac |
option will automatically detect any B&iFi module and then it can be Simulator

used exactly like the Ethernet drSerial communication options. Check A4 Wi
[192.168.4.1/10001]

PC to PLC Connection

Serial

Simulator

At any time you can simulate your logic by loading it to the simulator.
This allows you to see how your created logic functions without needing
any external equipmentNote: This does not download the projezia

PLC.

Ethernet
AVE WIFI [ Adhoc )

@ Simulator

Communication Options Table

Communication Functionality
Tvoe PC to PLC Connection Optio| Transfer | Read from | Monitor PLC| Debug PLC Upgrade
w to PLC PLC (Online) (Online) Firmware
Serial Cable (EZ .
PGMCBL) Serial (Select Com Port) n n n n n
Micro-USB .
*
Cable Serial (Select Com Port) n n n n n
Ethernet (Input IP .
Ethernet Address) n n n n n
EZWiFi AVG WiFi n n n n n*
USB Drive ]EiJls)B Drive (Create USB n X X X n*
n * Note: Upgrading using these methods requires the EZRack Editor v2.1 or higher and the firmware on the EZRack
PLC to be vA.0.297 or higher. If try to upgrade from vA.0.256 or lower these methods will not work.




1.2.1 Programming Ladder Logic

Once you make your selections in the first dialog box and ©k¢lkou willcome to the main
programming screen as shown below:

7. File_Edit_View Subroutine Rung _Instructions PLC Setup Monitor _Window _Help _=]x
8 M k| ve@eEjze|b e T =@y 0Bk s
<s0nline =wsimulate EH&F S A .y
Sz | (& Man Logic |  — | T
7 Example 2.elc —- Relay/Boolean
) Main Logic .
- mensto ne[alslcl e el rl % ToolbargSection2.2,2.3, & 2.4/ |
% Subroutine Logic Rung 1 o
- @ Hardware Setup 1 /| e Contact
/0 Table Layout
Ml 1O Graphical Layout Z -
- $* Communication Setup = |F| FosiineErmEs
&3 COM Configurstion 3
- Ethemet Setup N Negative Contact
I} Database 0 . .
 Tag Database Main Ladder Logic B | ) oo
45 Tag Cross Reference s i
11, Message Database .
1 Programming Area {y e g
PID Setup 6
-k, PID Monitor | Compar |
Bl CPU Control 7 iiath
B Start PLC Bit Logic
.8 stop PLC 3 / Move
Y Transfer to EZLogix Timer/C /D
- & Create USB Loader File . ":Er mf’ “‘m
2 Mot Operator Ba Section 2.7)
=4 Go Online Siwg
-l Simulate % Communication
] Switch to Monitor Mode Data L
ST ~ e
art Debug . . .
# fun Debug Project View Quick Access Ba Broxess s Pl
@ single step Analog
W% Enable Outputs (Sectlon 2 6) Function Blocks
IoT
IT ] o
For Help, press FL Zoom Level: 100% OFF-LINE Mode

To program a rung, perform the following steps:

1. Selectinstruction. You can select instructions using a menu, or tool bar, ooplesator
bar on the right. Theperatorbar provides all instructions symbols organized by types.
Once you select an instruction, the cursor changes shape. Click on the location in the
rung aea where you want to place the instruction.

2. Connect all placed instructions by using ttieetool.
3. Double click on any instruction to program its parameters.

4. At any time you may Syntax check the logic by seletfiegy>Syntax CheckCurrent
Logic

5. Orce you are satisfied with the Ladder Logic, you can transfer the developed project t
the EZRack Py selecting=ile > Transfer to PL@enu.

CKIFIGQa Fft @2dz ySSR (i ZEZRué Pilthe fdlaM@@chdptyts £ || RR
describe theEZRack PLesigner PrdJser Interface, Ladder Logic Programming, and
Instructions in detail.



1.2.2 Creating a Complete Rung

This short example is provided to show you just how easy it is to create a completed rung usi
EZRack PLEsigner ProTo complete aung, perform the following steps:

! ! 1. Place an instruction onto the Main Logic window. In this
Al B[ €] Pl EJSEFYLX §3 ¢ NNoddy amEnTentad K S
Rung1 [’ . instruction.

B - iy 211108 GKS 23GKSNI AyadNHZOG A
rung onto theMain Logiovindow. In thisexamJ S 6 S
used anotheNormally Open Contacand aNormally
[ Open Coiinstruction.

3. Use the Line Tool to draw a horizontal line connecting

the firstNormally Open Contadhstruction to the

=
[y
(]

Rung 1 j o — Normally Open Coiinstruction.
777 737 4. Use the Line Tool to draw a vedi line connecting the
2 first Normally Open Contadnstruction to the second
- Normally Open Contack y & i NHzOG A2y | YR
3 H completing a rung.
MNormally Open Contact Instruction ==
- trcton Dotale ) J 5. Now you just need to add
D &) addresses by double clicking on
Tag Name Enter Tag Detals fr he Tag the instructions.
START START 1
Memoy Type Addiess 6. In the instructiondialogue input
Add’fﬁpg;ﬂ‘ﬁl 1; o a Tag Name and click OK or press
L Data Type | DISCRETE enter. The instruction will prompt
NoofChas |2 |- you for a Tag Address. For this
lDtaliete example use Tag Name: Start 1,
Start 2, and Motor. For Tag address
use S1, S2, and S3.
[ ok | [ cancel | Help
e | Al B C] O] F] e s A 3
Rung 1 ETART 1 MOTOR 7¢C KA a ) Aa g KI L,J ? 2 dZNJ YVdZ)/ 3 akK
1 —|51 i finishedL 0 Qa 2dzad GKIFG Sk aeH

STRRT

c2



Chapter2: EZRack PLC

Designer Pro User Interface
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2.1 Main Programming Screen

r B
= EZRack PLC Designer Pro - [Example.elc - Main Logic - Std PLC] [E=EEER>
%} File Edit View Subroutine Rung Instructions PLC Setup Monitor Window Help ‘_ " & ” x|
dEL[ABD(9c|[@e2v(aterT|[Z e[ HO0O0B LS
<>0nline =Simulate E&T S | BHEOE |
Blx| | & Main Logic |
“f Example 2.elc = Main Logic - 5td PLC Relay/Boolean
14} Main Logic
£ Interrupt Logic L & | B | - | B | 5 | 7 | 3 ‘ H | ! | a | g '| |' NO Contact
'# Subroutine Logic Rung 1 &
=0 Hardware Setup ! |/} ‘ne contaet
/0 Table Layout
...l VO Graphical Layout 2 L o
-1 Communication Setup 1 |F| Qe
&3 COM Configuration 3
..o8y Ethernet Setup '|N|' Megative Contact
= | § Database 4
...k Tag Database .( }. NO Coil |
-2@ Tag Cross Reference 5
! Message Database L Compare
PID Tuning T Math
6
B4 PID Setup Bit Logic
PID Maonitor
2§l CPU Control 7 Move |
..... B Start PLC Timer/Counter/Drum |||
----- H Stop PLC 8 Program Control
----- Y Transfer to EZLogix String W
----- # Create USE Loader File c icati fl
ommunication
= Monitor
q Go Online Data Logging i
----- G Simulate Datatype Conversion |||
----- ] Switch to Monitor Modg Process Alarms / Faults ||/
-
-4 Debug R Analog
----- *6 Start Debug -
_____ % Run Debug Function Blocks
..... Q Single Step - - ToT
q M 3 4 1 ] 3
For Help, press F1 Zoom Level: 100% OFF-I

Title Bar
“H EZRack PLC Designer Pro - [Example.elc - Main Logic - Std PLC]

The title bar displays the software name and logo as well as the name of the project currently
open.

Main Menu Bar

| 7J File Edit View Subroutine Runmg Instructions PLC  Setup  Monitor Window Help
This contains all of the drop menus availabl&#Rack PLesigner ProSome of thenenus are

context sensitive, sthey are hidden or displayed based on cont&Se&eSection 2.5or more
information.




Project View/ Quick Access Bar

o= This displaydifferent elements being used in your current

¥H Bxample 2.elc

-4} Main Logic

e Interrupt Logic

# Subroutine Logic

=& Hardware Setup

.. [F] YO Table Layout

:. |l VO Graphical Layout

[—jr:! Communication Setup

COM Configuration

‘...g% Ethemet Setup

-1 | Database

b ) Tag Database

i@ Tag Cross Reference
L1, Message Database

g% PID Tuning

- PID Setup

.., PID Monitor

=-§ll CPU Control

..... u Start PLC

..... Y Stop PLC

----- H Transfer to EZLogix

----- ‘f.‘. Create USE Loader File

=53 Monitor

..... q, Go Online

..... fa Simulate

----- B} Switch to Monitor Mode

- #% Debug

----- %‘é Start Debug

..... ¥ Run Debug

..... @ Single Step
..... [‘b Enable Outputs

project. The Project View catso be used asreavigational tool. If
you click onto an element in Project View, it will be displayed in
the Logic Display Windowt.also has quick access to most used
functionslike Transfer to PLC. Please Saetion 2.6or more
information.

Status Bar
[

Zoom Level: 100% OFF-I

This line at the bottom of the screen displays the status of the
current project. And current PLC Status if Online with PLC.

Instruction lcons/ Operator Bar

o= This area comins all of the RLL Instruction
icons you will use in your projed®lease see
Sectior.7 for more information.

Relay/Boolean

MO Contact

MC Contact

Pasitive Contact

MNegative Contact

{ } no coil |

Toolbars

BEUABDoc|([@=?v|s t erT =ze(@p 608 ks
2>0nline = Simulate &?5‘ X %O 'b|

This is another way for you to access the RLL instructions and many other functiiRaok

PLMesigner PraPlease se&ection 2.2, 2.3 and 2fdr more information. Most Toolbars are
hidden away as default but can be accessedit> Toolbars




2.2 Standard Toolbar

TheEZRack PLesigner Proffers multiple toolbas for convenient access to mafynctions
and instructions. These tdwrs can b displayed or hiddensing menuEdit > ToolbarsThis
secion describes various tool baavailable irEZRack PLUG&signer Pra-or more information
about these options see the MENBgction 2.5

3 M kA D O oD s? e[y @<

& o T ||| BB

¢+ Open Project + Zoomn

H Save Ladder -‘- Zoom Out

LH Save Project ‘& Syntax Check

\J\, Cut k Select Tool

;.;i Copy T Line Tool (A or double click in Laddepgic)
__ Paste ‘ﬂ Go To Rung

\lf‘} Undo g Go To Label

— Redo lkl’ Tag Database

‘ﬂ:a Toggle Project View ! Toggle Operator Bar for Instruction Display
*-H Print L Monitor Mode / Edit Mode

‘? About

K? Help

‘ 4 Zoom Default



2.3 Instructions Toolbars

2.3.1 Relay/Boolean Operations

The Instructions Toolbar consists of icons for all the
instructions available for Relay type instructions.
These commands are also found in, and accessible
from, the Main Menu > Instructions

All the icons for instructions shown in this section will
be described in detail i€hapter X, RLL Instructions.

1F #F APE AWE <> <> {sf ARF iF HF {iF 417

1t
Tk

{Pt
it
<>
&
{5}
Ry
it
it
{ir
0¥

Normally Open Contact

Normally Closed Contact

Positive Contact

Negative Contact

Normally Open Coil

Normally Closed Coil

Set Call

Reset Coll

Normally Open Contactimmediate Input
Normally Closed Contagtimmediate Input
Normally Open Coillmmediate Output

Normally Closed Ceilmmediate Output

2.3.2 Compare Operations

The Compare Operations Toolbar consists of icons for
all the instructions available for Compare Operations.
These commands are also found in, and accessible
from, theMain Menu > Instructions

All the icons for instructions shown in this section will
be described in detail i€hapter X RLL Instructions.

= Z > < > <= N §HB

Equal To

Not Equal To

Greater Than

Less Than

Greater Than or Equal To
Less Than or Equal To
Limit

Compare Values



2.3.3 Math Operations 2.3.4 Bitwise Operations
The Math Operations Toolbar consists of icons for all The BitwiseOperations Toolbar consists isbnsfor
the instructions available for Math Operations. These all the indructions available for Bitwis®perations.
commands are also found in, and accessible from, the These commands are also found and accessible
Main Menu > Instructions from, theMain Menu > Instructions
All the icons for instructions shown in this section will All the icons for insuctions shown in this sectiowill
be descriled in detail inChapter3 ¢ RLLnstructions be descriled in detail inChapter3 ¢ RLL Instructics
5 . IH o -

+ = X + X omesoer B 42 AD R OXOR NOT 2 My wfj T

+ Add AND Ang

= Subtract OR o

X Mutiply #OR xoR

== Divide NOT ot

- 101
™\ Modulo &= shift Left
ABS 101
AbsoluteValue =P Shift Right
Z x=v Conversion '5 Rotate Left
A - B come v
@Eg Format Conversion Rotate Right

- -
s Advanced Math



2.3.5 Move Operations

The Move Operations Toolbar consists of icons for all
the instructions available for Move Operations. These
commands are also found in, and accessible from, the
Main Menu > Instructions

All the icons for instructions shown in this section will
be descriled in detail inChapter3 ¢ RLL Instructions.

= % %

m Move Data

-% Move Block
{% Block Fill

12
é Move Table of Constants

<§T§ Bit Move

2.3.6 Timer/Counter /Drum

The TimerCourter/Drum Operations Toolbar consists
of icons for all theénstructions available fofimed
Operations. Tese commands are also found &nd
accessible from, th&lain Menu > Instructions

All the icons for insuctions shown in this sectiowill
be descriled in detail inChapter3 ¢ RLL Instructions

© = IS

a Timer

lg-Tj: Counter

| . Drum

2.3.7 Program Control Operations
TheProgram ControDperationsToolbar consists of
icons for all tle instructions available fdProgram
ControlOperations These commands are also found
in, and accessible from, thdain Menu >

Instructions

All the icons for instructions shown in this section will

be described in detail iEhapter3 ¢ RLL Instructions.
RET

/M For next CALL £

£/ Jump
-F°__"- For Loop

NEXT  Next

CHLL Call Subroutine

b

Return (from a subroutine)

2.3.8 String Operations

TheString Operations Toolbar consistisicons for all
the instructions available for StrinQperations. Tase
commands are also found iand accessible from, the
Main Menu > Instructions

All the icons for insuctions shown in this sectiowill
be descriled in detail inChapter3 ¢ RLL Instictions

B T= T g ar
i String Move

T=

String Compare

String Length
TﬁT Pack String

TEII Unpack String



2.3.9 Communications Operations

TheCommunication®perations Toolbar consists of
icons for all the instructions available for
Communication®©perations. These commands are
also found in, and accessible from, tkain Menu >
Instructions

All the icons for instructions shown in this section will
be described in detail i€hapter3 ¢ RLL Instructions

& s oae g DI ER

s' Open Port

abed
Send to Serial Port

abet Receiverrom Serial Port

&  Close Port

m Send to Marquee

MoD
BU3 Modbus Master

2.3.10 Data Log Operations

TheData Loggin@perations Toolbar consists of icons
for all the instructions available f@ata Log
Operations. These commands are also found in, and
accessible from, th#ain Menu > Instructions

All the icons for instructions shown in this section will
be described in detail i€hapter3 ¢ RLL Instructions

= Log to File

2.3.11 Datatype Conversion
Operations

TheDatatype Conversio®perations Toolbar consists
of icons for all the instructions available foatatype
ConversiorOperations. These commands are also

found in, and accessible from, tivain Menu >
Instructions

All the icons for instructiomshown in this section will
be described in detail i@hapter3 ¢ RLL Instructions

o

H X=Y Conversion

IH
Eg Format Conversion

2.3.12 Process Alarms / Faults
Operations

TheProcess Alarms / Faul@®perations Toolbar
consists of icons for all the instructions available for
Process Alarms / FaulBperations. These commands
are also found in, and accessible from, ¥Main

Menu > Instructions

All the icons for instructions shown in this section will
be described in detail i€hapter3 ¢ RLL Instructions

@ A
L]
._- Alarm

:‘i‘; User Defined Faults



2.3.13 Analog Operations

TheAnalogOperations Toolbar consists of icons for
all the instructions availabler AnalogOperations.
These commands are also found in, and accessible
from, the Main Menu > Instructions

All the icons for instructions shown in this section will
be described in detail i€hapter3 ¢ RLL Instructions

L, ¥ &
k‘ Ramp Generator

’K- ScalgLinear)

E Scale (Notkinear)

2.3.14 Function Blocks Operations

TheFunctionOperations Toolbar consists of icons for
all the instructions available fatunctionOperations.
These commands are also found in, and accessible
from, the Main Menu > Instructions

All the icons for instructions shown in this section will
be described in detail i€hapter3 ¢ RLL Instructions

WA T oam I LA P oo A
L]
..' Alarm

A Change of Values

-
@0 Compare Values

MIN
MAX  Find Min & Max Value

L

Flasher

LM Limit

Ramp Generator

-

K

Scale (Linear)

Scale (No+fLinear)

String Pack

String Unpack

B B B [X

User Defined Faults

2.3.15 lloT Operations

ThelloTOperations Toolbar consists of icons for all
the instructions available fdtoTOperations. These
commands are also found in, and accessible from, the
Main Menu > Instructiors.

All the icons for instructions shown in this section will
be described in detail i€hapter3 ¢ RLL Instructions

leT |51 QT Publish



2.4 PLC TOOLBAR
The PLC Toolbar consists of icamrsall the PLC hardware relatéahctions

2.4.1 Project Operations

TheProjectToolbar consists of iconerfall PC to PLC command$iese commands are also
found in eitherMain Menu > Fileor Main Menu > PL(Please see desctipn under Menus for
details ofthese functions.

EoeoOom k=
Write to PLC
& PLC Information
@ Reboot PLC
$‘ PLC Time and Date
COM Configuration
~.. OEM Packager

7

2.4.2 Online / Simulate Operations

TheOnline / Simulatéloolbar consists of iconsrfgoingonline with the PLC. You can also
simulate your project with a virtual PLThese commands are also faiin Main Menu >
Monitor . This functionality wiltlescribed in detail i€hapter 4 Simulating / Monitoring /

Debugging PLC Logic

<>0nline =wSimulate E&F S
£=0nline Online
= Simulate  Simulate
B4 < s COM Configuration

2.4.3 Debug Operations
TheDebugToolbar consists of iconerfgoing debugging your projedihese commands are also
found inMain Menu > Monitor.

R
% Start Debug

‘z,[i,.; Run Debug

a, Single Step

[IEJ Enable Outputs



2.5 MENUS
The Main Menu bar coists of the following menus:

-

b File  Edit

View Subroutine

Rung Instructions

PLC Setup Monitor Window Help

Each of the above menus has a fdivn menu vith further availableoptions which will be
described in this section.

2.5.1 File Menu
When you click onto the File Manyou can access the followifunctions:

=

W D &

Open Project...

Close Project

Save Project
Copy project As...
Save Project As Protected...

Copy Rungs...

Transfer to PLC...
Create OEM Package...
Create USE Loader File...

Ctrl+T

Print... Ctrl+P

Print Setup...

Exit

SaveProject
Click orFile > Save Projetb save the current project. Ladder, Project
Attributes and databases will all be saved.

/ 2 LJe

t N22SOi

ax

Open Project

To open an existing project or toveate a new project
while in aprogramming window, click oRile > Open
Project The Step 1, Projetnformation dialog box
will appear. Gtk on one of the SELECT ACTION
buttons. Choose from the available project files o
enter a rew Project NameClick on OK to open the
project, or Exit to quit without opening.

Close Project
Click orFile > Close Projetb quit the current
project.

Save Ladder
Click orFile > Save Laddép save the current ladder
logic only.

Click orFile > Copy Project Asto create a copy of your project under anothsame.Note:
Current save filavill remain open.

{(+ 8

t N22SO0 ! a

I oA X 4 oA X

t N2USOUSRX

Click orFile > Save Project As Protectexsave the current projedas a password protected
file. The Progction Password dialog box walbpear, as shown on the following page



[Protecton Paead] we3w/| Once saved, if you attempbtopen this prgect again or read
o i el ot ooy i this project from arEZRack PL¢ou will then be prompted to
PLC and Far Editing the Protected project, enter your paSSWOfd, ashown below:

azzigned paszword should be provided.

Protection Password L&J

Enter the pazzword

) The selected project is pazsword protected.
Confirm password I order to open, view or edit the project,

please provide the password below.

Enter the pazsword |

Cancel

The password protection feature witevent unauthorized users froriewing/editing the
project, but will still albbw a user to read from or writeo anEZRack PLC

In the event that a user should not have
acess to edit a project, but have the
ability to write to anEZRack Pl.€lick (@ [oisscistprotisprotected, Doy want o anefer tis arcject
Cancel in the window above. Thigll

provide the option to transfer th@roject
to the EZRack PL&s shown

Ezlogix Editor [——

r y
Write Program To PLC o Zm

Project Information

Project Title  C:AU sershdilavskyhDeskiophProjects\EZ Logixh T est]_prab

. Click Yes, and you will be prompted to
TowMemoy | Bes  FimwarsRevson | transfer your project, as shown here.
FreeMemoy | Bytes

To Transfer your project first make sure the

PC to PLC Connection selection is set to the

configuration you are using. For serial cables

Press START to wite program to PLC

CAUTION Pt PLE Comeeton or Micro-USB cables use the correct COM
Pressing Start will OVERWRITE pragram already in the PLC. If @ Senal |COM2 =
wou do not want to loze program in the PLC, press Cancel, and Ethernet po rt For Ethernet make sure the co rrect I P
first Read program from PLC and save it on pour PC. EVE WIFi [ Adhoc ] *
Require password to read project back or access online M.odem add ressis entered )
Simulatar
I Access Password I

[ Max 16 Alphanumeric |

Stait [ Cancel ] ‘ Help




Select Rungs e

Select Saurce Praiest
Selest Project

Rungs in selected source project Ladder & Subroutines in current project:

Cancel

Transfer to PLC...

Write Program To PLC eS|
Project Intarmation
Project Tile  F:\Sample. sl
PLE Information
Tatal Memary Biytes Firrare Revision
Free Memary Butes
Press START to write program ta PLC
CAUTION PC to PLC Connection
Pressing Start will IWERWRITE program aleadw in the PLC. If @) Serial |COM2 =
wou do rot want to lose program in the PLE, press Cancel, and \—I
frst Read program from PLE and save it on your PC. (liemE!
ANG WIFi [ Adhac ]
Require password to read project back or access online Silen
Access Password
[ Max 16 Alphanumeric |

Communication Options Table

| Polld&ingwamyodd & X

Copy Rudl a X
Whenyouclicko€Af S B
will appear.

Using the Copy Rungs options you capy rungs from
another projectinto your existing projectPlease select the
rungs you would like to copy from the source project. Then
select the place you would like to copy them to. If copying
between Main Logic just select main logic. Otherwise selec
the subroutine you wish to copy to.

Transfer toPLC allows you to transfthe current
(open) project tahe PLC connected to your
computer.

If you would like to password protect this project
on the PLC, select and input your password here.
Note: There is no admin password therefore if you
forget the password you cannot read back this
project.

Pleasanake sure to configure your PC to PLC
communication per what the connection is. See the
communication options table below for more
information.

Communication Functionality
Tvoe PC to PLC Connection Optio| Transfer | Read from | Monitor PLC| Debug PLC Upgrade
w to PLC PLC (Online) (Online) Firmware
Serial Cable (EZ .
PGMCBL) Serial (Select Com Port) n n n n n
Micro-USB .
*
Cable Serial (Select Com Port) n n n n n
Ethernet (Input IP %
Ethernet Address) n n n n n
EZWiFi AVG WiFi n n n n n*
USB Drive ]EiJls)B Drive (Create USB n X X X n*
n * Note: Upgrading using these methods requires the EZRack Editor v2.1 or higher and the firmware on the EZRack
PLC to be vA.0.297 or higher. If try to upgrade from vA.0.256 or lower these methods will not work.




r
Create OEM Package

(S

"Create OEM Package" allws OE Mz to distribute new or upgraded projects very easily. Thiz would create a zip file
containing project, update utility and optionally firmware upgrade.

V| Include firmware Upgrade

Firmware File Mame | EZLogix Firmware. hex_plc v| | Browse |

Make sure to include the right firmware file, otherwize the project may not work properly

| Digplay following OEM information during Uparade

Company Mame  AYG Machine/todel  EZLogix PLC

Message  Fample OEM Package
CAUTION
‘wieb Siter v EZAutomation. net Support Phone Mumber
Support Email:  techsupportiziezautomation. net 77-774-3279
Save DEM Package File as: | Sample_OFEM Package zip v| | Browse |
Help ‘ | Cancel | [ 0K ]

/| NBIGS ! { [ 21 RSNJ CAf SX

/I NBFGS h9a t!I Ol
Create OEM Package allows you
to create an executable file

which can be used without
EZRack PLUEsigner Pro to
transfer both the PLC project

and PLC firmware (if need be) to
the EZRack PLC

This screen allows you to
configure display settings for

this OEM exec file. Also here you
attach the firmware if needed.
After clicking OK the packager
will create the file which can

then be sent to your user.

The create USB Loader File option can be used to load a PLC program to the EZRack PLC o

USB drive.d do so please follow the directions below.

Load PLC project over USB Drive (Creating USB Loadé& Edading file to EZRack PLC):
1. To create USB Loader File clickkde > Create USB Loader Filde following dialog will

appear.

-

Create USE Project File

-

Select File :
C:AUzershdilavskyhD esktophProjectzs\EZ Rack [Logi]havag. plc

"avg.plc" file will be created in selected folder.

[ Create USE Project File

Help

l

Cancel

=
[ Concel ]

n

Use the Browse option to navigate to navigate to the USB drive.

3. Click the Create USB Project Flle to createatlgeplcfile(file must be named avg.plc to

function).
4. The USB is now ready to be used.



How to use USB to Load project onto EZRack PLC

5. Please turn off the EZRack PLC.

6. Insert the USB into EZRack PLC.

7. Apply power to the EZRack PLC. Upon power up the PLC project will be transferred tc
the PLC.
Note: Only 1 file can exist on the USB &tne to be loaded to the PLC.

Create USB Firmware File

There may be occasional upgrades to your EZRack PLC internal software, also referred to as
Exec or Firmware. This can be done over USB drive. Firmware can also be updatatier
communication, please sddgpgrade Firmwarsection. To do so please follow the direction
below.

To Upgrade Firmware (Creating USB Firmware File and Upgrading EZRack PLC):

1. Back up the user program currently stored in the PLC and save to disk. Firmware
upgrade will clear the project on the PLC.

2. Go toFile > Create USB Firmware FAl#ger clicking you get the following dialog.

Create USB Firmware File ot S

Select Firmware File :
BENEZAutomationh\EER ack PLC Designer Pro 2.1.0%Firmwarehezr_al_297 hex_plc Browse

Seelct Folder to Create USE Fimware File :
C:hUzershdilavskt\DesktophProjectz\EZ Rack [Logix]s Browsze

"ezi_fw.mme" USE Firmware File will be created in selected folder.

Help [ Create USE Firmware File ] Cancel

3. Usethe first Browse to navigate (click the on Browse button) to the new firmware file
(-hex_plc file).

4. Use the second Browse to navigate to the USB dNwege: This file should go into the
main folder of the USB drive, please do not hide it withirfglalers.

5. Once both Firmware file and Create location have been selected please click the Crec
USB Firmware File.

6. The USB should now have a file ezr_fw.mme file which is your firmwarsdiie. The
USB should not have a USB Loader file (avg.pldfiiefloes please delete this file.



How to use USB to Upgrade EZRack PLC

7. Insert the USB with the file ezr_fw.mme on it into the EZRackNRrit€.. This will clear
the PLC project.

8. Wait, the EZRack PLC will start alternatively flashing the regelludv LED while it is
upgrading the firmware.

9. Once the firmware upgrade is finished the PLC will automatically restart.

10. You will now have to download the project. Or you can use a different USB to load the
project back on the PLC.

Print
When you click on the Print menu iteryou will . T ]
H . . nnt Projec

be asked if you wartb save the project. Click FT———— i}

OI’] YES OI‘ N(ﬁnce you C“Ck YeS OI’ NO |t Wl" Piint Taq Database -9- Do you want to save the preject before starting printing?
. Sort by TagMame

take yau to another screen as follows: A -

USIng thiSCreen, you CanhO(Be If you Want to P::;f::j: IFlg'vlngrﬁ:lL-tInlerruptLog\c:Hung-W-

print the TagDatabase or the Rungs in the Selected Aungs

|adder |Og|c program Piint Label / Comment

Print Setup

Choose or change your print settings here. o Se—

Exit

Click on Exit to quit the program.



2.5.2 Edit Menu
When you click onto the Edit Menyou can access the followifignctions:

T

Select All Chrl+ A

Toolbars

Default Tag Datatype...

Go to Rung... Ctrl+R
Go to Label... Ctrl+L
Show Abbreviated Tag Mames

Show Address on Instruction

Address Suggestion Preference...

Paste
This allows you to Paste alscted tem from the clipboard onto thelisplayed screen.

Select All
Click on Select All to select all items on the displayed screen.

Delete
Click on Delete to remove a selectiéein without placing it on thelipboard.

Edit

Undo / Redo

The Undo command is used to reverse previous
action. This functiomust be performed next in order
for the action to be undone. Thendo command goes
back sixteenlevdl 2 F dzyR2® wSR2 4
previously undone action.

Cut
This allows you to Cut (remove) a selected item(s) to
the clipboard.

Copy
This allows you to Copy (without rewiag) a selected
item(s) to theclipboard.

Select an object and then click on tBdit command to make changesltoy 2 6 2SO0 Qa

AyadNdHzOGA2yQa

OKI N OGSNRaidGAOao®



Toolbars Edit Multiple Toolbars...
Click on Toolbars to see the avalemenuwhere you can Relay/Boolean Operations
click onthe desired toolbars to be displayed tme toolbar i ot et
section of the mairscreen. Math Operations

Select Toolbars &J‘ Bit Logic Operations

Move Operations

H H Wl Standard Relay/Boclean Timer/Counter/Drum Operations
When Edlt MUItIpIe | PLC Commurication Compare i : P i
¢ 22 f Olg' SNM, it 7] Project Visw NED Pregram Controller Operations
further takeS you to the V| Dperator Bar Bit Logic String Operations
. . Move Communication Operations
following screen which Timer / Courter / Dium DataL ogging Operations
aIIOWS yOU to h|é/SE|eCt :iog{am Fontro Datatype Conversion Operations
. fing
multlple tOOIbarS from Cammunication Process Alarms/Faults Operations
one dialog box. You can Beti el Analog Operations
also restore the default DataTyps Cornversion Function Blocks
toolbar Conflguratlon Process Alarms / Faults IoT
Analog
here . Function Blocks W PLC
1T

T, Project View
v Standard Toolbar
vB  Operators Bar

[ Ok ] |HesettoDefauIts| | Cancel

Default Tag Data Type

Default Tag Data Type allows yselect the default Tag (memolycation of PLC) type. Every
time a new &g is added after this, it wilave the default type as chosen bystliommand
through the followingscreen:

Default Tag Datatype [

Select the Default Tag Datatype

DISCRETE -

[k | [ came | [ Hek |

Gotowdzy 3 X
Use this optiorfor a convenient way to quicklyavigate to the desired rung. The mewill open
the following dialogox:

Enter Rung No L&J
Ok
Cancel




D2z (G2 [FoSf X
Use this optiorto go the specified label as shownthe following screen:

[Go to Label [

Select Label :
| x)

Show Address on Instruction
The EZRack PLC can show the address of the Tag or not show based on this
selection. If this is selected the tag address is displayed otherwise it is

hidden.
TAG 51
For Example: [ -
51
Tag Name and Address Tag NameéDnly

AddressSuggestiorPreferences

The EZRadRLC will suggest addresses based on the select starting point here. Initially it will s
from Address 1 and suggest the next available address. The user can at any point tell the soft
to start suggesting from a different starting point. For examiplgtarting address is set to 200
then if 200 is available that will be the next suggested address, if it is not then it will go to 201 «
so and so forth.

Address Suggestion Preference ﬁ

Address Suggestion Preference For 5 Memory Type

@) Mext available starting at address 1

Mext available starting at address | ©

Address Suggestion Preference For R Memory Type
@) Mext available starting at address 1

Mext available starting at address | 1

Ok l | Cancel




2.5.3 View Menu
When you click onto the View Menu, you can accesdalewingfunctions:

& Syntax Check - Current Logic.. Syntax Check/ dzZNNBy G [ 234 OX
Syntax Check - All Logic... Use this option to display any errgusesent in the

logic currently beig displayed on the screen. Once

——_—— =1L ) ,
ain Logic _ selected, it displays the following message if NO errors
Interrupt Logic... are found. ErLogi Editor =
Subroutine Logic *
! \ Mo errors found

If there are errors in the current logic,ehit displays a similar screen bslow with all the
errors present along with their position (e.g. rung .gtc

Syntax Check! f £ [ 2 3A OX
When using Syntax Cheglll LogicEZRack PLEsigner Pro checks the entieglder logic
program and displays therrors if found as shown above f8yntax Check Current Logic.

alkAy [23A0X

Click on this option to display theah Logic in the Main Window &ZRack PLXesigner Pro
when Interrupt or Subroutie logic is present in the MaWindow. Main Logic, as theame
suggests, is the main logic of yoaontrol program.

You can place sond the functions as Subroutinieogic, which is then called fromain logic.
You may want to us8ubroutine to write some logic once and use at many places inrgaur
logic (ly calling it), or just to organize your main logic in modules.

The interrupt logic is a special logiection, which is executed whem external interrupt
occurs. The purposef mterrupt logic is to provide fast response to some tiragvitical events.
You will need to use thimterrupt input module to trigger execution of Interrupt logic.



Ly dSNNXzLJG [ 23A0X
Click on this option to display Inteipt Logic in the Main Window &ZRack PLlXesigner Pro.

Subroutine Logic
Click on this to display the Subroutihegic in the Main Window of thEZRack PLEsigner Pro

“H Sample.el : : . :
k1 ~ampie.eic Note: To display and switch between Main Logic, Interrupt

Logic, and Subroutine Logic, you can also use the Project
Window b display the apprajmate logic in the Main Window.

18] Main Logic
b ~# Interrupt Logic

_#i Subroutine Logic
. ?i Subroutine 1



2.5.4 Subroutine Menu

Subroutines have two main uses. Ogeu can write some commonlsed functions once, and
use those mulple times within the main logiby calling the subroutine. Seconaduwcan use
subroutines towrite modular logic. You can have multiplebsoutines within a project. Yocan
call a subroutine from another subrtine. Such nested calt&nnotexceed 8evels deepTotal
maximum number of subroutines is 84/hen you clik onto the Subroutine Menu,ou can
access the following functions:

Add...

Add
Use ths function to add a Subroutine.

Rename
This function can be usdéd rename a Subroutine.

Delete
This function can be used to delete existing subroutine.

Eﬁ Sample.elc

1] Main Logie Note: Subroutines can also be addedibit clicking on
g Interrupt Logic Subroutine in the Project Window.

: Add Subroutine...

- Qs Hardware Setup




2.5.5 Rung Menu
When you click onto the Rung Mgnyou can access the followifignctions:

Insert New R
- Insert New Rung

Insert Rows * § Click on this to add a new rung to the main ladder logic program.
Delete Row
Cut ¢ Insert Rows
Copy This function is used to add single Insert 1 Blank Row
or multiple rows within a rung. In
Delete order to use this function, first TR BN E
select tre RUNG in which you wish Insert 3 Blank Rows
Edit Label / Comment to addsingle or multiple rows. Then Insert 4 Blank Rows
click on thesub menu as follows to Insert 5 Blank Rows
Delete Label / Comment ﬁg:str\;ﬁ;?sr;g&a’\tﬁfumber of Insert Multiple Rows...

Show Label / Comment

Ifyouclickork y & S NI a dz, ihe\falliwihg serded &ilKappeand will require the
number the rows to be added within a RUNG.

Enter Number of Rows [&J

| 0K
Cancel
f zlogix Designer Pro [&r
Delete Row o
Use this function to delete excessiveu®from a RUNG. _
You must select RUNG from where a rois to be By Rewisnotempny; camnot be deeted
deleted. If Logic exists on the rdweing deleéd, it will
prompt you with thefollowing message:

Cut

Use this function focut and pastdunctions for RUNGS presentladder logic. Before you apply
this funcion you must select the desirdRUNG which is to be Cut. Once RUN@S$@rusing

this function, theycan be pasted into the desired locatiaising the Insert Copied Rungs
function.

Copy
This function is used to Copy thelected Rungs present in laddegic. Once copied they can be

pasted using the Insert Copied Rurigsiction.



Insert Copied Rungs

This function is used to paste RGH that have been Cut or Copigging the Cut and Copy
functions in the Rung menu.

Delete
Use this function to delete the selected rungs from ladder logic.

Insert Label / Comment
Use this function to insert Label/Caonent for a RUNG whose label amdcomment were
deleted using the Delete Label / Comment function.

Edit Label / Comment

Use this function to add Labels a@Bdmments for individual rungkabelsare useful when using
the Jumpmstruction, which allows you tekip RUNGS and go to the one specified in Jump
instruction.

Clear Label
Can be used to clear label of an individual RUNG.

Clear Comment
Can be used to clear the comments of an individRIANG.

Delete Label / Comment

This function can be used to léée a Label and Comment for ardividual RUNG. When
deleted, a rug can be rdabeled / commentedy using the Insert Label / Comment function
Rung Menu > Insettabel/Comment.

Show Label Comment
Use this function to Hide or Display thabels and Comments for all tR&JNGS present in the
ladder logic program.



Relay / Boolean »  2.5.6 Instructions Menu
Compare Operations * | All the Instructions used for Relay Ladder Logic are
Math Operations > | explained in detaiin Chapter 3 RLL Instructizs. When
i;t L°9C']° Op:’“"’"s " clicked on appopriate Instruction, theEZRack PLIsigner
MoweOpusions operstions » | PT0AIlOWS you to place that instruicin in ladder logic by
Program Control Operations , = clickingin the Main Programming window.
String Operations 4
Communication 8 Relay/Boolean Instructions Menu
Data Logging ’ {} Mormally Open Contact
Datatype Conversion 4
Process Alarms / Faults 3 'I"‘-l' NDFI‘T‘IE”}I' Closed Contact
a2l ¢ {P} Positive Contact
;u:cmn Blocks : {H} Megative Contact
o
- U £ > Normally Open Coil
neg
k. Selection LN NDFI"I"IE”}I' Closed Caoil
{5F Set Coil
Compare Instructions Menu {R¥ Reset Coil
= EqualTo {it Normally Open Immediate Input
2 MNotEqual To #f  Normally Closed Immediate Input
> Greater Than {i+ Mormally Open Immediate Qutput
« Less Than {#F Mormally Closed Immediate Output
2= Greater Than Or Equal To
<= Less Than Or Equal To i
- | Math Instructions Menu
UM Limnit + Add
&% Compare Values cub
= Subtract
Bit Logiclnstructions Menu X Multiply
M0 AND = Divide
W OR N Modulo
YR XOR ABS Absclute
N NOT =2 K=Y Conwversion
& Shift Left éé? Mumber Format Conversion
B Shift Right s Advance Math
¥ FRotate Left
{m Rotate Right



Move Instructions Menu Timer/CountefDrum Instructions Menu
b Move Data ﬁ Timer
m Mowve Block [@@5 Counter
43, BlockFill
@8 Drum
'ﬁﬂ Mowve Table Of Constants
Fxd .
Tud Move Bit Program Control Instructions Menu
StringOperationsMenu /™ Jump Label
= Move For. For Loop
T= Compare HExT  Mext Statement
; Length CALL Subroutine
String Pack RET
Return
" <

war  otring Unpack
Communication Instructions Menu
Data Loggingnstructions Menu Open Port
i Send to Serial Port
EA Log Data To File oo Te

bt Receive from Serial Port

Datatype Conversion Instructions Menu Close Port
3 send To Marquee

W0 Modbus Master

Function Block Instructions Menu

=2 K=Y Conwversion

IH .
@gg Mumber Format Conversion |

. 'G. Alarm
Process Alarms/Faults Instructions Menu Vol G
& Alarm 8o Compare Values
M\ User Defined Faults max  Find Min 8 Max Value
. mn  Flasher
Analog Instructions Menu — B
., Ramp Generator ¥, Ramp Generator
.E— Scale (Linear) 'E_ Scale (Linear)
Scale (Non-Li
E Scale (Mon-Linear) K. Scale (Non-Linear)
ﬁ String Pack
T String Unpack
. TR rnng Ynpac
IloT Instructions Menu PR

OeT (MQTT) Publish

Line
The Line Tool allowsu to connect instructions anabjects in the ladder logic.

Selection
Click on this function to switch blato the Selectiorfool from the Line Tool



Infgrmatiunm 2.5.7 PLC Menu
The PL@enu allows you to accessid control theEZRack
[®] Reboot PLCIn orderto utilize most of the functions present in this
menu, EZAutomatia2 BZRack PLliust be connected to the
Sl programming PQf the corresponding PLC is not contesl
Time/Date... to the programming PQhe following error messagewill
appear:
BN StartPLC... PP
m StIIIFI PLC... Ezlogix Editor (=)
¥y Incorrect Communication Packet (Time Out Error].
COM Cl:lﬂﬁgl.lratil:lﬂ... ~ 4 E:::t;zi{eicnmmunlcat\nnpnrtand ports assignment on PLC.

Ezlogix Editor

i 0  Error C03_8: Unable to get Information from PLC.
"' Please checkup the connection between PLC and computer.

Read Event Log...
Read Register Block...

Note: For all functions in the PLC Menu, upon communication tinketiRack PL=signer Pro
will inform you that the function could not be completed due to a communication issue.

Information oy —
Click on thigunction to acquire P
information for the PLC cometed to Status = Rurring Memry {n bytes)
the programming PC Revisions Exac Flash 4194304
Boot Software al System Memory 40960
Exec Software d.20 User Program E76
When connected, itlisplays Free Memary 875068
information regardin@tatus Firmware WAC Address:  00-12-ED-02-18:57 User Memory 876544
Revisions, MAC Address, IP addeess E‘h;m;'“*” e
Memory usedasshown in the following b Vo 255 255 2550
screen: Gateway: 10.1.200.263
ok |[ Cancd |[ Hep
Reboot

Use this function to perform a WarfReboot of the corresponding Pls@ile connected to the
programmng PC as shown in the followisgreen:



Clear Program

This function is used to clear the exigfiprogram present in the memonf the PLC. When
used.,it will prompt for confirmation as follows:

.
Ezlogix Editor o 2

.' ™~ 1 This would clear the program from the PLC, However, project will not
'€ be cleared from the Editor. Do you want to continue?

Warning: If you select Yes, the 8réd LI2 Y RA Yy 3 t [ / Q@daredIN2 INI Y g A €

Time/Date

This function can be used to Monitand Change the current Time abdte settings on a PLC.
¢ KS t [Kcénde gbtifiorither 24hour or 12-hour along with the option to syncbnize
GKS t[/ Qa dotkdQNe progkainiingiP& & shown below:

Time and Date =)

PLE Time and Date

Day = Monday Date = 06/12/2017 Time = 041757 PH

Refresh

Setup Time and Date
Setup Clack Mode and Time Setup Day and Date

Clock Mods

© 12Hou  ©) 28 Hou Doy |oncay hs

Time 04:18:04 PM | Date  6/12/2017 %

Synchrorize Setup Time vith PC

Send To PLC

Help 0K

Start PLC
Use this function to Start the corresponding PLC into RUN mode.

Stop PLC
Use this function to Stop the correspding PLC when present in RBKdgram mode.



/ ha

Select COM Port/ Ethemet

|

/| 2y FTAIdzZNT G A2y X
This function is only available wherogramming in Offhe

Select COM Port/ Ethernet

=)

mode. Useéhis function to select the COM

PC to PLC Connection

@ Serial

Etheme COM2

A v/ N

PC to PLC Connection

Serial

Modem
Simulator

@ Ethernet
BVG WiFi [ Adhoc )
Modern
Simulator

ok ]

Cancel |

Specify |P/Fort
[10.1.200.164,/43339] *

[ O ] | Cancel |

| Help

port/[EKSNY S Qa
based on how you are connecting i.e. via
the COM port or Ethernet porRlease see
the Communications Options Table for
more information.The following screen
appears when this function is selected:

Lt

I RRN.

9 Serial Communication refers to communication through serial cabl® @ICBL see
Appendix 1and through MicreUSB cable.

=a =

used exactly like the Ethernet and Serial communicaticioop.

Communication Options Table

For Ethernet communicatigipleaseenter the IPaddress of your corresponding PLC.
The AVG WiFi option will automatically detect anyW¥iEi module and then it can be

Communication Functionality
Tvoe PC to PLC Connection Optio| Transfer | Read from [ Monitor PLC| Debug PLC Upgrade
w to PLC PLC (Online) (Online) Firmware
Serial Cable (EZ .
PGMCBL) Serial (Select Com Port) n n n n n
Micro-USB .
*
Cable Serial (Select Com Port) n n n n n
Ethernet (Input IP .
Ethernet Address) n n n n n
EZWiFi AVG WiFi n n n n n*
. B Drivi r B
USB Drive ;ﬁ; e (Create US n X X X n*
n * Note: Upgrading using these methods requires the EZRack Editor v2.1 or higher and the firmware on the EZRack
PLC to be vA.0.297 or higher. If try to upgrade from vA.0.256 or lower these methods will not work.

Switch Monitor Mode / Switch to Edit Mode
Click on this function to switch b&een Monitor and Edit mode whezonnected to the
corresponding PL®@lease see more information on Online Edit Mode and Monitor Mode in

Chapter 4

Note: Monitor mode will not allow any editing of the ladder logic program present in the PLC.

PID Monitor...

Click on this to open the dialogk for the PIDMonitor function Please see more information in

Chapter & PID
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Tag Database...
Tag Cross Reference...

Tag Cross Reference By Ladder Logic...

Read AV(G Panel / PLC Tags...
Export Tags
Import Tags

Project Options...
/0 Configuration...
PLC Ethernet Setup..
PID Setup...

Upgrade Firmware...
Message Database...

MQTT Setup...
EtherMet/IP Adapter Setup...

2.5.8 Setup Menu
When you click onto the Setup Menyou can access the
followingfunctions:

v C 3
The EZRack PLC Designer Pro will auto fill tag addresses f

5F4F ok &asx

you. Thidunctionality is explored more in section 3.3.2
Auto Generated / Auto Fill Tags.

Tag Database allows you to view and add/edit current and
new Tags (memory addresses) of your corresponding PLC.
Click on this function to display the following screen:

“H Tag Database l & i?—]

Filters Search and Replace in Tag Mame

Discrete Inputs (1] Discretes [S) System Dizcretes (SO X §

Digcrete Dutputs [0) Registers [R] System Registers [SR] S';TW i eplze= bl

Analog Inputs [IR] Floats Tags Find Mext Feplace Replace All

Analog Outputs (OR) Strings Highlight Unused Tags

Total Tags: 79
Tag# TagMame Data Type Address  Initial ... e~
29 _SR_AM/Pr UMSIGMED_IMNT_16  SR18
30 _SR_UPDATE_PLC_TIME UMSIGMED_IMNT_16  SR19
il _SR_MESSAGE_MUMBER UMSIGMED_IMNT_16  SR20
32 _SR_EIP_SCAMMER_IP1 UMSIGMED_INT_16  SR21
33 _SR_EIP_SCAMMER_IP2 UNSIGHNED_INT_16  5R22
34 _SR_EIP_SCAMMER_IP3 UNSIGHNED_INT_16  5R23
35 _SR_EIP_SCAMMER_IP4 UNSIGNED_INT_16  5R24
36 M1INPUT_REG_1 UNSIGHNED_INT_16  IR1 E
7 M1INPUT_REG_2 UNSIGMED_INT_16  IR2
38 M1INPUT_REG_3 UNSIGMED_INT_16  IR3
33 M1INPUT_REG_4 UNSIGMED_INT_16  IR4
40 M1INPUT_REG_S UNSIGMED_INT_16 RS
4 M1INPUT_REG_E UNSIGMED_INT_16  IRE
42 M1INPUT_REG_7 UNSIGMED_INT_16  IR7
43 M1INPUT_REG_8 UNSIGMED_INT_16 RS
44 M1.OUTPUT_REG_1 UNSIGMED_INT_16  OR1
45 M1.OUTPUT_REG_2 UNSIGMED_INT_16  OR2 i
Add . Add _ Edit Duplicate Delete Delete
Tag Bit-l n_-l_Fleglster Selected | | Selected Selected Unuszed Help Ok Cancel
ag Tag Tag Tags Tags

As shown the Tag Database will display all the Tags that have already been entered for your
The tag database will be prepopulated with the PLC system tags and any output / input modu
tags for any module that has been configured in your I/O setupnfeése information please

see the 1/0 Configuration section.



Add Tag [ ADD NEW TAG DETAILS =)
Clicking onto theAdd Tag buttorwill
display this screen:

Enter Tag Details for the Tag
ExAMPLE

As shown in the Add New Tag Detail Memory Tupe Address

screen, you can add the Tag Name Addiess (5 LA
and change the Tag Address. Based Expected 10 Tupe : AW ar ROl Preference
on the tag datatypette Memory type DataType | DISCRETE

will change, also the Tag address wil
be preselected for you but you can
change it. For more information Initial '/ alue
please see the section 3.3.2 Auto
Generated / Auto Fill Tags. You can
also specify the Initial Value of the —_— —_—
Tag that is being added, wte the [ Cancel | [ hep |
Initial Value is the value that the PLC
assumes for this particular Tag when using it the first time.

Mo. of Chars |2

Tag NameEvery memory address (Tag) can also be assigned a Tag Name which is used whi
LINEINF YYAY3 GKS t [/ & 9 oIphysizahautput ApiesettirSan NOS Y
module. The tag name of prepopulated tags can also be changed. For I/O module tags the ta
name has a specific format of M#.Tag_Name where # refers to the module position. The tag
name is then used in all instructionsgelect this tag. Othethanin specified cases "." cannot be
used. Refer chart below for information on prepopulated tags and their format.

Address Suggestion Preference [ Address Suggestion Preference - |
The EZRack PLC will suggest addresses based @

select starting point herdnitially it will start from
Address 1 and suggest the next available addrg
The user can at any point tell the software to stg Next available starting at address | !
suggesting from a different starting point. Fg
example if starting address is set to 200 then if 2

Address Suggestion Preference For S Memory Type

@) Mext available starting at address 1

Address Suggestion Preference For R Memory Type

is available that wilbe the next suggested addresg|| © Mextavalble starting at address 1
if it is not then it will go to 201 and so and so fortH [ e
[ oK ] | Cancel |

Tag DataTypeThe tag datatype will determine the Memory Type and how many address it will
consume in memory. Discrete datatype will use S memory type, everything else will use R
memory type. /O tags are automatically generated based on the select I/O modules i@the |
Configuration.



Address:Address is used to specify the actual Tag (memory address) of the corresponding PL
For example, O1 refers to Output 1, R1 refers to internal register 1, SR1 refers to system regi
1 etc. Please see section 3.3.1 Memory Ntapmore information on address ranges and
specifications.

Initial Value:When initial value is enabled you can enter the value that the tag will start with
upon program load. All tags are retentive so upon power cycle the tag will retain the lasitvalue
was set toNote: Retentive tags are battery backed therefore please make sure your battery h
power.

Example:
As described above, the [ Add New Tag Details [
following screen is an example
of adding a valid Tag whose TagMame Lightl
Address is S1, Data Type is
Discrete, and the Tag Nane i Tag Datatype | DISCRETE -|
nghtl AISO, the Initial Value has Memom Type Address
0SSy aaAraySR | Address | S 1
# of Characters | 2
When you have entered your 7| Iritial Value
Tag information, click on Apply =
Changes to add the new Tag il Value 1
created by Edit Tag Details. Clic
Close to return back to the main [ T ] | = | | I |
Tag Database screen. The # of Sieas S -
Characters can only be specified

when using an ASCII type Data Type for a word register and the maximum number of charac
is 126. The main Tag Database screen also offers features for easy handling of Tags entered
the database. The section below debes all the functions available in this screen.

Selection Menu

Add Add E dit Duplicate Delete Delete
T Bit-ln-Fegister| | Selected | | Selected Selected lnuzed
ag
Tag Tag Tag Taogz Taogs

You can either use the buttons in the bottom row or you can right click on the tag to access th
selection menu.

Add TagUse this to add new tags to the database.



Add BitIn-Register &g: This will add bit within words tag to the tag database. Will only functior
for the first 16 bits of a word, please select the needed word before pressing the tag.

Edit Selected TagVill bring up Edit Tag Details screen and you can change the Tag Nagn
Data Type, Address and Initial Value for the Tag.

Duplicate Selected Tadhis option will bring up the [ pyglicate Tags - |
duplicate tags dialog. Using this the tag can be
duplicated either with the same address or Ertter r;umber of Tagstobe g

create

incrementing the address by a set amount.
| Change Address

Increment Tag Address by 3

[ Duplicate H Cancel || Help

Delete Selected Tag:his will delete the selected tag. *

Tag# TagMame Data Tppe Addiess  Initial .

O TR ="
i When you select a tag in the tag database you
Sort on Adress will have the following options: Edit Selected
o Tag, Duplicate Selected Tag, and Delete Selecte

Tag.

Delele
Unused
Tags

Delete
Selected
Tags

Edit
Seleeted
Tag

Duplicale
Selected
Tag

Add
Tag

Help

Cancel

] Search and Replace
7| Search and Replace in Tag Name TheSearch and Repladenction can be
used to find and replace Tags present in
the Tag Database. This allows you to

' Find Nest Replace | | Replace &l | gi?elz?le;n%kfhgh;;ggzz Tags previously

Find Feplace 'with

Filters
Filters
Digorete Inputs (1] Digoretes (5] Sysztem Discretes [SD]
Dizcrete Outputs [0) Reqgisters [R) Sustem Registers [SR) Smw
Analog Inputz [IR] Floats Tags

Analog Dutputz [OR] Strings Highlight Urused Tags



Filters allow you to only display certain tags in the tag database. Usghibve AllTagsto go
back to default view with all tags visible.

Discrete InputsWill only show (I) discrete inputs.
Discrete OutputsWill only show (O) discrete outputs.
Analog InputsWill only show (IR) analog inputs.
Analog OutputsWill only show (ORjnalog outputs.
DiscretesWill only show (S) internal discretes.
RegistersWill only show (R) internal registers. Includes bit within words for internal registers.
Floats:Will only show floating point tags.

Strings:Will only show string tags.

Sysem DiscretesWill show all System Discretes.
System RegisteraVill show all System Registers.
Highlight Unused Tags

When this check box is checked, it will highlight all the tags in the PLC database which are nc
being utilized by an instruction. Whemecked it will highlight unused Tags as follows:

Tag# TagMame [ata Type Addresz Initial ...
1 LIGHT1 DISCRETE o1 1
2 [ul{] DISCRETE 51
3 CLOSE DISCRETE 510
4 TaG_1 UMSIGMED_INT_16  R2
5 TaG_2 UNSIGHED_INT_16  R3
g TaG_3 UMSIGMED_INT_16 R4
7 TaG_4 UMSIGHED_INT_16 RS
g TAG_5 UMSIGMED_INT_16  RE
| TAG_6 UNSIGHED_INT_16 R7?
10 TaG_7 UMSIGMED_INT_16  R8
1 TAG_8 UNSIGHED_INT_16  R3
12 TaG_3 UMSIGMED_INT_16  R10
13 TaG_10 UMSIGHED_INT_16  R11
14 STATUS UMSIGMED_INT_16  R20
15 SIZE UNSIGHED_INT_32 R40
16 SR7 UMSIGNED_INT_16  SR7
4ddTag Edit Tag Deletn_erSeIected D elete Unused Help H 0K H Farred ‘
ags Tags




As shown in the above screen, all the Tags not being utilized anywhere in the PLC program v
be highlighted.

You can also delete these Tags which might be present in access by clicRielgtenUnuse
Tagswhich will prompt the following message:

[

EzLogix Designer Pro

I'@‘ Do you want to delete all unused tag(s)?

If YES is selected, the corresponding Unused Tags in the database will be deleted.

Table of Tag Formats
This table describes all the different possible tag formats that exist. While it may look

complicated most of these are auto created for you so the user only needs to create the basic

tags.Note: All tags can have their name modified except for systemessived tags.

Tag Name |Possible Dat] Description How Created Example
Structure Types
TAG_NAME Discrete or [This is the basic tag the suer can create andUser Created. LIGHT, VALUE1
Register modify the address of.
TAG_NAME.# Discrete (Bit |Bit access to the register. Works with RegisfUser Created. ALUE1.0
within word) |only.

TAG_NAME.RESH#

Register

Reserved tags for internal calculations.

JAuto Created for certain
function blocks.

\VALUE1.RES1

M#.INPUT_#

Discrete

Module # Inputs. User can changed name

Created during 1/0O Config.

M1.INPUT_1

M#.OUTPUT_#

Discrete

Module # Outputs. User can changed name

Created during 1/0 Config.

M3.OUTPUT_7

M#INPUT_REG_{

Discrete

Module # Input Registers. User can change
name.

Created during 1/0O Config.

M7.INPUT_REG_]

M#.OUTPUT_RE(

Discrete

Module # Output Registers. User can chang
name.

Created during 1/0 Config.

M5.0UTPUT_RE(

M#.TAG_NAME |Discrete or |Specialty module # tags. User can changed|Created during I/0O Config.[M4.CNTR1_COUN
Register name.

| SD_TAG_NAME |Discrete System discrete. lAlways in project. | SD_FIRST_SCA

| SR_TAG_NAME |Register System register. lAlways in project. | SR_MINUTES




I/O Address Format for EZRack PLC

Bit
/ Mi.lNiUT_S \
Module Slot Number Input / Output 1/0 Position
Register

M2.INPUT REG 4

R N

Maodule Slot Number Input / Output I/O Position

M4.0UTPUT_REG_5



"H Tag Cross Reference

Tag Mame CLOSE

Address: 510
DataType . Discrete

10Twpe:  RAW

Object List :

Sl Object Type - Tag Type in Object
1 Log Data to File - Rung :2, Row:3, Co...
2 Momally Clozed Contact - Fung -2, R

Program Location

tain Logic
tdain Logic

¢33 / NPaa wSTSNByOSX
This function is extremely usefidr
identifying the objects anthstructions

utilizing a certain PLC Tegthe ladder logic
program ashown in the following screen:

As shownTag Cross Referenpsovides all

the details whereand how many times a

certain Tag is usenh the ladder logic

program. INi KS SEI YL S aK2s
discreteis being used in twinstructions: The
Log Data to Filmstruction is preent in Rung

2, Row 3, Columndnd theNormally Closed
Contactinstruction is present ifRung 2, Row

3, Column 1

Tip: Use the Cross Reference function before changing the functionality of any Tag. This will
allow you to figure out very quickly where and how many times that register is utilized in the
ladder logic program.

"F Tag Cross Reference By Ladder Logic

E | |

Ladder Logics:

M ain Logic

Others:

Message Database

Intemupt Logic PID Loop
Subroutine Logic - Sub 1
Instruction
S Instruction - Tag Tepeinln.. TagMNa.. Tag. TagA... Program Location
1 Mormaly Open Contact -R...  COIL1 Diser. 51 4 ain Logic
2 Mormaly Open Coil - Aung ... COIL2 Diser. 52 Main Logic
3 Mormally Closed Contact - .. colLz Diizer, 52 tdain Logic
4 Mormally Open Coil - Rung ... COILE Diizer, 55 fdain Logic
5  Mormaly Open Contact - R...  COIL1 Diser. 51 Main Logic
E  Momally Open Coill - Rung ... COIL3[.. Discr 53 tdain Logic
T Mormaly Open Contact - R COILE Diizer 55 tdain Logic
8  Mormally Closed Cail - Run...  COILE Diser. SE 4 ain Logic
9  Mormaly Open Contact -F...  COILE Diser. SE Main Logic
10 Mormally Open Coil - Rung ... COIL 4. Discr 54 tain Logic =
] i +

Tag Cross RefeneeBy Ladder Logk

This function allows you to see all the tags
used in specified locations. You can therefore
cross reference the tags used in the message
database or PID Loop with the ones used in
your main logic, interrupt logic and
subroutines.



ReadAVG Panel/PLC Tags

(Read AVG Panel / PLC Tags =3 This function is particularly useful when
usingEZRack PIudth AVGPanels. Using

Fead tags defined in another A%G Panel / PLC Projects and add to the current project

s this function, the Tag Database of a project
Prcject to Read T ags from can be very easily populated by
Panel Project © PLC Project automatically reading from a prexiding
Seleot Project Tag Database of an AVRanel or another

 Browse EZRack PlLgoject. Click on this faction to
displaythis screen.

Action if a duplicate tag with IDEMTICAL data type and read/wiite access is found

@ Azk me

As shown in the example screenuycan
T decide which preexistingproject is to be
Add a3 anew Tag Mew Tags are added with_1 appended to names used for Copying and ahhg the Tag
information to theexising Tag Database.
Click on the Browshkutton to select the

Update tag with new information

Action if a duplicate tag with DIFFEREMTdata type and read/wiite access is found

: kaw tag directoryand the name of the project to be
AddesanewTag  Now Tags are addsd with, 1 appendedto names utilizedfor copying the Tag information.
As shown in the ReadVG Panel/PLC
[ Heb ] [ Concel ] L nee ||| ¢ | 3stren, you also have the option to

%

select the action in case the Theging
copied to the Tag Databasdready exists.

Export Tags
Click on this function texpand this menu as shown

Comma delimited...

To Excel...

WhenComma delimiteds selected, thisunction exports all the Tags fihe Tag Database into a
CSV file as specified by the usertia followingscreen:

" Save Tagsin CSV Format &J
@v.;\ﬂ A _ < [43 [ Seareh Libraries i |
Organize ~ =5 @

Favorites 5 Libraries I

B Desktop Open a library to see your files and arrange them by folder, date, and other properties.

) music Pictures
&, Loy o Librar

File nam: -
Save os type: | EzLogix Designer Pro Tag CSV Files (".csv) - |

= Hide Folders Cancel




Whent¢ 2 9 Es@&etted, this furtion automatically opens Excadftware on the
programming computeand exports all the Tags in ti@ag Database as shown betow

[=] B Bookd - Excel ?2 B - 8O %
HOME | INSERT ~ PAGELAYOUT ~ FORMULAS ~ DATA  REVEW  VIEW  ADD-INS David llavsky ~
‘-D X Cotibri B = General  +| [E Conditional Farmatting = E"In:er{ A IR M
Eg - - % - 9% > [FromatasTable- FxDelete - [0~ -
PaftE w BIU-HE- DA 8 88 [Z7 Cell Styles~ & Format- & -
Clipboard [ Font 5 Alignment & MNumber & Styles Cells Editing ~
A1 - S | TaGNAME v
A B c D E F G H 1 J K L M -
1 |TAG NAM[TAG DATA ADDRESS/ # OF CHAF INITIAL VERETENTIVIPLC /INT/{ WRITE TAG
2 [UGHTL  DISCRETE O1 (i NO pLCL
3 oN DISCRETE S1 pLCL
4 CLOSE  DISCRETE 510 PLCL
5 TAG 1  UNSIGNELRZ PLCL
& TAG_2  UNSIGNELR3 PLCL
7 TAG_3  UNSIGNELR4 PLCL
% TAG 4  UNSIGNELRS pLCL
9 TAGS  UNSIGNELR6 pLCL
10 TAG_6  UNSIGNELR7 PLCL
11 |TAG_7  UNSIGNELRS8 PLCL
12 |TAG_8  UNSIGNELR9 PLCL
13 [TAG_9  UNSIGNELR10 pLCL
14 | TAG_10 UNSIGNELR1L pLCL
15 |STATUS  UNSIGNELR20 PLCL
16 SIZE UNSIGNELR40 PLCL
17 |sR7 UNSIGNELSR7 PLCL
18

b20SY 2KSy dzaAy3 (K EZRackPLO8sigridSProxdftwarednytdinaticadlyy
21L8ya | ySg a.221mMPEf &aé¢ FAES FyR SELRNIA
hard drive unless you manually save it. You must have Microsoft Excel software installed on \
computer to utilize thisunction.

Import Tags Comma delimited...
Click on this function texpand this menu as shown Excel format...
" Read Tag CSV File @
@Qv‘}u » Libraries b [ 4] [ search Libraries 2|
. . Organize + - 0 @
When Comma de|lm|tedS 45 Favorites *  Libraries
Se|ected1 tm functlon |mp0|’ts ;E::‘::X Opinaumau_.m,es,cm files and auangsthsn'\b,fc:a date, and other properties.
all the Tagpresentin a CSV | .o | S &
file as specified by #huser in T B e
the following screen: o s
> [ Pictures
> B videos

48 Computer
> &, Windows (C)
> w HP_RECOVERY (D:)
» g HP_TOOLS (E)
» — Removable Disk (F:} =2

File name: *csv ~  |EzLogix Designer Pro Tag CSVF +




Once the user has selectadCSV I which is to be
imported, thefollowing screen will appear and
prompt user as follows for mor@formation:

Select first row contains header information if the

csv file has header information like Tag
Address, etc.

Tag Database Import from CSV

/| First rowe contains the header information,

Orly Impart addresses for tags that have
the same Name and Data Type

Name, T4

Select only Imporaddress for tags that have the same Name and Data Type if you want to
overwrite the tag address information of tags already in the project.

"8 Read Tag Excel File =50
@‘\.j“d b Libraries » ) ~ [ 4| search Libraries 2|
w o A P Organize » B il @
Wheng E O S t TS%dMlMé‘d,U 43¢ Favorites Libraries
th|S funCtion imports a” the TagS E Easkt;p Open a library to see your files and arrange them by folder, date, and other properties
i | % Dropbax :
present in an Excel file as 2 Recent Places ¥ G @), "
I . & Downloads ~>> —~
speC|f_|ed by theuser in the — e o
following screen: > B Documerts P e e
& Music
=] Pictures
B videos
File name: *xls;* xdsx + |EzLogix Designer ProTag Excel | =
Cancel
Tag Database Import from Exce &=4l) Once the user has selected Excefile which is to be

tapping relation between EzLogix Designer Pro Tag database and
the: figlds in Excel file

Tag Database Fields Excel Database Fields

Tag Name [ TG MaME

Data Type [TAG DATATYPE

Address/Expression |ADDRESS»"E><F‘ hd |
Mo. of characters | # OF CHARACTERS - |
Iritial'/alue | INITIAL VALUE - |
FRietentive |F|ETENTIVE FLAG '|
PLCAntemal/E xprezsion | PLE ANT/EXP v|
‘wirite Tag WRITE TAG M

/| First row contains the header information.

Only Import addresses for tags that have the same
Mame and Data Type

Reset | | Help | Impart ] | Cancel |

imported, thefollowing screen will appear and
prompt user as follows for mori@formation:

Please make sure to map the correct headers to the
corresponding Tagadabase header.

Select first row contains header information if the csv
file has header information like Tag Name, Tag
Address, etc.

Select only Import address for tags that have the
same Name and Data Type if you want to overwrite
the tag addresnformation of tags already in the
project.



Projecth LJG A 2 y & X Projct Optons ===)
Click on the Miscellaneous button to ||| Gees [zesicaencoes]
sdect options for Multiple Drop, Muliple drop of slements in single selection
Clearing registers on program upload,|| #cesasesonpregan e
and Displaying information for S ———
warnings as shown in the following Aosess Passwors
Scree n { Max 16 Alphanumeric )

CIBE; i::i:lers on Power Up EZ;:EFESE;EF et
Multiple Drop: This option allows you SType cleaing on powery
to add multiple elements after o v soscs
selecting the element e.g. select NO . 2 Foaton s . o
Contact and put 5 of them in your R Typs e ks
ladder logic. el

Clear Register on program uploa@/hen the project is transferred to the PLC, this options

means all the reigters will be cleared and set to initial value of the transferred project (no initia

value equals 0).

Display duplicate warningEZRack PLEsigner Pro allows you to use coils with the same
address in multiple places but unless done correctly this tfpEding can cause problems.

Therefore this option will warn you about these instances and if there is no need please use ¢

such that there are no such instances.

PasswordTo always require a password for project read back from PLC select this option anc

enter the passwordNote: There is ho admin
password therefore if you forget the
password you cannot read back this projec

Clear registersTheEZRack Pl@s

retentive registers therefore upon power up
the registers are set at the last known
values. If you would like to clear registers
upon power up you can use these options t
select the specific range of registers to cles
Note: Retentive tags are battery backed
therefore please make sure your battery ha

Project Options

2

power.

The Application Color tasllows the user tadit the color and cofiguration for the Ladder Logic

Fephcaton Celos
Tag name foreground color -3 Tag address foreground color -z|
Tag name background color [ =] Teosddessbackgoundcdor [ ]
Value foreground color M | R backaround color =
Valug background color [ =] Rungbodsrcobr =]
Data box text color _zl Data box outline color _z‘
Data box background color [ =] Renggudoolor =]
Line Color _zl Discrete color _z‘
Applicable orly dunng ONLINE made for discrete addresses crly)
Discrete on foreground color [ =] Discrste offforeground color el
Discrete onbackground color [l <] Discree off background color =
Setto Defaut
ok | [ cancel ][ Hep

programming window as shown in the scresvove.




Lkh /2yTAIdNI GA2YyaX

Click on this function to select the lf€anfiguration for yourcorresponding BC as shown in the
screen below:

Select /O Modules and Location

Select PLC /0 Base :

3 Modules -

| o corrore O bodies | i The Module slot positions ardentified
I o bt T oot Ao oo A | as M1, M2, M3 etc., othe I/O base. The
(] dialog boxshows only the available
" | modulepositions for the selected @
base. For example,&module base will
show only MiM3 positions, while a-8lot
basewill display rows MIM7.

Move Down Add / Edit

[ ok || cancel |[ Heip

ToManually Configurea module on gosition, double click the roworresponding to the
position number (say M1) or click tWeld/Edit button.

OR

You can @loAuto Configurel KS Lh a2 RdzZ Sa o6& Of AO01Ay3a (K¢
button.

Edit IO Module Data &J‘
Manual Configuration Mokl A Posien 1
After clicking the Add/Edit button you will get the Edi ...
IO Module Data Dialogue Scre&elect the module |50t rsieaen senc |
GeLIS FTNRY GKS | GHaAMbr®OIRS| ™ . . e Qa
and OR for analogiddresses from respectivdrop e e

downs. Youselect the start address of the module,
andthe software computes and fillsp the end
address of the module automatically. Clck o defne =tup prameers

Output




10 Configuration

Auto Configure
Select /0 Modules and Location

For Auto Configure please make sure that the
Select PLC /O Base : i :

PC and PLC are connected (either serially, over
,
e micro-USB, or over Ethernet).
N

Postion Module Type Input Address OQutput Address
M2
M3

After clicking the fAAuto
button you will get the following dialog.

ove Do l Add / Edit I l Delete: I
[ ok ][ Cancel |[ Hen |
r 5
Auto Configure PLC Hardware @
Select Configuration
Slot#/ Current Detected ) Select ALL G ¢ Final
Size Configuration Configuration - == Ll Configuration
@) Select ALL Detected
Rack | 3Modules 3 Modules _ Use Current 3 Modules
(@) Use Detected
8 Analog In, 4 Analog Out Voltage 8 Analog In, 4 Analog Out . 8 Analog In, 4 Analog Out Voltage
- EZRPL-I0-8ANI4ANOY reea I Ansleg Bu ) Use Current EZRPL-I0-BANI4ANOY
Input Address: IR1-IR8 EZRPL-I0-BANI4ANOY @ Input Address: IR1-IR8
Output Address: OR1 - OR4 7 | @ Use Detzct=d Output Address: OR1 - OR4
16 DC Inputs 16 DC Inputs 16 DC Inputs
M2 EZRPLIO-16DC T s Current EZRPL10-16DC
Input Address: I1-116 @) Use Detected Input Address: I1-116
16 DC Outputs Sourdng 16 Discrete Qutputs 7 Use Current 16 DC Outputs Sourcing
Mz EZRPL-IO-16DCOP B EZRPL-IO-16DCOP
Output Address: 01-016 EZRPL-I0-16DCOP +| | @ Use Detected Output Address: 01-016

Use Current
M4

(@) Use Detected

M5

Use Current
(@) Use Detected
Use Current
M6 -
(@) Use Detected
M7

Use Current

(@) Use Detected

_

The EZRack PLC Designer Pro will read back the PLCs configuration and the table above will
display the results. It will also display the rack size detected in the configuration.



Current Configuration -- This the currently selected configuration in the EZRack software.
Detected Configuration -- This the detected configuration of the EZRack PLC.

Select Configuration -- Please select whether to use the current configuration in the software or
the detected configuration. You can also select All in the section right under the title.

Final Configuration -- This will display the configuration which will be now configured in the
software.

Please note: there are certain module families which include multiple modules of different types

l' i ke ASinkingd or nSauwrdc ifinvgpd tfaogre oDiogi tAaCu r Q@ uetnp L
cannot be differentiated. Therefore please make sure the correct module is selected under the
detected configuration.

[[Ethernet setup =%]] Ethernet Setup...
R Select this function for defininire Ethernet
[¥] Configure Ethemet Attributes settings for yourcorresponding PLC. When
P Addess 10 . 1 . 200 . 164 selected, thdollowing screen will be shown.

Subnet Mask 255 . 255 . 255 . O

As shown, you caspecify the IP Address, Subnet

Gateway Addi 10 . 1 . 200 . 253 A
S ——— Mask, and Gaway for the corresponding PLT®
D3 e | ol e set the PLC Ethernet parameters please use eithet
Ieseve? | 8+ %0 serial cable, MicrdJSB cable, or AWSIiFi.
This dialog helps y ethemet eters for PLC. .
PLE ok ik i o aapt cver Mol o You can also configure th&ZRack PLE use a
before PLC can use ethemet communication. Transferring a
project to PLC does NOT set these parameters. DNS server. Please enter the IP address of the
You may also use the PLC Net Config utiity to program DNS servers here. If you do not want to use this

S option please leave them as 0.0.0.0.

Set PLC Ethemet parameters }

ok ][ cameel |[ ke ||| Note: You cannot set Etmet parameters over
Ethernet.

Note: Transferring a project to the PdGes not set these parameters.

PID...
Click on this to open the PID Setupldg box (explained in greatdetail n Chapter 6.



Upgrade Firmware
There may be occasional upgrades to your EZRack PLC internal software, also referred to as
Exec or Firmware. (Check the EZAutomation website periodically for information about softwe

and firmware upgrades.)

-

Upgrade Firmware L&J

Choose Firmware File

The PLC firmware upgrade file is usually named as EZL_w.x hes_ple [x.% being the firmware
version, ie. &.1]. Please select EZL_x » hex_plc [or the file under which you have saved the
firrnware upgrade file)

Zhutomation\EZF ack PLC Designer Pro 2.0.16\Firmware\ezl_al_277 hex_plc

Firnware Location
Firrmware is generally stored under fallowing directory:

C:%Program Files [#BENEZAutomation\EZR ack PLC Designer Pro 20016 Firmmwareh,

CaUTION PC ta PLC Conkection

Loading the firmware will replace the current firmware in PLC Serial
and the uzer program in PLC will be lost when the firmware & Ethemet

iz updated. Press OF to continue.

A4 WiFi [ Adhoc )

Sirnulator

oK

Cancel | | Help |

Specify IP/Part. .

[10.1.200.223/43339]

To Umrade Firmware (Serial, Ethernet and MictdSB):

Upgrading PLC Firmware

s 1. Back up the user program currently

COMTIMUE ta upgrade.

File Revision

PLC Revision

Cantitie

Firrnware file ta $end to PLC

al

a.0.296

PLC Editor will upagrade the curent firmware by the file shovn below, and

the user pragram in PLC will be lost when the firmware is updated. Press Upgrade W|” Cleal’ the prOjeCt on the PLC

stored in the PLC and save to disk. Firmware

2. Click on Upgrade Firmware and
navigate (click the on Browse button) to the

C:%Program Files [x86EZAutamationhEZR ack PLC Designer Pro : new ﬁrmware flle ( heX pIC f||e)

Select a difterent fie... 3. Select the appropriate communication

Press Continue button to load the firmware

Cancel

option (please see table below) under PC to
PLC Connection and click on the OK button
to begin the upgrade.

4. If the PLC is running you will be asked to
stop the PLC. If the PLC is not stopped the
[ _Heb | firmware upgrade will not happen.




5. On the next screen click continue to start the upgrade. The status bar will let you knov
whenthe upgrade is complete.

Note: For Ethernet and MicrdSB the firmware will first download then an upgrade will
happen. You can cancel the upgrade only during download. When upgrade is happening
the PLC the red and yellow LED will alternate flashing.

Note 2: If Ethernet or MicrdJSB firmware upgrade fails then the firmware upgrade over a
serial cable will always work to fix any corrupted firmware.

To Upgrade Firmware (USBlease see th€reate USB Firmware Fdection.

Communication Options Table

Communication Functionality
Twoe PC to PLC Connection Optio| Transfer | Read from [ Monitor PLC| Debug PLC Upgrade
» to PLC PLC (Online) (Online) Firmware
Serial Cable (EZ .
PGMCBL) Serial (Select Com Port) n n n n n
Micro-USB .
*
Cable Serial (Select Com Port) n n n n n
Ethernet (Input IP .
Ethernet Address) n n n n n
EZWiFi AVG WiFi n n n n n¥*
USB Drive HS)B Drive (Create USB n X X X n*
n * Note: Upgrading using these methods requires the EZRack Editor v2.1 or higher and the firmware on the EZRack
PLC to be vA.0.297 or higher. If try to upgrade from vA.0.256 or lower these methods will not work.




rmﬁ' Ladder Message Database nglﬂ_hj Messagd)atabase
ot Nt f o1 The Message Database t6ZRack
—— p—— PLMesigner Pras used for
Defaut 00 populating a messageaghich can

be utilized with the Send to
Marquee instrction. Cliclon this
function to display thevlessage
Database Edit screen.

Note: For more information on
howto use the Send to Marquee
instruction please see Chapter 5.

Set as Default Message attributes Change attributes to Default attributes

Delete Help ‘ | ag | ‘ Cancel |

Click onto the Add/Edit buttorotdisplay the following [ s =
SCf'ee n Message Number 1

. BroadCast +|  Gow [0 Urit# |0 [DoNohing |
In the Add New Message window, add the detafls
the message as shownolY can select the message (EE=m— I U TR " S—
number, marquee addressjessageositioning, and .
message text alongith options for previewing the Gose (2] oo [ ] (oot o] fpsiiioe ]

MESSAGE Preview Now

messages exactly how they uld appear on an
EZMarquee whesent. Click on Add New Message to
add the nessage to the databasand continue the
same operation for lathe messagethat need to be
populated.

Press F7 to embed a data varisble. Press CTRL4ENTER oo to
nest ling of this message.

[ Heb | [AddNewMessooe] [ Eiose
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The MQTT Setup allows you to configure the options for the Industrial Internet of Things (lloT
For more information about IloT and how it works pleaseGkapter 8 To use the setup follow
the directions below:

The needed information for this setup is:

Information Type Description Example

Domain Name This is the broker URL. Used to find your m12.cloudmgqtt.com
broker that you have configured.

Port Number Port number that your broker uses. 16581

Client ID Individual connection ID. Needs to be differg ee097f5efa36-4929
for every client otherwise will encounter 9414fad17b3df3bd
problems. Can be random.

User Name Your configured username f&@ZRack PLC
connection to broker. Should be different for
every dient.

Password Your configured password f&ZRack PLC
connection to broker. Should be different for
every client.

Instruction to setup MQTT:
1. Goto{ S dzLJ B a v Yoa wil{ s€elthdziallowing dialog box appear.

(=& MQTT Setup | B [ .
2. Use the Domain Name Lookup
MATT Broker LOTT Jonics with the Domain Name from the
Broker P 255 . 255 . 255 . 255 | Domain Name Lookup | broker to find the Broker IP
Port Number 0 (Default: 1833) Address.

Keep Alive Interval 0 Seconds

3.Enter the port number from the
Client Id broker

Generate Unigue Id
4.Select your keep alive interval if
wanted. Seesection 8.6or more
Passnord information.

User Mame |

Export || Import (0]4 H Cancel || Help |




5. Enter a unique client ID or generatee using the Generate Unique Id button.
6. Enter the user name and password for your broker.
7. Go to the MQTT topics.

" MQTT Setup IR

MQTT Broker | MQTT Topics

Sl.No. Topic QoS Retain

Add Topic Edit Topic Delete Topic(s)

[ Export ]’ Import ] [ oK ][ Cancel ” Help ]

8. Inthe MQTT Topics use the Add Topic button to create the prefixes for your tags.
The publish instruction will publish the tagname as addyut if you want to have
more topic information create the prefix here. For example:
b2GSY ! FGSNI GKAA (G2LIAO Iy aké Aa | LI

Topic:EZRack PPCC/Machinel
TagName: Speed

Published TopidcZRack PECC/Machinel/Speed

9. Now in your ladder logic add the lloT (MQTT) Publish instruction and configure it.
For configuration options please s&ection 3.3.16.



EtherNet/IP Adapte{ S (0 dzLJX

The EZRack PLC supports Ethernet/IP Adapter communication. This communication is for th
EZRack to act as Adapter to external device Scanner. This section will define how to setup th
EZRack PLC and how to setup an Allexdley PLC to act as Scanner to the EZRack PLC.

EZRack PLC Setup

To setup the EZRack to communicate as an Ethernet/Ipt&dfollow the direction below:

1. Go toSetup > EtherNet/IP Adapter SetupYou will see the following screen appear:

r

"fi EtherNet/IP Adapter

B %

EtherMet/IP Adapter Status Tags

Assembly Size

Instance | {16 bit words)
Input 101 i} _SD_EIP_SCANMER_TIMEQUT:
Qutput 102 0

Input (to Scanner) | Output [ from Scanner)

@ Contiguous Block
Memory Type Address

Start At |R - 1

Non-Contiguous Blodk

Available Tags: Mapped Tags

Number of Elements: 0

Is set when a scanner times out.

_SD_EIP_SCAMNER_COMNMECTED: Is set when a scanner is connected.

_SR_EIP_SCAMNER_IP1 through _SR_EIP_SCAMMER_IP4: Are set to IP address of

connected scanner.

{(Maximum 250}

Mame Address Type * # Word Offset Bit Offset MNa
MLINPUT_ REG_1 IR1 Uls  |[E

M1INPUT REG_2 IR2 uis

MLINPUT_REG_3 IR3 uis

MLINPUT_REG_ 4 R4 Uia

MLINPUT_REG_S IRS uis

MLINPUT REG_ 6 IR& uia

MLINPUT_REG_7 IR7 Uia

ML1INPUT_REG_8 RS uis

M1L.OUTPUT_REG_1 OR1 uia

M1.OUTPUT_REG_2 OR2 Uis i

L Liae R . = -
Help Clear EtherNet/IP Adapter Settings | OK | |

-

2. This screen allows you to setup which tags are to be used for the Adapter. You can either
use a contiguous block of registers (exanpleR250) or you can select the registers you
would like to send. The maximum number is restricted to 250 Input and 250 Output.

3. Important information for the setup of Scanner is the Connection Parameters of the Input .
Output Assembly Instances and the dmp Output Word size. Make sure to setup this
information in your AllerBradley PLC after you have selected all tags that you will send an

receive.



System Discretes:

_SD_EIP_SCAN SD26 Read Only Indicates when the EtherNet/IP Adapter is connected with
NER_CONNECT an EtherNet/IP Scanner.
ED
_SD_EIP_SCAN SD27 Read Only Indicates when the EtherNet/IP Adapter connection times
NER TIMEOUT out (after 3000 mSec)
System Registers:
_SR_EIP_ [ SR21 Read This will have the IP address of the EtherNet/IP Scanner which is
SCANNER Only connected to the EZ Rack PLC.
IP1
_SR_EIP_ | SR22 Read This will have the IP address of the EtherNet/IP Scanner which is
SCANNER Only connected to the EZ Rack PLC.
_1P2
_SR_EIP_ | SR23 Read This will have the IP address of the EtherNet/IP Scanner which is
SCANNER Only connected to the EZ Rack PLC.
IP3
_SR_EIP_ | SR24 Read This will have the IP address of the EtherNet/IP Scanner which is
SCANNER Only connected to the EZ Rack PLC.
_IP4

Allen-Bradley Setup

To setup an Alleradley PLC tcommunicate to the EZRack PLC please use RSLogix 5000.

1. Inthe selected project under your Ethernet option click to Add New Module.

589 10 Cenfiguration
=0 Backplane, CompactLogix Systemn

.0 1769-132E Example

-a" 1769-L32E Ethernet Port LocalEMNB

fﬁ Eth Erﬁ

z Local

2. Inthe Select Module Type find the Generic Ethernet Module. Select this module and the following
dialog will show up:



Show Filters ¥

Add to Favorites

-
Select Module Type
Catalog | Module Discovery | Favorites
Gene Clear Filters
Catalog Mumber Description Wendor Category
ETHERNET-BRIDGE Generic EtherNet/IP CIP Bridge AMlen-Bradley Communication
ETHERNET-MODIULE Generic Ethemet Module Alen-Bradley Communication
New Module =
Tupe: ETHERMET-MODULE Generic Ethernet Madule
Vendor: Allen-Bradley
Parent: LacalEMB
Name Connection Parameters
Azsembly i
Description B Instance: Size:
Input 125 | (32l
hd Dutput 124 = 3z
Carnm Format: | Data - DINT - =
omm Format| Yata z Configuration: o = | [Ahit)
Address / Host Name
@ |F Address:
(71 Host Name:
2 of 359 Mod Open Module Froperties 0K ] [ [ ] [ Help
[F] Close on Create

Create ]

[Clnse ] [ Help ]

Add a name for your module and put in the Comm Format as Data INT. Also put in the IP Address

your EZRack PLC.

Wendor Allen-Bradley
Farent: LocalEME

M ame: EZRack_PLC
Dezcrption:

Comm Farmaty | Data - [MT

Addreszs / Host Hame
i@ |P Address: m .1

200

200




4. Copy the Connection Parameters from the EZRack PLC to the Connection Parameters of the New
Module. Set the Assembly Instance Gguration to 1.

Assembly Size Connection Parameters
Instance | (16 bit words) s enmby
Input 101 10 Instance: Size:
Thput—> 10 10 = (16-bit)
Output 102 10 N
Output 102 10 % (16biy
Configuration: 1 0 = (8-bit)

5. Click OK to create the module. In the Connection settings please use an RPI of 10 ms or more. A f

RPI does work but is not as reliable. You can also choose to use any of the other settings all functi
with the EZRack PLC.

] Module Properties Report: LocalENE (ETHERMNET-MODULE1.1)

General | Connection” | Madule Info

=

Fequested Packet Interval [RP1): 1005 ms  [1.0-3200.0 ms]
[ Inhibit Module

[] b ajor Fault On Controller |f Connection Fails While in Run Mode

[7] Use Unicast Connection aver EtherMet/P

todule Fault

Status: Offline [ ok ] [ Cancel ] l Apply ] [ Help ]

6. After hitting apply you have created a connection between the EZRack PLC and tHgradlky PLC.
As soon as both projects are transferred to their respective PLCs they will communicate together a
exchange the selected tag informatiadote: AllenBradey tags will be in the Controller Tags area
under the name of the Generic Ethernet Module.



Ld Go Online 2.5.9 Monitor Menu

When you click onto th&lonitor Menu, you can access the
following functions. These functions and there uses are
explored in more detail i€hapter 4 Note: Most functions are
not available unless you are Online or Simulating your project.

g Simulate

Go Online

Click on this function tgo online with arEZRack PLThe

EZRack PLesigner Pravill communicate with the PLC using
the COM parametersetupint [ / B/ ha [/ 2 y.THeBZRhtk RiIIR&ighiet Pro will
either transfer and Go Online with the currently open project or go online with the project that
is in the PLC. If you are transferring the currently open project you will get the opteavéothe
project that is on the PLC. Use this function before entering Monitor Mode or Debug Mode.
More information is ircChapter 4

Simulate

Click on this function tsimulate your currently open project without need for any external
hardware. After clicking this thEZRack PLIEsigner Pro will transfer this project to the
simulator and then behave like you are Online with a PLC (No need for any PLC and does no
configure COM parameters). When simulating you can also use Monitor Mode and Debug
Mode. More information is irChapter 4

Start Debug

Click on this function tetart Debug mode where you can add break points to your logic to
examine what is happening. Btart Debug Mode please be either Online with your PLC or
Simulating your project. More information is @hapter 4

Run

When in Debug Mode (need to Start Debug before this can be used) click on this function to |
your logic. With no break point Runlixgtart normal logic running. If there is a breakpoint then
Run will cause your logic to do 1 scan till your breakpoint where it will stop. Clicking Run agai
will execute the rest of your logic till the next breakpoint. More information Shapter 4

Single Step

When in Debug Mode (need to Start Debug before this can be used) click this function to sing
step through your logic. Single step only works after you have reached a breakpoint. Before tl
function can be used, Run needs to be clicked witlteakpoint added to your logic. This
function does not single step through rows, it will single step by rungs. More information is in
Chapter 4



Enable / Disable Outputs

When in Debug Mode (need to Start Debug before this can be used) click @mittisn to

enable or disable your outputs. When debugging it might be useful to not have the PLC active
your outputs therefore use this function to disable them. As soon as Debug iddele then
outputs will be e-enabled.More information is irChaper 4

Switch Monitor Mode / Switch to Edit Mode
Click on this function to switch be&een Monitor and Edit mode whezonnected to the

corresponding PL®lease see more information on Online Edit Mode and Monitor Mode in
Chapter 4

Note: Monitor mode wilhot allow any editing of the ladder logic program present in the PLC.



Close 2.5.10 Window Menu

When you click onto the Window Menyou can
access the followinfunctions. This menu will also
[ Cascade list all the currently open windows (e.g. Main
= il Logic, Subroutia Logic, and etc.).

v 1 Sample.elc - Main Logic - Std PLC Close
Use this function to close the currelatdder logic

window open in themain programming window. Double dion the ladder logic window ite
Project View window to show them again.

Close All
Use this function to close all tHadder logic windows open e mainprogramming window.
Double click orthe ladder logic window in thBroject View window to show them again.

Cascade

Click here to view open screen files e twindow. Screens will cascadewn the window,
overlappingeach other, but with their tie bars in viewThis is helpful when you are making
changes to two or more screens e same time. Click on the title bar of onetbé screens to
bring it to thefront. The title bar is grayed out in screens that are notrently active.

Tile

Click here to view open screen fiiesthe window. Screens will kmranged within the window.
This is helpfuif you want to copy or cut angaste objects or drawings between screefke
title bar is grayed out iscreens that ar@ot currently active.



2.5.11 Help Menu

When you click onto the Setup Menyou can access the
followingfunctions:

Help Topics...
% About EzLogix Designer Pro...

| St LI ¢2LA0aXx

Click on Help Topics to view thelp topics for theEZRack PLmEsigner Pr&oftware. The help
window is inCompiled HTML formatse the Contents tab to view help topiog category. Click
on the Indexab to view an alphabetical list of all hefpics. Click on the Search tahd enter a
word or words to search the help topics for.

About EZRack PLIDesignert NRB X
Click on AbouEZRack PLmesigner Prdor copyiight, manufacturer, and versiorumber of the

EZRack PLUesigner Pr&oftware.



2.5.12 Right-Click Menus

In addition to the dropdown menus metioned earlier in this sectiorthere aretwo more

menus availabléo give you more options whileorking with yourEZRack PL&signer Pro

They ca be accessed by riglatickingin two different areas in the Main Programming Screen.
These menus change based on what the curiefiRack PLUGzsigner Mde is (Offline or

Online). The Online menus will be discusse@hapter4, the menus settings discussed here are
for Offline Mode only.

4 Man Loge Rung Edit Right Click Menu
The first menu can be accessed by rightkohg in the rungs
area of theMain Programmig Screen.

el af B c]o]E[F] ]

Rung 1
1

When you right click in the Rung areatfie square above)
the followingmenu will appear:

L\\s Insert Mew Rung

Insert Rows 3

Delete Row
Cut CtrleX Through this menu, you can access thkowing functions:
[cp); — .F—:.I.f Insert NewRungs, Insert Rows, Delete Ro@st, Copy,
e b Insert Copied RungBelete, Insertabel/Comment, Edit
Label/Comment, Clear Label, Cl&domment, Delete

Delete Del

Insert Label / Comment...

Edit Label / Commen... Label/Comment, and Show Label/Comment.
Clear Label
Dl.etLb.ctmmt These functions are the function that are available in the
Show Label / Comment Rung Menu of the Main Menu. Please §eetion 2.5.5f
1 this chapter.
Instruction Edit Right Click Menu
Pc | A B] €T 21 E1 F 1 The second menu can be accessedigitrclicking in the
Funa Main Logiarea of the Main Programming Screen.
‘ s When you right click in the Main Logitea (in the square
s above) thefollowing menu will appear:
4
. Through this menu, you carteesghe following functions:
CancebBelection, Edit, Cut, Copy, Paste, Del8&ect All, Go
6 to Rung, Go Thabel, Ladder Options, afichg Database
|ﬁ Go to Rung...
7 = . : : . :
= f°dtd° Laobe'_"' These functions are the function that are available in the Edit
8 adder Dptions.. Menu and in the Setup Menu of the Main Menu. Please see
. ¢ Tag Database... Section 2.52 and 2.5.8f this chapter.




2.6 Project View / Quick Access Bar

Eﬁ’ Example.elc

----- |&] Main Logic

----- o Interrupt Logic

£ ?1 Subroutine Logic
_Q Hardware Setup

b a I/0 Table Layout

_n' Communication Setup
..... COM Cenfiguration
a8 Ethernet Setup

| Database

Tag Database

Tag Cross Reference
Message Database
PID Tuning

B4 PID Setup

- §ll CPU Control

..... ” Start PLC

..... B stop PLC

..... ﬁ Transfer to EZLogix

----- &% Create USB Loader File
= Monitor

----- —-d Ge Online

----- L Simulate

----- —-,' Switch to Monitor Mod

5 4% Debug

..... fé Start Debug

----- W% Run Debug

..... O Single Step

..... rb Enable Outputs

This side menu is a project view as well as a quicksadzar to some
often used functionalities. This is used to navigate through your create
project logic including Main Logic, Interrupt Logic, and all Subroutine
Logics. Then for quick access of menu items you have your different
subsections, please see bel for information on what you are
accessing

Main Logic

As the rame suggests, is the main logicyour control program. You
can place some of the functions as Subroutingit,onhich is then
called frommain logic.You can have only 1 Main Logic.

Interrupt Logic:

The interrupt logic is special logic section, whighexecuted when an
external interrupt occurs. The purpose of interrupt logidd provide a
fast response t@ometime critical events. You will need to use the
Interrupt input moduleto trigger execution of Interrupt logiou can
have only 1 Interrupt Logic.

Subroutine Logic:

You may want to use Subroutine to write some logic once and useay places in your main
logic(by calling it), or just to organize your main logic in nledwyYou can have up to 64
subroutines. You use the Program Control Instructions to call subroutines. To add subroutine
right click on this selection or use menu option Subroutine. Qeggpter 3, RLUnstruction for

more information.

Hardware Setup

0 I/O Table Layout Opens the 1/0O Configuration table. Please Seetion 2.5.8r more
information.

U I/O Graphical Layout Opens the 1/0 Graphical Layout. Please Seetior2.8 for more
information.

Communication Setup:

i COM Configuratiogq Opens the CONonfiguration. Please s&ectior2.5.7for more
information.

U Ethernet Setug; Opens the Ethernet Setup. Please Seetior2.58 for more information.



Database:

U Tag Database Opens the Tag Database. You can see all the tags for this pRigmse see
Sectior2.58 for more information.

U Tag Cross Refereng@pens thelTag Cross Referenckhis allows for locating all references
to a tag Please seBection 2.5.80r more information.

U Message DatabasgOpens theMessageDatabase. You can seerakssagsfor this
project. Please se&ectior2.58 for more information.

PID Tuning:

U PID Setug Opens thePID SetupThis dialogue is used for creating up to 8 PID loBfesase
seeChapter &or more information.

U PID Monitorg Opens thePID Monitor This is used for fine tuning PID loops when online
with PLC. Please s&@hapter &or more information.

CPU Control:

i Start PLG Starts the PLC. PLC logic will start to execute.

U Stops PLG Stops the PLC. PLC logic will not execute if stopped.

U Transfer to PLE Transfers current open project to PLC. PleaseSsastior2.5.1for more
information.

i Create USB Loader fiteCreates USB Loader file that can be used to transfer project to
EZRack PLBElease se&ectiorn2.5.1for more information.

Monitor:
U Go Onlineg EZRack PLUzsigner Pro goes online with PP@&ase se€hapter 4or more
information.

U Simulateg Simulates the current open projed®lease se€hapter 4or more information.
U Switch to Monitor Mode / Edit Mode Switches current mode from Monitor Mode to Edit
Mode and vice versaPlease se€hapter 4or more information.

Debug:

U Start Debug; Starts Debug ModeT his available aftdEZRack PL@nline with PLC or when
Simulatnhg ProjectPlease se€hapter 4or more information.

i Run Debug, Run Debug Mode. This available after in Debug Mode. Pleasghsgser 4or
more information.

U Single Steg Single Step through PLC Project. This available after you have Run Debug.
PleaseseeChapter 4or more information.

i Enable Outputg Enable Outputs or Disable Outputs when in Debug Mode. Please see
Chapter 4or more information.



2.7 Operator Bar

The operator bar contains all the different instructions elements that can be ugeé ladder
logic. There are three ways to add instructions to ladder logic. First you can use the Instructio
Menu Section 2.5.6 Second you can use the Toolb&e¢tion 2.3 And finally you can use the
operator sidebar right next to the Ladder Logrhe toolbar and sidebar can be hidden in the
Edit>Toolbars MenuSection 2.5.2 Below you can see all the possible instructions, please see
Chapter X, RLL Logifor more information.

-| |- MO Contact = Egualto Add AND ‘anD
-|/|- 'NE Contact # NotEqualto Subtract OR lor
-|P|- Positive Contact > Greater than Multiply XOR |xcr

-|N|- Negative Contact <. Lessthan Divide NOT [noT

-( )- NO Coil >= Greater than or equal to x Modulo ﬂ Shift Left

-(/}- NC Coil < = Less than or equal to ABS |Absolute ﬂ._ Shift Right

-(s)- Set Coil LIM Limit X=Y x=V Conversion IOD Rotate Left
BIN
-(H}- Reset Coil ﬂ_a Compare Values f%%aj Format Conversion GTM Rotate Right

-| i |- NO Immediate Input Datatype Conversion gg Advance Math Function Blocks

7o

T L Mo Al
'l”' NC Immediate Input Move ‘

BIN 1ol
. . r%%\?‘] Format Conversion = Move Data A Change of Value
-(|)- NO Immediate Output

-
= — Move Block {S _b Compare Values
{1} NCimmecinte Output &5 :

Open Port Y& Blockrin A i
Timer/Counter/Drum o’ % MIN Find Min & Max Value
2 X2 = 123
@ Timer ...:zl Move Table of Constants ﬂ.ﬂ.ﬂ Flasher
1134 .
Counter =) Ly Meve Bit LIM |timit
gl Drum Hrzzlms tring |4t Ramp Generator

s ﬁ String Move
Data Logging s "K Scale (Linear)

Log Data To Fil %%Al String Compare
i Log Data To File Maodbus Master b Scale (Non-Linear)
ASCI

String Length
_ Ambg Program Control Gl

-E'Ill String Pack
|£ Ramp Generator ] + -
t “5‘ Jump r| String Pack

String Unpack

"k . p— + |
. Scale (Linear) TOR |For Loop g String Unpack
A User Defined Faults

I"_/ Scale (Non-Linear) m Next Statement Process Alarms / Faults

fras
r‘\ Alarm

SuB Call Subroutine

RET A User Defined Faults

_‘:: F Return




2.8 1/0 Graphical View

[52 Man og | W 10 Grarica vt | The 1/0O Graphical view

SelectPLC 10 Base 3 Modules allows for both viewing
the current status of the
outputs and configuring
the I/O the same way the
I/O Table can.

1Nn0 3D¥N0S >a

S1NdNIDQa

To configure please
double click on module or
click Auto Configure 10
Modules.

S1ndNIDa
S1NdLNO AVI3Y

S1Nd1NO DV

View Current Output Status

Whenin Monitor Mode (Online with PLC or Simulating projéied) I/O Graphical View will show
you which outputs are ON and OFF. For Analog outputs it will indicate the value of the Analog
output.

Select PLC 10 Base |3 Modules v| 3 Modules Auto Configure 10 Modules ‘
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Manual Configure

To manual configure the 1/O in a specific slot
double click on full or empty slot.

For example if you double click on Slot M1 you
will get the following dialogue allowing you to

change the module in the slot.
OR

Auto Configure

To auto configure click on the auto configure
button. For Auto Configurelease make sure
that the PC and PLC are connected (either
serially, over micrausb, or over Ethernet).

]

Ezlogix Designer Pro

Detected PLCI/O Base: 7 Modules

Maodule Position M1 -
Module Pesition M2 -
Medule Position M3 -
Medule Position M4 -
Module Position M5 -
Maedule Position M6 -
Maodule Position M7 -

[0xFF] Unknown
[0xFD] 8 DC Qutputs
[0xFD] 8 DC Outputs
[0xFF] Unknown
[0xFF] Unknown
[0xFF] Unknown
[0xFF] Unknown

TheEZRack PLEsigner Pro will read
back and let you know which modules & occctearicroBase THoaus
are currently plugged into your PLC. If
the PLC base is different siEZ,Rack
PLMesigner Pro will also ask you if
you would like to change your PLC
base. For each module the system wi

then ak you to confirm the type

module and whether you would like to
change that position to this modules. |

Please noteO SNIi F Ay Y2 Rdz Sa

-
Edit IO Module Data

M adule At Pasition | M1

Select Module :

15 DC Inputs [EZLGX10-16DCI]

Address Range
Start Address

Input | |1 -

Output

Apply Changes

Click. to define setup parameters

End Address
116

Cloze

' FGSNJ Oft AO1 Ay 3
will get the following dialogue.

G§KS 4! dziz 1/ 2

EzLogix Designer Pro

position wil be lost.

Map IO Modules With Deteg

Module Position : M2
L

~ | Selected PLC /O Base : 3 Modules

Do you want to change the PLC /0 Base to the Detected PLC /0 Base?

If Yes, VO configuration informatien for the modules greater than M7

Yes No

Assigned 10 Module : -~ 10 MODULE NOT ASSIGMED -

Detected 10 Madule ;|8 Relay Qutputs [EZLGX-10-8RLO]

ReAssign I0 Module with Detected 10 Module

Do not Change Assigned 10 Module

adzOK I a

G LIz BA Y TR BN

2 NJ &/ daNa&Eog inédules cannot be differentiatenlmake sure the correct module is

being selected.
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3.1 Ladder Logic Programming in EZRack PLC

EZRack PLesigner Pras used for developing relay laeidlogic (RLL) programs using a
Personal Computer (PC) running windows (Windows 7 or WindowAIR)L.C accepts inputs
from a variety of deviceaush as Switches, Sensors, eprgcesses inputs according to user
programmaed control logic; and controls\ariety of devices (e.g. relay, motors, valves etc.)
connected to the outputs of theLC. The Relay Ladder Logic is the prsgrammed control
algorithm.

A ladder program is made up of a set of instructitmachieve the desired contrgkocesses.
LadderLogic is built on the basis of elgcal relay diagrams. A ladddragram graphically
represents the elements of aglectro-mechanical circuit. Theser makes rungs of a ladder
comprised of seriesr parallel combinations of theput devices and memorgtations, which
are usually followed by an outputevice or memory location. The Output elementigially the
last element on theung. Based on the conditional state of the inputstfgdii receives an action
signal.When the logical rung continuity is nathieved, the output is not executed.

STARET MaTOR
— | { —  An example of a rung is shown in the picture on the left.
I1 o1

If you are new to RLL programming, here isvgpt sequence you should follaw develop RLL
(Relay Ladder Logic) programs:

Define your machine automatn or automated process

Determine hardware requirements for the control action

Define a control algorithm

Assign inputs and output parameters of the process to the coatgumrithm
Develop ladder program on a PC udi#Rack PLesigner Pr&oftware
Match 1/0O addresses of the Controller to the correct input/output devices
Simulate your program on PC using PLC Simulator

Load the program into the PLC

Validate/ Debugthe program

Run program

egegegegegeeeee



3.2 Memory Map

Each instruction is associated with one or more memory locatiotigiPLC. When tested, the
logicinstructions test, set, reset bits and/or modify values is@gated bits and/or registers.
EZRack Pl9Dpports several types of memory elements (pleasethe hardware ranual for a
description ofthese). The tables below summarize various memory types and the ranges for
each.

Description Syntax Access Range | Use

Discrete Inputs | Read Only 1-128 For physical Discrete inputs (Input Image table, see belo

Discrete Outputs (@] Read/Write 1-128 For physical outputs (Output Image table, see below)

Discrete Internals S Read/Write 1-1024 | General Purpose bits

System Discretes SD See Table 1-16 System bit§some reaeonly)

Input Registers IR Read Only 1-64 Forinput modules providing register type information (sugq
as counter module, analog input module)

Output Registers OR Read/Write 1-64 For output modules providing register type information
(such as counter module, analog output module)

Registers Internals R Read/Write 1-16384 | General purpose internal registers

System Registers SR See Table 1-20 System Register (some readly) some readvrite

What is Image Table?

EZRack Pliitst reads Inputs and stores them in its internal Image Table. Then it executes the logic where any
reference to Inputs/Outputs made is read from the Image Table only (except for Immediate instructions) and NOT
from the actual values of Inputs/Outputs thre EZLGX IO Modules. During execution, any Outputs changed are also
written to the Image Table. After completion of the RLL execlfidRack Plu@ites the Outputs from the Image

Table to EZLGX IO Modules and reads the Inputs again to the laizslgeal the process continues.



3.2.1 System Discretes
The table below describes all of the System Discretes availaBiERiack PLIEsigner Pro

System Discretes Nam S_,ystem Description Read/Write
Discretes
| SD_FIRST_SCAN SD1 [First Scan Bit: Bit is @NLY during the first scan of logic Read Only
| SD_TOGGLE_100MS| sD2 Egotorgglee; every 100 mSec (the bit is ON for 100 mSec, and then Read Only
| SD_TOGGLE_1S SD3 [Bit toggles every second (the bit is ON for 1 Sec, and then OFF fo| Read Only
| SD_RUN SD4 Run Bl_t: Bit is 1 while PLC is executing ladder logic; HMI status Read Only
indication

Setting this bit will open the port at the specified baud rate. Next, if
| SD_OPEN_PORT SD5 [search for the Message Database for the definegbsage number in| Read/Write

SR20.

If ON the baud rate of the serial port is set to 38400. If OFF the Bz .
| SD_SET_BAUD SD6 Rate to is set to 9600. Read/Write
| SD_MESSAGE_ERR( sSD7 IThis system discrete WI||.be set if thg Message Database is not de Read Only

or the message number is NOT defined.
| SD_SEND_BUSY sD8 'rrer:ilrsekélt is set when a valid message is unable to be sent and will k Read Only
| SD_ANALOG_FILTER SD9 If SD9 is QN, analog module input values will averaged so that val Read/Write

more consistent and does not fluctuate as much.
NA SD1013 |Reserved DO NOT USE
| SD_LOW_BATTERY SD14 |Indicates low battery Read Only
NA SD1524 |Reserved DO NOT USE

Indicates the current status of USB. Whether thereisS8 in (1) or if
| SD_USB_STATUS SD25 there is no USB (0). Read Only
| SD_EIP_SCANNER_( Indicates when the EtherNet/IP Adapter is connected with an
NECTED Sb26 EtherNet/IP Scanner. Read Only

. [Turns ON when the EtherNet/IP Adapter connection times(after
E)SUI:_)I__EIP_SCANNER_ SD27 [3000 mSec). Note will be always OFF if EtherNet/IP Adapter neve] Read Only
connected.

| SD_SPARKPLUG_C(C o . ) !

G_ERROR P29 [This bit will turn on if the Sparkplug configuration has an error. Read Only
| SD_SPARKPLUG_PU [This bitindicates if the EZRack PLC is not able to publish a messal

H_ERROR SD30 e broker. Read Only
| SD_SPARKPLUG_RU IThis bit is ON if the Sparkplug MQTT is connected to the Broker a|
NG_STATUS Sba1 publishing correctly. Read Only




3.2.2 System Registers
The table below describes all of the System Registers availabERack PLUUEsigner ProThe
numbers in theseegisters are in Binary format.

System Register Name| Sygtem Description Read/Write Data
Registers Type
| SR_MAJOR_REV SR3 [Firmware MajoRevision Read Only | U16
| SR_MINOR_REV SR4  [Firmware Minor Revision Read Only | U16
| SR_BUILD_REV SR5 [Firmware Build Number Read Only | U16
| SR_WATCHDOG_TIMI SR6 [Watchdog Timer Register; Increments every 10 ms Read Only | U16
| SR_SCAN_TIME SR7 [Scan Time in ms Read Only | U16
| SR_ERROR_MASK SR8 [Statusc used to indicate errors (See below for defined bitYy Read Only | U16
| SR_ ERROR_NUM SR9 [Error Message Number (see below for defined errors) Read Only [ U16
| SR_SECONDS SR10 [Real Time Clock (RTC) Second Read/Write | U16
| SR_MINUTES SR11 [RTC Minute Read/Write | U16
| SR_HOUR SR12 [RTC Hour Read/Write [ U16
| SR_DAY SR13 W¢/ 5F&Y mI{dzyRI&X Tl a2yR| ReadWwrite| U16
| SR_DATE SR14 |RTC Date Read/Write | U16
| SR_MONTH SR15 [RTC Month Read/Write | U16
| SR_YEAR SR16 [RTCrear (only 2 digits) Read/Write | U16
| SR_CLOCK_MODE SR17 |[Clock Mode: 0=24 Hour, 1=12 Hour Read/Write | U16
| SR_AM/PM SR18 |AM/PM (0=AM, 1=PM) Read/Write | U16
Update Clock:In Ladder Logic ONLY Set to 1 to update irf
| SR_UPDATE_PLC_TIN SR19 [clock withthe value in these registers. If setting time from| Read/Write | U16
02 YLJzi SNJ 2NJ I aLY 5hbQ¢ 4 NJ
IThe message number to be displayed if valid. A message
| SR_MESSAGE_NUMB SR20 |number not defined in the message database is not a val| Read/Write | U16
messageand therefore the default message will be display
IThis will have the IP address of the EtherNet/IP Scanner
| SR_EIP_SCANNER_IF SR21 s connected to the EZ Rack PLC. Read Only | U16
[This will have the IRddress of the EtherNet/IP Scanner wi
| SR_EIP_SCANNER_IF SR22 s connected to the EZ Rack PLC. Read Only | U16
[This will have the IP address of the EtherNet/IP Scanner
| SR_EIP_SCANNER_IF SR23 s connected to the EZ Rack PLC. Read Only | U16
IThiswill have the IP address of the EtherNet/IP Scanner
| SR_EIP_SCANNER_IF SR24 s connected to the EZ Rack PLC. Read Only | U16
[This register is used to set the timestamp of messages tg .
| SR_TIME_ZONE SR29 Correspond to GMT (UTC). Read/Write [ S16
| SR_SPARKPLUG_CUJ If multiple Brokers are defined this register will indicate w
T BROKER_INDEX SR30  |hroker is connected @) Read Only [ U16
| SR_SPARKPLUG_ST( When Store and Forward is enabled this will indicate how
FORWARD FIFO COU SR31 many tagupdates are stored Read Only | U16
| SR_SPARKPLUG_TAS Each time that Sparkplug communication is initiated this
OUNTER SR32 counter will increment. Read Only | U16




The PLC reports its errors in two system registers: SR8 and SR9. SR8 usaadiitatfog errors, while
SR9 uses values to indicate the same errors. When these errors occur, the PLC halts the execution of
ladder logic, but continues to communicate. So an HMI can be used to detect these errors. When PLC

halts execution of ladder logithe outputs are disabled.

Status Reported in SR8
(PLC stops executing ladder logic if error detecte

Error Number Reported in SR9
(PLC stops executing ladder logic if error detected)

ErrorNumber

Description

0

No Error

Invalid User Program

No Label for Jump

Error Type Bit Setto 1
Invalid User Program Bit O (Isb)
No Label for Jump Bit 1
Invalid Move data range Bit 2
System Error Bit 3

Invalid Move data range

System Error

G W|IN|F-

Either FORvithout NEXT, or NEX
without FOR




3.3 RLL Instructions in EZRack PLC

This section provides you with detailedormation about using the RI(Relay Lader Logic)
instructions inEZRack PLThese 1§roups (18 similar instructions per group) of different
instructions isadequate todevelop some of the mostqwerful control programs and dhe

al vys
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Each of the following sections is dedicatedattype of instructions. It isrganized in such a way

that you will find:

1 Available Data Types and how to use them

i How to use the instructions

w Descriptions of every individual instruction, including a graphical example and
supported data types

The following table is provided as a quickerence to all RLL instructioasailablein EZRack
PLMesigner Prpas well as arief description of what eachmstruction is used for.

Instruction

Description

Relay/Boolean Instructions

NO Contact

When the corresponding memory bit is a 1 (on) it will allow power flow through this element

NC Contact

When the corresponding memory bit is a 0 (off) it will allow power flow through this element

Positive Transition

If the corresponding bit has changed from 0 (off) to 1 (on) in the current scan, power flows throug
this element

If the corresponding bit has changed from 1 (off) to 0 (on) in the current scan, power flows throug

NegativeTransition this element

NO Caoil As long as the power flows to the instruction, corresponding memory bit is remains 1(on)

NC Coil As long as the powdlows to the instruction, corresponding bit to remains 0 (off)

Set Coil When power flows to the instructions, correspor?ding bi_t is setto 1 (on) ar_ld remains 1 (on) even
rung condition goes to false (use RESET COIL instruction to turn the codiegploih Off)

Reset Coil When power flows to the instructions, corresponding bit is set to 0 (off) and remains 0(off) even i

rung condition becomes false (use SET COIL instruction to turn the corresponding bit on)

NO Immediate
Input

EZRack PLr€ads the addressed bit immediately from the input module (instead of memory). The
power flows through the instruction if the read bit is 1 (on). (Please note all the bits correspondin
the input module are updated with the read value).

NC Immediaterput

EZRack Plr€ads the addressed bit immediately from the input module (instead of memory). The
power flows through the instruction if the read bit is 0 (off). (Please note all the bits correspondin
the input module are updated with the read value).

NO Immediate
Output

The bit status is immediately written to corresponding output module. The bit remains 1(on) as Ig
the power flows to the instruction.

NC Immediate
Output

The bit status is immediately written to corresponding output module. Biheemains 0(on) as long a
the power flows to the instruction.




RLL Instructions Table (Continued

Instruction

Description

Compare Instructions

Equal To

Allows power flow through this elementtiie data value of Input fegister is Equal tthput 2register.

Not Equal To

Allowspower flow through this element if the data valuelaoput 1register is NOT Equal boput 2
register.

Greater Than

Allows power flow through this element if the data valudrgfut 1register is Greater Thanput 2
register.

Less Than

Allows power flow through this element if the data valudmgut 1register is Less Thanput 2
register.

Greater Than or
Equal To

Allows power flow through this element if the data valudrgiut 1register is Greater Than or Equal
Input 2register.

Less Than or Equal
To

Allows power flow through this element if the data valudmgut 1register is Less Than or Equal to
Input 2register.

Limit

Allows power flow through tisielement if the data value of Inptegister is within the data values of
Gl AIK [AYAGE YR a[26 [AYAGE NBIAEGSNA

Compare Values

Compares 2 Inputs and evaluates whether Input 1 (>, <, =) Input 2. Turns on 1 of 3 discretes bag
results.

Math Instructions

Add

Adds two data values imput 1andInput 2registers and stores the result Resultregister

Subtractdnput 2register data value fronnput 1register data value and stes the result in Result

Subtract registet
Multiply Multiplies two data values imput 1andInput 2registers and stores the result Resultregister.
Divide Divideslnput 1register data value binput 2register data value and stores the resulResult
register.
Divideslnput 1register data value binput 2register data value and stores only the remainder in
Modulo X
Resultregister.
Absolute Converts a negative data value franput 1lregister to a positive value and stores itResultregister.

X=YConversion

Copies thalata value of Inputegister, converts iinto Resultregisters data type, and stores the data
value inResultregister

FormatConversion

Converts the data value from Sounagister in Binary, BCD, or GRAY code to the data vaResoit
register in Binary, BCD or GRAY Code

Advanced Math

Performs an advanced operation on a Input register value and outputs the resulting value into a
register.

Bit Logic Instructions

Performs a bitwise AND operation between the data values of two regist@ut 1 and Input 2. The

AND resultis stored inResultregister.
OR Performs a bitwise OR operation between the data values of two registpus 1 and Input 2. The
result isstored inResultregister.
Performs a bitwise XOR operation between the data values of two registput 1 and Input 2. The
XOR . . ;
resultis stored inResultregister.
NOT Performs a bitwise NOdperation on the data value of Souroegister and stores the result in
Destinationregister.
. Performs a logical Shift Left on the data valuénpiut 1register by the d&a value of Input 2 register
Shift Left : .
andstores the result irResultregister.
Shift Right Performs a logical Shift Right on the data valukpfit 1register by the dea value of Input 2 register
9 andstores the result irResultregister.
Rotate Left Performs a logical Rotate Left on the data valupfit 1register by the dta value of Input 2 register

andstores the result irResultregister.

Rotate Right

Performs a logical Rotate Right on the data valumpfit 1register by he value of Input 2 register an
stores the result irResultregister.




RLL Instructions Table (Continued

Instruction | Description
Move Instructions
Move Data Moves data value dbourceregister toDestinationregister.

Moves either wordgo bits or bits to words with usespecified lengthdr the number of words to

Bit Move move.Maximum of 16 words can be moved at a time

Moves a block of memory are8ourceregister defines the starting aaeof memory address/register
Move Block to Move from andDestinationregister defines the starting area of memomydzess/register to move
to. Thenumber of elements to move is user defined

Fills a block of memory areS8ourceregister defines the data value to Rilith and Destination registe

Block Fill defines the starting area of memory address/register to Fill to. Thebremof elements to move is
userdefined. The number of elements to Fill is user defined

Move Table of Loads a table of user defined constants to a consecutive memonytieedpeations with the starting

Constants memory address/register location defined Bgstinationregister.

Timer/Counter/Drum Instructions

This instruction starts timing when called and once it reaches the preset value as defitresldata

Timer value of TimePreset Valueegister, it will stop timing and will allow power flow through the elemer
This instruction starts counting either Up or Down by the increments efuriil the counter reaches
Counter the data value of Counter Preset Valagister. The Counter will then allow power flow through the

element

Time and/or Event driven drum type sequencer with up to 16 stepsl&ndiscrete outputs per step.
Theoutputs are updated during each step. Counts have a specifiedd@se (LMSec to 1 Sec) and
Drum everystep has its own counter along with an event to trigger the count. Aftettithe expires for one
step, ittransitions to the next step and completes up to 16 steps total. After the completioh thiea
steps thiselement dlows power flow through it

Program Control Instructions

Skips the rung containing Jump instruction (after execution of the rung)uagwith the label

Jump specified ithe JUMP instruction and continues executing the program thereafter
Executes the logic between the FOR Loop and NEXT instructiGn& &/ R | @I f dzS
For Loop i
register
Next Statement Specifies the return/end point for the FOR Loop instruction
Call Subroutine Calls a Subroutine specified by the label in CALL Stif®adostructionand is terminated by the
RETURMstruction
Return Terminates a subroutine and returns back to the main logic

String Instructions

Moves te data value (string type) of Source register to Destinaggister by the number of

String Move characters specified by the user

Allows power flow through this element if the data value (string typeSaidrce 1 register is Equal to

String Compare Source? register by the number of characters specified

Computesthe length of a nulterminated Stringegister (string typeand stores the result in Save

String Length Length inregister.

String Pack Combines data from 2 or more Numeric and/or String Tags into 1 common Output String Tag.

String Unpack Extract data froninput String and place into one or more Numeric and/or String Output Tags.




RLL Instructions Table (continued)

Instruction

Description

Communication Instructions

Open Port

Opens the serial port for communicatiaising the parameters specified by the user

Send to Serial Port

Send an ASCII string data from Soueggster to the serial port withantrol and character count from
dzZAaSNJ RSTAYSR a/ 2y iNRf ! RRNB&aa¢ | yR .a/ KNI O

Receive From Seria
Port

Receives an ASCiiirsg data from serial port to Souraegister with ontrol and character count from
dza SNJ RSTAYSR a/ 2y iNRt ! RRNBa&a¢ FyR .a/ KIFNF O

Close Port

Closes the serial port opendor communication(can be used for downloading projects again).

Send to Marquee

Sends ASCI!I instructions for marquee communication. The messhgalisplayed on a marquee is

AAAAA 608 (KS RIEGF @It dz§ &Fup tharBeisjend®er fordzY g
corresponding message from the central message database. If messademnis not found in the
message database, user selected action for unmatched messages is done.

Modbus Master

Sends Modbus Master Read/Write commands to a configured slave unit. Can be done over Mod
RTU or Modbus TCP/IP. Can read or write from any Modbus address up to 100 registers per tim
EZRack Pldan be used as Modbus slave without needing this instroctlast need to open port.

Data Logging Instructions

Log to Data File

Allows to log to USB up to 10 tags per instruction. Maximum of 4 instructions are supported. Car
set time interval, log based on event, or log based on event at setititaeval. Needs tags for file
name (can be constant), file size (will be updated based on current conditions), and status (curre
status).

Datatype Convers

ion Instructions

X=YConversion

Copies thalata value of Inputegister, converts it intdResultregisters data type, and stores the data
value inResultregister.

FormatConversion

Converts the data value from Sounemister in Binary, BCD, or GRAY code to the data vaResoit
register in Binary, BCD or GRAY Code

Process Alarms Faults Instructions

Alarm

Evaluates the current condition of Input Tag. Will set 4 output discrete tags based on value of Iny
tag. Compares Input to a tag based (or constant) setpoints (2 setpoints above and 2 setpoints be
normal operating range).

User Defined Faults

Evaluates conditions based on multiple inputs and generates faults when conditions are true. Fo
example if Input 1 Register is equal to Input 2 Register, will set fault number as fault code (Bit 0
code = fault 1, etc.) and fé#found tags.

Analog Instruction

S

Ramp Generator

Increments / decrements an Output Tag based on Ramp Rate and Ramp Time tags (can be con
Goes from minimum to maximum output, if exceed or equal extremes will set overflow tag.

Scale (Linear)

Scales the Input Tag to Output Tag linearly based on a 2 point reference (each point has input ai
output value).

Scale (NofLinear)

Scales the Input Tag to Output Tag Aimearly using up to 10 reference points. Scale is linear betw
every 2 referencgoints.




RLL Instructions Table (continued)

Function Block Instructions

Evaluates the current condition of Input Tag. Will set 4 output discrete tags based on value of Iny
Alarm tag. Compares Input to a tag based (or constant) setpoingetffoints above and 2 setpoints below
normal operating range).

Finds the change of value of 1 Input Tag between 2 points of time. The Output Tag is the changg
of the Input Tag between T1 and T2.

Compares 2 Inputs arelaluates whether Input 1 (>, <, =) Input 2. Turns on 1 of 3 discretes baseq

Change of Value

Compare Values

results.
Find Min & Max Outputs two tags whose value is the maximum and minimum value the Input Tag has reached si
Value last reset.
Flasher Turns a discrete ON/OFF atedtable rate of time. The rate time is based on the Flash Rate tag (ca|
constant).
Limit Allows power flow through tlsielement if the data value of Inptegister is within the data values of

Gl A3K [AYAGE FYR a[2¢6 [AYAGE NBIAAGSNE
Increments / decrements an Output Tag based on Ramp Rate and Ramp Time tags (can be con
Goes from minimum to maximum output, if exceed or equal extremes will set overflow tag.
Scales the Input Tag to Output Tag linearly based opairi2 reference (each point has input and
output value).

Scales the Input Tag to Output Tag Aimrearly using up to 10 reference points. Scale is linear betw
every 2 reference points.

String Pack Combines data from 2 or moféumeric and/or String Tags into 1 common Output String Tag.
String Unpack Extract data from Input String and place into one or more Numeric and/or String Output Tags.
Evaluates conditions based on multiple inputs and generates fahks conditions are true. For
User Defined Faults example if Input 1 Register is equal to Input 2 Register, will set fault number as fault code (Bit 0
code = fault 1, etc.) and fault found tags.

Il0T Instructions (Industrial Internet of Things)

.| Allows theEZRack PLt€ publish up to 10 tags to the Broker. Need to use{h8 (i dzLJ B av ¢
lloT (MQTT) Publisf option before this instruction can be used. Please Ghapter or more information.

Ramp Generator

Scale (Linear)

Scale (NofLinear)




3.3.1 Available Data Types (Creating and Using)

These are the avalitde data types which can be used in instructions. This section will define the
difference between the different data types. Also this section will also show how to define dat:
types, set default data type, and how to work with auto generated data types.

DATA TYPE vs MEMORY TYPE
Data TypeThe data type of sagdetermines how the bits representing those values are stored
in the PLG memory For example for the number 72 here is how they are stored:

Data Type Value Representation in Bits
UNSIGNED_INT_1¢ 72 0000 0000 @001000
ASCII_STRING 72 0011011100110010

Memory Type: The memory type of a tag determines the size and location in the PLC where t
tag is stored. For example discrete S Internals have a size of 1 bit than register R Intewctals wi
are 16 bits long. Therefore the memory location for them is different.

Memory Type Table

Memory Type | Syntax | Range | Data Types Available

Discrete

Discrete Inputs | 1-128 DISCRETE

Discrete Outputs (0] 1-128 DISCRETE

Discrete Internals S 1-1024 DISCRETE

System Discretes SD 1-16 DISCRETE

Bit Access Registers* R 1-16384 /015 | DISCRETE

Registers

Register Inputs IR 1-64 SIGNED_INT_16, SIGNED_INT_32, UNSIGNED_IN
UNSIGNED_INT_32, BCD_INT_16, FLOATING_PT|
ASCII_STRING

Register Outputs OR 1-64 SIGNED_INT_16, SIGNED_INT_32, UNSIGNED_I
UNSIGNED_INT_32, BCD_INT_16, FLOATING_PT|
ASCII_STRING

Register Internals R 1-16384 SIGNED_INT_16, SIGNED_INT_32, UNSIGNED_I
UNSIGNED_INT_32, BCD_INT_16, FLOATING_PT|
ASCII_STRING

SystemRegisters SR 1-20 SIGNED_INT_16, SIGNED_INT_32, UNSIGNED _IN\
UNSIGNED_INT_32, BCD_INT_16, FLOATING_PT|
ASCII_STRING

Index Registers XR 1-4 UNSIGNED_INT_16

Value Registers #R 1-4 UNSIGNED_INT_16

*Bit level access to registers is possible. You kéllaccessing bits of certain register (only 16 bit registers are allowed) for

example for R1 you can access bit 1 using R1/0. For all 16,384 registers you can individually access all 16 bits of them.




Data Type Table
. Numberof Memory Types

Data Type Min Value Max Value Registers uset! where used
DISCRETE OFF (0) ON (1) 1 I, 0, S, SDIR
SIGNED_INT_16 -32,768 32,767 1 IR, OR, R, SR,
SIGNED_INT_32 -2,147,483,648 2,147,483,647 2 IR, OR, R, SR,
UNSIGNED_INT_1¢ 0 65,535 1 IR, OR, R, SR
UNSIGNED_INT_3zZ 0 4,292,967,295 2 IR, OR, R, SR,
BCD_INT_16 0 9,999 1 IR, OR, R, SR,
FLOATING_PT_32 | -10,000,000,000.0000; 10,000,000,000.0000 2 IR, OR, R, SR,
ASCIl_STRING 2 Char 126 Char Variable (163) | IR, OR, R, SR,
1Bit level access to registers is possible. You will be accessing bits of certain register (only 16 bit registers are dtlowed)
example for R1 you can access bit 1 usiragg_Name.Bit_0. For more information see section 3.3.2.
21f 2 or more registersre used than for example if R1 is the Tag Address then R2 will also be used. If you use R2 in anoth
register, results will be unpredictable.

DISCRETE

The discrete data type is the single bit data type. It is used to indicate an ON (1) or OFF (0) st
controlling the operations of logic. It is used in instructions like Normally Open Contact, Norm:
Open Cails, and etc. Please see tables for more information.

Note: For bit access discretagsu will use the format of Tag_Name.Bit_Number. For example
with tag Start (R1) to access bit 0 you will type Start.0 (R1/0). You can also add bits within a
word in the tag database using the Add-BiRegister Tag button.

UNSIGNED_INT_16

The basic single word register data type. The most used register type whativeagumbers
are not needed. Almost all instructions can use this data type. Please see tables for more
information.

UNSIGNED_INT_32

The basic double word register data type. Used when you need to store larger values and
negative numbers are not neededllmost all instructions can use this data type. Please see
tables for more information.

Note: This data type uses two register address for exaihpBle is the Tag Address theg will
also be usedf you use R2 in another register, results will be uriptalle.

SIGNED_INT_16

The basic signed single word register data type. The most used register type when need to h:
negative number. Almost all instructions can use this data type. Please see tables for more
information.



SIGNED_INT_32

The basic signedouble word register data type. Used when you need to store larger values ar
need negative numbers. Almost all instructions can use this data type. Please see tables for
more information.

Note: This data type uses two register address for exaihpléis the Tag Address thé&® will

also be usedf you use R2 in another register, results will be unpredictable.

BCD_INT_16

This is the binary coded decimal single word data type. Can only be used in specific instructic
but is great for displaying decirhaalues and for ease of conversion. Please see tables for more
information.

FLOATING_PT_32

This is double word data type used for working with really large or really small numbers. Usin
singleprecision you can work with exponentially large numbersemihal numbers. When
displaying can be in either decimal notation or scientific notatimost all instructions can use
this data type. Please see tables for more information.

Note: This data type uses two register address for exaihple is the Tag Alless therR2 will

also be usedf you use R2 in another register, results will be unpredictable.

ASCII_STRING

This is the data type that is used with string instructions. This data type stores character
information as ASCII data. Each register addréiéstare 2 characters and the maximum
character length is 126. Therefore please note this data type can use from 1 to 63 registers.
Note: This data type uses tvoo moreregister addresssfor exampléf R1 is the Tag Address
thenR2, R3, R4, etc. can also be usiegbu use R2 in another register, results will be
unpredictable.



3.3.2 Auto Generated Tags / Auto Fill Tag Address

The EZRack PLC Designer Pro will automatically fill in the next available address when a nev
is ceated. For I/O tags please configure the PLC with the modules you will be using. This will
create the needed /O tags for those modules. Please see below for other Auto Populate tags

To create a new tag please follow the process below:

Ladder Logic Créian

1. Add a new instruction to the ladder logkeor example an Add Instruction.

Rung 1
1
ADD
[U1&]
z 772 -1P-1
Y Y
Res—|?77?
E e

2. Double click on the instruction and enter a tag name famjoput 1. Example Value 1

Add Instruction @
Instruction Details

Result = Input 1 + Input 2

Input 1
@) Tag Name Value 1| -

Constant

Input 2 and Result must be of
Data Type UNSIGNED_INT_16 same data type.

Input 2
@ Tag Name A

() Constant

Sawe Result in (Res) -

Display all values in ’Decimal VI

[ ok || Cancel || Heb
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3. Hit enter or right click in the Tag Name area. The Add New Tag Details box wili.pop
The box will be prepopulated with the next available Memory Address. The starting
point from which these addressase taken can be changed in the Address Suggestion
section. The only change needed is to select the data type. The memory address can
changed but it should only be done if needed for instructions like Block Move also you
might need to this fothe Modbus slave Memory map (for more info see Section 7.2.4
EZRack as Modbus Slave

a. If creating a Discrete the Tag Details box willaqmhear since the data type
need not be modified.

b. To use Input and Outputs please set select the used I/0O modules in the I/O
Table. Fomore information please see section 2.5.8 about 10 Configuration

ADD NEW TAG DETAILS [

Enter Tag Detailz for the Tag
WALLE 1

temory Type Address Address
Addresz | R 1 Suggestion

Freference
Expected [0 Tope : B ar ROnly

Data Type [UNSIGNED_INT 32 ~|

SIGMED_INT_1R
No.of Chars - SIGNED_INT 32

Initial 3 UNSIGNED_INT_32
FLOATING_PT_32

Cancel Help

4. You can now add an Initial Value if you would INext just click OK and the tag will be
created.
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Address Suggestion Preference

The EZRack PLC will suggest addresses based on the select starting point here. Initially it wil
from Address 1 and suggest the next available address. The useraanmdint tell the software

to start suggesting from a different starting point. For example if starting address is set to 2
then if 200 is available that will be the next suggested address, if it is not then it will go to 201 ¢
so and so forth.

Address Suggestion Preference Iﬁ

Address Suggestion Preference For 5 Memory Type

@) Next available starting at address 1

I Mext available starting at address | 1

Address Suggestion Preference For R Memary Type
@ Mext available starting at address 1

" Mext available starting at address | 1

(0]4 ] I Cancel

Tag [tabase Creation

1. Inthe tag database click on the Add Tag option. The Add New Tag Details box will

appear.
2. Enter the wanted Tag Name and then select the Tag Datatype.
Add New Tag Details [ 2|
TagMame Tag
Tag Datatype | DISCRETE ']
temony Type Address Address

Address |5 il Suggestion

Freferahce

# of Characters |2
[T Iritial Walue

[ Add Mew Tag l I Cloze I I Help
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3. Based on the tag Datatype you will either use the S Memory Type or the R Memory
Type. Tie box will be prepopulated with the next available Memory Address. The
starting point from which these addresses are taken can be changed idtiress
Suggestion Preferenc&he memory address can be changed but it should only be done
if needed for ingtuctions like Block Move also you might need to this for the Modbus
slave Memory maygfor more info see Section 7.2.4 EZRack as Modbus)Slave

4. You can now addranitial Value if you would like. Next just click OK and the tag will be
created.

Note: The atomatically filled in tag address can be modified at any point by the user. This
means that while the auto fill will check and make sure that the used range does not overlap
with any other tag, the user can make changes which mean that tags can overliap Rigase
see example below.

Example of user error:

1. Project currently uses R2 and R3 for something.

2. User creates a tag whichIssNED_INT_32, the auto fill will put this tag at register address R4.

3. The user can change the address to R1 butatgoint this tag will use R1 and R2this will cause overlap with
the already created tag at R2.



Bits within a Word (Bit Access)
To access the bits with a word you will use the format of Tag_Name.Bit_Number. For exampl

with tag Start (R1) taccess bit 0 you will type Start.0 (R1/0). You can also add bits within a
word in the tag database using the Add-BiRegister Tag button.
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-

MNormally Cpen Contact Instruction

=

Tag Name

Instruction Details

START.O|

[ ok || cancel ||

Help |

Note: The Register tag needs to exist before you can add bit access to that tag.

-

EDIT TAG DETAILS

S5

Address

Data Type

Ma. af Charz
[ Initial Walue

Enter Tag Details for the Tag

START.O
A 1 0
[0 Type : R
DISCRETE
2

Cancel
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Auto Populated Tags
There also exist some tags which will automatically be populated:

I/O Modules tags
Any 10 module added to the project will populate the tag database with corresponding IO tag:
Please see section 2.5.8 for more information.

System Tags
All systems tags amow automatically included in the project. For more information on system
tags please see section 3.2.

PID tags

PID tags will be automatically created after a new PID Loop is created. You will have the choi
of changing the memory location of those tdafyseed be. For more information on PID tags
please se€hapter 6

Instruction Auto Generated Tags

Certain instructions will auto generate [ 1imer instruction JR——
some tags. These FagsAWiII have thg san - 3
yEYS &4 UOKS 0lF&as u _m;m“ S Yy R
some more information afterwarsl @ Dlared O Py
These tags cannot be deleted unless th¢ Sayed COFF 10 Milisasends
base tag is deleted. The base tag used Dknyed O 100 Mllseconds
generate these tags can be either the Rietertree Courts 1 Second
input or the output of the instruction. Timer Fesgster
The instructions will inform you about TIHER -
the tags that were generated and their Corutant Presst Vs
Tag addresses.
Time Tags Tog Hame  Addmas
Note: Please be careful that the tag e ot il
address used by these Auto Generated TeerEnckis B2 TIMEREN  R11/M4
tags are not used elsewhere T R
unintentionally. This may cause
unpredictable behavior. ok [ Conce T

For example the Timer Instruction will create tags: TIMER.ACC, TIMER.RST, TIMER.EN,
TIMER.DN, and TIMER.PRE with the base tag of TIMER. Base tag address is R10 and the re
auto generated tags use R11 and R12.
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These tags will appear in the tag databdmit they cannot be edited or deleted unless the base

tag and its associat

ed object

-
*U Tag Database
Search and Reglace n Tag Name

e Regplace Wi

Togs TagNesw
START
MOTOR
TAL
TIMER

Adde:

on
)
NT 16 R10

-

’

Totel Tage
Edit Tag Details

g Tag Name

Tag Daatype

TiMeER ALL
TIMER RSY
TIMEREN
TIMER DN
TIMER PRE

16 R0

GNED_NT 16 R12

R11A13
AN
RNAS

Add
Tag

Deletn
Unused
Togs

Close

Hep

Help oK Carcel

Table of Tag Formats
This table describes all the different possible tag formats that exist. While it may look
complicated most of these are auto created for you so the user only needs to create the basic
tags.Note: All tags can have their name modified except for systemessived tags.

Tag Name StructurPossible Dat Description How Created Example
Types
TAG NAME Discrete or |[This is the basic tag the su{User Created. LIGHT, VALUE
- Register can create and modify the
address of.
TAG_NAME.# Discrete (Bit Bit access to the register. [User Created. VALUEZ1.0

within word) \Works with Registers only.
TAG_NAME.RES#Register Reserved tags for internal [Auto Created for certaf\/ALUE1.RES1
calculations. function blocks.
M#.INPUT # Discrete Module # Inputs. User can [Created during 1/O MZL1.INPUT 1
B changedhame. Config. -
M#OUTPUT # Discrete Module # Outputs. User calCreated during I/O M3.QUTPUT 7
B changed name. Config. -
M#.INPUT REG #Discrete Module # Input Registers. [Created during I/O M7.INPUTREG
User can changed name. [Config. 3
M#.OUTPUT REGIDiscrete Module # Output Registers|Created during I/O M5.OUTPUT R

User can changed name.

Config.

G 5
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M#. TAG_NAME |Discrete or [Specialty module # tags. |Created during /O |[M4.CNTR1_C(C
- Register User can changed name. [Config. NTS -
| SD_TAG_NAME |Discrete System discrete. Always in project. | SD_FIRST_S(
N
| SR_TAG_NAME |Register System register. Always in project. | SR_MINUTES

I/O Address Format for EZRack PLC

Bit
MI1.INPUT_ 5
/ \
Module Slot Number Input / Qutput 1/0 Position
\ 1
M3.0UTPUT_15
Register

M2.INPUT_REG_4

_— AN

Module Slot Number Input / Output 1/0O Position

/

M4.0UTPUT_REG_5
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3.3.3 Relay/Boolean Instructions

Use discrete instructions tmonitor and control the status of bits in the PLC. The bits that can
be monitored / controlled by using relay instructions are inputs, outputs, internal bits and
system bits.

Adding Relay/Boolean Instructions
To configure all of the various Relay/Booléastructions, perform the following steps:

1
2.
3.
4

Click on any Boolean instruction icon on the right side of the screen.
Position the mouse over the Ladder diagram and click to place the instruction.
To enter the Tag name/address, double click the instructiompien its Dialog box.
Select a proper Tag name/address from the drop down list called Tag Name.
a. If need be you can add a new tag by entering a new Tag Name
b. Now either press enter or right click on the Tag Name and the Add New Tag
Details dialogue will ape.
c. Enter theTag Address in this screen.

Mormally Open Contact Instruction ﬁ
Instruction Distails
Tag Name
START -

OK || Cancel || Heb
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| | _ Normally Open Contact:
LSS The Normally Open Contact insttion reads/examines an

input or storage bit at memory locain Aaaaa. If the correspondimgemory bit is _| —
ON (1), power will flow througthis element. Aaaaa

Normally Closed Contact:
o The Normally Closed Cumct instruction reads/examinesn TAG

input or storage bit at memory location Aaaaa.hétorresponding memory bit is _/J:;La_
OFF (0), power will flow througthis element.

Memory Type | Syntax(A) | Range (aaaa)
Discrete

Discrete Inputs I 1-128
Discrete Outputs (@) 1-128
Discrete Internals S 1-1024
System Discretes SD 1-16
Register Discretes

Bit Access Registers* \ R | 1-16384/015

*Bit level access to registers is possible. Witibe accessing bits of certain register (only 16 bit registers are allowed) for
example for R1 you can access bit hg$21/0. See section 3.3dr more information.

Allowed Data Formats: Discrete and Bit Access to Registers

TART MOTOR
2 | { —
11 0

In the exampleabove, when input 11 is ON, output O1 will energize.

TOF MOTOR
3 H\| { —
Iz 01

In the example above, when input 12 is OFF, output O1 will energize.




109

'|F|' oo Positive Contact:
The Positive Contact instructioeads/examines an input or tac

storage bit at memory locain Aaaaa. If the addressed bis transitioned from o il
the OFKRO0) to the ON (1) state in theurrent scan, power will flow tiough this heen
element for the resof that scan.

. Negative Contact:
N[ Negative Contact The Negative Contact insttion reads/examines an inpor  Tac
storage bit at memory locain Aaaaa. If the addressed bis transitioned from the _/J:aaa
ON(1) to the OFF (0) state in tleairrent scan, power will flow tiough this element
for the restof that scan.

Memory Type | Syntax(A) | Range (aaaa)
Discrete

Discrete Inputs I 1-128
Discrete Outputs @) 1-128
Discrete Internals S 1-1024
System Discretes SD 1-16
Register Discretes

Bit Access Registers* \ R |  164/015

*Bit level access to registers is possible. You walcsessing bits of certain register (only 16 bit registers are allowed) for
example for R1 you can access bit hg$21/0. See section 3.3.1 for more information.

Allowed Data Formats: Discrete and Bit Access to Regi€alg {he first 64

registerg
FEH LOOR,
4 HF| { =
I3 a3

In the example above, every time IZakes an ofto-on transition incurrent scan, O3 will
energize for a single scan.

LOSED D00k
5 —n| { —
14 0z

In the example above, every time |4akes an orio-off transition in current scan, O3 will
energize for a single scan.

Note: ThePositive and Negative Contact instructions test whether a bit has changed from 0 to 1 or 1 to O during the current scan
ladder logic respectively. Therefore, to use these instructions, the logic to change the state of the bit MUST be piadled bgio
containing this instruction. If the logic for change of state is placed after the instruction, the instruction will nebertsaesition,

and therefore will never be true.
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: As long as power flows to thiseehent, the bit Aaaaa associated — —

with the Normally Open Coil instruction remains ON (1). ABang
o Normally Closed Coil:
/ } [NE Coil . . - TAG
As long as power flows to thiseshent, the bit Aaaaa associated U
with the Normally Closed Coil instruction remains (HF Aaaaa
Memory Type | Syntax(A) | Range (aaaa)
Discrete
Discrete Outputs (0] 1-128
Discrete Internals S 1-1024
Register Discretes
Bit Access Registers* \ R | 1-16384/015

*Bit level access to registers is possible. You will be accessing bits of register (only 16 bit registers are allowed) for
example for R1 you can access bit hg$21/0. See section 3.3.1 for more information.

Allowed Data Formats: Discrete and Bit Access to Registers

OFEH D00k
5 | { —
I3 oz

In the example above,energizes when I3 transitiofiom O to 1.

=TOF MC

& — | I
12 (1]

In the example above, O6 will be-daergized as long as 12 is ON.
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. Set Coil:
Set Coil - il [ Z
When power flows to this elementhée Set Coil instruction —isi—

sets/turns ON (1) the specifiemlitput or storage bit at memoripcation Aaaaa. Aaaaa
Oncethe specified output or storage memory bis turned ON (1), it will remain Q) even if

the rung conditionghange later to stop powerdW to the element. The only wap change the
status of the specified storageNJ YSY 2 NB 0 A listad&{S aieK S {YBMS a/SAiA
instruction.

When power flows to this eleemt, the Reset Coil instruction — R

resets/turns OFF (0) the sgified output or storage bit anemory location Aaaaa. Aaaaa
Oncethe specified output or storagamemory bit is turned OFF (0) will remain OFF (0) even if
the rung conditions change later &iop power flow to the elemenfThe only way to change the
status of thespecified storage ormemory lit5 4 SG o0& WwWwSasSiad / 2AtQ A
instrudion to set/turn ON (1).

Memory Type | Syntax(A) | Range (aaaa)
Discrete

Discrete Outputs @) 1-128
Discrete Internals S 1-1024
Register Discretes

Bit Access Registers* \ R | 1-16384/015

*Bit level access to registers is possible. You walceessing bits of certain register (only 16 bit registers are allowed) for
example for R1 you can access bit hg$21/0. See section 3.3.1 for more information.

Allowed Data Formats: Discrete and Bit Access to Registers

TART SET
7H | {5—
I1 ov

In the example above, bit 0% et wien 11 is ON. Bit 07 will rema8et even after 11 becomes
FALSE.

TOF RESET
8 | =
Iz =1

In the example above, if 12 is ON, S1 will be Reset (turned OFF).
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'|i W e EE S Normally Open Immediate Input: TAG
Input The Normally Open Immediate Input instruction —i

reads/examineghe status of the specified Inputgint at location Aaaaa directly fanaa

from the EZLGX I@odule at thetime of execution and NOT frothe memory bit present in the

Image Table. If the correspondingput state is ON (1), power will flow through thigelent. All

the available inputs on correspondingpdule are read only. The Imagable is also updated

with the read input memory locations.

|‘,| e e Normally Closed Immediate Input: TAG,

Input The Normally Closed Inediate Input instruction —Ll’l—
readsfexamines the status dghe specified Input point at location Aaaaa directly frorin’®
the EZLGX I@odule at the time of executioand NOT from the input meany bit present in
the I/O scarimage. If the corresponding inpstate is OFF (0), power wiltbw through this
element. WhenAaaaa corresponds to an EZLGX 10 inpatlule, all the available inputs on the
corresponding module are read onljjhe Image Table is also updated with the read input
memory locations.

Memory Type | Syntax(A) | Range (aaaa)
Discrete
Discrete Inputs \ I | 1-128

Allowed Data Formats: Discrete Only

B-STOP E-STOP
5 i} {j—
IS5 [Nf=]

In the example above, when instructiedi| --is executed, the inputnodule addressed 18 is
read, and then theung is solved. All inputs {I8) on that module are read and the memory is

updated.
1-5TOF E-STOF
g i [ {i}_
I& ng
In theexample above, when instructicr|i| ---is executed, the inputnodule addressed I8 is

read, and then theung is solved. All inputs ¢II8) on that module are read and the memory is
updated.

A Normal PLC scan consists of reading inputs (and savimgpiitestatus in memory or input image table), solving ladder logic, and writing outputs
(from memory or output image table). During a logic scan, if a reference to an input comes up, the value stored in nuserbfprighat input.
Similarly, if logic neds to energize an output, a corresponding memory bit is set, which is later written to the physical output during e pi@se.

The immediate input instructions allow you to read a corresponding input bit at the time of instruction executiose @nel most current bit status
(instead of the status stored in memory during input read) in logic solving. Immediate input instructions update allcthredsiponding to an input
module, even if only one of the bits is used in an Immediate input atisinu For example, if 11 is used for immediate input, which is on an 8 input card,
bits 11- 18 would be updated immediately.



_(- JeansEes Normally Open Immediate Output: TAG
Output When power flows tdahis element, the Normally Open —p—
Immediate Output instructiosets/turns ON (1) the specifiexitput point at Aaaaa

memory location Aaaaa directly on tiEZLGX I@odule and the output memarbit in the
Image Table at théme of execution.

_{ j')- el Normally Closed Immediate Output: TAG,
Output When power flows tdhis element, the Normally Open —{i—
Immediate Output instuction resets/turns OFF (0) tlspecified output point at feee

memory Iccation Aaaaa directly on the EZLGXni@lule and theoutput memory bit in the
ImageTable at the time of execution.

Memory Type | Syntax(A) | Range (aaaa)
Discrete
Discrete Outputs \ o) | 1-128

Allowed Data Formats: Discrete Only

2=STOFP E-STOF
s il {I—
IV 03
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In the example above, if the powdoivs to the output instruction©8 will be energized and

immediatelywritten to the physical outputorresponding to O8.

I-STOP E-STOP
n I n
8 I {f—
I8 08

In the example above, if the power flewo the output instruction, O&ill be deenergized and

immediately written to the physidautput corresponding to O8.

A Normal PLC scan consists of reading inputs (and saving the inustistatemory or inputnage table), solving ladder logiand

writing outputs (from memory or output image table). Durlogic scan, if a reference to amput comes up, the value stored

memory is used for that inpuimilaly, if logic needs to energiz@ output, a corresponding memobjt is set, which iater written

to physcal output during the I/O scgphase.

The immediate Output instructiordlow you to write to thecorresponding physical output at thtene ofinstruction execution,
insteadof waiting for the 1/0 scan to write theutput. Only the output referred to ke instruction is updated.
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3.3.4 Compare Instructions

Compare instructions allow you tmmpare values using a specidmmparison instruction.
When usiig compare instructions you musbmpare values of the same data arndplay type.
The parameters yoanter are program constants or logicaldiesses of the values you wetot
compare.

Compare instructions perform comparisoofstwo addresses lut 1 and Input 2lefined by the
data box selected. When the processimds the expressiors true, the power flows through
these instructions.

Adding Compare Instructions
To add Compare Instructions, perform the following steps:
1. Click on any Compare tngction icon on the right side of thecreen.
2. Position the mouse over the Ladder diagram and click the mouse to place the
instruction.
3. To enter Data/Display types, double click the instruction to open its Dialog box.

a_ == 4 Select a proper Tag name/addrdssm the
PR m——— drop down list for Input 10r add a new tag.
B T— . 5.Select a proper Tag name/address from the
drop down list foinput 2.0r add a new tag.
Deaee (GO <] e 6.Choose the correct data format from the last
s 2 drop down list orthe dialog box.
Do ) 7.Data types for bothnput 1 and 2nust be the
Display all values in | Decimal - Same'
ok [ coes [ 1 ]
Adding tags:

a. If need be you can add a new tag by entering a new Tag Name

b. Now either press enter or right click on the Tag Name and the Add New Tag
Details dialogue will appear.

c. Enter theTag Address in this screen.

Note:

1) Data of fie different types SIGNED_INT_16, SIGNED_INT_32, UNSIGNED_INT_16,
UNSIGNED_INT_32 or FLOAT 32 is allowed.

2) Word Data Types default to decimal display type.

3) UNSIGNED Data Types also allow Hex and Octal displays.

4) Display Type allows you to seleotthe number will be displayed in the program. There are
three display options



The EquhTo instruction can be used to tuiel |

compae two Inputs, Input 1 at memonpcation Aaaa and Input Anaal
2 at memory locatioBbbbb. Ifinput 1 = Input 2 then power will
flow through thiselement. Either Inputs can l@ssigneda Bbbbt
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EQ

TAG —InFut 1

TAG .~ InFut 2

constant value. Values can Hisplayed in Decimal, Hex, or Octal
format. Both Input 1 and Input 2 must loé the same data type.

5 The Not Kual To instruction can be used to s

HER!
compare two Inputs, Input 1 at memolgcation Aaaa and Input TAG —Ineut 1 [
2 at memory locatioBbbbb. IfL y Lddzd ™ Ly LJdzi oo S NJ
flow through thiselement. Either Input can bassigneca gAS mInFut 2

constant value. Values cae ldisplayed in Decimal, Hex, ©ctal

format. Bothlnput 1 and

InpuR must be of the same data type.

Memory Type | Syntax(A, B)| Range (aaaa) | Range (bbbb)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data Formats: all register data type exd®@D and ASCII

[={¥]
[U1&]

TAG 1 -InFut 1
R1

4 TRE_Z-InFut 2
Rz

MOTOR

o1

In the example above, if R1 equals R@wer will flow out of EQ an@1 will be energized.

HER
[U1Ga]

TAG 1 -InFut 1
R1

7 TAG_2-InFut 2
RZ

MOTOR

o1

In theexample above, if R1 does najual R2, power will flow out AIEQ and O1 will be

energized.



116

Greater Than:
The Greatr Than instruction can be usé¢al

. 5T
compae two Inputs, Input 1 at memongpcation Aaaa and [U1&]
Input 2 at menory locationBbbbb. Ifinput 1 > Input 2 then g TnEdt 1
power will flowthrough thiselement. Either Input can be

. . . . TAG  —InhFut 2
assignedh constant value. Values can dhsplayed in Decimal, Bbbbt

Hex, or Octal fanat. Both Input 1 and Input 2 must lof the
same data type.

The Les§ han instruction can be used to

compae two Inputs, Input 1 at memonpcation A@aa and Input | rites -
2 at memory locatiorBbbbb. Ifinput 1 < Input 2 then power will poy| Ut 1
flow through thiselement. Either Input can bassignedh TAG " Ireut, 3
constant value. Values can Hisplayed in Decimal, Hex, or Octe Bbbbt

format. Both Input 1 and Input 2 must lod the same data type.

Memory Type | Syntax(A, B)| Range (aaaa) | Range (bbbb)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data Formats: all register data type exd®@D andSCII.

BT MOTOR
[U1E] [
3 TAG 1 -InFut 1 —
R1 o1
4 TAG_Z2-InFut 2
RE

In the example above, if R1 is Greathail R2, power will flow out an@1 will be energized.

LT MOTOR
(U151 [
& TG 1-InFut 1 —
Ri 01
7 TAG 2 -InFut 2
R

In the example above, if R1 is Lésmn R2, power will flow and @ill be energized.
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= SRRy Greater Than Or Equal To:

equal to The Greater flan Or Equal To instruction
canbe used b compare two Inputs, Input 1 aemory e
location Aaaaa anthput 2 atmemorylocation Blbbb. If Input Xﬁfa;_mmt 1|
1 is Greater Than Gqual Tdnput 2 then power will flow
throughthis element Either Input can be assignedconstant Ly TR

value. Values can be displayeddacimal, Hex, or Octal
format. BothInput 1 andinput 2 must be of the same data type.

<= LS LE el Less Than Or Equal To:
Tt

0 The Lesshan Or Equal To instruction -
canbe used b compare two Inputs, Input 1 atemory [utel |
location Aaaaa and Input 2 at memdogation Bbibb. If Input A InFut 1
1is Less Than Or Equalinput 2 then power will flow
through thiselement. Eher Input can be assignedcanstant gﬁﬁ)t‘j_mpm g

value. Values can be displayediacimal, Hex, or Octal
format. Both Input 1 andIinput 2 must be of the same data type.

Memory Type | Syntax(A, B)| Range (aaaa) | Range (bbbb)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data Formats: all register data type exd®@D andSCII.

5TE MOTOR
LULE] [
3 TAE_1-IrFut 1 —
Ri o1
4 TRG_Z-InFut 2
RE

In the example above, if R1 is Grealéran or Equal To R2, power it out and O1 will be
energized.

LTE MOTOR
[U1G] [
& TG 1-InFut 1 —
RI 01
7 TAG_Z-InPut 2
RZ

In the example above, if R1 is Lessqudt To R2, power will flow oaind O1 will be energized.
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The Limit inBuction can be used to LIHIT [

. . [U1E]
compareregister daa values of the Input at memoltgcation TAG Lo
Aaaaa with Low at memory locatidBbbbb andHigh at BODDH 5 g | tac 3
memory location Cccce. ¥ ! | | | RX! A OO®O x TAG Slneut

then power will fow through this element. Any dhe
registers (Input, High or Low) can besigsed a constant value. Valuesn be displayed in
Decimal, Hex, or Octidrmat. All the registers mudie of the same data type.

Note: This is the same instruction that can dsdound in thd=unctionlnstruction section. It is
alsolocated here for convenience sake.

Memory Type | Syntax(A, B)] Range (aaaa) | Range (bbbb)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data Formats: all register data type exd®@D and\SCII.

CIMIT UALVE
[U1E] :
& TAG_ 2 —Law L
RE O |TeG 3 ]
High-|R3
7 TRG_1-InFut
R1

In the example above, if the input Rlwithin R2 and R3, power witbw out and O9 will be
energized.
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@ Compare Values Compare Values:
= TheCompare Values instruction cae EOMPRRE

UALUES
used b compare two Inputs, Input 1 asemory location Aaaaa TAG [FIrFutl k
andInput 2 atmemorylocation Blbbb. Based on the Input 1 Aaaai
and Input 2 comparison the corresponding discrete tag (Cccct g@gt-m[mz]

Ddddd, or Eeeee) will turn on. This instruction examines
whether Input 1 and Input 2 are greater than, equal, or less than. Either Input can be assigne
constant valie. Valuescan be displayed in Decimal, Hex, or Ofahat. All the registers must

be of the same data typ&ower constantly flow through this element.

Note: This is the same instruction that can also be found ifrtimetioninstruction section. It is
alsolocated here for convenience sake.

rCompare Values Instruction @
[ Instruction D;ta@l
Compares 2 Inputs and evaluates whether Input 1 (>, <, =) Input 2. Tums on discretes comespondingly.
Inputs Results
Input 1 Greater Than Tag (Input 1> Input 2)
Tag Name TAG 1 (Aaaaa) - TAG3 (Cccce v
Data Type UNSIGNED_INT_16 tl;\gg 2ubeRians A Equal To Tag (input 1 = Input 2)
TAG4 (Ddddg -
b 2 Less Than Tag (input 1 < Input 2)
® TagName  TAG2 (Bbbbb - TAGS (Eeeep e
7) Constant
Display allvaluesin [Decimal =]
[ ok ][ cancel [ Hep
Memory Type | Syntax(A, B)| Range (asaaa) | Range (bbbb)
Registers
Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20
Memory Type | Syntax(C,D, E)| Range (cccc)| Range(dddd) | Range(eeee)
Discrete
Discrete Outputs O 1-128 1-128 1-128
Discrete Internals S 1-1024 1-1024 1-1024
RegisterDiscretes
Bit Access Registers* \ R | 1-16384 /015 | 1-16384/015 | 1-16384/015
*Bit level access to registers is possible. You will be accessing bits of certain register (only 16 bit registers Jréoakoxanstple for R1 you can
access bit 1 using1/0. See section 3.3.1 for more information.

Allowed Data Format®iscreteall register data type excef@CD and ASCII.



10

11

12
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Compare Values Instruction &J‘
Instruction Details
Compares 2 Inputs and evaluates whether Input 1 (>, <, <) Input 2. Tums on discretes comespondingly.
Inputs Results
Input 1 Greater Than Tag (Input 1 > Input 2)
Input 1 Tag TAG1 - GREATER -
Data Type UNSIGNED_INT 16 7put 2must be of same dta Equal To Tag (nput 1 = Input 2)
EQUAL -
Input 2 Less Than Tag (Input 1 < Input 2)
@ TagMName  TAG2 M LESS hd
() Constart
Display all values in
[ ok ][ cancel |[ Hep
COMPARE
UALUES .
TR TrIneutl [ In this example:
TAG Z-InFutz . . .
B2 [ T If R1 > R2 then S1 will be ON and 012 will be energizec
1 If R1 = R2 then S2 will be ON and @illbe energized.
S - 1 If R1 < R2 then S3 will be ON and O10 will be energizec
| (1
S1 o1z
EQUAL MIXER
| (1
52 o011
LESS FLUMP
| (1

53 o1i@
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3.3.5 Math Instructions
The instructions listed within this chaptperform arithmetical operationsn user specified
values or addresseslIMath Instructions are alwayBRUEthat is, power flows through them).

Adding Math Instructions
To configure all of the various Math insttions, perform the followingteps:
1. Click on any Math instruction icon on the right side of the screen.
2. Position the mouse over the Ladder diagramd click the mouse to place the
instruction.
3. To enter Data/Display types, double click the instruction to open its Dialog box.

Add Instruction =] 4. selecta Tag name/address from the
[ nstruction Dtais | drop down list foinput 1. Or add a new tag.
Result = Input 1 = Input 2
input 1 5. Select a Tag name/addressringhe
® Togtiame - [NPUTH * || drop downlist for Input2. Or add a new tag.
Data Type UNSIGNED_INT_16 Isna?nL; i:igdnie:un mustbeo
6. Select a Tag name/address from the
Input 2 drop down list for ResulOr add a new tag.
@ Tag Name INFUT 2 -
Constant
7. For Absolute, X=Y Conversion, and
Save Resultin (Res) RESULT - Binary Conversion instructions, select
Dispiay allvlues i [Deamal ] Source and Destination Tag

names/addresses.

[ ok [ cacd |[ Heb |

8. Choose the corredadata format from the last drop down list on dialog box.
9. Data types for all Input 1, Inp@tand Result must be the same (Source and Destination
for Absolute and Conversion instructions).

Adding tags:
a. If need be you can add a new tag by entering a newNgage
b. Now either press enter or right click on the Tag Name and the Add New Tag
Details dialogue will appear.
c. Enter theTag Address in this screen.



Add:

When powerflows to this element, the Add

instruction adds the register data values of thaputs,
Input 1 at memory location Aaaaa and In@uat memory
location Bbbbb. The addealue is stoed in Result at
memory locationCcccclnput 2 can be assignedcanstant
value. Values can be display@decimal, Hex, or Octal formd@oth thelnputs and Result must

be of the same data type.

Subtract:

When power flovs to this element, the

Subtractinstruction subtacts the register data value of
Input 2 at menory location Bbbbb from Input 1 atemory
location Aaaaa. The subtracted valisestored in Bsult at
memory location Ccccc. Inplitandinput 2 can be
assigned a constanialue. Values can be displayed in Decitdalk, or Octal format. Both the
Inputs and Result must be of the same data type.

AlRD
[U1&]

-IF-1
Res-

TAG
Aaaai

TAG -IP-Z
Bbbbk

122

TAG 3
Cccce

SUE
[U1E]
TAG -IF-1
Aaaai

TAG | -IP-2

Bbbbk

Res-

TAG 3
Cccce

Memory Type | Syntax(A,B,C) | Range (aaaa) | Range (bbbb) Range (cccc)
Registers

Input Registers IR 1-64 1-64 1-64
Output Registers OR 1-64 1-64 1-64
Registers Internals R 1-16384 1-16384 1-16384
SystemRegisters SR 1-20 1-20 1-20

Allowed Data Formats: all register data type exd®@D andSCII.

ADD
4 [U1&]
LEVEL 1-IFP-1
Rl
Res—|R3
g LEVEL 2-IP-Z
RZ|

LEVEL

In the example above, R1 will be adbito R2 and the result will j@aced in R3.

SUE
[U1&]

LEVEL 1-IP-1
E1
Res—|R3
5 LEVEL Z-IP-Z

RZ

LEVEL

In the example above, R2 will be subtext from R1 and the result witle placed in R3.



. Multiply:
When power flovg to this element,

MUL
[U1E]
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the Multiply instruction muliplies the register data
valuesof two Inputs, Input 1 at memory locatiohaaaa
andInput 2 at memory location Bbbblihe multipled
value is stored in Result atemory locaton Ccccc. Input
2 can beassigned a constant value. Values can belaysal in Decimal, Hex, or Octatmat.
Both thelnputs and Result must be of the same datpeay

When power flovs to this element,

the Divideinstruction divdes the register data value of

TAG —IF-1

Aaaai T
Fes—|ccecc

TAG . —IF-2

Bbbbt:

nIu
[U1s]

AG 3"

Input 1 at memory location Aaaaa by Input 2raemory
location Bbbbb. The divided valigstored inResult at
memory location Ccccc. Inplitandinput 2 can be
assigned a constanialue. Values can be displayed in
Decimal Hex, or Octal format. Both the Inmiaind Result must be of the same data typewer
will stop flowing through this element if divis by zero is attempted.

TAG -IF-1
Aaaai
Resz-

TAG . —-IP-2

Bbbbq

TAG 3
Cccce

Memory Type | Syntax(A,B,C) | Range (aaaa) | Range (bbbb) Range (cccc)
Registers

Input Registers IR 1-64 1-64 1-64
Output Registers OR 1-64 1-64 1-64
Registers Internals R 1-16384 1-16384 1-16384
System Registers SR 1-20 1-20 1-20

Allowed Data Formats: all register data type exd®@D andSCII.

MUL
[U1&]

LEVEL 1-IP-1
R1
Fes—
5 LEVEL Z-IP-Z2
RZ

LEVEL
3

In the example above, R1 will be multiplied by R2 and the prodiidvevplaced in R3.

CLIu

[U1&]

LEVEL 1-IP-1
R1

Res-

g LEVEL 2-IP-2
RZ2

LEUEL
3

In the example above, R1 will be dizitlby R2 and the result will igaced in R3.



7: Modulo Modulo:

When power fbws to this element, the
Moduloinstruction divides the regist data value of Input
1 at memory location Aaaaa by Input 2@emory locéion
Bbbbb. The Remainder Valigestored in Bsult at memory
location Ccccc. Input andinput 2 can be assigned a
constantvalue. Values can be displayed in Decitdak, or Octal format. Both the Inmiand
Remainder must be of the same data typewer will stop flowing through this element if
division by zero is attempted.

TAG
Aaaai

TAG .

Bbbbt|

MOC
[U1&]

-IP-1
Res—
-Ip-2
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TAG 3
Cccce

Memory Type | Syntax(A,B,C) | Range (aaaa) | Range (bbbb) Range (cccc)
Registers

Input Registers IR 1-64 1-64 1-64
Output Registers OR 1-64 1-64 1-64
Registers Internals R 1-16384 1-16384 1-16384
System Registers SR 1-20 1-20 1-20

Allowed Data Format$SIGNED and UNSIGNED data types only

MO
[U1&]

LEVEL 1-IP-1
R1
Re=-
5 LEVEL 2-IP-2
RZ

LEUEL
3

In the example above, R1 is divideg R2 and only the remainderptaced in R3.
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Absolute:
Absolut .
When pwer flows to this element, the (9121

Absoluteinstruction converts the signeghegative) regier data TAGiSre [
value of Src at memoipcation Aaaa#o the absolute (positive |
only)data valueand stores it in Dest at memotgcation Bbbbb. BobgE ot

Both Source an@estinationmust be of the same data type.

Memory Ty | Syntax(A,B) | Range (aaaa) | Range (bbbb)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data FormatsSIGNED and FLOATING_PT data types only

AES
[Z16]

OH —5kc
16

POSITI
[

5 | ABS POSITION -Dest
R11

In the example above, R11 will contdlire Absolute value of R10 (fexample, if R10 wad0,
R11 will contain +10).
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When powerflows to this element, the

X=YConversion istruction converts the registetata typeof Src TAG cSounce |
at memory location Aaaa® Res at mmory location Bbbbb and |
copiesthe conveted data value to Res at memaigcation Bbbbb. Bobot|LoTE]

If Src has a Floating Point dayge it can either be rounded off to

the neaestinteger value or truncateavhenconverting to other data typesVhen the integer
or floating point data vale is converted to an ASCII tygata value, the number of digits,
decimal podion and justification (leadingeros, leading spaces, or trailiggaces) can be
assigned as per user.

Note: This is the same instruction that can also be found iD#tatype Conversiomstruction
section. It islsolocated here for convenience sake.

Memory Type | Syntax(A,B) | Range (aaaa) | Range (bbbb)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data Formats: all register data types.

Note: If converting a signed 16 bit (with a negative valydo anunsigned 16 bit register the
result will always be zero.

B=y

A —Source
RSEa|[UZZ]

RSESICHIE]
In the example above, variable @®®500) which is an UNSIGNED(LB22) Type, will be
converted to an ISIGNED_16 Type (U16) and sand®l




['E:I:'ﬁ JF C i
e ormat Conversion

FormatConversion:
When power fbws to this element, the

FormatConversio instruction converts the dattormat of Fom at
memory location Aaaaa tboat memory location Bbbbb as
follows:

w
w
w
w

Binary to BCD
BCD to Binary

Binary to Gray Code
Gray Code to Binary

Cormvert
[U1&]

TAG =Fram

Aaaai

EIH

TAG . =To

BbbbL|GREY
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Both the From and To data types must A 16 bit Signed Integer, 16 hihsigned Integer, or 16
bit BCD for Format Conversion instruction.

Note: This is the same instruction that can also be found iD#tatype Conversiomstruction

section. It islsolocated here for convenience sake.

Memory Type | Syntax(A,B) | Range (aaaa) | Range (bbbb)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data FormatSIGNEDONT_16, UNSIGNED_INT_16, BRD 16

Convert
[U1E]

LEVEL 1 —Fram
R1|BIH

LEVEL 2-Tn

RZ|GRY

In the example above, R1 which iSBimary format, is converted tGray Code and saved in R2.



the Advanced Matlinstructionperforms a selected

operation onthe register data values dhput at memory

Y Advanced Math:
Advance Math ;
E- When powerflows to this element,
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Ay
Mat.h

TAG
Aaaai|~InFut

location Aaaaa. The resultinglue is stoed in Result at
memory location Bbbbdnput can be assignedanstant
value. Values can be displayeddacimal, Hex, or @al format. e Input can be any data type
but the Result must be dfype Floating PointPlease see more information below and on next

SERT

Res—|TAG 2
Bbbbb

page.
Memory Type | Syntax(A,B) | Range (aaaa) | Range (bbbb)
Registers
Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data Formatdnput can beall register data typesxcept BCD and AS®ésult
must be FLOATING_PT_32.

Advance Math  function allows you to perform following mathematical operations in

ladder logic:
Square Root
Log (base 10)

Sin

Cosine

Tan

Inverse Sin

Inverse Cosine
Inverse Tan
Convert to Radians

= =4 =48 -9_-9_-9_9_9_49_49_-9-9

Convert to Degrees

Exponent (e Input )
Natural Log (In, base e)
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Adding Advancedvath Instruction

1. Click on the Advanced Mathstruction icon on the right side of theereen.

2. Position the mouse over the Ladder diagram and click the mouse to place the
instruction.

3. To enter Data/Display types, double click the instruction to open ite@iaox.

4. Select the Operation you would like to perform from the dropdown menu. For more
information on operations see descriptions below.

5. Select a proper Tag hame/addressnirthe drop down list for InputOr add a new tag.
You can also instead put in arstant.

6. Select a proper Tag name/address from the drop down lisREsult Or add a new tag.
Note: Result tag needs to FLOATING_PT.

Advance Math Instruction {&J

Instruction Details

Result = Operation(input)

Operation Square Roat o

ot { Trigonometric Functions require Radians as the input )
Inp:

@ Address  TAG 1 -

Constart

Result Tag RES -
{Result tag must be of type floating poirt)

[ ok || canced |[ Heb

Adding tags:
a. If need be you can add a new tag by entering a new Tag Name
b. Now either press enter or right click on thag Name and the Add New Tag Details
dialogue will appear.
c. Enter theTag Address in this screen.

There are several operations under Advance Math Instructions you could use in your PLC
program.

1. Square Roo& Exponent (e” Input) T
Click on to the droplown button to selecSquare root 7 il
Operation to see how this works. For example if the Input

Tag R1 has the val@b stored, the Result Tag R2 would 8
have the output to be 5 in this case since square root of 2L,

5. This JustifieResult = Input

-InFut.

Res—

A
[N
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Similarly, if you want to Obtain thExponentialof a L
constant Value, then you would need to have the input = 7 ExF
Value stored in the Input Tag R1 and the Exponential of
the Input Value applied would be stored in the Result Ta

R2.

—InFut

Rez—(R2
& RZ2

2. Trigonometric Functions:
Note: All Trigonometric functions require radians as the inputs (not degrees); (Convert to Rad
function is available to convert degrees to radians)

[Emnnem (e"Operand) ,] For Trigpnometric functions, click on _t_o the drgp down button to
select either SIN, COS or TAN Fundsame, cosine, tangent).

Sguare Root |

Log (Base 10) -

Exponent (e “Operand) _ a Here the Input Tag R1 would
Natural Ini ﬂni | siw [ have the Value stored in

05 ' Ell-1reut Radiansand theOutput of

TAN | = Res-|Rz2 the Sine operation is Stored
Inverse-SIN j in the Result Tag R2.
Inverse-C05

Inverse-TAN | Input Tag Type could be either an Address such as R1 or a constar
Convert to Radians Value.

Convert to Degrees

Input Tag Type doesniecessarily need to be of floating point type but tResult Tag must be
of floating point Type.

Similarly, you could apply the same steps for Cosine & Tangential functions.

3. Inverse Trigonometric Functions
Note: Inverse Trigonometric functions retuadians in the result tag (not degrees) (Convert to
degrees function is available to convert radians to degrees)

With the Advanced Math Functions, you would be able to calculate the Inverse Sin, Cosine ol
Tangent of a Value. Shown below is an examplew#rseSIN to show how the inverse sine
operation works.

7 S“‘:a:{hl Input Value in Radians for which the Invef3 operation is to
Ri-Ineut be done is stored in the Input Tag R1 and the result of the sine
E 5 inverse operation is stored in the Result Tag R2.

Similarly, yowould be able to calculate the cosine inverse and Tangential Inverse.
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4. Logarithmic Function

[|m,eme_5|m ,] Click on to the droflown button to select.og(Base 10Here you

Square Roat could find the Logarithmic function of any value. If the Input Tag R1

I'gb:[m.—d} has the Valu@, then the Resuk> Log (2)= 0.414 is Stored in the
onent (& Operan

Natural log ) Result Tag R2.

SIN

COos

E;Eme_sm Similarly, you could qbtain thdatural Logarithm(!nverse function of

Inverse-COS5 the exponential function) of any value by following the same steps

Inverse-TAN

Conver to Radians
Conver to Degrees

with the result getting stored in the Resukg.

5. Convert to Radians and Convert to Degrees:
Here is the formula teonvert degrees to radians

= lops® +-=v | o ful ruidv

Mﬁdtuh

E]

7 RAD
El
El|-InFut.

el Res-

Input Tag R1 would have the Value in Degrees stored
and the Outputin Radians would be stored in the Result

RZ Tag R2.

The Formula t&€€Convert Radians to Degreés

Isful rae lop+™ - v7|



3.3.6 Bit Logic Instructions
Bitwise Instructions operate on it or 32-bit SIGNED and UNSIGNIa types. Operations

are performed on théit patterns of two registersAfter the operdion, the results are stored in
a third regster (Res). Neithanput is changed.

Adding Bit Logic Instructions
To configure all oftte various Bitwise inatctions, perform the followingteps:

1. Click on any Bitwise instruction icon on the right side of the screen.

2. Position the mouse over the Ladder diagram and click the mouse to place the
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3. To enter Data/Display typedpuble click the instruction to open its Dialog box.

===

Input 2 and Resutt must be of

Instruction.
AND Instruction
Instruction Details
Result = Input 1 & Input 2
Input 1
© Tag Name INFUT 1
Data Type UNSIGNED_INT_16
Input 2
@) Tag Name INPUT 2
Constart
Save Resultin (Res) RESULT
Display all valuesin | Decimal -
[ ok

Help |

4. Select a proper Tag name/address from the drop down lisinjont 1. Or add a new tag.
5. Select a proper Tag hame/address from the drop down listniout 2. Or add a new tag.
6. Select a proper Tag namefdress from the drop down list for Resulir add a new tag.
7. Choose the correct data format from the last drop down list on dialog box.

8. Data types for allnput 1, Input 2 and Result must be the same.

Adding tags:

a. If need be you can add a new tag by einig a new Tag Name
b. Now either press enter or right click on the Tag Name and the Add New Tag Detai

dialogue will appear.

c. Enter theTag Address in this screen.



AND:

When paver flows through this element,
the AND inguction performs a bitwise ANDperation m
data values of Input 1 at memolgcation A@aa and Input
2 at memory locatioBbbbband stores the output in Res a

AMD
[U1&]

-IP-1
Res—

TAG
Aaaai

TAG ~1P-2

Bbbbk
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TAG 3
Cccce

memory Iacation Ccccc. Input 1 and Input 2 danassigned a constant value. Values can b
displayed in Decimal, Hex, @ctal format. Thénputs and Res must be of the same data type.

OR:

When paver flows through this element,
the OR istruction performs a bitwise O&peration on data
values of twaregisters Input Jat memory leation Aaaaa
and Input 2 at memonjocation Bbbbkand stores the

R
[U1E]
-1P-1

Re=-

TAG
Aaaai

TAG ,~IF-Z
Bbbbt

TAG 3
Cccce

output in Res ammemory Iaation Ccccc. Input 1 and Input 2 damassigned a constant value.
Vales can b displayed in Decimal, Hex,©ctal format. Thénputs and Res must be of the

same data type.

Memory Type | Syntax(A,B,C) | Range (aaaa) | Range (bbbb) Range (cccc)
Registers

Input Registers IR 1-64 1-64 1-64
Output Registers OR 1-64 1-64 1-64
Registers Internals R 1-16384 1-16384 1-16384
System Registers SR 1-20 1-20 1-20

Allowed Data Formats: SIGNED_INTSIGNED INT_32, UNSIGNED_INT 16,

UNSIGNED_INT_32.

AID STATUS
g | ST 1P MASK=
R308 STATUS
Res-|R3iw STATUSBfter AND:
o g

0001 0011 0101 0111
0000 1111 0000 0000

00000011 0000 0000

In the example above, Status in R300 is adN®ith MASK in R3Gnd the result is stored in

Status.
] STATUS
12 == o MASK=
R368) STATUS
Res-|R3be STATUSfter OR:
Bl e

0001 0011 0101 0111
0000 1111 0000 0000

0001 1111 0101 0111

In the example above, Status in RIBORed with MASK in R305 and the result is stored in

Status
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XOR:
When powerflows through this 16

element, theXOR insuction performs a bitwise XOR TAG ,~IP-1
operation a data values of two registers, Inpiitat Aaad) Res-

memory location Aaaaa and Input2 memoly location JAG mIR=2

Bbbbb and stores theutput in Res at memagrlocation

TAG 3
Cccce

Ccccc. Input 1 and Inp@tcan be assigned a constantua Values can be displayedDecimal,

Hex, or Octal format. THaputs and Result must b# the same data type.

NOT:
When paver flows through this elementhe TAG .

. . .. . Aaaai
NOT instruction performs atiise NOToperationon data aaa‘
value of Src at memorypcation Aaaaared stores the output in e
Dest atmemory locatbn Bcec. Src can be assignedanstant

HOT
[U1&]

-5

—De=t

value. Values can be displayeddacimal, Hex, or Octal formdoth Source and Destination

must be of the same data type.

Memory Type | Syntax(A,B,C) | Range (aaaa) | Range (bbbb) Range (cccc)
Registers

Input Registers IR 1-64 1-64 1-64
Output Registers OR 1-64 1-64 1-64
Registers Internals R 1-16384 1-16384 1-16384
System Registers SR 1-20 1-20 1-20

Allowed Data Formats: SIGNED_INT_16, SIGNED_INT_32, UNSIGNED_INT_16,

UNSIGNED_INT_32.

R STATUS 0001 0011 0101 0111

9 el MASKe 0000 1111 0000 0000
k3ol |aTeTUS MASK After XOR:

o Hosk -1P-2 0001 0000 0101 0111

In the example above, StatusRB00 is XORed with MASK in R&0& the result is stored in

Status.
HOT
. el |0 MASK= 0000 1111 0000 0000
e MASK After NOT:
1111 0000 1111 1111
13 MASE —Dest
R385

In the example above, the MASKngerted and saved back in MASK
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101 Shift Left:
When powerflows through this G

element, theShift Left instuction performs a Logical TAG SIPL L
ShiftLeft onlnput 1 at memory location Aaaaa by the Aasdil Res-cecee
value ofinput 2 at memory location Bbbbb astbres e

the result inRes at memory locatio@cccc. No bitare

shifted into the right andhny bits shifted from the left are losnput 1 and Input 2 can be
assigned @onstantvalue. Values can be displayedacimal, Hex, or Octal formathelnputs
and Res must be of the same data type.

10l o Shift Right: e
When powerflows through this [U1E]

element, theShift Right instiction performsa Logical il _12_1 v
. . . d 2=
ShiftRight oninput 1 at memory location Aaaaa the S e

value d Input 2 at memory location Bbbkdnd stores Bbbbt
the result in Res at memory locati@cccc. No bitsra

shifted in from the left andny bits shifted from the right are lodhput 1 andinput 2 can be
assigned @&onstant value. Values can be displaye®atimal, Hex, or Octal formathelnputs
and Result must be of the same data type.

Memory Type | Syntax(A,B,C) | Range (aaaa) | Range (bbbb) Range (cccc)
Registers

Input Registers IR 1-64 1-64 1-64
Output Registers OR 1-64 1-64 1-64
Registers Internals R 1-16384 1-16384 1-16384
System Registers SR 1-20 1-20 1-20

Allowed Data Formats: SIGNED_INT_16, SIGNED_INT_32, UNSIGNED_INT_16,
UNSIGNED_INT_32.

’W R1 = 1100 0000 0000 0101
8 LEVEL [-1p-1 [ - ShiftLeft by =4
RS R3 after shift = 0000 0000 0101 0000
g CUNSI_IP_Z

In the example above, the valwé Level is shifted Left by All bits are shifted left by 4 (MS bits
are lost).

‘ [FHIRET] R1= 1100 0000 0000 0101
L LEVEL_-TP-1 [ Shift Right by = 4
Res-|R3 R3 after shift = 0000 1100 0000 0000
= e
4

Inthe example above, the value of Level is Shifted Right by 4.
All bits are shiftd right by 4 (LS bits are lost).



| ﬂD Rotate Left

and Result must be of the same data type.

GT“ Rotate Right

and Result must be of the same data type.

Rotate Left:
When powerflows through this
element, theRotate Lefinstruction performs a logical
Rotate Left o Input 1 at memory location Aaaég the
value d Input 2 at memory location Bbbldnd stores the
result in Res at memory locatid@cccc. Bits andtated
into the right and anyits shifted from the left areatated in.Input 1 andinput 2 can be
assigred aconstant value. Values can be displaye®atimal, Hex, or Octal formathelnputs

Rotate Right:
When powerflows through this
element, theRotate Righinstruction performs a logical
Rotate Right ohnput 1 at memory locatiomAaaaa by the
value of Input 2 at memory locatidBbbbb and stres the
result in Res at memontgcation Ccccc. Bitare rotated
into the left andany bits shifted from the right are rotated.itnput 1 and Input 2 can be
assignedh constant value. Values can be displayeDégimal, Hex, or Octal formathelnputs

TAG
Aaaai

TAG .

Bbbbk

ROTLFT
[U1&]

-IP-1
Fes—
-I1P-2

TAG
Aaaai

TAG .

Bbbbk

ROTRHT
[U1&]

-IP-1
Res—
-Ip-2
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TAG 3
Ccccc

TAG 3
Cccce

Memory Type | Syntax(A,B,C) | Rangefaaaa) | Range (bbbb) Range (cccc)
Registers

Input Registers IR 1-64 1-64 1-64
Output Registers OR 1-64 1-64 1-64
Registers Internals R 1-16384 1-16384 1-16384
System Registers SR 1-20 1-20 1-20

Allowed Data Formats: SIGNENT| 16, SIGNED_INT_BNSIGNED_INT_16,
UNSIGNED_INT_32.

ROTLFT
U161

MASK1 =

MASKE 1 -TP-1
F1

_1p-2
10 cons]]

Res-

MASKZ
R3

1100 0000 0000 0101

Rotate Right by =4
MASK?2 after shiff 0000 0000 0101 1100

In the example above, MASK1 is rotated right by 4 and saved in MASK2.

ROTRHT
[U16]

MASK1 =

12 MASK 1 —TP-1
1

-1P-2
= CONST

MASK2.

Fes-

MASKZ

1100 0000 0000 0101

Rotate Right by = 4
MASK?2 after shift 0101 1100 0000 0000

In the example above, MASKL1 is rotated left by 4 and saved it
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3.3.7 Move Instructions

Move Instructions allow the movemenf data between registers. Movgased instructions can
also be used to moveonstant values into registersjove blocks of data from one location to
another,or to fill a block of registeraith the same value.

Power Flow

Move instructions are always true sower flow always passes througfre rung. The exception
to this is thelndirect Move Element. In this cagbe move is considered invalid and powenilo
is false if either the sourcer destination register contains 0 (zero)tbe length of the move
exceedghe number of elements available in the controller.

Adding Move Irstructions
To configure all of the various Move Instrigets, perform the followingteps:

1. Click on a Move instruction icon on the right side of the screen.

2. Position the mouse over the area on the Ladder diagram where you want to insert the
instruction andclick the mouse to place the instruction.

3. To enter Data/Display types, double click the instruction to open its Dialog box.

Move Data Instruction [ﬁ,l
Instruction Details
Move {copy) data from Source to Destination
Source (Src)
© Tag Name  SOURCE -
Constant
Data Type UNSIGNED_INT_16 Destination must be of same data type
Destination (Dest) DESTINATION -
Display all valuesin | pegimal =
[ ok || camed |[ Hep |

4. For a Bit Move instruction, choose if you want to move register bits to discrete or vice
versa.

5. Enter a Tag Name in the Data Tyiedd or use the drop arrow to make your selection.
6. Select a proper Tag name/address from the drop down list for SoGrcadd a new tag.
7. Select a proper Tag nhame/address from the drop down list for Destind@ioadd a new

tag.
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8. Enter the number of elments to move/fill (only for the Move Bii and Block Fill

instructions).

Move Block Instruction

=)

Instruction Details

memary area starting at the address of "Destination”

Source (Src)
Tag Name SOURCE
Data Type UNSIGNED_INT_16

Number of elements to move 10

Destination {Dest) DESTINATION

Move (copy) a block of "Number-of-Blements" starting from the address of "Source" to the

Destination must be of same data type

-

e e
[ ok J[ cacel |[ Heb |

9. Enter the numeric constants in the Table of Constants and select a proper Tag
name/address for the Destination from the drop down list (only for the Move table of

Constantsnstruction).
Move Table of Constants Instruction =)
Instruction Details

Enter Constants (Src)  {In Decimal)

1 - Destination (Dest)

2

3 DESTINATION -
Data Type UNSIGNED_INT_16
Display all values in

Move-Table-of Constarts instruction moves (copies) the
table of constants enterad by the userto memory area
starting at the address of Destination. The maximum number
of constants that can be ertered is 128.

0K ][ Cancel |[ Hep |

10. Choose the correct data format from the last drop down list on dialog box.
11. Data types for both source and destination must be the same.

Adding tags:
a. If need be you can add a new tag by entering a new Tag Name
b. Now either press enter or rigldick on the Tag Name and the Add New Tag Details
dialogue will appear.
c. Enter theTag Address in this screen.



139

ﬂ} Maove Data Move Data: HMOL GATA
When powerflows through this element, the ﬁ_gfg“ﬂ —
Move Data istruction moves data value fro®rc at nemory Aaaai
location Aaaaa to Dest atemory locéion Bbbbb. Src can be R
assigned constant vaie. Values can be displayedDecimal, Bbbbt
Hex or Octal format. Both Src ari2est must be of the same data type.
'F& Move Block Move Block: '
When paver flows through this elementhe MOl ELF
Move Bl@k instruction moves a block ofemory are. Src at ﬁ_&fgi“ —
memory location Aaaaprovides thestarting address of the Aaaai
memoryareato move from and Dest at memotgcation Bbbib TAG —Dest
provides the starting addressf the memoy area to move to. The Bbbbt

number of elements to move is usepecified. The maximum number of elents that can be
moved with oneMove Block instruction is 128 for 16 Bit registand 64 for 32 Bit registerSrc
can be assigned a constant value. ¥alaarbe displayed in Decimdfiex, or Octal format. Both
Src and Dest must be of the same data type.

Memory Type | Syntax(A,B) | Range (aaaa) | Range (bbbb)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384

Allowed Data Formats: all register data type exd®@D and\SCl|

| FOU CATA MOUE
U161 ;

SOURCE —Src L=

Rl‘ 014

10| DESTIHATION -Dest

RZ]
In the exampleabove, R2 = R1 after the move.
MOL ELE MALIE
13 el [ e

SOURCE 2 -Src
RIB‘ 014

13 |DESTINATION 2 -Dest
R38

This instruction is used to copy mulgpélements. In this example, t6€gisters starting from
R10 (R1€19), are copied t&R5049.
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. Block Fill:

When powerflows through this element, BL:KmFsI:LL .
the Block Fill instuction fills a block of memorgrea. Src at TAG mEre
memory location Aaaaa providéise data vale to fill with;

whereas Dest amemory locaion Bbbbb provides the starting st

address of memory area to fill to. The numbef elements to fill

is user specified. Thmaximum number of elements thatn be filled with one Block Fill
instruction is128 for 16 Bit registers and &dr 32 Bit registersSrc can be assign@dconstant
value. Values can l#isplayed in Decimal, Hex, or Octal fatmBoth Source and Destination
must be of the same data type.

Block Fill Instruction =X
Instruction Details

Fill a block of memory area with the value from Source. The block starts at the address of
"Destination”, and cortinues far numbers of elements.

Source (Src)
@ Tag Name  SOURCE -

() Constart

Data Type UNSIGNED_INT_16 Destination must be of same data type

Number of elements to move 10

Destination (Dest) DESTINATION -

Display all values in ’ Besingl - ]

[ ok [ Comcel |[ Hebp

L

Move Table of Constants:

2| Constants When powerflows through this K '
element, theMove Tableof Gnstants instruction loads user . const Table-Srec AG1
specified tdle of constants to consecutiveemory addesses Dest—| Aaaaa
with the starting memonaddress dehed by Dest at memory n
locationAaaaa. Src is the user specified tadleanstants. —
The maximum numbesf constants thatan be moved are 128 fo6hit registers and 64 for
32bitregisters. N displays the number of Dagtresses occupied by the usgrecified table of
constants. Source arfdestination must be of the same data type.
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B &8 REAL numbers less than zero must contai
iesctin Decal a leading zero (e.g., .999et valid, 0.999
Erter Constars () (i Decinal) is valid). It is possible to pg and paste

% [ Z;TTNATE:" : data to/from otherWindows applications
: - — including Microsoft Excel and Word.
T — : Qon;tants are placed one on each
ot ] individual line.
of constants that can be entered is 128.
0K | [ Camcel ][ Hep |
Memory Type | Syntax(A,B) | Rangefaaaa) | Range (bbbb)
Registers
Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384

Allowed Data Formats: all register data type exd@@D and\SCII.

BLK FILL MOUE
U161 [
g LEVEL 1-Src —
Rl o1
LEVEL -De=t.
10 B

In the example above, Value of R1 is copied toetfisters starting withiegister R3 (the number

of elements in instruction is specified as 10).

Mol Co0 MOLIE
[U1&] §
12 Const Table -5Src b —
DESTIMATION 014
Lest.—|RZ
13 4 —H

In the example above, a table of constant is copied to registers stavithg=2. Number of

elements are shown as (4 in this case)



142

rlll-:] . Move Bit:

1010 When powerflows through this element, th&love Bit instrection can either
copy bits from anaximum of16 contiguous discrete bits @ single 1ébit word regster or a
single 16bit word registe to a maximum of 16 contiguouBscrete bis. The two availale
modes areavailable as follows:

w al Ll wS3AadGdSN) . AGa G2 5Aa0 mow BIT
When using the Move Bit instrtion to map register = 1ag -src
bits todiscretes, Src at memotgcationAaaaa provides Aaaai h- |16
the address othe register from which théits are to be JaG plest

moved. The Number @its selected by you defines the
total number of consecutive bitghich are to be moved starting frothe Src address
location. Destit memory location Bbbbb prodés the address of the registethere bits
from Src are bing moved to. The user selectal8¢art Bit Number specifies the bit
location in Dest register whem@nwards the bits are to be moved in.

w allL)l 5Aa0NB0GSa (2 wS3IAaraldSNa

When using the Move Bit instructidn map discretes EE‘E>E.§;
to registers,Src at memorjyocationAaaaa proves the TAG =5rc
. . Aaaai
address of the registexhere bits are to be moved H-(1e
from. The user selectable Start Bitmber specifies the masey o=t

starting poirt in the register where onwardke bits are

to be moved andhe Number of Bits specify the totalumber of bits to be movedest
at memory location Bbbbprovides the starting address foosecutive bits which are
beingmoved into from Src register.

Memory Type | Syntax(A, B)| Range (aaaa) | Range (bbbb)
Discrete
Discrete Inputs | 1-128 1-128
Discrete Outputs (0] 1-128 1-128
Discrete Internals S 1-1024 1-1024
System Discretes SD 1-16 1-16
Bit Access Registers* R 1-16384 / 015 1-16384 / 015
Registers
Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

*Bit level access to registers is possible. You will be accessing bits of certain register (only 16 bit registers gréoallow

example for R1 you can access bit 1 using R1/0s&#en 3.3.1 for more information.

Allowed Data Formats: SIGNENT1 16, UNSIGNED_INT_16, BCD 1B\ Discrete
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MOU BT MIOLE
- Reg:Bit p
LEVEL 1 -Src t
31 014
H-|15
10 INDICAHTOR —Dest.
S 166

In the example above, all 16 bits (N=16) ofalRd copied to Scratch Bi&100 to S115. The Least
significant bitof R1 is moved to S100, and thmst significant to S11%alue moved of register
R1 is 255.

biscrete | 115 | 114 | 113 | 112 | 111 | 110 | 109 | 108 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100

Internals (S)

Value | 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

MOU BIT MOUE

Bit:Reg P
3 OUTPUT _1 -Src
o1 oi4

M- |4
STATUS -Dest,
- R30E

In the example above, 4 bi(dl=4)starting from O1 are copied tBtatus Tag (R300).
R300Bs 15| 14 | 13 |12 |11 [ 10| 9 [ 8 | 7 [ 6 | 5] 4] 3] 2]1]o0
Value of 04| 03| 02|01




3.3.8 Timer/Counter/Drum Instructions
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Timer,Counterand Druminstructions allow youo control operations based adime or number

of events.

Adding Timer Instruction

To configure the Timer instruction, perform the following steps:
1. Click the Timer instruction icon side of the screen.
2. Position the mouse over the area on the Ladder diagndrare you want to insert the

Timer instruction and click the mouse to place it.

3. ToconfigureTimer types, double click the Timer instruction to open its dialog box.

-
Timer Instruction

===

Instruction Details

Timer Action
@ Delayad OM
) Delayed OFF

Delayed OM-
= Retentive Counts

Timer Register
TIMER

] Constart Preset Value

Time Base
@ 1 Milisecond
~ 10 Miliseconds
1 100 Miliseconds

1 1 Second

TimerTags Tag Mame

Accumulated Value TIMER.ACC

Address
R1

Timer Enable Bit TIMEREN R2/14
Timer Done Bit TIMERDN R215
Preset Value TIMER.FRE R3
[ ok || cancel || Heb

)

4. Check the box fodesired Timer
Action, Delayed ON, Delayed OFF
or DelayedON-Retentive Counts

5. Select one of the Time Base
options.

6. Select a proper Tag
name/address from the drop down
list for the Timertag. Or add a new
tag.

7. The Timer instruction will auto
generate Timer Tags which can be
used for timer controlNote: It will
use 2 register address right after
the Timer address (even if they are
used elsewhere).

8. Check the Constant Preset Value if you would like to have it constant.

Adding tags:

a. If need be you can add a new tag by entering a new Tag Name

b. Now either presenter or right click on the Tag Name and the Add New Tag Details
dialogue will appear.

c. Enter theTag Address in this screen.
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Timer Instruction: T
@ When power ows to this element, the —————M&L

TAG 1.PFI-Pre

Timerinstruction stats timing. Once it reaches tHereset e
Value as defined by the Timer Betregister, it wil stop
timing and either allowower flowor stop power flow o 0a1

based on thdaype of Timeiinstruction used. When usingRetentive timer, you must use a
Reset bit b reset the timer. When using ldon-Retentive timerthen the timer will reset each
time power flow is stopped.

e e =) Timer Register and Timer Status Register:
[ Instruction Detais | TIMER at memory location Aaaaa defines
Timer Action Time Base the timerregister. The TIMER.ACC is also at
® Delayed ON © 1 Millszcend location Aaaaa. The Timer instruction will
D Delayed OFF : ]gmﬁz:zzzs automatically create tags at memory
 Delayed ON- )1 Second locations Bbbbb and Ccccc where Bbbbb =
Timer Register A(aaaa+1) and Ccccc = A(aaaa+2). The
TIMER - TIMER.EN at Bbbbb/14 is the timer enable

bit which will be on whe the timer is
timing. Also the TIMER.DN at Bbbbb/15 is
Jlipela jloajfiomegy ddrea the timer done bit which will be on when
Accumulated Value TIMER.ACC  Aaaaa the timer iS done.

] Constart Preset Value

Timer Enable Bit TIMER.EN  Bbbbb/14

e T D SbubbiS Timer Preset Value (TIMER.PRE):
Presetat memory locatiorCcccdalefines the
[ ok ][ caedl |[ me ||| timer presetvalue, itis also automatically

L created as soon aBIMER is defined at
location Aaaaa. Presetin also be assigned a condtaalue. The Timer preset valadows the
Timer instruction to caont to a certain value based dhe Time Base Selected.

Timer Reset (TIMER.RST)

The timer reset bit at memory lodaihn Bbbbb/13defines the reset input bit for th®etentive
Timer ONLYAs soon as the TIMER.RST turns ON the TIMER.ACC will become zero till the
TIMER.RST is turned ORBte: For other types of timers the reset bit exists but does not do
anything. The otar types of timers are automatically reset when they are not timing.

Time Base:
The Time Base is user selectadntel allows one of the followingme bases:

w M aAfftAasSoz2yR

w mMn aiAfftAasSozyR
w mnn aAfftArasSoz2yR
w m {SO2YyR



146

e.g. If Preset = 15 and Time BasE)-Millisecond, then the Timénstruction will time for 150
Milliseconds. Similly, if Pre =11 and@ime Base = 100 Millisecond, théve Timer instruction
will time for 1100 Milliseconds.

Timer Action Types of Timer:
@ Delayed ON There are three types ofiffiers available as spﬁigd byyou:
] Delayed ON, Delayd€dFF, and Delayed GRétentiveCounts.
) Delayed OFF
) Delayed ON- Delayed ONWhen power flows to thisype of Timer it starts

- Retentive Count L 0 i i
Eriive aurs timing until it reaches the Timer Pres¥alue. Oncét

completes the specified count,atlows power flow through thislement. If power flow to this
Timer stops before it reaches thEmer Preset value, it resets itsedf zero and starts timing
from Owhen power flows to this instruction again.

Delayed ON Timing Diagram
Shows Timer with Delayed ON that counts to 3 whmmer flows to Timer Instruction.

mmebase | | | | | | | | | | | |

Input

Qutput
Count O 0 1 2 0 0 1 2 3 3 0 0

Delayed OFFThis type of Timeallows power flow though it al®ng as power flows to this
element. When power flowBOP 3o this type of timer, it still allowsgwer flow through it and
startscounting at the same timéAhen the Timer reaches the TimBreset Valueit STOPS the
power flow throughit. If power flows back to this ffier before it reaches the Tim&reset
value, it resets itself and stz timing from 0 again anytimpower flow stops to it.

Delayed OFFiming Diagram
Shows Timer with Delayed OFF that counts to 3 when power flows to Timer Instruction stops.

tmepase | | | | | | | | | | | |

Input

Output

Count 0 0 1 2 0 0 1 2 3 3 0 0
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Delayed ON; Retentive CountsWhen power flows to this typef timer it starts timing until it
reaches the Timer Preset Valu@nce it completethe specified count, it allowgower flow
through this element. Ipower flow to this timer stopbefore it reaches the countt retains the
count andstarts from the point where it hadtopped timing. Once it reachdise Timer Preset
Value it will dow power flow through it. Thisemains true unless the Reset Input Bit is toggled,
at which pointit resets itself and starts timing whenever power flows to it.

Delayed ON Retentive Counts Timing Diagram

Shows Timer with Delayed @NRetentive Counts thatounts (retentively) to 5 when power
flows to Timer Instruction.

Timebase | | I I | I I I I I | I

Reset | ,I

Qutput

Count 0 0 1 2 2 3 4 5 5 5 0 0

Memory Type | Syntax(A,B,C) | Range (aaaa) | Range (bbbb) Range (cccc)
Discrete

Bit Access Registers* \ R | | (aaaa +1)/135

Registers

Registers Internals \ R | 1-16384 | |  (amaa+?2)
*Bit level access to registers is possiffieer instruction will auto generate these discrete bit access registers and they can be used to
control/monitor the Timer in the rest of your ladder logic.

Data formats supported: UNSIGNED_INT_16

START THR FiaH
| [U1&] i
6 | TIMER.FRE|Pre “
51 S TIMER: oim
THR-|R1
7 Or
B, Bl

INntheSEI YLIX S 620832 (KS A YSmhEbasé THe presht balué i R3S N
and accumulated value inlRIf RE¥1000, then once timer is enable8X is ON it will timer for
1000x0.001=1s then power will flow out of it energizing the fan.
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- Counter Instruction: CHT

EEE Coumnter . . [U16]
When called, the Counter instruction  — 1 57 rikpre

will count up or down by incrementsf one until the Ceool oy Aasan

counter reaches the data vatf the Preset Value TAG 1LR(-Reset

register.The counter will then adw power flow through |

the rung.

Adding Counter Instruction
To configure the Counter instruction, perform the following steps:
1. Click the Counter instruction icon side of the screen.
2. Position the mouse over the area on the Ladder diagram where you wamsea the
Counter instruction and click the mouse to place it.

f Counter Instruction ﬁ1
3. To enter Preset/Counter types, double
Instruction Details . . . .
_ click the Counter instruction to open its
Counter Action .
® dialogue box.

) Down
4. Check the box for desired Counter
Action (Up or Down).

Counter Register

COUNTER -

5. Select a proper Tag name/address from
[ Constant Preset Ve the drop down list for the Counteag. Or
Counter Tags Tag Name Address add anew tag
Accumulated Value COUNTERACC R1
Reset Bit COUNTER.RST R2M13

e Ede s [cOMTEREY [R2/t 6. The Counter instruction _wiII auto
Timer Done Bt~ COUNTERDN  R2/15 generate Counter Tags which can be used
Preset Value COUNTER.PRE R2 .

for counter control Note: It will use 2
register address right after th€ounter
address (even if they are used elsewhere).

[ ok || cancd |[ Hep |

7. Check the Constant Preset Value if you would like to have it constant.

Adding tags:
a. If need be you can add a new tag by entering a new Tag Name
b. Now either press enter or right click on the Tag Name and the Add New Tag Detai
dialogue will appear.
c. Enter theTag Address in this screen.

Counter:
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When the powerlbw to this element is switcheflom OFF (0) t®©N (1), this instruction keeps
track ofthe number of times power flowwitches. Once it reaches its specified pregetilows
power flow throughit.

e &= counter Register and Counter Status
[ Instruction Detas | || Register:COUNTER at memdpcation
Counter Action Aaaaadefines the Coumr register value.
iy The COUNT.ACC is also at location Aaaaa.
S The Counter instruction will automatically
create tags at memory locations Bbbbb and
Counter Register Ccccc where Bbbbb = A(aaaa+1) and Ccccc
COUNTER = A(aaaaa+2). The COUNTER.EN at Bbbbb/1-
T, is the counter enable bit whitwill be ON
‘f , when the counter is counting (COUNT.ACC
\Z”“*e';agjw Z;‘-‘U:?;;ACC T"‘“s not equal to COUNT.PRE). Also the
| ReostB  COUNTERRST ouoos COUNT.DN at Bbbbb/15 is the counter done
| E::: Er;:t:e;ﬂ ggﬂ:ggz l;zl;t;t;ﬁ; bit which will be on when the counter is
| Preset Ve DREHERE | o done (COUNT.ACC equal to COUNT.PRE).
‘ ||| Note: If counter is using 32 bit register then
ok || cace |[ mep ||| memory addresses used are Bibob
S A(aaaa+2) and Ccccc = A(aad)

Counter Preset Value (COUNT.PRE):

Counter presetit memory locatiorCcccaefines the Counter Preset Valueis also
automatically created as soon as COUNT is defined at location Adasés the value that the
counter will increment to or decrement fronCounter presetan occupy a 16 or 32 bit register
and can also be assigned a constant value.

Reset Input Bit (COUNT.RST):

Reset at memory locatioBbbbb/13defines the Resdnput Bt for the Counter instruction.
When this bit is enabled, th€ounter instruction is reset to its default value based on the type
of Caunter instruction being usedhere are two types of countey Up Counter and Down
Counter,which are user selectable adllbws:

Up CounterWhen the Reset pput Bit is disabled (0) and thgwer flow to the counter
instruction switches from 0 to 1, theant register increments one counWhen the Counter
Preset Valuand Counter register value becorequal, power flows trough it. Whenever the
reset input is enablé the Counter register value et to 0 and the power flow through it is
stopped.

Up CounteCountingDiagram



150

Counts up to the preset of 3. Reset will reset value to 0. Once preset reached output is ON ar
courter will no longer increment.

Input [ O
Reset I

Output |

Count 0 1 2 0 1 2 3 3 3

Down CounterWhen the Reset Input Bit is disabled (0) and the power flow to the counter
instruction switches from O to 1, the count register decrements one count. When the Counter
Preset Value and Counter register value become equal, power flows through it. Whehever t
Reset input is enabled the Qater register value is set to Counter Preset Valod the power

flow through it stops.

DownCounterCountingDiagram
Counts down from preset of 3. Reset will reset value to 3. Once zero reached output is ON ar
counter wil no longer increment.

Input I
Reset ]

Output |
Count 3 2 1 3 2 1 0 0 0
Memory Type | Syntax(A,B,C) | Range (aaaa) | Range (bbbb) Range (cccc)
Discrete
Bit Access Registers* \ R | | (aaaa +1)/135
Registers
Registers Internals \ R | 116384 | | (amaa+2)
*Bit level access to registers is possifileunter instruction will auto generate these discrete bit access registers and they can be used {
control/monitor the Counter in the rest of your ladder logic.

Allowed Data Formats: UNSIGNED INT 16, UNSIGNED INT 32

TART TAT FeH In this examplethe counter isa
| .
6 I COUMTER. PREPre { 16 bit UP counter [UlG] Ontke
51 E3 COUNTER alad
CHT-|R1 count value = Preset value, the
7 COUNTER, RSTMREset power flows out of the

instruction.



151

Drum Instruction

Introduction to Drum Sequencing

Conventionally, electranechanical drumsra used in control of processegere a certain
number ofsteps is repeed over time. Such drums arepapular control technigue because
they save a lot of logic programmin®rum sequencing instruction iBZRack PLi@imics the
electroomechanicatlrums. There are 2 types of Drums, 1) Timed and 2) Timed with.Even

w Each row on a drum chart represents a step on the drum. When rung power condition
true the drum resets to a particular reset step defined by the user.

w Each column in a drum chart represents an output from the drum. We can have 16
discrete outputs nmbered from 1 to 16. The outputs are updated during each step.

w The Drum advances from one step to the next per the timer or after triggered by an
external event. A Jog tag can also be used to control the drum movement.

w Checked boxes on the drum chart m&@K states of outputs on a particular step. Empty

boxes represent OFF outputs.

Each Drum sequences up to 16 steps having 16 discrete outputs per step.

Counts have a specified time base and every step has its own counter along with an

event to trigger the cont.

w When power flows through this element, the Drum instruction stégsequence while
EZRack PlLdontinues with the logic after this instruction.

€€

DRUM Instruction =
Instruction Details | Outputs
ERL L ngieien The drum tums on up to 16 discretes at regularintervals. The instruction page determines which output is tumed on and for how long
Setup the output discretes in the outputs tab.
Instruction Details | Outputs Drum Type Time Base
@ Timed Orly ) Timed With Event ©1MSec  ©10MSec @ 100MSec @ 1Sec
. Output Tags Preset Step Reset Tag RESET - Jog Tag J0G -
Out Curert Step Tsg STEP ~  Cumert Count Tag COUNT -
0 OUTPUT 1 pl'ItS\
B Outputs
02 OuTRUT2 Step#  Counts 16 15 14 13 12 1110 09 08 D7 D6 05 04 03 D2 01
s [UTPUT3 5 MR RO OO R
04 OUTPUT4 100 rocoCCDCROCCROCTCRED
65 OUTPUTS & rTC RO CCCOCOFEOCORCDD
w  OUTRUTE 5 nrCCFCCCCO PO RFOD
o ] nCh OO OO FEC OO COO
v El I -~~~ e e
S L ol |l rr4« - C4&C D00
s OUTPUTY 0 il sl sl s sl sl sl nlsls
QUTPUT 10 0 HEE H
© :| | OFF Output B [ [| ON Output Bit|
1 QUTPUT 11
e 0 DD oO00o0n0n
2 0 OO CCConNCOOCO0CCnC
1B ouTRUTIa a oo DO oO000nn
4 OUTPUT 14 0 I Y A T Y I
s [oreUTH 0 TN Oor-oOoDoDnoDOooDon00nDnn
0 il nConoD o0
16 OUPUTIe ¥~ Count of how long
'Y
- at each step & _J [cxes | [_neb
Steps ‘
OK | [ Cancel ][ Hep ]H

Addfng the Drum Instruction:



To configure the Drum instruction, perform the following steps:
Click on the Drum icon on the right side of the screen.

1.
2.

3.

© N

10 Define counters for each step.

Position the mouse over the Ladder diagram and click the mouse to place the
instruction.

Double click thenistruction to open its dialog box.
Click on the Outputs tab on the top to define your Output bitdd or select tags for
total outputs used (Min: 1 and Max: 16)

Return to the main dialog box by clicking onto the Instruction Details tab.

DRUM Instruction

Instruction Details | Qutputs

lul
02
03

Bit #

Output Tags

QUTPUT 1
OUTPUT 2
OUTPUT 3
OUTPUT 4
OUTPUT 5
OUTPUT 6
OUTPUT7
OUTPUT 8
OUTPUT S
OUTPUT 10
OUTPUT 11
OUTPUT 12
OUTPUT 13
OUTPUT 14
OUTPUT 15
OUTPUT 16

DRUM Instruction

=)

Instruction Details | Outputs

Bit #

o1
02
03
04
05
3

Output Tags

QUTPUT 1
OUTPUT 2
OUTPUT 3
QUTPUT 4
QUTPUT 5
OUTPUT &
OUTPUT 7
QUTPUT &
OUTPUT 3
OUTPUT 10
OUTPUT 11
QUTPUT 12
OUTPUT 13
OUTPUT 14
QUTPUT 13

R R N N R R A R R N N A A R AR

QUTPUT 16

oK || Cance |[ Heb

] o ] [ JH

Select the Druntype (timed or timed with event).

Select the Preset Step (default preset step is 1).

Choose the Time base (1 ms, 10 ms, 100 ms or 1s).

Select or Add Reset, Current Step, Current Count and Jog tags.

11. Check the OMDff states obutputs in each step.

Adding tags:

a.
b.

dialogue will appear.

If need be you can add a new tag by entering a new Tag Name.
Now either press enter or right click on the Tag Name and the Add New Tag Detai

Enter theTag Address in this screen.

152
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o When powerflows through this element, DL

the Drum instruction starts aesjuence of outputsvhich ~ TAG[Rst [7acs
can be either Timed or Timed witivent. Tie maximum vl IR =
number of steps thatan be defied in a sequence is 16 Bobot) - Cnt.= TG 4
with the maximum mimber of outputs per step beintg as L

well.

Drum Type:

There are two types of user selectable Drum types:
w ¢AYSR hyfe
When you select tis option, the Drum instructionompletes its segence based on
time specifi@ by Count with specified e Base only. When the Countismpleted, it
enables () or disables (0) the specifieditputs as selected by the user through
checkboxes.

w CAYSR 6A0GK 9@Syi

When you select tis option, the Drum instructionompletes its segence basean the
time specified by Counwith specified Time Base amvents. When this selection is
chosen, a tab for Eventsasailable for you to select theéesired addresses for events
for every step.

Step #:

If using the Timed Only Drumsitruction, the total number oprogrammable steps is 18Vhen
using the Timed with Eveilirum instruction then the total numbeaf programmable stepis
limited to 10.

Counts:

Every Step has a Count assosihtvith it. The Count is a usgpecified constant whicbontrols
the duration of time before &ertain step is executed. The Cowain have a different time base
as specified by the user in Time Base.

Time Base:

Time Base allows the Count iable to be mapped to differenfime Bases as follows:

w M YAd f AasSoz2y

w Mn YAftA&aSO2yR

w mMmnn YAfftAaSO2yR

w M a802yR

If the Time Base is set to 1 m#ieond, then a Count value of Wbuld correspond to 10
millisecondsSimilarly, if the Time Basedet to 10 milliseconds, then a Quwalue of 10 would
correspondo 100milliseconds and so on.
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Preset Step:
This user selected value is used in conjunction with the RegetfThe Reset Tag is enabled (1)
then the drum sequence jumps the step specified by the Preset Step.

Reset Tag:

Rst address at memory locatidtaaa is used to reset the drusequence to a user selected
Steplocation every time the Rst hitansitions from disable (0) torable (1). When Rst is
enabled,the Drum Sequence is immethy shifted to the Preset Stagardless of its current
position andCount value.

Jog Tag:

Jog address at memory locati®@bbbb is used to jog the Druequence to the next step. If
presert on Step 16, it will be jogged step 1. When Jog is enabledetDrum Sequence is
immediatelyshifted to the next step regaress ofits current position andCount value.

Current Step Tag:
Stp address at memory locati Ccccc is used by the Drimstruction to write the current vime
of Step where Drum Sequenegists at any given time during its operation.

Current Count Tag:
Cntaddress at memory l@tion Ddddd is used by the Drumstruction to write the current
value of Count where the DrurBequence exists at any given time during its operation.

Outputs:

The total number of Outputs thatan be used per Step is 16 whishredu@d to 10 when using
the Timed with Event type Druinstruction. Every Output utilized in grstep must have a
Discretememory location assigned to. iMemory locations are assignadthe second tab when
addinga Drum instruction. During Druimstruction geration, if the chekbox corresponding to
a certainOutput is checked, it will be enabled, otherwise it is disabled.

Events:

This is an optional tab which ordppears if the Timed with Evetyipe Drum instruction is used.
Forevery Step utilized in the Tinad Event type Drum instructiothere must be a
correspondingevent address assigned to a dete bit. During Drum Sequencadter the time
corresponding ta certain Step is elapsed, tiestruction looks at the correspaimg Event
address. If enabledyrum Sequence will advance to the hetep; otherwise it will starthe
Count again for the sangtep. Once the Count is elapsedill look again at the Event adeks
G2 &aSS AT enabledait whi pidveé for@aRtdthelndxt Step, otherwise it wilkpeat
until the corresponding Event address is enabled.
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Memory Type | Syntax(A, B) | Range (aaaa)] Range(bbbb)
Discrete
Discrete Inputs I 1-128 1-128
Discrete Outputs 0] 1-128 1-128
Discrete Internals S 1-1024 1-1024
System Discretes SD 1-16 1-16
Register Discretes

Bit Access Registers* \ R | 116384 /0615 |  1-64/015

1.]og tag behaves like positive and negative edge triggers and therefore is restricted to first 64 registers when us

bits within wordregisters

Memory Type | Syntax(C,D)|  Range (cccc) | Range (dddd)
Registers

Input Registers IR 1-64 1-64
Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384
System Registers SR 1-20 1-20

Allowed Data Format®ISCRETES ddNSIGNED_INT_16

START

DRUM

a1

OuTPUT
| |

RESET
a1

JOG
52

FE=t
Ste-

FJodg
Cht—

MOTOR

11
53

o1

STEF
1

COUNT
[

In thisexample once the Drum is enabled
(S1is ON), it will activate outputs like S3
following the set pattern. The outputs are

used to control process like here it turns

on a Motor (O1).
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3.3.9 Program Control Instructions
Use theProgram Control instructions to alter the sexnce of Main LogiBrogram scan.

Adding Program Control Instructions
To configure Program Control instructions, perform the following steps:
1. Click the instruction icon on the right side of the screen.

2. Position the mouse over the Ladder Logic and click the mouse to place the instruction

3. Double click the Jumg-or Loop, and Call Subroutimstruction to open the
Ay &G NHzOG A 2 MeRta@nd Réturrf da @bt have diafog boxes.
rJump Label Instruction ﬁ1

. Instruction Details

A) J um p I n Stru Ctlo n Usgs rung Iabel_s to skip to the_ conf_igured rung.

Select a proper Ru ng Iabel from the d rop Skips all the logic in between jump instruction and the label.
dOWﬂ I|St Labe|S need tO be added befo re ;%I&:inzu‘l}fmcpo.maining Jump instruction will be solved before

using this instruction. Please see section || o ..

2.5.5 for more information on adding [Rung 2 -]
labels to rungs.
0K [ Cancel |[ Hep |
FOR Instruction @1

Instruction Details

Wil regem all Io%? between For Loop in and Next Statement forthe
B) For Loop Instruction pued smount of count.

) p Note: Need to use Next statement.
Selecta proper Tag name/address from Loop Cout
the drop down I|§t for the LooCount or  Tag Nome | -
enter a number in the Constant Value  Consont
field.
ok [ Cancel || hHep |
[ Call Subroutine Instructicn @1

Call Subroutine

Will call the selected subroutine to execute its logic.

Subroutines created in subroutine menu or in the selection
C) Call Subroutine Instruction s under Subroufine Loge.
Se|eC'[ a Subroutine fl’0m the dI‘Op down Note: Subroutine has to have retum statement to operate.
H Sub 1 -
list.

oK [ Camcel |[ Hep
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g When power flows to this elementhe Jump el 2

- instruction skips from theung where
ﬂ

used to a rung with théabel spcified in the Jump instruction
andcontinues executing the prograthereafter. Before the
Jump instruction skips tde specified label instructiothe rung
containing the Jump instrucn is executed first. The G

ut anx | INstruction can only be used to skip forwdan the direction of
Copy Ctrl+C the ladderlogic flow. When a new rung is created, ycan add
Insert Copied Rungs ey af I 6St ¢ | y Rreetyzurigrafdéed bight cliEking on
pelee * | the Rung sidebaiOnly rungsvhich arelabeled can be utiled by
the Jump instrugobn. The Select Label pull dowrenu only

Insert New Rung

Insert Rows 3

Delete Row

Insert Label / Comment...

Edit Label / Comment...

Clear Label shows rungs which have been labeled by the user.
Clear Comment
Delete Label / Comment
Show Label / Comment B
L
— For Loop:
Forl .
When powerflows to this element, the For FOR L
Loop instructiorloops/repeats the ladder logi@RLL) between TAG -Loor

Aaaai| it

itself and the Next instructiofor the numberof times specified
by the datavalue of the Loop Count at memory locatidkaaaa.
When te For Loop instruction is domxecuting the RLL between
itself and theNext instruction by the numbespecified by thd.oop Count, it allows executiar
ladder logic after the Nexnhstruction. The Loop Count can also be assigned a constant value.

Memory Type | Syntax(A) | Range (aaaa)
Registers

Input Registers \ IR 1-64
Output Registers \ OR 1-64
Registers Internals \ R 1-16384

Allowed Data Formats: UNSIGNED_ 6T

Next Statement: L
— When power flows toltis element, the Next Statement

instruction specifies the end point of the For Loogtiactionand shifts power flow bado the
point where the For Loomstruction is located. Ondeor Loop execution is completéat the
number of times speified by the Loop Count, poweiill flow through this element.
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. Call Subroutine: CALL
Call Subrout ]
SUB &8 When powerflows to this element, Sub 1|-SUE =

the CallSubroutine mstruction invokes a subroutines
specifiedby SUB. You can either spedfyexisting
Subroutine, or create a new on&vhen a sibroutine is
added in SUB whichlready doesot exist, it is automaticallgdded under Subroutine Logic.
Once a sulmutine isused, it must contaim Return instruction to return back to the main logic.

Note: Subroutines are very useful for organizing the main body of ladder logic. They can be
utilized to break the body of ladder logic into sections which are either spe@fuettain
operation or are repeated in the main logic. If certain logic is to be repeated several times, it i
useful to place that logic in a subroutine and call that subroutine by using the Call Subroutine
instruction instead. By utilizing subroutinefi@éntly, the number of rungs in ladder logic could
be reduced drastically.

RET
Return Statement: gy
1} When power flows to this element, the RetuBtatement

instruction specifieshe end of the Subroutine logic where pregend returns back to the Main
logic The Return statement can only be used in a Subroufing.logic after the return
statement is not executed so if you want to save no longer need logic you can do so in
subroutines.

FOR In thisexample any instructions betweeRor and Next il
8 oo conT-Laoe | be executed multiple times he number ofimes the
R Count instructions will beexecuted issqual to the value of the
g G[ 2/28zy ¢ OFNAI o6f S
10 CALL
14 Subraut.ine(-SUEB
HERT
11— —
15
When power flowgo this instruction, subroutine
YIYSR da{dzoNRBdziAySé¢ ¢2dzZ R
5 ga:g = In this example, when power flows to thisstruction, the execution
edzylLlJa G2 awdzyd omé o
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3.3.10 String Instructions

A string issuccession of charactelSZRack PG & §tidtighSopérafe o\SCII String Data
files only.Please se&ection 3.31 for more information on ASCII String Data type.

Adding String Instructions
1. To configure String instructions, click on the String instruction icon on the right side of
the screen.

2. Position the mouse over the Ladder diagram and click the mouse to place the
instruction.

3. To enter Tag Name/Address, double click the instruction to open its dialog box.

4. To configure the String Move and String Compare instructions, perform the following
steps:
a. Select a Tag name/address from the drop down list for the Source register
(Sourcel for String Comparison Instructidd).add a new tag.
b. Enter a value in the Number of Characters field.
c. Select a Tag name/address from the drop down list forlestination register
(Source 2 for String Comparison Instructiddj).add a new tag.

5. Adding String Length Instruction
a {StSOG F ¢I3 ylIYSklFIRRNBaa FTNRBY @rKS
add a new tag. Needs to be ASCII String tag.
b. SelectaTagl YSk | RRNS&da FTNRBY (0KS RNRLIORZ2 4
add a new tag.

6. For adding String Pack and Unpack please see individual sections for those instructio

Adding tags:
a. If need be you can add a new tag by entering a new Tag Name.
b. Now dther press enter or right click on the Tag Name and the Add New Tag Detail
dialogue will appear.
c. Enter theTag Address in this screen.
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— String Move: STR_MOU
St Mo . [AHSCITT
ASCll SRS RS When powerflows through this element, TAG —5rc

the String Move istruction moves an ASCII striwgth a sarting Aaaa:
address of Src at memotycation Aaaa to Dest at memory oo =t
locationBbbbb by thenumber of characters defined lilie user.

Ths instruction can move up to 12Maracters with every two characters occupying &&Cl|
register.

For example, if the number of characters towe is 2, this instruction withove the single Src
register at memorydcation Aaaaa to Dest at memdgcation Bbbbb. If the number of
characters to mve is 4, then this instructiowill move TWO consecutive registers with a
starting address of Src to TWiOnsecutive registers with starting addred<est. Similarly, 6
characterswvould move THREE consecutive regsst8rcharacters would move FOUR
consecutive registers and so on.

Memory Type | Syntax(A) | Range (aaaa)
Registers
Registers Internals R | 1-16384

Data Format: ASCII only

STR HMOU
[ASCII]

-5

TAHK 1
R16E

5 TAME_18 -Dest
R388

Inthe examplea® @S> ( KS &y dzYy a&ined id e d2kd bd afe inGus#réng
from R100 to the destiation starting from R300. Ifraull isfound in the source string before all
thed y dzy 6 SNJ 8 A OKF NB O¥ 2 @ SdRatactérkafe patiBedl with Aull in thek S
destination.
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Ml e compare String Compare: I
DRSS The Stringcompare instruction is used to —————1_t#810 | —

comparean ASCII String with a startiaddress ©Srcl at memory Aaaai
location Aaaaand Srcat memory location Bbbbb by theumber TAG —Src
of characters specified by the uséf.Srcl = $2 power will flow BoO |

through thiselement. Thisnstruction can compare up to 126 chatexs with every two
characters occupying one ASCII register.

For example, if the number of charactersdompare is 2, this instructionill compare the
single Srcl register atemory location Aaaaa to Src2the memory location Bbbbb. If the
numberof characters to compare is #hen this instruction will compare TWO conséue
registers with a startingddress of Src to TWO consecutive registetl &/ starting address of
Src2.Similarly, 6 characters would comparelREE consecutive registersh@racters would
compare FOUR consecutive registers and so on.

Memory Type | Syntax(A) | Range (aaaa)
Registers
Registers Internals R | 1-16384

Data Format: ASCII only

STR COMP
[ASCII]

-Srcl

TAHK 1
RiG&

g CHARACTERS —Src2
R299

In the example above, the strirggarting from R100 is comparadth the string at R299The
strings are compared uptotheyYda SNJ 2 F OK I Nar dpio% N éharacmMid M H ¢
either ofthe sources, whichever occurs first.
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ASCIN (e, String Length: STR_LEN
St L h . [AHSCITT
When powerflows through this element, TAG —Str g

the StringLengh instruction counts the numbeaf characters in foaa
a nultterminated ASCII stringpecified bythe starting address of oAy

Str atmemory locaion Aaaaa. The result is storedLen at

memory location Bbbbb.

Memory Type | Syntax(A,B)| Range (aaaa) | Range (bbb)
Registers

Input Registers IR 1-64

Output Registers OR 1-64 1-64
Registers Internals R 1-16384 1-16384

Allowed Data Formats: UNSIGNED_INT_16, UNSIGNED_INT_32, and ASCII_STRIN

STR LEHM
[ASCII]

—5tr

In the example above, when power flowstt instruction, the length athe string starting at
R100 is computk The computation stops whennaull character is found. The length value is
saved in R5.



Adding the Pack Instruction:
To configure the Padkstruction, perform the following steps:
1. Click on thé?ackicon on the right side of the screen.
2. Position the mouse over the Ladder diagram and click the mouse to place the
instruction.
3. Double click the instruction to open its dialog box.
4. Selector Add Output Tag\Note: The total length dDutput has to be equal or greater
than the total combined lengths of the inputs to be packed.
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-
String Pack Instruction

|

Instruction Details

Combines data from 2 or more Numeric or String Tags into 1 common String Tag.

Output Tag QUTPUT STRING -

Input Type Tag/Value Length Moof Digits Decimal P...  Fill
Input 1 TAG INPUT1 1 1 o Leading Zeros

[ ok || Canedl || Hep |

5. Add up to 16 Inputs you would like to combine in order of combination by clicking Add
Input. (Input 1 will be first in the output, Input 2 is second, etc.)

6. In the dialog Select or Add Input.

Add Input 3

a. For ASCII String Inputs specify the Input length.

Input
© TagName

2 Constant

INPUT 1

Data Type |UNSIGNED_INT_16

b. For other Register types specify both the length, the
number of digits, Fill type and the decimal position.

InputLength L Fil [Leading zeros ]
Number of Digits 1
Decimal Position 0
Gorc
Adding tags:
a.

C.

If need be you can add a new tag by entering a magy Name.

b. Now either press enter or right click on the Tag Name and the Add New Tag Detai
dialogue will appear.

Enter theTag Address in this screen.
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String Pack: L

- When power flows through this element, — ]

the String Pack takes anggister type and combines them into Dutrut ) s
an ASCII string. The resulting ASCII string is stored at mema N P
location Aaaaa. The instruction takes up to 16 different inputc

from multiple different memory locations. Any input can also be a constant.

Note: This ishe same instruction that can also be found in Eaectionlnstruction section. It is
alsolocated here for convenience sake.

For each input the string length to pack needs to be specifiesh input has a floating point
datatype it can either be routled off to the neaest integer value or truncatedhenan input
of integer or floating point data vatuis convertedthe number of digits, decimal pdisin and
justification (leadingeros, leading spaces, oatiing spaces) must be assignower will stop
flowing through this element én error occurs such as overflow, underflawdivide by zero.

The String Pack instruction will only combine the inputted length specified for each input
St SYSyi S@Sy AT (KS lenghlspedif@dis 18 hut ASCIRsiingINBIong
will only pack the first 10 characters of the ASCII String.

Note: For signed registers and registers with decimals please note that the length to pack needs to be one greater
than the number of digits duto the need for a +kign and or decimal point. If number has both then the length to
pack needs to be 2 greater than the number of digits.

Note: For Floating point registers be mindful of the scientific notation. Based on the numeric value ofthetheg
number can be displayed in decimal notation (##.##) or scientific notation (#.##e+##). For scientific notation the le
to pack needs to be four greater than the number of digits.

Memory Type | Syntax(A, Inputs) |  Range (aaaa) | Inputs
Registers

Output Registers OR 1-64
Registers Internals R 1-16384 1-16384

Allowed Data Formatsll register data types.
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FACE String Pack Instruction @‘
a STRIMG T
OutFut— EE%ET STRIMG Combines data from 2 or more Numeric or Sting Tags into 1 commen String Tag.
Output Tag PRINT STRING -
5 Ir#lnFuts Input  Type Tag/Value Length Mo of Digts Decimal Position  Fill
Input 1 TAG COMNSTANT STRING 23 1 0 Leac
Input 2 TAG TEMPERATURE 2 2 0 Leac
In this example, string R100, register R20, | | |™® ™ 13 S g =
and string R120 are packed together into
R300 when power flows. For this example
wouldONB I 4SS adNRARyYy3a a/ ) ' A a
Hnc/ é¢d 2A0K adNRy3 f2y
6d/ dINNBYyd ¢ SYLISNI G da =] G &N
R20 would be the temperature with length ! ok ][ Conce |[ Hep |
YR bdzYoSN) 2F RAJAGT ® ra BWStt OOGRANTEeEOU® CA
AOGNAY3I wmHn g2ddZ R 06S H OKINI f2y3a o6dc/ £€0d
FACE String Pack Instruction &Jﬂ
OutFut— EE%BT STRING Combines data from 2 or mare Mumeric or String Tags into 1 common String Tag.
Output Tag PRINT STRING -
3 2#InFuts
Input  Type Tag/Value Length Moof Digts D... Fill
Input 1 TAG CONSTAMNT STRING 28 1 0 Leading Zeros
. . B} Input 2 TAG  VALUE 8 3 2 Trailing spaces
In this example, string R100, and register
R20 are packed together into R300 when
power flows. For this example it would
ONBIGS adNARYy3 &/ dzNN S A
HdnpSbnoéd 2AGK &N K N
f2y3 64/ dNNBy G OF t Qf [ asdwa | ¢ K
regst’errRZO would be the vzlzllu’e with lengt Co ) ee] m )
y OO0H®PnpSbnog v bdzY onp
FYR 5SOAYLFE t2aA0A2Y A& H 6adnpéod



Adding the Unpack Instruction:
To configure the Unpadkstruction, perform the following steps:
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1. Click on thdJnpackicon on the right side of the screen.
2. Position the mouse over the Ladder diagram and click the mouse to place the
instruction.
3. Double click the instruction to open its dialog box.
4. Selector Add Input TagNote: Input Length has to be equal or greaterrttibe total
combined length of the outputs.
f String Unpack Instruction &11
Instruction Details
Extract data from a String and place into one or more Mumeric or String Tags.
Input Tag  INFUT -
Qutput Tag Length
Output 1 STRING OUT 16
Output 2 REGISTEROUT 4
AddOutput | [ EditOutput | [ Delete Outputis) |
[ ok ][ cancel |[ Hep |

5. Using the Add Output button add up to 16 Outputs you would like to unpack the input
into. These outputs can be of any type and only the length needs to be specified.
6. Inthe Add Output dialog select or add artput tag. Then specify the length to be

outputted to the tag.

-
Add Qutput 3

=

Output Tag = REGISTER OUT

Cutput Length 1

-

[ addoutputs | |

Cancel I

Adding tags:

a. If need be you can add a new tag by entering a new Tag Name.
b. Now either press enter or right click on the Tag Name and the Add New Tag Detai

dialogue will appear.
c. Enter theTagAddress in this screen.
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T o String Unpack: UNFACK
5t u k . . | STRING
LSS When powerflows through this element,

TAG InFut

the String Unpack takes an ASCII String and splits it into diffel Aaaai
registers of any type. The Input ASCII string is stored at memc #0utrute—|N
location Aaaaa. Thiastruction outputs to up to 16 different
outputs from multiple different memory location&or each output the string length to unpack
needs to be specified. Power will stop flowing through this elemeam &rror occurs such as
overflow, underflow,or divide by zero.

Note: This is the same instruction that can also be found in the Function Instruction section. It is also
located here for convenience sake.

The instruction will split the ASCII string starting from the beginning into the different registe
per the specified length. Therefore if the length of the Input String is shorter than the total
length of the outputs, only the outputs up to the Input String length will be split into.

Note: An ASCII register takes 2 char per register address, rel@. dbar need RR5. Only the first address needs to be
specified, the others are automatically used.

Note: An ASCII character cannot be split into aA8gIl register. Therefore if such is attempted the output register
will be set to 0, e.g. if try tmput AB into UNSIGNED_INT_16 this will result in the register being 0.

Note: For Floating point registers be mindful of the scientific notation. Floating point values can be displayed in
decimal notation (##.##) or scientific notation (#.##e+##). €iensfic notation the length to unpack needs to be four
greater than the number of digits.

Memory Type | Syntax(A, Outputs) | Range (aaaa) | Outputs
Registers

Output Registers OR 1-64
Registers Internals R 1-16384 1-16384

Allowed Data Formatsll register data types.
Examples of how it will unpack different length strings:

Example 1:

Input: ABCDEF

If splitting into Output 1 (Length 10) and Output 2 (Length 10).

Then only Output 1 will be used since Input length < Output 1 length.
Output 1:ABDCEF_____

Output 2:

Example 2:

Input: ABCDEFGHIJK

If splitting into Output 1 (Length 10) and Output 2 (Length 10).
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Then both Output 1 and Output 2 will be used but since Input length < (Output 1 + Output 2)
length, then only some of Output 2 e used.
Output 1: ABDCEFGHIJ

Output 2: K
[ String Unpack Instruction &J‘
E#E?EE Instruction Details
3 Extract data from a String and place into one or more Numeric or String Tags
FRINT STEIMGFInFut
F.38a Input Tag ~ PRINT STRING v
. #OutrPuts—|3 Ouput. | T fegay

Output 1 CONSTANT S 23
OQutput 2 TEMPERATU.. 2
Output 3 INPUT 3 2

In this example, R300 is unpacked into strin
R100, register R20, and string R120 when
power flows. For this example it would take

F LI NG &adNRYy3I &/ dzZNNBy nc/
With string R100 being3Char long
04/ dZNNBy i ¢ SYLISNI G dz i S N

ok | Cancel |[ hHep |

would be the temperature with length 2 | I
6aHNnévd® CAYylLffe adGdNAy3d wmun ¢2dfZ R 06S H OK

UHPRCE String Unpack Instruction &J‘
5 STRIMNG I Instruction Details
FRIHNT STEIHGFInFut Extract data from a Sting and place into one or more Numeric or String Tags
R3E8
Input Tag ~ PRINT STRING -
B
#OutFut=—|2 Ouput Tag Length
Output 1 CONSTANT STRING 28
i A i X Qutput 2 VALUE 8
In this exampleR300 is unpacked into string
R100 and register R20 when power flows.
For this exarple it would take apart string
a/ d2ZNNBy u OF f Odzf | 4GSR b 2
AUNAY3I wmnn O0SAY3I HY y U
Ol £ Odzf F GSR G £ dzS A & ||| [ Aeowes | o oo H N
0S UKS @I fdzsS oAGK f§ ok ) [ comem [ e J|P P




3.3.11 Communication Instructions
Use Communicatioinstructions to open and ase the serial port for sendinf§SCII data to
communicate with external devices.

Adding Communication Instructions
To configure String instructions, perform the following steps:

1. Click on the Communication instruction icon ¢ tright side of the screen.

2. Position the mouse over the Ladder diagram and click the mouse to place the

instruction.
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3. Double click the instruction to open its dialog box.

Adding Open Port Instructions
To configure the Open Port instruction, perform théldwing steps:

Cpen Port Instruction

===

Instruction Details

Opens the serial port of the PLC for third
party communication. As soon as the port
is open for third party communication.
program loader cannot communicate to
PLC through this serial port

Use with Sent To Serial Port, Receive
From Serial Port, Send to Marquee, and/or
Modbus Master.

Note: Only 1 open port command needed

[

Baud Rate

[

Party [Nene =

Data Bits

[

Eight ~

Stop Bits (One  *

Select Mode

]

RS422 ~

|

Protocol | Ne Protocol -

NOTE:

1. Choose the format for the character sequence
(HEX or ASCII). MUST Select HEX format if NULL
{value DD} is one of the characters.

2. Enter maximum of 4 characters separated by
comma (no spaces). Example: ab.cd

3. Each HEX character can be specified with 1or 2
HEX digits. Example: 1,2,03.4

Enter/Display Char Sequence

@ Hex ASCIl

Send Character Sequence
Start Characters

End Characters

Make Receive Sequence Same as Start

Receive Start Characters

Receive End Characters

[ ok ][ Cancal ][ Hep

1.Select a Baud Rate using the drop down list.

2.Select a Parity value (None, Odd, or Even) using
the drop down list.

3.Select Data Bits (7 or 8) using the drop down
list.

4.Select Stop Bits (1 or 2) using the drop down
list.

5.Select ModgRS232, RS422, or RS485) using the
drop down list.

6. Select a Protocol (None, XorXoff, Modbus Master, Modbus Slavasing the drop

down list.

Enter Optional Parameters:
1. Select how the Char Sequence is inputted (Hex or ASCII).
2. Enter Send Start Characsdn the Start Characters field (up to 4 characters).
3. Enter Send End Characters in the End Characters field (up to 4 characters).
4. Enter Receive Start Characters in the Start Characters field (up to 4 characters).
5. Enter Receive End Characters in the EndaCtaats field (up to 4 characters).
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Adding Send To and Receive From Port Instructions
To add the Send to Port and Receive FRuwrt instructions, perform théollowing steps:

f Send to Port Instruction Liz-,r
mcton Detsl 1. Selector Addan ASCII tag that
Send i h ial port. H H H
ng'ln:uiiitgtnigg?r%;xeﬁaslzzan tpomgtherdevice will be in ASCII. Contalns the .Strlng tO be Sent in the
Source Tag Name | - Source Tag field using the drop down
Cortrol Tag Name - list (for a Receive instruction: the
Character Count Tag Name - String that will receive the characters
Send Start Character from_the_serlal pqrt in the
Send End Character Destination Tag field).
[ ok [ camced |[ hHeb |

2. Select an integer register used by the instruction for status in the Control Regaster T
field using the drop down list. The following table describes the control bits in the
register:

Bit Number | Function

Bit 0 (Isb) Enable (0 = Disabled, 1 = Port is Open AND Instruction is
Enabled (Power flows to instruction))

Bit 1 Serial transmissiodone (1= function (transmit ameceive)
done, 0=not done)

Other bits of the register are usedrfinternal purposes and changtate during
transmission/receiving.

3. Selector Addan integer register that displays the number of characters transferred
from the source tag to the serial output buffer in the Character Count Tag field using tt
drop down list (for a Receive instruction: the Number of characters transferred from th
serial port to the destination tag).

4. Check either Send Start Character or SEnd Character boxieeded.
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Adding Send to Marquee Instruction
To add the Send to Marquee instruction, perform the following steps:

Send Marquee Instruction |
[ remcton O | 1. Selector Adda Source Tag
Sends messages fram message database 1o EZ Marguee name/Address using the drop down list.
Communication Port Serial RS422 port -
Enpgi'l??ﬂnwpr”aﬁﬁ’;gé'?n'iiéﬂif'?ﬁs'ﬁ?ﬁfﬁi"ﬁ gﬁﬁiﬁz‘%ﬁ:nménn?tmatch 2 Check the Use M ask bOX and enter a
Message Number Computation Actions for unmatched messages . gl .
st ettt s value, if youvant to use Mask capabilities
o fos tame Y S Blrk Hessoge to compute message number.
Constant Do Nothing
Use Mask |0 (Hes) .
O 3. Enter a numeric constant as an Offset
1EW, lessage labase . .
i Otto Sorce. 2 value to the message number if desired.
Message Status Tag
Bit 0 sb) : 1= Enabled
Tag Name ¥  Bit1:1=Done
4. Selector Adda Message Status Tag
o J[ ees |[ v || name/Address using the drop down list.

5. Check one option for the action for Unmatchmessage numbers.

6. Add/Edit the Message database by clicking on the View/Edit Message Database buttc

Adding Modbus Master Instruction
Please go t&€Chapter 7

Adding tags:
a. If need be you can add a new tag by entering a new Tag Name.
b. Now either pres&nter or right click on the Tag Name and the Add New Tag Details
dialogue will appear.
c. Enter theTag Address in this screen.
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Open Port: Fren
When powerflows through this element, 3680|-BaudRate |
the Open Port insuction opensonly Port 1 seriaport using Eight|-DataBits
. . One(-StorBits
userspecified parameters availabées follows: o propodeefiode
w Baud Rate: 1200, 2400, 4800, 9600, 19200, 38400
w Parity: None, Odd, Even
w Data Bits: Seven, Eight
w Stop Bits: One, Two
w Mode: RS232, RS422, RS485
w Protocol: No Protocol, XOn /XOff, Modbus Master, Modbus Slave
Serial Ports:
Note: When the serial Port 1 is T
being used for 3 party Pin Number | Function
communication, it cannot be used e
to communicate with theEZRack § : o
PLMesigner Pro. Please therefore 2 5 GND
use other communication options 8 =
like Ethernet or MicreUSB. E ]

Send Character Sequence can be used to add apnaximum of FOUR characters in the beginning
and/or ending of every command that is sent out using this port. The 4 characters must be separated b
comma.

Receive Character Sequence can also be used to verify a maximum of FOUR characterginrtimg be
and/or ending of every command that is received using this port. The 4 characters must be separated t
comma. You can also specify to make the Receive Character Sequence the same as the Send Charac
Sequence.

If HEX values are used for the taequences, two characters must be used to specify 1 HEX value.

FORT Oren Inthis example, if S4 is onhé port will be
5 |54| s _Eai‘;g;te —  opened with the parameters shown inthe
EiEEE :Eggég?ti instruction. Please notthat Fhe Portcommand is
6 RSA9S| e executed ONLYnze every time S4 changes state
Ho Protocol|-Protocol from Oto 1.

NOTE: The Open Port instruction is executed once every time the power flows to the instruction. It is recommende
that the port be opened once, unless the com parameters have to be changed. In that case, the port should first be
closed, and thenmeopened with different parameters.
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(V) . Send to Serial Port: Send
" a Send To Serial Port . Port.
fma e s When powerflows through this TAG Sre [
element, theSend to SeriaPort instruction will send aASCI| Aaaail  Cnt-|ceeec
string pesent in Src at memory locatidkaaaa tathe RS422 ool

port. The control andgharacter ount used for sending the
ASCIstring is speified by Cnt at memory location Ccccc and &ttrhemory location Bbbbb,
respectively.

This instruction can only send outetspecified ASCII string if therrespondng serialport has
beenalready opened by the Open Panstruction in advance. If the serial port hast been
initiated, the Send t&erial Port instruction will not send the ASCII string to the specified port.

Start and End characters can also be sdorng with the ASCII string beisgnt out from the Src
register. You can specitart and/or End characters twe included along with the ASCII string.
The starting and endincharactersare specified in the Open Serial Port Instruction.

;hﬁ ez =1 Receive From Serial Port: Recy
\w/ [Port When powerflows through this TAGLDes |
instruction,the Receive Bm Serial Port instruction will Aaaail  crt—|Cecee
receive an ASGitring from the serial port andtore it in By Tl

Dest at memory lagtion Aaaaa. Theontroland chaacter
count used for receivinthe ASCII strimis specified by Cnt at memory location Ccccc andhCtrl
memory location Bbbbb, respectively.

This instruction can only receivedlspecified ASCII string if tberrespondingserialport has
beenalready opened by the Open Panistruction in advance. If serial port has naen
initiated, the Receive frorBerial Port instruction will not receive the ASCII string.

Start and End characters can also be received along with thik a8 being recerd. You can
specify Sirt and or End characters to berified when received along with the AS§ting. The
starting and endingharacters are specified in the Open Serial Port Instruction.

/ Close Port: P Claze Part L
When power flowghrough this element, the
ClosePort instruction abses the serial port previousbpened forcommunication by the Open
Portinstruction. Oncelte port is closed, it cannot hesed unless it is repened by the Open
Port instruction.

H_ Close Port
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Memory Type | Syntax(A, B, C)] Range (aaaa) | Range (bbbb) | Range (cccc)
Registers

Input Registers IR 1-64 1-64 1-64
Output Registers OR 1-64 1-64 1-64
Registers Internals R 1-16384 1-16384 1-16384
System Registers SR 1-20 1-20 1-20

Allowed Data Format@ASCIl anNSIGNED INT_16.

SEND Send
| | Fart
TAME 1 -Src
R1E8 FRESET
Crt.—|Rd

B TIME_1-Ctrl
R3S

In the example above, if S5 is ON (almel Port is Open), the Send Poammand would send
the ASCII strimas per programmed parametetfthe port is not yet open, the instructiomill
do nothing, and the EnabkRit in the controlkegister will remain 0, even if the S5 is on.

RECL Recu
| | Fart.
8 1 o

E185 -[e=s

SE E1@5| FEESET

Cht—|Rd
g TIME 1 -Ctrl
RS

In the example above, if S6 is GMd the Port is Open), the SeRdrt command would receive
the ASCII string as per programmaarameters. If the port is not yet operé instruction will
do nothing,andthe Enable Bit in the control resier will remain 0, even if th86 is on.

Close Port o

11

In the example above, if power flows tbe close port instructions, thepened serial port is
closed. Once the pois closed, it will not send arsgrial communication for gncommand
(such as Send to Port, SendMiarquee) without reopening the port.
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end to Marquee: Send Ta
Send Te Marquee S qu . Mar=uee
— When powerflows through this TAG ~Ctrl
instruction,the Send tdMarquee instruction sends out a Aaaa: Port-|2erial
message t@ marquee based on the messagember as g&%t ~Src

spedfied in Src at memory locatiohaaaa andlessage
Status Tag as specifibgt Ctrl at memory location Bbbbb.

The Send to Marquee instruction mus# used in conjunction with th®pen Port instruction. If
the seial port is not enabled by theg@n Portinstruction in advance, the Send to Marquee
instruction will not be able teend messages to a marquee.

Please Note:

1. The port should be already open before this command can be used.

2. The Send Marquee sends thessage to Marquee only once each time power flows to it (rung condition becomes
true) and does not send again until the Power flow is cycled to it (rung condition goes to false and true again).

The Send to Marquee instruction usemassage databaseol can placenultiple Seneto-
marquee instructions in your ladder logic. But thererndy a single message database. The
database contains messages uniquiglgntified by message numbers. Then8¢o-marquee
instruction looksup messages from this datalmasing thevalue in its source register #se
Message number (or computed from-isee below). If a messagef@ind matching the number
in source registerit is sent to the Marquee. # matching message is not found, thdvetaction
depends on the ofion selected for unmatched messages.

The messages can have embedded variables im tdowing you talisplay dynamic data on
the marquee.

Message Number Computation:

Src can also be assigned a constantezalong with option to use Magin HEX). Yocan also
add an offset tadhe message number based on thalue specified. The Message number is
computed as follows:

Message Number £$ourceAND MASK) >> number of right Os in MJASRffset

MASK allows you to use ordglected bits from a word asmaessage number. Offset
allows you to add a constant to threessage number which allows grouping of
messages.

Example: Source number = 0x1234, MASK = OxFFFO
Source AND MASK = 0x1230
Shift by 4 = 0x0123 (There are 4 zeros on right of MASK)
Add Offset to gethe message number
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Message Status Tag:

Ctrl is used by the Send to Marquee instrantto specify the status of theessage being sent
to a marquee. If thenessage is being transmitted toe serial port, the bit O (Isb) of Ctrl is
enabled (1). When thenessage isuccessfully sent to the serial port, the bit 1 of Ctrl is enabled
Q).

Message Database:

When the Send to Marquee instruati is assigned a message numtieough Src, the message
corresponding tdhe message number is selectlat transmittingto the serial port. The
Message database is populateddsd A Y3 G+ A Sk 9ORAG aSaal3asS 5t
new message theext can be assigned a message numbet attributes such as blinking,
scrolling, and centering of messages. &the very firsmessage in thdlessage Database is the
default messge. This message is sent to $mecified marquee(s) (broadcast or a cartanit)
when the message numbassigned by Src does not have the matching message in this
database.

Note: Only messages with titerrect message number as per Src register will be displayed.

Actions for Unmatched Messages:
If the Src register points to a messageamnher that does not exist in thilessage Database, then
there are thee options, one of which can Iselected by the wer for appropriate action.
w { SYR 5STldzAZ G aSaalasSy {SyRa | a5STl dzZ &
w Send Blank Message: Sends out a blank message with no text; clears the display line
the marquee(s) specified in the Default Message
w Do Nothirg: No action is taken if the correct message is not found

Memory Type | Syntax(A, B)| Range (aaaa) | Range (bbbb)
Registers

Input Registers \ IR 1-64

Output Registers \ OR 1-64 1-64
Registers Internals \ R 1-16384 1-16384
System Registers \ SR 1-20 1-20

Allowed Data FormatASCII, UNSIGNED_INT_16, UNSIGNED_INT_32, SIGNED_INT
and BCD_INT_16.

SEND T In the example above, if S5 is On (AND
4 | | o _E‘f:;‘“ee ——— the Port is opn and notbusy), the
55 RzeE Fort| cerial message is sent to Mguee. The message
c SEEE T RS2z is sent ONL¥nce every time S5 changes
R state. S to refresh the message on the

Marquee (for example, if an embedded
variable changed), ensure that S5 changes statether example for the send marquéee
shown on next page. In thexample, the logic is monitoring 8riperature ranges, and displays
one of the 3 messages based on the temperature value.
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Send to Marquee Example:

23 O A N .

2unz1 |Label Check Temperature Range -

Connent ! Input Temperature (TEMF IN] iz compared to
L0O. OFPERATIONAL and HI Ranges. Bits

51.5Z2.53 are =et dependant on the TEMF IN.

TIFIT 0
CU1E] q
L0 RRHGE E[E-LDH
RAHGE MAR 51
Hiah—| Hijl
1 TEHF IE'iI_InPUt
TIFIT oK
X [U1E] r
* I OF RAMEE MINH|-Low L
Rz CF _RFMSE MRS & 52
Hi9h—|R135
s TENF [H-Ikut)
o "
J
* AL RAHGE MIH|-Low L=
R4 HI_REHBE MA® | 53
Hiah—|R15
5 TEHP [H|-Inrut
R1

271 JLabel:3end Tenp Fawge to E2Marguee

Connent :Uhen zending messages to the EZMarquee, the serial port
Inust be opened in the ladder logic.

Mhen a range is triggered, the appropriate message

munber ix szent to the HEISAGE # REG and the

rangc ncssage iz sent tto the E2Marguec.

Fzn
Poei

FoBE|-EaudFEate
" Ho|-Paritg
Eight|-L=iaBits
One|-ShorBits
RS42d-Mads
He Frotocall-Pratocal

e "l
Pl——
= _| —Sro
<1 CENS'II
5 KESSAGE # REG|-Deszt
[
[n]4 MOL DATA Send Ta
CUi&] Flar=iies
3 Sry S
< ~Ctrl
2 CoKs] e i
HESSHGE # REG-Dest MESSASE # REGSrc
HI MOLl DATA
CU1&]
:
! _| =Src
=3 COHST
|
-] HESSAGE # REE —-Dest
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MOD Modbus Master
Please se€hapter #or more information orEZRack Plvirking as

Modbus Master or Modbus Slave.

Basic Modbus overview:
EZRack PLfovides connectivityd other devices over Modbus RHdd Modbus TCP/IP
protocol. You can useéZRack Plgither as a Modbus Master/Client orModbus Slave/Server.

When used as a Modbus Mastelient, EZRack Pld@mmunicates anéxchanges data with
other Modbusslaves/serversWhen used as Bodbus Slave, thEZRack Pldgan respond to
Modbus commands from llaster. Theserialport onEZRack Pli€used for the Modbus RTU
connection.The Ethernet Port is usddr Modbus TCP/IP connection.

Modbus Master Instruction basics:
Select Modbus Master Instructidrom the Menu itemlnstruction> Communication>Modbus
or from the Instriction side bar. The instructioon ladder logic appears as follows:

MODELS
MASTER

Eead |-Crnd |OEFSET
Coils| HMod-|RS
FLC ADDRESS -
51 COWTROL
Chtrl-(E3 |
Fort—-|5erial RB5422

Please note the following about the Modbus Master instruction:

w The instruction isnitiated when the rung is true (i.e. all instructions in the rung
preceding the Modbus instruction are true)

w The instruction involves sending a command to the addressed slave, and processing 1
reply back from the slave, which is asynchronous to the laddan. The Power flows
out of the instruction only after the instruction is completed, i.e. after either the reply is
received or the instruction times out. Control Word can be used to see the progress of
the instruction.

w If the rung condition becomes @ before the completion of the instruction, the
instruction is not completed. The sending of the command is completed but the reply i
not processed, even if received. If the command was a write command, the values M/
be written, but cannot be guaranteed

w Itis advisable to use check the error code register for any potential errors after the
instruction is completed.
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Double click to bng-up the dialog box:

For Modbus TCP/IP enter the

Select whether using Modbus Modbus Slaves IP Address
RTU or Modbus TCP/IP
\ /
\ »
Communications [Sefial RS422 (Modbus RTU) v] IP o .0 .0 .0
Slave ID
@ Tag Name — For Modbus RTU enter the
] - Modbus Slaves ID
@ Constant (1-247)

Select the Modbus operation this instruction

will do. The options including Read or Write, §implied by Modbus Con  For Register Communicatio
d Holding Register (03)

Coils or Registers, One or Many. S select Byte Order
‘ | ‘ "N Byte Order
Modbus Command [Read Input Registers (04) v] @) Low 8fe. High Byte
Use the offset to select the @ High Byte, Low Byte

address you will be

communicating to. If you
use offset 5 then the addresg_;—»5 (1-65535) [Address 300005 ]
that will be rea is 300005.

Data Length PLC Address is the starting
() Taq Name location in the EZRack PLC
Enter how many —> 1 (1-100) where written or read
consecutive registers or information is stored.
coils written or read from|___ PLC ADDRESS =
the Slave Device.

—

Control and Error are the

[ oK | EZRack registers with the
Modbus Master Instruction

status information.

Control CONTROL v
Emor  ERROR \ =
Timeout Time 30 {1- 255 tenths of a sec

The following attributes need to be set in the Modbus Master Dialog box.
1. Communications
Use this dropdown to select whether RTU or Modbus TCP/IP is used. If TCP/IP is use
filed will appear to input the IP Address of the Slave.
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Slave ID

The Network ID number of the Slave Device we are communicating to. This may eithe
be stored ima Tag or defined as a constaNot used for TCP/IP.

Modbus Command and Modbus Address

{StSOG az2Rodza O2YYlI YR YR | RRiGaenterihe O
command codes. In addition the Modbus address type is not entered; only the offset
within the address type is entered. For example for holding register 400123, use only
123. The address type is implied by the command.

Byte Order

Modbus rayisters are usually arranged as MISEB. This flag allows you to change the
order if necessary.

Data Length

Number of Data Items to process. The data length may either be stored in a Tag or
defined as a constant.

EZRack PLAXdress

Please enter the StartifEZRack PLAZIdress where information will be stored or read
from.

Control

Enter theEZRack Pla@dress that will store the state of the execution of the Modbus
Master instruction. Bit 0 (LSB) to Bit 4 of the Control address are used to indicate the
status of the Modbus instruction as follows:

Bit Number Status when set

BO (LSB) Modbus serial Enable

Bl Waiting on reply

B2 Reply processed

B3 Not used

B4 Invalid length for starting addres

Error

Enter theEZRack Pla@dress that will store the Error codes if therers error in
execution of the instruction. A zero value (0) indicateserror has occurred. The error
code mustbe checked only after the instruction is comm@eét(i.e. the power flows out
of instruction). See below for error codes and their descriptions.

ERROR CODI Error Description

The funtion code (command code) in thdodbus

01 lllegal Function Master command is not understoday the Slave.

The Modbudvaster command tried to access

02 lllegal Data Address address nbavailable in the Modbus slawevice.
03 lllegal Data Value The ModbudMaster Instruction sent a valugot
acceptable to the slave.
. . An error occured in slave device, while treavewas
04 Slave Device Failure

trying to perform action requestelddy Modbus Master.




181

A reply was near received from the slave (the

05 Timeout communication link Between thilaster andthe Slave
may be disconnected.)

07 Checksum Error Error in check sum of the reply

The slaved in the master command messadees not
08 Slave IOFailure match the slave id Returned in thieply message from
the Slave.

The Port orEZRack PLC is not opened for Modbus
Master Instruction

09 Port not open error

9. Timeout
Enter thetimeout period intenth of seconds. EZRack PLC Modhasuction will time
out if a slave does not respond to a command within this time.

3.3.12 Data Logging Instructions
UseData Loggingnstructions tolog tag data to an USB.

Adding the Log Data to Ei Instruction:
To configure the Log Data to Fihstruction, perform the following steps:
1. Click on thd_.og Data to Fileon on the right side of the screen.
2. Position the mouse over the Ladder diagram and click the mouse to place the
instruction.
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3. Doubleclick the instruction to open its dialog box.

Log Data to File Instruction =50
Instruction Details
Fie Name and Size Log
Max 32 char including ext and any appended fields. Log Type [t Regular Time Intervals (When Enable Tag is High, — |
@ TagBased DATALOG - Event/Enable Tag ENABLE -
2 Fixed Log Tme4nterval 10 Second -
Hour Day Manth
Append to File Name [ {Uses 4char) [ {Uses 2 char) ] (Uses 3 char) Status Tag DATALOG STATUS -
Status value definitions:
File SizeTag  DATALOG SIZE - 00:Normal operation (Na Errors)

02:Fle open error (USB Drive may not be plugged)

Tag shows file size in bytes. Data Saved in CSV Format. 04:File write arror (USB Drive may be full
Select Tags
Tag Mames are used as column headersin CSV file,  With each record []LogPLCDate [“|LogPLCTime  Decimal Places for Floating Point Tags 5
Availsble Tags: Selected Tags: (1/10)

Name Address  Type Name Address Type

DATALOGSIZE  R100  UNSIGNED_INT_32 VALLE R1 UNSIGNED_INT_16

DATALOGSTATUS R102  LNSIGNED_INT_16

DATALOG R1 ASCIT_STRING

ok | [ cancal ][ hep

4. Select or Add a tag for Data Log Name. This can also be constant.

5. Select whether to append hour, day, and month to Data Log Name. This means that
every new hour, day and month a new .csv file is created.

6. Select of Add a tag for File Size, Event/Enable and Status.

7. Select the Log Type from the drop down. Descriptions are on next page.

8. Enter Log Time Interval for time based data logging and select time base using the dr
down options.

9. Finally select up to 1fags to data log. Options include data logging the date and time ir
the .csv file as well.

Adding tags:
a. If need be you can add a new tag by entering a new Tag Name.
b. Now either press enter or right click on the Tag Name and the Add New Tag Detai
dialogte will appear.
c. Enter theTag Address in this screen.
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Log Data to File

When powerflows through this instruction, TAG TAG 2
the Data Log instruction will create and update a csv file on an o] EEHUN
inserted USB thumdbrive (up to 64GB). The instruction will log the . o

current value of up to 10 tags in this csv. You can use up to a
maximum of 8 of these instructions.

r

Log Data to File Instruction [ﬁ
Instruction Details
File Name and Size Log

Max 32 char induding ext and any appended fields. Log Type [At Regular Time Intervals (When Enable Tag is High! Y]

@ TagBased File Name (Aaaaa) - Event/Enable Tag  Event/Enable Ta¢Ddddd) -

© Foced Log Tme-nterval 10

Append to File Name [7] oY e [ Month Status T
(Uses 4 char) (Uses 2 char) (Uses 3 char) s Tag Data Log StatuéBbbbb) -

Status value definitions:

FieSize Tag  Data Loqg Sizé€Cccck h 00:Normal operation (No Errors)
02:File open error {USB Drive may not be plugged

Tag shows file size in bytes. Data Saved in C5V Format. 04:File 'J\ﬁite error UUJJSB Drive ma: be fu")p gged)
Select Tags
Tag Names are used as column headers in CSV file, With each record [~ Log PLC Date [|Log PLC Time Decimal Places for Floating Point Tags 5
Available Tags: Selected Tags: (1/10)

Mame Address Type Mame Address Type

Value 2 Fffff  UNSIGNED_INT_32 Value Eeeee UNSIGNED_INT_16

Value 3 Ga0ao UNSIGNED_INT_16

oK ] [ Cancel ] [ Help
File Name:

This option allows the user to set the File Name that the .csv is saved under in the USB. The

can either use an ASCII tag stored at memory location Aaaaa, or they can make this constan
Further options are to append the hour, day and moth that this data log happens. Appending

these creates new .csv files each time the hour, day and month are different.

Data Log Size:
This is an unsigned 32 bit word stored at memory location Ccccc wili¢gll you the file size
of the .csv on the USB.








































































































































































































































































































































































































http://mqtt.org/
http://mosquitto.org/man/mqtt-7.html






http://www.hivemq.com/blog/mqtt-essentials/
http://mosquitto.org/man/mqtt-7.html
https://www.oasis-open.org/news/announcements/mqtt-version-3-1-1-becomes-an-oasis-standard

































https://www.cloudmqtt.com/
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http://www.ezautomation.com/





































































http://www.ezautomation.net/

















































































https://inductiveautomation.com/
http://www.cirrus-link.com/
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https://inductiveautomation.com/downloads/ignition
http://localhost:8088/main/web/home?11
https://docs.chariot.io/display/CLD/Getting+Started%253A+Single+Ignition+Architecture
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https://docs.chariot.io/display/CLD/Advanced%3A+MQTT+Modules+in+Redundant+Ignition+Environment
https://docs.chariot.io/display/CLD/Advanced%3A+MQTT+Modules+in+Redundant+Ignition+Environment
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