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Welcome to VisiLogic

VisiLogic is the software tool you use to create control projects for Vision controllers. After you plan the control
task, use VisiLogic to write, debug, and download the PLC control and HMI applications into the controller.

The PLC application is your control, or automation application. You write the PLC application using the Ladder
Editor.

The HMI application configures the operating panel's function. You use the HMI Editor to create the Displays
that are shown on the controller's screen.

Displays tell your operators what to do. You can have your operators log in with a password, enter setpoints and
other data, and instruct the operator what to do in case of a system problem or alarm. A Display can contain both
text and images. Text and images can be both fixed and/or variable.

Variables are inserted into a Display to:

=  Show run-time values as integers
= Represent run-time values with either text, images, or bar graphs
=  Show text messages that vary according to runtime conditions.

=  Enable an operator to enter data using the Vision's alphanumeric keypad.

Here are some of VisiLogic's major features.

Program Editors

You use 3 editors to create your application:

=  Ladder
=  HMI Display
=  Variable

Each editor is operated through a different window. You switch between the editors via the Toolbar buttons or
by clicking elements in the Project Tree.

Ladder Modules and Subroutines

VisiLogic is a modular program you build using Modules and Subroutines.

Hardware Configuration

VisiLogic offers easy Hardware Configuration. The foundation of a Vision control system is the controller. The
Snap-in I/O Module provides an on-board I/O configuration. You add I/Os by integrating I/O Expansion
Modules.

After you select the Snap-in or Expansion I/O modules connected to the controller, you can configure inputs:
analog, digital, and high-speed counter/shaft-encoder/frequency measurers and PT100; and outputs: analog,
digital, and PWM high-speed outputs.

Project Explorer

The Project Explorer tree allows you to navigate easily between program components.

Operand View and Watch Folders

VisiLogic allows you to view operands and their contents according to type and whether or not they are in use.
You can also group related operands according to functions in Watch Folders.

Help
Use the VisiLogic Help System to learn how to use the software and answer your questions. Browse sequences
present help topics in an order to aid you in learning. The browse sequence shown below is Configuring Hardware.
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Hardware Configuration

Hardware Configuration opens automatically when you first create a new project. In order to open Hardware

Configuration in an existing project, either select Hardware Configuration from the View menu or click the

button on the toolbar.

Click on the appropriate icon to select the model Vision, the Snap-in I/O module, and any I/O Expansion

modules required by your application.

After you select the Snap-in or Expansion I/O modules connected to the controller, you can configure inputs:
analog, digital, and high-speed counter/shaft-encoder/frequency measurers and PT100; and outputs: analog,

digital, and PWM high-speed outputs.

Note o You must select the correct Vision model and Snap-in I/O modules before downloading your
project.
|
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Ladder Editor

Use the Ladder Editor to create the Ladder diagram that comprises your control application. Ladder diagrams
are composed of contacts, coils, and function block elements arranged in nets.

In a Ladder diagram, the contacts represent input conditions. They lead power from the left Ladder rail to the
right rail. This is why the first element in a net must always touch the left rail. Coils represent output
instructions. In order for output coils to be activated, the logical state of the contacts must allow the power to
flow through the net to the coil. This is why the elements in a net must be connected. Each net must contain

only one rung.

Use the Ladder Editor to:
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= Place and connect Ladder Elements.

=  Apply Compare, Math, Logic, Clock, Store, and Vector functions.

= Insert Function Blocks (FBs) into your program.

=  Build program Modules and Subroutines, and use internal Subroutine Jumps and Labels.
= Place Comments on Ladder nets.

Ladder elements and functions may be dragged and dropped between nets. Hotkeys are also available for easy
programming.

To start the Ladder Editor
= (Click the Ladder button E on the toolbar.

Ladder HMI Help
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HMI Display Editor

Use the HMI Display Editor to create the Displays that are shown on the controller screen after the program is
downloaded. When you select HMI from the Project Explorer tree, a Display replica opens. The size of this
replica reflects the type of Vision controller you have selected in your project's Hardware Configuration.

Displays tell your operators what to do. You can have your operators log in with a password, enter setpoints and
other data, and instruct the operator what to do in case of a system problem or alarm. A Display can contain
both text and images. Text and images can be both fixed and/or variable.

Variables are inserted into a Display to:
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= Show run-time values as integers
=  Represent run-time values with either text, images, or bar graphs
=  Show text messages that vary according to runtime conditions.
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About the HMI Display and Keypad

All Vision controllers offer an integrated HMI operating panel that includes an LCD screen and a keypad. The
screen size, type and keypad vary. Exact specifications regarding Vision operating panels are included in the

user's manuals.

'Touchscreen' controllers

There are 2 types of Vision touch-screen models:

= Models which comprise only a virtual keypad (V290). In these models, the virtual keypad opens
whenever the user touches a keypad entry variable that is currently displayed on the screen.
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= Models which comprise both an HMI function keypad and a virtual keypad (V280). However, in
these models, the virtual keypad must be activated by turning SB 22 Enable Virtual Keypad ON.
This must be done at power-up, or before the Display containing the keypad variable is entered.
In addition, the Keypad entry variable must be assigned a Touch Property.

Quick Navigation

VisiLogic offers different tools for program navigation.

Program Tree

e PLD programmer. wlp - Urstronics Yisilogic 0PLC 1DE - [Ladder &
Broject Edk  Yiew [rsert  Buld  Cermection  Ledder HED el
DEgd =3 » « EN FEdd 4

Contactzs = Cols = Compae =~ Math = Flost = L

&) Add New Subroutine G

o Clear Subroutine © Coolrwg step
X Delete Subroutins @ Cooling s

P narme
B3 STL Quick View
B Export subeoutine : Cockngstep [
{6 Het Height E
- ...... !
EBlel. ... ..
g @l | e
i Eh‘lmﬁb'l & |
¥ Moche 2 o
=R I T I F
E Tempershure Tracking ﬂ\
B Datalog [?—j Pk
Cucle counter
&
87
— & 1005 piee ’_F
I=] HMI 230 =
Note o Within the program tree, elements are presented alphabetically. This does not affect the order in
which the program runs.
] Ladder Modules and subroutines can be moved via drag-and-drop, as can HMI Modules and

Displays. Again, moving elements does not affect the order in which they run.

The Main Ladder Module, Main Subroutine, Start-up HMI Module and the Start-up HMI Display
cannot be moved via drag-and-drop or erased. For easy identification, they are always marked in
orange.
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Accessing a Load Display Target
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Accessing a Call Subroutine Target

Lnearization. - -

Right-click the

element to o
cpenthe menu.
& cu
B2 copy
< Delets
Heplece Ladder Element
Aidd Element Tio Watch L
Fird: Lineareation. -
Qper; Lhumu:nm
Thiz causes the Find Thiz opens the x — -
utility to search for the Call function's Zl == [I=] [UNEARZATION Suboutine
Call function's target . target . =
t]mMH' Routi 1k 3
Ly ne 'HN FEHO————
Search Flesuts Lineanzabon, - &1 Frior_dsplay L0 K LINEAR
H-'a.r Module L P.alcrn._unhy_Sl.,t PR 1 M 15 0] I M5 0]
ain Module : Lr-ealzatpn {) W = T Y [ ouput ]
Main Module Acceleabion i &

Go To Label

Use labels as bookmarks to mark program sections, and then locate them using the Go To Label<Alt> +
<Right/Left arrow> and List of Labels <Ctrl> + <L> utility.
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The Find utility also enables you to easily locate, directly open, and edit most program elements.

In addition, shortcut menus that are relevant can be opened.

Variables

Variables enable you to show run-time values, text, images, and bar graphs on the controller's screen in response
to run-time conditions. Bit, or binary text variables, for example, display text messages on the controller's LCD
screen according to the status of a bit operand.

A Display may contain up to 24 variables.

You can also use Keypad Entry Variables to enable an operator to enter a password, or data such as setpoints
from the controller's keyboard.

Variable Editor

When you insert a variable into a display, the Variable Editor opens, showing you the options that are relevant

for that type of Variable.
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Start-Up Display
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After you have inserted Variables into a display, they are shown with that display in the Project tree.
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Downloading/Uploading a Project

The Download process transfers your project from the PC to the controller.
To download a project to a controller:

1. Connect the controller to the PC with the programming cable.
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MJ10-22-C525
RS5232 adaptor

PLC programming cable, 4-wire E . S

|
Signal | Eﬁ

RJ11-type 1, DTR * . & | 9-pin D-type o T
L Ld - -
cunnec’turp. 2 Y. 5 (Female)
in Pin
1 3, T=D , 2 #1
@ o Rp < Pin
5 Y 5 A9
g DSk ™ L4
Ld r
* Optional when using B-wire cable.

2. Click the Download icon on the Standard toolbar.

3. The downloading process begins.

To upload a project from a controller:

1. Connect the controller to the PC with the programming cable.
2. Select Upload icon from the Connection menu; the Vision Communication PC Settings window opens.
3. Select the connection type and click Exit; the uploading process begins.

Upload copies the complete project from the controller into the PC.

Via Project Properties, you can apply upload and download options:
=  Assign a project password. Password protection requires users to enter a password before

uploading a project to a PC.

= Prevent project upload.

On-Line Test Mode (Debug)

To test a project, first connect the controller to your PC using the program download cable provided with the
software package, then download the project and click the On-Line Test button. The Online Test toolbar opens,

enabling you to:
=  Switch between Run and Stop modes.

= Use Single Scan to run a single cycle of the ladder program for debugging purposes.
You can stop the scan cycle at any point by placing OnLine Test Points, located on the More
menu, in the Ladder.

= Shings -[ Cal [+ HMI = DataTab

T
ra— 8 Jump To Label
=3 Eifoi . @ Call Subroutine
Messages - @ Subroutine: Return
F b
i 3 ! N EHC_ B
= OnLine Point] 44 On Line Poret

od” |-

When the scan reaches an OnLine test point that is active (receives RLO), Online Test freezes,
enabling you to check element status and values, including Timer values, at that point during
Ladder execution. Note that if more than one OnLine test point is activated, SB 35 turns ON.

=  Measure the time interval between 2 points in the Ladder application, by placing Start and End
Interval elements, located on the More menu, anywhere in the application. The time interval, in

10



Getting Started

micro-seconds, is stored in the DW linked to the End Interval element.
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Open Remote Access to debug remote controllers via network or modem connections.
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Note o ‘ The controller can send and receive SMS messages when the controller is in Test mode.

Watch Folders

Watch Folders enable you to:
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=  Arrange related groups of operands in folders.
=  Name the folders.
=  View these operands in the tabbed Output Window at the bottom of the screen.

To view a Watch folder, click the Watches tab at the bottom of the screen, then select the desired folder. Edit the
folder by right-clicking a line, then selecting the appropriate function.

Met ID

|nzert Hew Operand

|nzert Blark Line

Watch ¥
Watch 5

b ove Line

Clearline
Delete Line
Delete Table

F Ewent Log IM Finct I% Ciperands

Adding Operands to a Watch Folder from a net

= To add a single operand to a Watch folder, right-click it in the Ladder or in the Operand Output
Window.

1. Right-click
any operand -
or element. 1| ENOH 5 select &

I A<B Watch folder. |

serk "MI 1" T

#5

The tank s full |
FE . \Watch 4
Wiakch 5
\Wakch &
Watch 7
e Watch &
— Fw wwrl
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Information Mode

Information Mode is a utility that is embedded in the operating system of the controller. Via Information Mode,
you can view data on the LCD screen, use the controller’s keyboard to directly edit data, and perform certain
actions such as resetting the controller. You can enter Information Mode at any time without regard to what is
currently displayed on the LCD screen.

Enter Information Mode by pressing the <i> key for a few seconds. The default password is 1111.
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sl itronics,

Using Information Mode

Viewing data does not affect the controller’s
program. Performing actions, such as initializing
the controller, can influence the program.

Note that when you use Information Mode, the
keyboard is dedicated to that purpose. The keys
return to normal application functions when you
exit Information Mode.

1. To enter Information mode, press the <i> key on the Vision’s keyboard.

2. Enter your password. The default password is 1111. This password remains in effect until you change it
via the Information Mode screen described in the table below.

3. The controller enters Information Mode, showing the first category, Data Types. Use the <Enter> key to

enter a category.

4. Press the <ESC> key to exit a category, and to exit Information mode.

Retum ane el

E Scmll throasgh —1 A

! Cateqories Subjecs

_ NN H ﬂ
sle nitronicg E:::'::w&iliecl

The controller will block entry into
Information mode until the correct password
has been entered. This is why you must
record any password you set for your
controller.

The data in Information Mode is arranged in
Categories. Each Category contains several
Subjects. You navigate Information Mode by
using the keyboard buttons.

To exit Information mode, press the
<ESC>button on the Vision’s keyboard.
Each press returns one level up. Press the
number of times necessary to exit.

Note o When you reenter Information Mode, the controller will return to the last Category viewed.

° V290 only

other Vision controllers.

Note that in order enter Information Mode, you touch the V290’s touchscreen in an area that is not
occupied by a Keypad Entry variable or other screen object that has been assigned a Touch
Property. Maintain contact for several seconds, until the controller enters Information Mode. The
V290 displays Information Mode options on the touchscreen exactly as other Vision controllers
display these options on their LCD screens.

To navigate through Information Mode, use touchscreen keys just as the keypad keys are used in

14
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The table below shows the categories of information that can be accessed in this mode.

Info System Operands
INFO mode, SB 36

# Description Turned ON Turned Off Comments
SB 36 |INFO mode By OS, Remote Turns OFF when user|Delay time to enter Info Mode is 4 seconds, may be
Access, or program |exits Info Mode modified via SI 50

INFO Delay time, SI 50

# Description Value Comments
SI50 |INFO delay time Default by O/S (every = Units: seconds.
power up) = 4 seconds .

Legal values: 0, 3 to 20.
= Ifyou force or store '0' into equal Zero — INFO is disabled.

=  For V290 — Touching the <i\> key on the touch screen
starts Info Mode — Touching a legal Ladder application
variable clears the INFO time.

Category Subject Possible Actions

Data Types Memory Bits *  View bit status
System Bits *  Change bit status (Set/Reset)
Memory Integers *  View integer/long integer/double word value.
System Integers *  Change values

Memory Longs *  Toggle Base: view the value in decimal or hexadecimal form.
System Longs

Memory Double Words

System Double Words

Inputs e View input status.-

*  Force input status to 1 (FR1) or 0 (FRO). Forced values stay in
effect until Normal mode (NRM) is selected, or until the controller
is initialized or reset.

Note * Forced values do influence your program. This can be
useful in testing the effect of an input condition on an output status.
Outputs e View output status.

15



Getting Started

Force output status to 1 (FR1) or 0 (FRO). Note that forced output
values do not affect your program.

Set/Reset output status.

Timers

Enter a Preset Timer value.

View the current timer value and status by selecting the R.T. option.

System

Model & O/S Ver

Check the controller’s model number and operating system version.

Check whether the controller is in Run or Stop mode.

Working Mode

Check whether the controller is in Run or Stop mode.

Reset the controller. This restarts your program; restoring power-up
values to all data types except for those protected by the battery
backup. The battery protects Real Time Clock (RTC), all operand,
and Data Table values.

Initialize the controller. This restarts your program and initializes
all values, restoring 0 values to all data types.

Time & Date

View the Real Time Clock (RTC) settings. Note that the RTC
settings control all time-based functions.

Change the RTC settings via the controller’s keyboard.

Unit ID

The Unit ID number identifies a networked controller. You can:

Change the ID number. The new ID number will remain in effect
until the controller is reset.

Burn the ID number into the controller’s FLASH memory. This is a
permanent change.

Serial Port 1
Serial Port 2

View and edit communication settings.

Select to Change or Burn the new settings.

CANbus Baud Rate

Change the CANbus baud rate.

Function Block

Reserved for future use

Password New Set a New Password
Hardware ) *  Check if I/O Expansion Modules are installed. Note that I/O
Configuration Expansion Modules are represented by letters. Identical module

types are represented by identical letters as shown below.

Shows if an I/O module is short-circuited.

16



Getting Started

ldentical letters signify
identical 'O Expansion
Module fypes.

#-no /O Expansion
Module installed

- Shaws that an 170 on
————— Expansion Module
#5 is short-circuited

4 [=TH - . =] -

Showes that KOs on
Snap-in Module
are not shof-circuied

COM Ports and Data Communications

Information regarding the communications features of specific Vision models is available from your local
Unitronics distributor, or export@unitronics.com.

Com Ports

Serial All Vision controllers comprise RS232 serial communication ports. RS232/RS485 adaptors are
available by separate order. Certain models, such as the Vision120, support both RS232 and
RS485. For details on communications hardware settings, refer to the User Guides and
documentation supplied with relevant models.

CANbus Separate CANbus ports are built into specific controller models.

Ethernet Ethernet ports are available by separate order.

Note o All ports can be used simultaneously. For example, a single controller may use one serial port to

send messages to a modem via RS232, another port to communicate with a frequency converter,
while the controller engages in communications via its CANbus port.

] Standard programming cables do not provide connection points for pins 1 and 6.

Initializing COM ports
= Serial and CANbus communication ports must be initialized in your control program using the
COM Init FB, located on the FB's menu.
= The Ethernet port must be initialized using the Ethernet Card Init FB, located under Ethernet on
the FB's menu.

Data Communications Options

Data Communications include all of the options shown below:

=  CANbus Networking

= Modems, Landline, GSM, and CDMA
= GPRS

= FEthernet

Communication FBs
=  SMS messaging

= GPRS

= MODBUS (serial)

=  MODBUS IP (Ethernet)

=  Communications Protocol FB

17
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PC-Vision communications
=  PC-Modem Configuration

=  Remote Access: Accessing a PLC via PC
=  Accessing a Networked PLC via PC

About Modems
Unitronics' controllers can be hooked up to PSTN (landline), GSM, or CDMA modems via the RS232 COM
port.

PC-side Modems

You can use a PC modem to access a remote, modem-linked controller and perform any task, just as you would
if the PLC were directly connected to your PC. For example, you can

=  Download, upload, and edit the controller program via the modem connection.
=  Run Online test mode.
= Download an OS to the controller via modem.

=  Use OnLine test and Information Mode to troubleshoot problems in remote controllers and
applications.
=  Read and write data to/from controllers via Remote Access or Unitronics' communication .dll
utilities.
PLC-side modems

Via modem, a Vision controller can communicate data using:

= MODBUS (serial) commands.

= VisiLogic's Communication Protocol FB, which enables Vision controllers to communicate data
with most external serial devices, such as bar-code readers and frequency converters, via their
proprietary protocols.

= SMS messages. The SMS FB enables text messages, including variable data, to be sent and
received via GSM and CDMA modems.

Modem services,

Located on the Connections menu, Modem Services enables you to use your PC to:

= Prepare/initialize PC & PLC side modems.
= Dial a PLC modem and receive calls from a PLC.
=  Send SMS messages to a PLC.

Getting Started with Ladder
Ladder Net

The Ladder diagram contains a left and right rail. Between these rails, the control application is arranged in nets.
A net contains a row of Ladder elements that drive a coil. Power flows through the ladder elements in a net
from left to right. Each net must contain only one rung.

This is why the first ladder element in the net must touch the left Ladder rail. All of the elements in a net must
be connected to allow power flow. You do not need to connect the last element on the right to the right side of
the ladder in each net.

If the elements in a net are not connected, the software will display an error message when you compile your
project.
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The first element must All of the elements
be connected to the left within a net must be
power rail. connected.

FROM: 09:00

TO: 17:00

B Ladser |[B] 10 | 5
x
i Type | | Net |

Js 1 Main Module | Main Routine | MNet 3 | Unconnected element

LR | 1 |  ManModie |  MainRouine | Net3 | Unconnected element
_b 1 | Main Module | Main Routine _Nd3 | Unconnected element
2 Mair Module Main Routine et 3 egal Met

Placing a Ladder Element in a Net

1. Select any type of Ladder element by:

=  Clicking its icon on the Ladder toolbar, -or-

‘%I%N-{HS}{H}

= Selecting it from the Ladder menu, -or-
=  Right-clicking on the Ladder to display the Ladder menu and then selecting the element.

2. Move the element to the desired net location, then click.

3. Link operands using the Select Operand and Address dialog box shown below.

select Operand And Address X
". g
., Direct Ilpg Const |_-= Metwork

Iﬁﬁﬁ
il EmEer

Placing a Function in a Net

1. Select any type of Ladder function by:

19



Getting Started

= Selecting it from the Ladder toolbar, -or-

= Selecting it from the Ladder menu, -or-

= Right-clicking on the Ladder to display the Ladder menu and then selecting the function.
2.  Move the function to the desired net location, then click.

Move the functionto
the net location.
Flote that the
funciion must touch
anelement or the
et ladder raitto
enable power flow

&

kB 1

— —— ey ——EN_EN
A0D
3
0 1 oL 0
0 g

s

3. Link operands using the Select Operand and Address dialog box.

Connecting Ladder Elements and Functions

Use the Connect Elements tool to connect two or more elements or functions in a net. All net elements must be
connected in order to allow power to flow through the net. If they are not connected you will not be able to
compile your application.
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Connecting Elements

Connecting Elements ‘ H& | '| |- -|\|- '( } {S} {H} |
1. Click the Connect Elements icon. i
2. %our cursor turns irto & hand. MB 0 e TO H
3. Click where you weant the line to begin. Rnghbel - - - - Ring bell 30
4. Hold the right mouze button down and b T se;:un\lds
drag the mouse to draw the line. [ — —,} o "@ '
5. Click the Connect Element icon to |
return to normal cursar mode. ] I
: MB 0
Ring bell
- E] ENO EN ENOF—— +——
wOE‘WEEK HOUE
e — FEUIT! L=, ]@
Fiidey TO: 001
B Saturday
—EN ENOD
: HOUE
FEOM: 14:00
TO: 14:01

Linking Operands to Elements

When you place a Ladder element or function on a net, the Select Operand and Address dialog box opens. All of
the operands and operand types that are displayed in the Select Operand and Address dialog box are applicable
to the element or function that you have selected. To edit an operand attached to an element, you can also
double-click on the yellow Description field of an element after it has been placed in the Ladder.

You can search for a particular operand by using the Search: Symbolic Name function at the bottom of the
dialog box.

Select Operand And Address B E

~", Direct Il!l!i Const |[E9 Network
| |h-'i| g i Frezzure 3 _ll:lk

Cancel
LK | [ |v||17 & [250 |

Nets: Sizing and Resizing

To shrink a net to its minimum height, double-click the net's left-hand rail.

Nets can be also manually resized.
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1. Click on the arrow
at the left side of
& net.

T

R

I

2. The net dividing
bar changes.

J@l(,mf///////////////f//. |

3. Hold the cursor down | |
and drag it to the

The Ladder menu contains two options that enable you to resize nets throughout a project.
Ladder HMI Help
T Connect Elements | & | £

"1 contacts
W Cais

* Store * Vector * Cal - DataTables = FB's -

@ T1 . T1 .
[00:00:03.00] .| [00:00:03.00] .
Shwo time timer - S bowe time timer -

G ()

|
v v v v v v w

=== Append N = _
== [nsert New [00:00:03.00] .
(] Insert New Comment 5 e time times .
¥5] Insert New Label
1l
| 23
.ﬁl Sototedle Tank screen

Adding and Inserting Nets
To add a net to the bottom of your Ladder:

= Select the Append Ladder icon from the Insert menu;a net is added to the bottom of the Ladder
application. .
To insert a Ladder net:

1. On the Ladder toolbar, click on the Insert Net icon ﬁ ; your cursor changes into a cross-hairs.

2. Click on a net; the new net is inserted above the net you clicked on.

Move, Copy, & Paste Nets

1. Select the desired net(s).

22



Getting Started

5 HN]
hl 1

TO
Ring bell: 30

Ring bell

seconds

he conditionz allowy the bell to ring

TO
Ring bell; 30

Ring bell

seconds

Select the desired operation.

2.

-0r-

Select Cut or Copy from the Edit menu.

Place the elements in the net.

3.
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-0r-

Select Paste from the Edit menu.

You can also cut, copy and paste nets between projects, subject to the information listed below:

= Once you have cut or copied your selection from the source project, open a target project without
closing VisiLogic, either by using the New Project or Open project buttons or via these options

on the Project menu. If you close VisiLogic, the selection will be lost.

= [fthe source project contains Call Subroutine or Load HMI operations, note that the referenced

elements will be marked as missing, even if the target project contains elements of the same

name. Note that you can reassign the references.

Thiz pasted Subroutine
iz marked mis=sing;
howwewer yau can
double-click itta =elect a
newy Subroutine target .

elect Subroutine

D a SubFoutine |

I ain b odule

8]

& Logo screen sub
&1 Show time sub
5]

2] Hydraulic Pump
------ =] weather sub
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If the selection contains FBs, and no FBs of that type currently exist in the target project, the
pasted FBs will be the version currently in VisiLogic FB library--in other words, if the source
selection contains older FB versions, they are automatically updated during the Paste operation.

If the selection contains FBs, and FBs of that type currently exist in the target project in a
different version, Paste cannot be completed.

If your selection contains only Labels, without the attendant Jump to Label, they will be marked
as missing, even if the target project contains Jumps of the same name. Note that you can

reassign the references.

Label |

-

5

Skip initialization

Intialize

kip initialization

Cancel

Help

il

SR 2

If the selection contains Labels or Jumps with the same name as those in the target project, these
will be automatically renamed by the program when they are pasted.

Since these 2 labels
have the same name,
the number 2 was
automaically added to
the pasted selection.

ﬁ'ﬁ kip initializ ation

FISSING [IBN] -

——

Ckip rihalz ahan(2)

If you copy both Labels and Jump to Label, the Jumps will be marked as missing. Note that you

can reassign the references.

Alfthough koth the

Labkel and Jump were
pasted, the Jump Sk
muzt be reazsigned.

ip initializ ation

Help

X

[k |
Cancel |
_tHop |

Move, Copy & Paste Elements

Ladder elements and functions may also be dragged and dropped between nets.

1.

Select the desired element(s).
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B 1

< R S R R
L\Lm.x.n%xxx%n&m
EEEERERE: St ey

SB 46

keya% o
]

&

w2

i)

ADD

#2

ENO——m——

Wl 2
should be 4

2. Select the desired function.

_Or_
Select Cut or Copy from the Edit menu.

3. Place the elements in the net.

_Or_
Select Paste from the Edit menu.

Note that when you paste elements into a net, the elements paste into the same relative location in the new net.
The elements rfemember’ their original net location. Therefore, before you paste elements into a net that already

contains elements, move any elements that occupy the same position as the paste selection.

Move, Copy, & Paste between Projects

You can cut, copy and paste both HMI Displays and Ladder nets between projects, subject to the information

listed below.

Once you have cut or copied your selection from the source project, open a target project without closing
VisiLogic, either by using the New Project or Open project buttons or via these options on the Project menu. If

you close VisiLogic, the selection will be lost.
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% labelCC.vlp - Unitronics ¥isiLogic OPLC IDE - [Ladder Application {Main

Project Edit Wiew Insert Buid Connection Ladder HMI Help

0
& pen... Cir+0
e |
Save As...
System Descriptions C

1 C:\Program FiesiUnitronics| visiLogicl Applicationsilabedcc, vip

2 C\Program FilesiUnits anicsi isiLoge | Applicsbionsisis cara.vip

2 C:\Program Files\Unitronicst VisiLogc|E xamplesiDisplay_Show.vip
4 S5:\Liori¥ision Testing\modbus_save_master.vip

Properties. .
Exit Alt+C
T L B
Ladder

= [fthe source project contains Call Subroutine or Load HMI operations, note that the referenced
elements will be marked as missing, even if the target project contains elements of the same

name. Note that you can reassign the references.

Thiz pasted Subroutine
iz marked mizzing;
hovvever you cean
double-click it to select a
MENY Sub.routlne tslurgn.at. . : aleck Subrnikine

D a SubRoutine |

E]:E h t ain M odule

-8l Loga screen sub
2 Show tire sub

- Hydraulic Purp
------ =] Weather sub

Lancel

il

Help

=

= Ifthe selection contains FBs, and no FBs of that type currently exist in the target project, the
pasted FBs will be the version currently in VisiLogic FB library--in other words, if the source
selection contains older FB versions, they are automatically updated during the Paste operation.

= Ifthe selection contains FBs, and FBs of that type currently exist in the target project in a

different version, Paste cannot be completed.

= [fyour selection contains only Jumps, without the attendant Labels, they will be marked as
missing, even if the target project contains Labels of the same name. Note that you can reassign

the references.

N it Select Label
S Label |
FISSIMG [IBIT]8 Inhialize

Skip initialization

—

Skip initialization

CR2

k.

Cancel

i,

Help
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= Ifthe selection contains Jumps and Labels with the same name as those in the target project, the
Jump, Label and link between them will be automatically recreated by VisiLogic when they are
pasted.

ﬁ'ﬁ kip initializ ation
Since these 2 labels
have the same name,
the number 2 was e
automaically added to FISSING (B -
the pasted selection. .

——

Ckip rihalz ahan(2)

In this way, VisiLogic maintains the integrity of the links between Jumps and their corresponding Labels.
Display elements

=  When you paste elements into a Display, the elements paste into the same relative area in the
new net. The elements 'remember’' their original location. Therefore, before you paste elements
into a Display that already contains elements, move any elements that occupy the same position
as the Paste selection.

= Ifyou paste variables that are linked to named constant values, note that the constant's
description is lost during the paste operation.

= Variables do not retain their descriptions; they are renamed as Variable 1, Variable 2, etc..

Deleting Nets

First, select the desired nets.

=  To select one net

=  Click on the left rail of a net to select it; the rail in that net turns grey.

i
i

i
i

|

oo

fi o

fia

g

fia

g

fia

g

fia -
i

o EN  ENO—
i =]

i

i =
o

i

fia

WD — &

fiva

] e

S

fia

fiva e

HREEEE

frisa e e E

i

i i i MI 1

frisa e e

fiisizi —B

| i

o ;]

e i

= To select more than one net:

1. Select the first net by clicking on the left net bar.
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2.

4 o
¥ | & High
Temperature
Safety Switch . o
| P | EMN ENO
S 5T
2 r g |21 2 Cument HMI
5
SB1 Alwap=1 - SB1.200 ME 40
| | | | N N
1 I 1 I 1 !
ME 1 Manual
tode
{ |
s
B ME 0
* Lo T emperature.
EN EMD { 3
AR I
Ml 1
Temperature i
#25 g
i

Hold the Shift button and click on the last net in the range that you want to copy.
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4 S
| 8 High
Temperature
Safety Switch . o
[P I EN ENO
g2 s g |21 £ Current HM|
Digplay
s
]
SB1 Always1 - SE1.200 - ME 40
] 1 ] 1 I b
1 f 1 f IR
MEB 1 Manual
Mode
[ |
EI«\-Q""""""'MEED .
oG oo o o oo LowTemperature.
. . . . . I'.h.l . I'.h.li'.l . . £ 1 .

To move the selected nets,

= Press the Delete button on your computer keyboard; the net is deleted and all of the nets in your
project move up.

Comments Tool

Ladder Editor Comments enable you to place remarks program nets. Comments can be written directly into the
Comment pane, or written in Notepad and pasted.

Comments are not downloaded to the controller. To toggle Comments in and out of view, press <Alt>+ <C>, or
select the option from the View menu.

Insert a comment:

1. Click on the Comment icon ; your cursor changes into a cross-hairs .
_Or_
Select Insert Comment from either the Insert or Ladder menu.
_Or_
Right-click on the Ladder, and then select Insert Comment.

2. Click on a net; a Comment field opens in the net you clicked.

Type text in the field.

30



Getting Started

[Thiz program controls Dye Wat #1.

il

Move, Copy, and Paste Comments:

1. Select the Comment.

1. Right-click an the Commert icon
of the desired Commert, then
zelect the desired function.

Gl

Dyve Wat #1.

1 Copy Chrl+iC

2. Place the Comment in the net.

1. Click Paste.

| & By

2. Move your cursor above the Ladder;
it becomes a cross-hairs.

3. Click the cross-hairs inthe desired
location on the Ladder; the Comment
iz pasted into the net.

_Or_
Select Paste from the Edit menu.

Delete a Comment
1. Select the Comment.

1. Right-click an the Commert icon
of the desired Commert, then
zelect the desired function.

Dyve Wat #1.

i Copy Chrl+iC
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2. Select Delete.

-0r-

Press the Delete button on your PC's keyboard.

Undo

VisiLogic supports up to 10 Undo/Redo actions.

Conneckion

Ladder HMI Help

EE HHad w & d &

Eg)

11:43 Delete Ladder Element - SMS SCAN
11:43 Cut Ladder Met

11:42 Delete Comment

11:42 Delete Ladder Element - SMS CORFIG

11:42 Delete HMI Element: Module 1.Display [}I{'u'arial:ule: Yariable 30

11:41 Paske Skrips
11:41 Paske Strips

T | F

FIOARM

The list of supported actions is shown below.

Ladder HMI Project
Delete ladder element Delete HMI Display Compile
Delete ladder net Delete HMI Elements Build All
Delete Comments Clear HMI Display

Cut Ladder Elements Cut HMI Element

Cut Ladder Net Paste HMI Elements

Paste Ladder Element

Paste Ladder Net

Clear Sub

Import Sub

Changing an Element's Operand

To edit an element's operand:

A=zign a newy
address.

box opens.

Diouble-click the operand, the
Zelect Operand and Address

Exiit the
description.

Click CK

Cancel |

Select a new

aperand type.

#1

0

B Status Code
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The element appears on the net with the new Operand, Address and symbol.

Power-up Values

Power-up values can be assigned to most operands. These values are written into the operands when the
controller is turned on.

Bit operands can be SET or RESET. Integers, Long Integers, and Double Words can be assigned values that are
written into the operand at power-up.

You can assign Power-up Values in the:

=  Select Operand and Address Dialog Box

Check the box next to the plug-shaped icon. This enables you to enter a value in the Power-up value
fill-in field.

Select Operand And Address k|
= ; el
= Direct |’EfEI Const |B2 et |

Fower-up

IMI j |32 |StartTempE valle 3
= Cancel

#e | & || Jeec jp%p;‘
Al

= Operand View Window

1. Select the Operand tab at the bottom of the screen.
2. Click on the Operand type to display the list of operands.

3. Enter Power-up values in the column headed by the Power-up icon.

. F ower-up
B Ladder |[E] | « l value

I m Metnory Integer

Operand Address In Uze
Sl System Integer ol 0 Lo
ML Memary Long ] 1 1024

Program Sequencing: Modules, Subroutines, Labels & Jumps

A module is a container of subroutines. Use modules and subroutines to divide your application into program
blocks. You can then run these program blocks conditionally, from any point in your control application.
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= § Ladder

I Main Module

41 | bain Routine
4] Cooling step
] Expcube

4] Heating gten

] Holding 2 Open Subrautine : Heating step
] Program . _
fdd Neww Subroutine
2] Program -

& Clear Subroutine : Hesting step

% X Delete subroutine ; Heating step

=

Program edit

Eq

Program sebect

[+ 2 bodue 1
H Modue 2

“ g Data T ables

Note o Within the program tree, elements are presented alphabetically. This does not affect the order in
which the program runs.
] Ladder Modules and subroutines can be moved via drag-and-drop, as can HMI Modules and

Displays. Again, moving elements does not affect the order in which they run.

The Main Ladder Module, Main Subroutine, Start-up HMI Module and the Start-up HMI Display
cannot be moved via drag-and-drop or erased. For easy identification, they are always marked in
orange.

To control the Ladder program flow sequence and avoid loops, use the Call Subroutine function to conditionally
call subroutines. Within a subroutine, you control the sequence by conditionally skipping over nets using Labels
and Jump to Label functions. This enables you to shorten the program scan time.

A new VisiLogic project contains the main module and subroutine for the program. Each new subroutine
contains a default number of nets and a Subroutine Return function.

Subroutines do not run if they are not called by Call Subroutine. If no Call Subroutine commands are included in
the first subroutine of the main module, the program runs until it reaches the Subroutine Return function, and
then jumps back to the beginning of the first subroutine.

Note o

If a subroutine does not run, the coils in that subroutine will not be updated. For example,

MEO 0D
Subroutine 4 contains — i . If MBO is turned ON in Subroutine 1, but Subroutine 4 is not

called, OO0 is not updated. The order in which I/Os are updated depend on the PLC program scan.

L Some FBs require Configuration, such as SMS. The FB Configuration should be placed in the first
subroutine of the main program module. If a Configuration is in a subroutine that is not called into

the program, linked FBs will not be processed even if the activating condition for that FB has been
turned ON.

Subroutines can be reused as many times as required. Subroutines can also be exported and imported between
projects.

PLC Program Scan

A scan is a complete execution of the controller's entire program. The scan cycle is performed continuously.

Note o Power-up tasks, relating to the status of SB2 Power-up bit, are performed when the controller is
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| turned on. These tasks are performed before the program scan.

J ‘ The scan time is stored in SI 0 Scan Time, Resolution: Units of 10 mSec.

Reacs Physical Inputs
= Reads input values from onboard inputs, expansion maodules, and netwark (CAMbBus),
= Writes input walues into the PLC merory, These input values are used to process the Ladder program.

L 4

Runs Ladder PNQNM Sub Module

irst Subroutine Sub x Suby ’Suh a
= | 7 o

» The program scan

1 Alet 1
beqins in the first et | P IF-J ICaIISuh H/
subroutine of the Mgt 2 /NET 2 / et 2 I_h-ﬁi— Met 2
main rodule, Call Sub Call Sub y =
Met 3 L Fi Met 3 > Met 5 Met 3
» Subroutines a[% run %—I %‘4
only if they are et 4 —LEE et 4 het 4
called. Ret Ret Ret Ret
Net 5 » Met 5 | Re pet 5 |y B Net 5| Ret
] i ]
1

o

Writes Physical Output Values (Updates Coils)

» Writes values to the physical outputs on onboard outputs, expansion modules and network {(CAMbus) .

A 4

Runs HMI Program

Motes ¢ A Display requires approximately & scans to finish

1. Loads static Display elements loading. Once a Display starts loading, no other Display
ftakes a few scan cycles) can begin loading until the first has finished.
hich Display loads first?
2. Updates Variahles - During the initial program scan, the first Display in
the HMI program loads.
3. Executes Jump to Display - However, if a Load Display element is activated in
according to condition s the Ladder, its Display is loaded, because the Ladder

Program runs first, In this case, the first Load Display

element to be activated by logic conditions will load.,
SBs #+ 3B 33 Display: Change

{Turns ON For a single scan cvcle when switching ko a Display)

5B 3¢ Display: Exit

{Turns ON For a single scan cycle When leaving a Displaw)

4, If no Jump to Display is performed,
runs Call Subroutine from HMI

5. Processes Keyboard everts

¥

Processes Communications
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Call Subroutine & Subroutine: Return

{Start System.System Check)] The Criginal SubRoutine
|d Connection Ladder HMI Help

—

” Contacts - Cols - Compas - Math - Logc - Cleck - Stoe - Call -
1. The Call SubRaoutine @ : Tt '
causes the program to WE 15 auto Mode
Jumg’ fram Sustern OF
SubRoutine System Check to 3
SubRoutine Auto Mode. | ) !
|{Trrigation.Auto Mode)] The Called SubRoutine —
ild Conmection Ladder HMI Help
EE HEB| eI 6] 2 |
|| Cortacts: - Cols -~ Compae  ~ Meath -~ Llogc - Clock - Stoe -~ Cal -
il
2. SubRouting Return @ ME 22 ME E4
cauzes the program to Alarm Stop Pump RET
'jump’ back to 4
SubRoutine System Check. fo fo "".._I_

{Start System.5ystem Check]] The Original SubRoutine —
|d Conmedion Ladder HMI Help

3. The program continues from
the location of the
Call SubRoutine function.

.MB.'IQ. .
System OF.

from this point

Program continues

| Cortact: = LColz = Compare = Math - Logice = Clock = Slore - Lall '|
MB18 A aka Mode
Syatermn 0K,
3
1 G7

hMarnual Made

i
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Within Subroutines: Labels & Jumps

. D 0 5 1 ModuleMain Routine)] == =]
Froject Edt  Wiew [nsert Buold O When the conditions in net 16
|DE W]} mE|X]] xemsble TEN
[T bk e || 3 i net 16 ho - Lug_l'v; - Dok - Sige - Coll - EpFEE |
i & N
= §Laudar . - =
I: @MalnMuddc MET[R] - WE Z peemChack | - - - o o
-8 Main Rautine Coment Time . CurertDate |y )0 o o 0
i8] SubHackie 2 16 ] L
Bl SutRoutie 5 — 1l ] I
B S utAaine b g e
Segrogier
i MET[R] - - - - - - -SSR . . . L
-] SubAouting 3 Du"en[[Tiil'rB ....................................
-8 SubRoutine 10 T L T
= @Moduez - ] o
] List Tes! Sub | wiumpsovernetsii7&18 | . .
F‘.. HMI . . . - I - - - - - s s e e e e e e e
B} star-Up Diplar L
S dera W |
= M ath Farameler Display @ ...........................
L ] Ve Display

o  witoLabel System Check in
: net 19.

(TIRTY
funcel

o
T

| e o ey

C b @ Taorear Display
- ] Month Select Dizplay J:L' _ R

I: @DayTln'-chsplay B atem Check [ |

: 2] End Trre Dizplap MET[R] - - L JE
&1 Days Select Display TS CarertTime - - - - o o B

,__@Dalen,gplay ............................... L
i &1 Day of Mont Dizplay (O 4 Ol N N ENO)

‘T'aa Woeth gty | | R | - - - - R T
- &) From Yezr Madfp :I k11 Mi1032 . 103 Rl 24

=S VIRV | T A Cal i AuwCell 7] T A0REB&MNDC =
E Laddar .H'""I i I "l_

=
=
T
=3
-

Protecting Subroutines

You can create a Ladder Password, then apply it to protect multiple subroutines. When a subroutine is protected,
a user cannot export/import it. In addition, the user cannot open, copy, or print it without supplying the
password.

Creating and Using a Password

1. To create a password, select File>Set Ladder Password; then fill in the password field.

© Ladder Protection E]

Passwarnd: R

Wedifyr

WK ix1

DK.£| Cancel | Hep |

2. To apply the password to a subroutine, right-click the subroutine's name in the Project Navigation
window, then select Set as Protected; a small padlock icon is displayed nest to the subroutine's name.
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You can also right-click a module's name and select Protect All Subroutines in Module.

Ladder ~

| Main Module it
] | Main Routine it
1] Confirn Step-Defa
4] Delete program
4] Edit-Confam step Open Subroutine : Delete prog-am

Bl EdEmpling 18] add ew Subroutine
{B net Height b
d Find Subroutine ; Delete prcegirain
ﬂ Set as probected
M
Note o ‘ Protection is applied after VisiLogic (not just the project) is closed and reopened.

3. To remove protection from a subroutine, right-click the protected subroutine's name, then select Set AS
Unprotected; the padlock icon disappears.
e Syt
= E Ladder -
- (&} ! Main Module it
4] | Main Routine !
] Confirmn StepDiefa

% Delete progras 4P
4] Edt-Corfirm step Open Subroutine ; Delete program

] Add News Subroutine

{b Nt Height ’
g Find Subroutine : Delete prograns

ﬂ Set asunprotected

You can remove protection from a module in the same way.

- & Eﬁmr ~
E | Main Module S
£) | Main Routir E2) Add New Modue
Corifitm Step{ 2] Add New Subroutine
Delete progrs =
E dit-Condinmn 3
1 E dit-Emptyang Rename i
Edit-Healing | By £ypart All Subroutines In Madule

Edit-Select Py :
£ dit Select st ﬂ Import Subroukines To Module

EditSelect\w Bl Protect Al Subroutines In Modue
EdtSosp |  Unprotect All Subroutines In Mule |
Program edit il 43

Note o The same password may be used for different projects.

Deleting a Ladder Password
1. To delete a Ladder password from a project, select File>Unset Ladder Password.

Import/Export Subroutines

You can export Subroutines and save them as .vIx files, then import them into other projects. You can
import/export single Subroutines, or all of the subroutines in a Module. Note that you cannot export Subroutines
from the Main Module.

Exporting a single Subroutine

1. Right-click the desired Subroutine and select Export Subroutine,
_Or_
select Export Subroutine from the Project menu; the Select Subroutine box opens.

2. Select the desired subroutine, then save it to the desired folder.
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ﬁ Select Operand And Address

':-H Subrouting |

...... )

------ =1 Heatin
------ 21 Holding step

E|1;' h ain Module

------ 2 Program select
------ 21 Program edit

&p

L

Cancel

Help

flik

Exporting all of the Subroutines in a Module

1. Right-click the desired module and select Export All Subroutines.

5]
Ey
Ey

+

+

+

| l‘ T T

Add Mew Module
4] Add Mew Subroutine

R.enarme

] Expart all Subroutines In Mu:u:lulﬁ

Import Subroutines To Module

2. Save the .vIx file to the desired folder.

Note that when you import this .vix file, all of the Subroutines it contains will be imported.

Import

1. Right-click a module name and select Import Subroutine,

-0r-

Select Import Subroutine from the Project menu; the Open box appears.

2. Select the desired subroutine, then save it to the desired folder.

Look, in: I 5] Subroutine Library

Hiztary

| =3k E

2 x|

Cooling sbep. vl
Halding skep. vl
Heating step, vl

Type: VLY File

Size: 176 KB
File narme: IE:-:E::ute
Filez aof type: I“.vl:-c

Import/Export is subject to the limitations below.

=
~

Open I
[ Gred [}

Cancel




Getting Started

= [fthe source project contains Call Subroutine or Load HMI operations, note that the referenced
elements will be marked as missing, even if the target project contains elements of the same
name. Note that you can reassign the references.

Thiz pasted Subroutine
iz marked mizzing;
hovvever you cean
double-click it to select a

MENY Sub.routine tslurgn.at. . aleck Subrnikine _ ﬂ

D a SubRoutine |

El---. M ain M adule - Ok |

=1\

€] Logo screen sub

2] Show time sub Help |

8]
-8 Hydraulic Pump
------ =] Weather sub ;I

Lancel

= [fthe selection contains an FB operation related to an FB Configuration, and is imported into an
application containing an FB Configuration of the same name, the links will be retained.
If, for example, you export a subroutine containing an SMS Send FB linked to SMS
Configuration 'Denmark’ and then import this subroutine into another application containing an
SMS Configuration 'Denmark’, the SMS Send FB will automatically link to 'Denmark'.

= Ifthe selection contains FBs, and no FBs of that type currently exist in the target project, the
pasted FBs will be the version currently in VisiLogic FB library--in other words, if the source
selection contains older FB versions, they are automatically updated during the Paste operation.

= Ifthe selection contains FBs, and FBs of that type currently exist in the target project in a
different version, Paste cannot be completed.

= If your selection contains only Jumps, without the attendant Labels, they will be marked as
missing, even if the target project contains Labels of the same name. Note that you can reassign
the references.

N it Select Label
:::::}EILal:uell

MISSING [Ib1] g

Inhialize
Skip initialization

Cancel

—

i,

Help

Skip initialization

CR2
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= Ifthe selection contains Jumps and Labels with the same name as those in the target project, the
Jump, Label and link between them will be automatically recreated by VisiLogic when they are

pasted.
In this way, VisiLogic maintains the integrity of the links between Jumps and their

corresponding Labels.

ﬁ'ﬁ kip initializ ation
Since these 2 labels o
have the same name,
the number 2 was e
automaically added to FISSING (B -
the pasted selection. .

——

Ckip rihalz ahan(2)

=  Note that the following symbols cannot be used in subroutine names:
N FI <>
When importing/exporting from older VisiLogic programs containing such symbols, they will be
automatically replaced by underscore characters.

Ladder Logic

You use Ladder Logic to write your project application. Ladder is based on Boolean principals and follows IEC
1131-3 conventions.

Ladder Diagrams are composed of different types of contact, coil and function block elements. These elements
are placed in nets.

In any Ladder Diagram, the contacts represent input conditions. They lead power from the left rail to the right
rail. Coils represent output instructions. In order for output coils to be activated, the logical state of the contacts
must allow the power to flow through the net to the coil.

Toggling between PLC and HMI Editors

Click the buttons at the bottom
of the Program Tree to move
between the Ladder Editor and
Hll Eclitor

1= Ledde][[E] HMi
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Getting Started with Displays
Text in HMI Displays

Displays can contain both fixed and Variable text. Fixed (constant) text does not change according to run-time
conditions. Variable text can show run-time values, such as timer values, or display operating instructions
according to system status.

Graphic Images in Displays

Simple geometric shapes can be drawn on a Display.
Graphic images can be imported from the Image Library, or created with a program such as Microsoft Paint and
then imported.

=  Fixed graphic images
This type of image stays on the screen and does not change until a different Display is loaded by
the program.

=  Variable graphic images
Variable images change according to the value of a linked operand. Binary Image Variables are
linked to bit operand status (MB, SB, I, T, O). List Image Variables are linked to integers (MI,
SI, ML, SL)

You can draw graphic images directly on a Display, or import images.

Note o Although an imported image can be resized, resizing may result in some degree of distortion. To
avoid this, use images that are created to match the required size.

L The HMI display uses a grid which spaces the lines 8 pixels apart. To optimize Displays and shorten
the PLC cycle time, images and variables should be aligned to grid.

Click to dizplay

the grid
Select the
= . image, then click
# o Align to Left ﬁ -~ EE |l A
) Grid. b

Copy & Paste Displays

You can copy and paste Display elements.

1. Copy the Display element(s) or select all of the elements in a Display.
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3 Start-Up Dizplay

Open Display : Program select
fidd Mesy Display

Right-click =
Dizplay, then select
Copy Display .

280 Capy Display : Program select

Baaac] T 1IN

Right-click an
elemert, then select
Copry .

2. Paste the elements into the Display.

JJD = H| b [
] |

K 2 HEE a2 o | 2

] 0 | 280 53 | BIE | A | B Poeies
Start-Up Dizplay

Custom 4

=P

Er2-p33ac

E-c=cute

-0r-
Select Paste from the Edit menu.

Note o = When you paste elements into a Display, the elements paste into the same relative
area in the new net. The elements 'remember' their original location. Therefore,
before you paste elements into a Display that already contains elements, move
any elements that occupy the same position as the paste selection.

= Ifyou paste variables that are linked to named constant values, note that the
constant's description is lost during the paste operation.

= Variables do not retain their descriptions; they are renamed as Variable 1,
Variable 2, etc..

=  To copy elements between projects, copy your selection from the source project,
then open a target project without closing VisiLogic, either by using the New
Project or Open project buttons or via these options on the Project menu.
If you close VisiLogic, the selection will be lost.
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Getting Started with Variables

Variables enable you to show run-time values, text, images, and bar graphs on the controller's screen in response
to run-time conditions. Bit, or binary text variables, for example, display text messages on the controller's LCD
screen according to the status of a bit operand.

A Display may contain up to 24 variables.

You can also use Keypad Entry Variables to enable an operator to enter a password, or data such as setpoints
from the controller's keyboard.

Variable Editor

When you insert a variable into a display, the Variable Editor opens, showing you the options that are relevant
for that type of Variable.

Start-Up Display

Conveyor B3
Status: Klear

a1 ¥ariable: Binary Text
0 Test = 5% Image ~ [T Mumeric =1, Clock =& Timer =

#

4

[MS Sans Seii (128) = ‘ {i3 |Msgfns Seif (12B)

Blocked!! = Clear /
4 o) |l

Description | TConveyo Status
Lk, : p 3 Obpect Sensor; Conveyor #3 _I 1] 4 I Cancel

After you have inserted Variables into a display, they are shown with that display in the Project tree.

Ladds
Chick a Display to : @Main bodule
show s Variables E] Main Routine
HHl
: Start-p Dizplay
=] Pazaword

o] Systenn Status

3 = Manual Mode
B Ao Mode
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Inserting a Variable into a Display

To show variable data, you first create a field in the Display. The field is a container that holds the data.

1. Click on the Wariakle button.

IDEEENE

2. Create a field to cortain the “Yariakle:
click in the Dizplay to anchor the
cursor; the cursor becomes a 3. Dragthe cursar acrass the
e zoreen; the blue box that
fallowys the cursar is the

zize of the Yariable fizld.

4 YWhen you release the mouse button:
- the field changes color
- the Yariable dialog box opens.
Select a VYariable type.

@ Text * foft Image |: umeric *1_. Clock ~ AL Timer - Edit

Alarms

S JW
Llst of Images: By Poinker ﬂﬁlh’ls Sans Serif (3] j

=l

B

Dezcription : |"\-"aria|:||e 1

Litk. | _I ] 4 | Eancell
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5. The Yariakle dialog box changes

according to the type of Variakble The Binary Image Yariakle shown ﬂ
wou select. . here reguires 2 images.
o Text  ={f mage  wi1] Mumeric v ook =L Timer = Edit
This image iz This image is
—@ﬁ displayed when dizplayed when
the linked operand the operand iz
EE | [Eheck mark Tl iz oFF o, QM (1),

=T i ar'ﬁl{er.lljlj
3 Program Files : B

E. Link an operand ta the
Yariahle & make the neceszary
zelections for that Yariakle type.

DESDriptiDﬂZIUariaHEZw Eh Direct |

L ink : |EI 3: Bow iz Stuck!

| &1 Picture Files =]

Im‘ Cancel |

7. The image appears on the
Display within the Fisld.

Dperatar:

1. Presz FBl
2. Dpen Valvel
a. Call Supervizor

A field that is not big enough to contain its data is red. To resize a field, click it and drag the edges.

Click and Dran the edges of
the field.

When the field is large enough to
contain the variable, i turns biue.

99399 Diegreest
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Hardware Configuration

Hardware Configuration opens automatically when you first create a new project. In order to open Hardware

Configuration in an existing project, either select Hardware Configuration from the View menu or click the =
button on the toolbar.

Click on the appropriate icon to select the model Vision, the Snap-in I/O module, and any I/O Expansion
modules required by your application.

After you select the Snap-in or Expansion I/O modules connected to the controller, you can configure inputs:
analog, digital, and high-speed counter/shaft-encoder/frequency measurers and PT100; and outputs: analog,
digital, and PWM high-speed outputs.

Note o You must select the correct Vision model and Snap-in I/O modules before downloading your
project.
|
rF_3
p
i :
Nome ._
= ; 5
vaoosel JRLEE I N = E
@ | 6
v200-18E18 ',--.' ':“ e
e N B o 'd
& La
L - 3 4
V200-18£28
' -
Lk
L] “u _ Tm i~
INPU] i i
O, parm | === =R

10-DI8-R0O4 10-DI8-TO8  10-D18 10-A06K 10-FT4 I0-RO1G ID-ATCE  10-AM-ADZ
¥ L T AT LT 1~ L -t LW A F o,

4 Y
Number of Inputs: 48 - Mumber of Cutputs: 42 [ Est | hHeo |

/0 Expansion Modules
Configuring a PT100 Input

E -

T Dezcription
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3. Zelect Operand
type and address.

5
IMI le# "Temperature Gauge E]]

2| & | IHEHM'SM |

t'; ' 5. Select Decimal ar .,

Hexadecimal. E. To az=ign & Power-up
value, click onthe check
box to enable the Powwer-up
field, then enter the value.

4. Azzign a
description.

Cancel

7. The analog input
data appears in place.

M B4

T
H-0320  Temperature Gauge

Dezcription

Configuring 1/O Expansion Modules

Note o I/0 Expansion Modules may require an adapter. Check with your distributor for additional details.

o T —, Configuration

Mavigate between the different types of
1002 by clicking on the tabs,

100016 10-DIe-R04 10-D18-TOR -
i .. T | To delete the kast module, click it to
Nesuber of Incuds 8 dioker of Dutputs: 8 select it; then either right-click it and
— | To clear the DIN rail, click here to select remove, or press the Delete key
select all of the modules, on your keyhoard.
thenpress the Delete key on your
keyboard.

High-Speed Counters: I/0 Expansion Modules

Certain digital inputs on certain I/O Expansion Modules are high-speed inputs that can be used as a 16-bit high-
speed counter of the following types:
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=  High-Speed Counter
= High-Speed Counter with Reset
=  Frequency Measurer

Configuring a High-Speed Counter

10-0I18-TO8 A

4} vigtainpus | ¥ Dical outpues | F2E Hion Speed nputs

Op  [&ddr 2. Select High Speed

Input=.

High ed Courter wi 2 k

Frequescy Measurernznt 125 mace h\‘l
Frequency Mezzurement 00 maec
Frequency Mezzurement 1000 mzec
3. Select the desired type
of high-speed counter.

1. Open an Expansion
Module by clicking it on
the DIM rail.

'”' Digital Inputs -[]- Digital Dutpuls % High Spaad Inputs

. Op |.'~"-.a:|-:|r | I= ||:I-:E:-:a‘i|:ti-:|r'|
4. Link an operand to

contain the counter value.
ct Operand &nd Address

Direct |

IMI‘ ;l |32 |FI|:|w b eter g Iil

| 2| [ S oo
2

The linked operand contains the counter value which is current at the last program scan. Use this operand in
your program like any other.
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Snap-in I/0 Expansion Modules
Configuring Snap-in I/O Modules

ID Hardware Configuratio|
MNavigate betvween the different types of
110= by clicking on the tabs.

N

Srapdr N0 -
Click to select and 1 osiaiiputs
open the Snap-in
112 Module.

Y200-18€18

Wa00-18E28

INPLUT — .

|50 Expanzions

Mumber of Inputz: O - Mumber of Qutputs: 0

High-Speed Counters: Snap-in I/0 Modules

Certain digital inputs on Snap-in I/O Modules are high-speed inputs that can be used as a 32-bit high-speed
counter of the following types:
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=  High-Speed Counter

= High-Speed Counter with Reset
=  Frequency Measurer

=  Shaft Encoder

Configuring a High-Speed Counter

q Hardware Configurabion ﬂ

— — -
TSV ETITTITIIR
— W200-18-E1 b
\I/ Wigior
1. Open a Snap-in 12
hodule by clicking i m

'I I' Digieal Inputs

'[]' Digitaltlulmsl :Q): Analng Inputs % High Spezdinputs (| DI -,

2. Select High Speed
Inputs.

W200-18-E1

gh Spae
[ B Shaft ercader [+2) |
2 B Shaft arcaden [4 | |
3. Select the desired type
of high-zpeed counter.

V200-18-E28

tLenorersmte T

contain the counter value,

[ =[5 [Fiow mater 5| Lo

| m | Thex =]
al

Epeed Inputs

Drescipsion

ced Counter with

The linked operand contains the counter value which is current at the last program scan.

To measure frequency, click the second input field and select the sample rate.
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4} vigtainpus | {} Digtal Ouputs | 77 Analoginpus SR8 Hich Spescinputs | B HiE.

AE

Drzsciiption

Speed Counter with Reset (17 Activa L ML 322 Flaws mter

T |

Fregquency Moasurernznt 1000 meoc

2. Link an operand to
contain the frequency value.

‘ IHI j IEE “\lFrequency Value j I
Cance |
: 5 a0
‘ - | o | ‘ IHEX :J r%l ‘ Epeed Inputs % HiE‘ O
Q [Cesciption
101 High Speed Counter with Reset (11 Acliva L Ml 32 Flaws meter
’ Frequency Mzazuremant 500 maec -_

High-Speed Counter: Reload

Reload enables you to immediately load 0 into a high-speed counter when the counter value reaches a target
value.

*@V &nalog Inputs % High Speed Inputs % High Speed Inputs (Reload)

Type Op [Addr =
High Spesd Counter [/ Counter Value
1000

This is the current
counter value .

Dezcription

This is the tar get
walue .

Counter Target Y alue
Reload Event
Enable Reload

This MB turns OM for
a single scan when

==
I
Reload occurs. |7—_
%

This MB iz used to
activateldeactivate

Enable Reload mode 123 Mone
' MHoke
MHoke
145
MHone

Configuring a High-Speed Counter
Certain digital inputs on both Snap-in I/O and I/O Expansion modules can be used as high-speed counters in the
following modes:
=  High-Speed counter
= High-Speed counter with Reset
=  Shaft encoder

=  Frequency Measurer

Note o When you select High-Speed Counter with Reset, the controller uses an additional input for reset;
shaft encoders also require the use of two inputs.

High-speed counters are built into the hardware, you define them as part of the controller's hardware
configuration by first selecting the counter type and then linking it to an operand that contains the counter value.

Compare Functions and Counter Values
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The high-speed counter value is read once during every program scan. For this reason, do not use the Equal (=)
function together with high-speed counter values. If the counter does not reach the value required by the Equal
function during the actual program scan, the function cannot register that the value has been reached. Use
functions Greater Than Or Equal To (>) and Lesser Than Or Equal To ().

Configuring a High-speed Output (PWM)

You can use certain outputs as High-speed Outputs (HSO) via PWM (Pulse Width Modulation). When you
select a High Speed Output in the Hardware, the Select Operand and Address dialog box appears three
successive times, allowing you to link operands for the following values:

= Duty Cycle
The ratio of the "on" period of a cycle to the total cycle period. This value may be from 0-1000, and is
expressed as a percentage.
If, for example, the constant 750 is stored into the Duty Cycle operand, the duty cycle is equal to 75.0%
This means that the pulse will hold a positive state during 75.0% of the total cycle.

=  Frequency (F)

Note that F=1/T, where T is the duration time of a complete cycle. Frequency settings differ from npn to

pnp output type.
= npn: You can use a value of 0, or a value from 8-50000Hz ( 50kHz).

=  pnp: You can use a value of 0, or a value from 8-1500HZ.

Other frequency values are not supported.

=  Run

Changes the operating mode of the output from normal output mode to HSO mode:
0 (SET)=Normal Mode, 1 (RESET): HSO Mode.

In the figure below, MI 22 Duty Cycle Value is equal to 250. This results in the duty cycle being 25% of the
total cycle time.

—»  l¢— T ON=MI22 Duty Cycle Value

maaaaa Ay a s maala s ua s aa s a s a s s b as A s s
[ [

™ 4—  T=cycle time (duration)

Note o If values out of range enter the Duty Cycle and Frequency operands, their values remain
unchanged—the operands retain the last legal values stored.

Configuring the HSO

J1Y Analog lnputs % High Speed Inputs M High Speed Outputs (PYW)

lﬁm iE Description

High Speed Dutput [
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[ |
3. Select Operand 4. Az=ign & descrigtion.
type and address.

IMI jlé\:Z IIDut}l Cycle Y alue . g Iill
= Cancel
HE - il
0 < | GAET | 1N I

Ly
‘g‘ 5. Select Decimal ar LN

Hexadecimal. E. To assign a Povver-up
walue, click on the check
b to enable the Powwer-up
field, then enter the value.

ook an operanato A

contain the
Freguency Yalue.

1\: Ok
IE j\l‘i‘\} |Frequenu:_l,l Walue El

Cancel
5 | {:’E§-| |DE|: vlp@han
eV

g. Link an operand to =

turn the Py on
and off.

IMB ;h‘i% |5tepper El M

. Carnicel |
| o |
ey

9. The output appears
seith all three
linked operands. lﬁm CE Description
012 Mons-y,
High Speed Output [PA4) Ml 22 a0 Dty Cycle Walue
013 Rl 23 180 Frequency Y alue
MB 22 2 Stepper

Configuring an Analog Input

Before you can use an analog input in your program, you must link it to an operand. An analog input value can
be contained in an MI, ML, or DW.
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'[]' Digital Outputs ;G,; Analog Inputs

1. click on a line. :T_I,IpEe [Op [add [ ==

'| |' Drigital | mpitz

Description

2. zelect a range.

010

IE
4-20mds k

3. Select Operand . e A
4. A==ign a description.
type and address. ot | . ot

5
IMI ; I'I "Level Senzor: Tank 1 EI ILI

Cancel |
2| & || [oec_cl|F e |
cg:' 5. Select Decimal ar :
Hexadecimal. E. To a==ign a Power-up -

value, click on the check
bax to enakble the Povver-up
field, then erter the wvalue.

Iﬁm 8= Description

2 0-20méd, Ml 1 12 Level Senszor: Tank 1 I

Analog Filters, PLC

Analog filter options, defined in Hardware Configuration, are available in Vision120, V200-18-E3B, and certain
I/0O expansion models that offer analog inputs, such as the [O-ATCS. Note that 10-bit inputs do not offer filters.

Using a filter can help protect your system from fluctuating input readings. The filter processes values on a
FIFO (First In First Out) basis. The filtering process is run after each new analog reading. Values can be
processed further via the Filter FB.

The Filter field, shown below, is activated after you define the analog input.
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B Hardware C onfiguration

] JEH

V120-22-UA2
{} Diotal Dutpers (77 Analog Inputs v Mahgﬂwm|

L[ Type mww d-  Deseription
M1

4200 Medium sher
Malfilter =

4} oigial rputs

Lowe strength hlker
Medium shength fiker
High strergti filter

Note o Details regarding an I/O's specific resolution, conversion methods, and rates are given in the
technical specifications supplied with Unitronics' controllers and I/O modules.
. When you configure an analog input for use with the PID function, ensure best results by using the
highest strength filter.
Filter Types
Low Calculates the average of the last two readings
Medium Takes the last 4 readings, eliminates the lowest and highest values, then calculates the average of the 2
remaining values.
High Takes the last 8 readings, eliminates the two lowest and the tow highest values, then calculates the average
of the 4 remaining values.
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Configuring an Analog Output

- - ?
hel Aslog |nputs I4,, Arislog Outputs

i Type Iﬁm =

1. Click on & line.

Description

3. Select Operand

4. A=a d iption.
bype and address ot | =zign a description

m &= D ezciiption

e

IMI j |1E= "F‘ressure

Cancel |

B | & | [= drgl

5. The analog output
data appears in place.

I 0-20ma ]l

) Op |Addr E Dezcription
18

Pressure

“ | Mone

Analog I/O Ranges

Note that devices used in conjunction with the controller must be calibrated according to the available range.
Below, Range refers to the value contained by the register that is linked to the I/O in Hardware Configuration.

Model number Resolution

Range

V200-18-E1 (Snap-in I/O module) | 10 bit (0-10V, 0-20mA,
V120-12-R1, V120-12-R2C 4-20mA)

M90 controllers (analog input)
M91-19-R1, M91-19-R2, R2C

0-1023, 1024 units (except at 4-20mA)
204 to 1024, 820 units (at 4-20mA)

V120-12-UN2 14 bit (0-10V, 4-20mA)
M90-19-UN2
M91-19-TC2 Temperature ranges appear in the

0-16383, 16384 units (except at 4-20mA)
3277-16383, 13107 units (at 4-20mA)
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following table

10-A14-A02 Input 12bit (0-10V, 0-20mA, 0-4095, 4096 units (except at4-20mA)
4-20mA) 819 to 4095, 3277 units (at 4-20mA)
Output 0-+4095(except at4-20mA)

12 bit +sign (+10V, 0-20mA, 819 to 4095, 3277 units (at 4-20mA)

4-20mA)
Model Type Input ranges Analog Value
number
V120-12-UN2 mV -5 to56mV -500 to 5600
M90-19-UN2
M91-19-TC2 Thermocouple
type
B 200 to 1820°C (300 to 3276°F) 2000 to 18200 (3000 to 32760)
E -200 to 750°C (-328 to 1382°F) -2000 to 7500 (-3280 to 13820)
J -200 to 760°C (-328 to 1400°F) -2000 to 7600 (-3280 to 14000)
K -200 to 1250°C (-328 to 2282°F) -2000 to 12500 (-3280 to 22820)
N -200 to 1300°C (-328 to 2372°F) -2000 to 13000 (-3280 to 23720)
R -0 to 1768°C (-32 to 3214°F) -0 to 17680 (-32 to 32140)
S -0 to 1768°C (-32 to 3214°F) -0 to 17680 (-32 to 32140)
T -200 to 400°C (-328 to 752°F) -200 to 4000 (-3280 to 7520)
10-PT4 -50° to 460°C -500° to 4600°C

Working with Analog I/O Values

Analog values can be converted to physical values, for example Engineering Units (EU) such as degrees Celsius,
by using the Linearization FB.

Note o ‘ Analog I/0O values are contained in the register that you link to the I/O in Hardware Configuration.

Linearizing an Analog Input Value
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Hardware Configuration

re Wl TY RN NN NT

No filtes
Ma filtes

kil 2
Analog |npuk

B Linearization

DEC Llnearmnvermn w1 Walue

DEC  Lireear converzon: 1 Value
DEC  Liresar conversion: 52 Value
DEC Lirezar converson: 2 Yalue|

DEC Anainn Inl:»Lt

Linearizing an Analog Output Value

saman| T d
| EN &N e g
® LINEAR g - o :

3 Ml 12 Ml 13 819
mBar 0-5000 12-bit Analog [4ma)
‘ Linearizabion H
Fatam Func [ Opesard | Add 0 5000
 I— I 51}
| DEC  Linear conversion: Y1 Vakse
[l 5000 DEC  Lnew cormersion: <2 Valse

Lines eormersion v2 Vales
mBar 0-5000

12bit Analog Oupu: 10-414-A02

Working within the 4-20mA range

Available ranges, according to controller and I/0 module, are shown in the topic Analog I/O ranges.

Note that

devices used in conjunction with the controller must be calibrated accordingly. In the examples below, the

analog device is a pressure transducer; values are therefore translated to millibars.
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10-bit Analog Input, V200-18-E1

Farams Fln

DEI: Lnaat convardon: X1 Valie
D% U DEC  Lnew conwerson: v Value
Dgt 1023 DEC Linea comverzgon: <2 Valie
DEC  Lnea comverson 72 Value
DEC  T0-bt Analog Input: Y200-15-E|

mBar 05000

T

e

204
[dm)

1023
(20ma.)

Linear conversgon: <1 Valie
Linear converson: 11 Value
Linear conwerson: #2 Value
Linear conwerson: 12 Value
lﬂ-hl.hnabg Input: W 200-13-E|

D 1] DEC
(113 1023 DEC

Cancel T %
(4ma) (20m2)
r 3
B Linearizakion
L

Format  |Desciplion
DEC  Liear corverion: =1 Vake
DEC Lineal corverion r1 Vake

DEC Limeran cormsarion =2 Vakes
Lineat corversion 12 Vake

819
[4nd)

4095
(20ma, |

12-bit Analog Output, [0-A14-A02

i Linearization

Paramz Funr Opesand | CE Foimat | Desenption
DEC  Linea cornersion <1 Vahe
DEC  Liwal corarsion ' Vakee
[ 5000 DEC  Lrew comeersion: %2 Vahe
Linear cormersion 7E Vahe
B 0-5000
12-bat Analog Dukput 1074144

4095 |...........
(20ma )

819 /

{4tna)

X
5000

14-bit Analog Input, V120-12-UN2

blln-"ar'lz ation

Lir & 1V ]
Lnear comwersion: ‘r"l ‘\.l'djc

Dt 16383 DEC  Linear comverzion: %2 Value
Dt 000 DEC  Lnear conwersion: "2 Value
Ml 18 DEC  ‘ision 120 A £-20m&14 bit

mBar

(o] Coce |

32T
[4ma)

iy
16383
(20m )
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Configuring Digital Inputs

Note o PNP/NPN must be set within the hardware, as explained in the technical specifications supplied
with the I/O module. The program settings do not influence the actual hardware input setting.

b owtetneus | o} oigral Outputs

 [Op TAddr [Deacriolion
i} 0 Button
1 OFF Buiton ;

2 Lesel Senzar T ank 1
3

d

peed [nputs

I

Enter the Input descriptions.

" P

Set a group of inputs as | 9
PHP or MPM by clicking the | 1
bar az shown, then | R
zelecting a button. | 12
| 13
| 14
| 15

You can also assign a single description to a several lines.

© ¥celect operand and address- &
B birect Igg et |
1 1 The descriptions appear tagether with
| II ﬂ I the Input throughot the program.
I T =]
{; P ] | O CWhb J
Ll I 1 OFF buiton =
ks v | z  Level Sensor Tank |

Configuring Digital Outputs

Digital Outputs may be Relay or Transistor type.

Note o PNP/NPN must be set within the hardware, as explained in the technical specifications supplied
with the I/O module. The program settings do not influence the actual hardware input setting.
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To azzign a Power-up value,
click on the Fower-up figld to {} Cigita cutputs Erter the Output descriptions.  fputs | Hii
enable it, then make your selection | = Al

eacriplion
-

Felay Outputs

O 00 = T3 M = Gl o =D

JOQPoooooDooadaooas

Transistor Outputs; in
zome [0 modules theze
can be wired az either
MPHPHP.

You can also assign a single description to a several lines.

Assign a Description to Multiple Operands

To assign a Description to multiple operands, select a range of operands by dragging your cursor across them,
then type a description and click OK.

You can also copy and paste text to and from other Windows applications.

D ezcription u |
Phsare riumber 1
Phare rumber 2
Phone rumber 2
Phane rumber 4
Phane rumber 5
Phiare rumbe &
Phone rumber 7

IF"hmE numibes |||:|um I/

Copy & Paste selected descrplions
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Communication and OS-Controller Menu

Via this menu, you can

= Set PC communication parameters (non-modem) to enable PC-PLC communication.

= Reset and initialize a PLC, enter Stop and Run modes, get RTC values as well as reset the RTC.
=  Get COM Parameters and PLC status.

= Install an Operating System (O/S) in a PLC

= Check Network Status

Vision Communication PC Settings

This defines the connection VisiLogic will use when downloading a program or carrying out other
communication tasks. To display the current communication settings, select Communication & OS from the

Connection menu.

Note that you can cause the Unit ID# to be permanently assigned to the project via Project Properties.

The default settings are shown below.

Select If your Vision contains an Ethernet port, you can select the Ethernet option.

Communication Serial is the default communication mode; note that if you select Ethernet and close the project, the

Type setting reverts to Serial.

PC COM Port, Retries and Time-Out are the communication settings between VisiLogic and the controller. Note

Parameters that if you are working with a network, the TimeOut should be greater than 1 second.

Communicate Use these options to communicate with networked controllers.

with OPLC Direct Connection: select this to communicate with any controller that is connected to your PC via the
download cable, including a network bridge.
Within Network:select this to communicate with a controller that is integrated into a network, then
select the controller's ID number
Note ¢ ID numbers 1-63 are reserved for controllers linked via CANbus; ID numbers 64-127 are
reserved for controllers networked via RS485. Using this range of ID numbers prevents a polled
controller from attempting to act as a CANbus bridge, preventing it from attempting to locate the
requested controller.

Vision OPLC Click Get OPLC Information to display information about the controller you have selected in

Information Communicate with OPLC.

Run, Reset, Initialize

When you click one of the buttons shown in the figure below, your PC will access the controller selected in
Communicate with OPLC.
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Set RTC These are the values of your PC's clock. Click Set RTC to import these values into the RTC of the
controller.
Get Vision RTC Click to view the current PLC settings

Current Values

Run Click to run the current program in the PLC.

Stop Click to stop the current PLC program.

Reset Click to reset the PLC, and reinstall any values preset in the program, such as Timers.
Reset & Initialize Click to reset, reinstall any preset values, and initialize all memory operands

Get COM Parameters and PLC status

Select Get to view communication parameters and PLC status in the controller you are currently communicating
with. This is the controller selected in Communicate with OPLC.

Downloading an OS

Selecting an OS version via the drop-down arrow and clicking Download installs a new Operating System (OS,
0S) into the controller.

Note that System Fonts are used to by the controller to show system messages that are not part of your program,
such as a message that the controller is in Stop Mode. These fonts are part of the OS, and do not need to be
downloaded separately.

The OS cannot be downloaded via a network connection. The controller's COM Port 1 must be directly
connected to the PC via the programming cable, and Direct Connection must be selected in Communicate with
OPLC. Only COM Port 1 can be used to download an OS.

When the controller is connected to the PC, clicking Check displays the currently installed OS.

To obtain the most recently released OS versions, run Live Update. Note that Live update does not install the
new operating system, which must be installed as described above.
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Connection  Ladder HMI  Help

ffa" Cnlbne Test

™ FLC Flash Memory Al

FTE. EI
FICICEE Izz |
rinstall Dperating System
05 Versaan
BE FC Modem Configurat | System Fonits: [Vision FONTS -¥1.20B00) =]
05 Loades Baud Rate: | 57500 =]
V1201 2R2C [4)
0/5: 2 96 [00]
Check ‘ Dowinkoad
Bit | Hep |

Known Issue, Vision 120
Known issue: A power failure during OS download causes V120 models, installed with bootstrap
(firmware)1.30 and lower, to enter bootstrap mode. The V120 will not be able to exit Bootstrap mode until it is

physically turned off, and then powered on.

Check Network Status

The network status is checked via the bridge. Access Check Network Status by opening the Connection menu,

selecting Communication & OS, then clicking the network tab.

(10
20
30
| 40

1. Drag your cursor
across the unts
vou wwart to check. || 62 | 63

42 43[_45-4;;}15’

43 | 4350

,r,r,.|,1q|,1 45 | 46 [ 47 | 45 | 43 | 50

4 [55 |56 5?

58 | 593, status iz shown according 85 |56 |57 |58 | 53 | GO
to these color codes.

2. Click Start
Check . I’ Start Check | Clear |
Legend
Check these units: -
Communication: OF, -
Communication: FAILED -

Sta Clear |

Legend
Check these units:

Communication: OF,

Communication: FAILED -

E xit |

E xit |
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COM Port: Init

COM Init is located on the Com menu. Use this function block:

= To initialize serial communication port settings and enable the controller to communicate with
networked controllers, using protocols such as MODBUS; or to communicate with external
devices such as modems.

= To initialize the CANbus port.

= To synchronize port settings, enabling the controller to engage in inter-device communications
via protocols such as MODBUS.

Note o COM Init is generally performed once in a program. It is usually a power-up task, however a one-
shot transitional contact may also be used.

. All Vision controllers comprise RS232 serial ports, RS485 ports are not. To learn how to implement
RS485 with different Unitronics' controllers, refer to RS485 Options.

. Note that an Ethernet port is initialized via the Ethernet Card Init FB located on the FBs menu under

Ethernet.
. Where appropriate, use the system operands that are connected to the COM ports and that service
communications.
Click the drop-down arrowe to Click the drop-davwen
select a specific COM port and arrovy to select either
to access the CANbus part. RS2532 or RS455.

B Com Initialize

Coom Pot:

L'ata Bits: Standasd:
E ~| |rsz32
Blaud Rate: Panty:

| 9600 | [None
RS232 Tme Dut: Stop Btz

|2 sec = | | Hesluleﬂefawltsl

£

[T lgnote Break

Click the drop-dawyn
arrovy to initialize a
modem and activate
modem options.

Specific uses of the COM Init FB are detailed in the topics listed below.

= Modems
=  CANbus Networking
Examples
The applications below use the COM Init function. To locate application examples, select Examples from the
Help menu.
= SMS messaging.vlp
=  GPRS.vlp
= MODBUS Slave.vlp
=  MODBUS Master.vlp

RS232
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All Vision controllers comprise RS232 serial communication ports. RS232/RS485 adaptors are available by
separate order. Certain models, such as the Vision120, support both RS232 and RS485. For details on
communications hardware settings, refer to the User Guides and documentation supplied with relevant models.

RE232: Pinowut
Di=gram Fin Mumber RS5232: Function
1 DTR signal

o reference

!

T=D signal

Rx=D signal

Fin 21

0 reference

M th [k W R

L'SR signal

RS485 Options

The information in this topic is common to all Unitronics' controllers networked via RS485. Note that before
you carry out any tasks associated with wiring, you must read and fully understand the safety guidelines.

About RS485

RS485 is a balanced serial interface for the transmission of digital data, which enables you to create a multi-drop
network containing up to 32 devices, or nodes

RS485 gives you 2 main advantages over RS232: longer cable lengths and greater immunity to noise. In
comparison to RS232, RS485 uses lower voltage and differential signals. RS485 uses a differential voltage loop
interface (balanced differential signal); differential data transmission reduces the effects of ground shifts and
induced noise signals, even in an electrically noisy environment. The system is based on balanced circuits that
rely on twisted-pair wires (A & B). Thus, the data conversion of logical 0 and 1 is made by converting the
polarity of the two wires by reference to each other, instead of changing polarity of a single wire by reference to
the "SG" (Signal Ground).

The noise immunity results from the fact that, when electromagnetic noise is induced over the differential
signals, the same noise is induced on both signals. When the receiver subtracts the differential signals, the result
is noise compensation.

The same 2 wires are used for transmitting and receiving; therefore, within RS485 networks, only one device
can transmit while all of the other devices 'listen' (receive).

Unitronics' controllers offer different options for networking via RS485, according to the network series.

Network Topology & Wiring
The network topology is multi-drop bus. Every RS485 network includes 2 types of nodes; node refers to every
device that is physically connected to the network.

= End Nodes: The devices attached at both physical ends of the network, containing a network
terminator.

= In-line Node: All devices connected to the network that are not end nodes.

To enable a rapid rate of communication over relatively long distances, the wires function as transmission lines.
For this reason, the end nodes of the network must contain network terminators for the purpose of impedance
matching. The method for setting network terminators is described individually for each device.

RS485 Network Wiring

Use shielded twisted pair (STP) cables to network devices. Recommended cables types are:

=  Twinax cable, type H8106 * Control cable, type due 4001 (0.5mm?2 , twisted pair)
=  Twinax cable, type H3094 « Control cable, type V45551-F21-B5 (1.5mm2 , twisted pair)

The combined total length of all network cables cannot exceed 1219 meters, as shown below.
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... Medmum combined cable length of entire network: .
; 1219 meters (4000 Teet )
| — L]

End Hode In-line Tyl
Hode Hode

RS485 wiring considerations

= With the exception of the M90-19-R4, the RS485 signals are NOT isolated. If the controller is
used with a non-isolated external device, avoid potential voltage that exceeds = 10V. To avoid
severely damaging the system, all non-isolated device ports should relate to the same 0Vsignal.

=  Minimize the stub (drop) length leading from each device to the bus. The stub should not exceed
5 centimeters. Ideally, the main cable must be run in and out of the networked device as shown
below. The connectors MJ10-22-CS66 (V120 and M91 series) and MJ10-22-CS65 (V2xxx
series), shown below, enable this to be easily accomplished.

Termination Termination Termination Termination
on OFF OFF on

-

o2z cses |
ae |

.“ -
W 0-22-CS66 j._'ﬂ- MA0-22-CS65 B

.- = ' r,
B = 75 W =

"
ESFTH

= Do not cross positive (A) and negative (B) signals. Positive terminals must be wired to positive,
and negative terminals to negative.

=  You must create network termination points by using the two end point devices integrated into
your network. The method of creating termination points varies according to the controller
series.

RS485, by controller type

RS485 is implemented differently in Unitronics' controllers, according to model type. These options are
summarized below.

Vision controllers are programmed using VisiLogic software. When Vision controllers are networked via
RS485, the COM ports must be initialized to the RS485 standard as explained in COM Port: Init.

In addition, you must assign a unique Unit ID number to each controller, as explained in the Help topic:
Assigning a Unit ID number. Note that there is a range of ID numbers reserved for RS485, numbers 64-127.

Vision 230/260/280

May be ordered with or without RS485 ports. A V2xx controller that is ordered containing an RS485 port has a
part number that ends in the number 'l', for example: V2xx-1x-B21x1. If your V2xxx controller does not have
an RS485 port, you can order a port module, V200-19-R4, and install it.

Note that the ports are not isolated. The connector type is RJ-45. RS485 termination settings are determined via
jumper.

If your V2xxx controller does not have an RS485 port, you can order a port module, V200-19-R4, and install it.
Installation instructions are provided together with the module when it is ordered separately. The information
below applies whether or not the RS485 port was supplied with the V2xxx controller, or whether it is ordered
and installed separately.
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RS485 Module (V200-19-Rd)

1| 1 connectar,

plugs inte PLE board

2 | RE45 pott

3| Termination jumpers

TRONICS
VI0G-H-RY

Network Termination Settings

The jumper settings shown above determine whether the controller can function as an end device in a RS485
network. Note that the factory default setting is YES, whether or not the RS485 port was supplied already
installed in the controller. If the OPLC is not a network end device, set both jumpers to NO.

To open the controller in order to access the module and change the jumper settings, follow the relevant

instructions listed below.

o
|
b |
F
R

Turn power off before opening the controller.

Open the OPLC by inserting a screwdriver into the
slots located on the sides of the controller as
shown, then carefully prying the cover off.

The RS485 port’s location is covered by plastic.
Remove the plastic covering by using a razor cutter
to cut through the tabs.

4.

Locate the J3 connector.

i
]

|

=

LI

a8

LI ]

5.

Install the module by placing the J1 connector
(female) of the module onto the J3 connector
(male) in the controller.

Make sure that the connection is secure.

Close the controller by snapping the plastic cover
back in its place. If the module is correctly placed,
the cover will snap on easily.
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R.J45 Connector Pin-out

!

Fin Numbar Furiction
2 Aosignal (+) E =
1 B zignal (-} Pl #1—p EQ

Vision 120/ M91

Vision 120 series

Offers 2 serial communication ports. Each port can be adapted to either the RS232 or RS485 standard, via jumpers
located within the controller and VisiLogic software settings. Note that the ports are not isolated. The connector
type is RJ-11. RS485 termination settings are determined via jumper.

M91 series

An M91 that contains an RS485/RS232port has a part number that includes the number '4', for example: M91-
19-4UN2.

RS485 is via an RJ-11-type serial communication port. Each port can be adapted to either the RS232 or RS485
standard, via jumpers located within the controller. The M91 is programmed using U90 Ladder software.

The port mode is determined by SI 64, Set COM Port Mode, as described in the U90 Ladder help topic: COM
Port Mode: RS232/RS485 (M91 only).

Note that the port is not isolated. RS485 termination settings are determined via jumper.

Vision 120/ M91 RS232/RS485 COM ports

The information below applies to both Vision 120 and M91 series controllers. The controllers in these series
offer RJ-11-type serial communication ports. Each port can be adapted to either the RS232 or RS485 standard,
via jumpers located within the controller. In the case of the Vision 120, appropriate VisiLogic program settings
are also required.

RJ-11 type port
The pinout below is of the RJ-11 type port, when the port is used for RS485.

RJ11 Connector Pin-out
Fimn Nurnbsr Function
1 Aogignal (+)
[R5Z22 =ignal)
(RE5Z32 =ignal)
[R5ZZ2 =ignal)
(RS2Z32 zignal) Fin #1
B =ignal (-)

;

;

M| | Ja| ) B2

Note o When a port is set to RS485, both RS232 and RS485 can be
used simultaneously if flow control signals DTR and DSR
are not used.

& The ports are not isolated. If the controller is used with a
Note non-isolated external device, avoid potential voltage that
exceeds £ 10V.

To avoid damaging the system, all non-isolated device ports
should relate to the same ground signal.

RS232/RS485 Jumper Settings

Use the jumper settings shown below to change the functionality of the controller's COM port.
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ComMm1

To use as: JP1 JPZ
RE5Z32" A A

R 525 B B

COM 2

To use as: JPG JFG
R5Z32" A A

R 525 B B

To open the controller and access the jumpers, refer to the instructions below.

RS485 Network Termination Settings

The jumper settings shown below determine whether the controller can function as an end device in a RS485
network. Note that the factory default setting is ON. If the OPLC is not a network end device, set both jumpers

to OFF.
COM 1
Terminaton | JF2 | JP4
OnN® A A
oFF B B
* Default factory setting.

Opening the Controller

vore 2\

h N
SONE T .
{_H\Q‘ -
-‘-L:':-‘ - ___.-ﬁ F
b “'P? r
i d
~ -

COM2

Termination JFPT JP3
an= A A
aFF B B

Before opening the controller, touch a grounded object
to discharge any electrostatic charge.

Avoid touching the PCB board directly by holding the
PCB board by its connectors.

1. Turn power off before opening the controller.
2. Locate the 4 slots on the sides of the controller.

Using the blade of a flat-bladed screwdriver, gently pry off
the back of the controller as shown.

4. Gently remove the top PCB board:

= Use one hand to hold the top-
most PCB board by its top and
bottom connectors as shown.

=  With the other hand, grasp the
controller, while keeping hold of
the serial ports; this will keep
the bottom board from being
removed together with the top
board.

=  Steadily pull the top board off.
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5. Locate the jumpers shown in Figure 9, then change the
jumper settings as required.

6. Gently replace the PCB board as shown.
Make certain that the pins fit correctly
into their matching receptacle.

= Do not force the board into
place; doing so may damage the
controller.

7. Close the controller by snapping the
plastic cover back in its place. If the card
is placed correctly, the cover will snap on
easily.

M90

These controllers are programmed via U90 Ladder.

RS485 communications are enabled via an external RS232/RS485 converter, such as Unitronics' M90-19-R4,
which can be connected to the controller's RS232 port. No U90 Ladder software settings are required.

The M90-19-R4 RS485 port is isolated.

Note that since the M90-19-R4 is an external converter, it is also compatible with other devices, such as PCs.

Vision / M91 RS485 Port Specifications

The specifications below apply to RS485 ports for all Vision and M91 controllers.

Input Voltage -7 to +12V differential max.

Cable type Shielded twisted pair, in compliance with EIA RS485

Cable length 1200m maximum (4000 feet)
Galvanic Isolation No

Baud rate 110 - 57600 bps

Complete specification for the M90-19-R4, which converts serial data from the RS232 standard to either RS422
or RS485, is located on the Setup CD. It is also available from your local Unitronics distributor. This module is
recommended for use with M90 controllers and other devices.
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User safety and equipment protection quidelines

This information is intended to aid trained and competent personnel in the installation of this equipment as
defined by the European directives for machinery, low voltage, and EMC. Only a technician or engineer trained
in the local and national electrical standards should perform tasks associated with the device’s electrical wiring.

Before using a Unitronics' product, it is the responsibility of the user to read and understand this document and
any accompanying documentation.

Symbols are used to highlight information relating to the user’s personal safety and equipment protection
throughout this document. When these symbols appear, the associated information must be read carefully and
understood fully.

Symbol Meaning | Description
@ Danager The identified danger causes
d physical and property damage.
A Warni The identified danger can cause
arning :
physical and property damage.
Caution Caution Use caution.

=  Under no circumstances will Unitronics be liable or responsible for any consequential damage
that may arise as a result of installation or use of equipment, and is not responsible for problems
resulting from improper or irresponsible use of Unitronics devices.

= All examples and diagrams shown are intended to aid understanding. They do not guarantee
operation.

=  Unitronics accepts no responsibility for actual use of a product based on these examples.

=  Only qualified service personnel should open a device or carry out repairs.

= Please dispose of this product in accordance with local and national standards and regulations.

Failure to comply with appropriate safety guidelines can result in severe
personal injury or property damage. Always exercise proper caution when
working with electrical equipment.

Note &

Check the user program before running it.
Do not attempt to use a device with parameters exceeding permissible levels.

Install an external circuit breaker and take appropriate safety measures against
short-circuiting in external wiring.

To avoid damaging the system, do not connect or disconnect a device when
the power is on.

Do not touch live wires.

Double-check all the wiring before turning on the power supply.

PLC-side Modems

How to enable a Vision controller to communicate via landline, GSM, or CDMA modem.
1. Connect the modem to a PC, using the cable supplied by the modem manufacturer.

2. Prepare the PLC modem.
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= Open Connection>Modem Services, and select the modem type and COM port.
= (Click the Prepare PLC-side Modem button; that dialog box opens.
= Click the Init Modem button; the modem is initialized for PLC use.

& Modem Services |x
& psTn BE GoM | coMs | & TaR |
[Modem Type:| T35 I = .
- Com Pt 8 Prepare PLC-side modem |X ._

(4005 0=001 oM

Modem Parameters:

Modem Type: | TC35

Com Port COM 1
Baud Rate: |

Baud A

N

9600
— Indtizfization Commands:

ATEF
ATEMRCTEDOES 4005 0=141

4T-+HPR=3600
Init Modem |

3. Initialize the PLC port using a COM Init FB, located on the FBs menu.

NI R oo
| 1 . Inlhlh;ﬁ-l EDM . - . - . ; . Enm Pmt: |—r I,—
S . TCOMINIT 2 COM2 ad I |
TC3H
Baud Rate; y
Flow Cortrcd
3600 = Ignore Break
RS2 Time Dut S0 0 o
|05 sec = | ~| Restare Delaulsl
& Modem Settings ]

GSM =||TC3s

{18

[ PIN Code: | ]
[ Cleas SIM [l stored messages]

Ok | Cacel |  Hep |

Note o COM Init is generally performed once in a program. It is usually a power-up task, however a one-

shot transitional contact may also be used.
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] Communications cannot flow through the port during initialization.
] The PLC cannot answer incoming calls when it is in bootstrap mode.
] The Answer Settings parameter, by default, enables the modem to answer incoming calls. This

enables you to download an OS to the PLC via modem.

However, you can enable the PLC to answer instead. To do this, locate the initialization string
ATS0=1 and enter 0( ATS0=0).

When ATS0=0, an OS cannot be downloaded.

a Maodem Settings

Modem Tyre: |GSM || TC35 |

Dial Type
Ao
* Tone

" Pulze

4. Build a Ladder program containing the correct conditions and elements.

Note o Communications cannot flow through the port during initialization. To avoid conflicts in your
program, use the COM Port initialization SBs 80-85.

SB2
Powveer-up bit

Car INIT

5B 82
baodem .
Iritialized: COM |.

-._|__| |—

5. Download the application to the PLC.
6. Connect the modem to the PLC.
After the modem is enabled and successfully initialized by the PLC (SBs 80, 82, 84 turn ON), the controller can
either be accessed via modem or can dial a remote modem to establish a data link.
How to enable a PLC to dial a remote modem (Ladder)

Landline modems

Note o In the conditions used to activate the Dial function, include the appropriate Modem Initialized
System Bit: SB 80, SB 82, or SB 84.

For more information regarding Ladder conditions and other details, refer to the topic Dial and Hang-up.
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| x|
Com Port: [EINNN ]

Prowaer-up bil

_' '_
. . COMINIT 1

GSM/CDMA modems

Note o SMS operations can conflict with applications that use the modem for other data communication
processes. To prevent conflicts, use the Modem Busy (GSM) MB, and use an MB to indicate when
the modem is in use by another data communications process.

For more information on SMS messaging, refer to the SMS topics.

How to terminate the link--Hang-up

This enables you to use Ladder conditions to break the connection.

Note o Before activating Hang-up, check whether the connection exists, via the appropriate Modem
Connection Status System Bit: SB 86, SB 87, or SB 88

Modem - Temmnabe

Euflmar:lbn cn?r;t:h'nn A I EmFu‘tm
.......... | oMt ok | cencel |[CTHER ]

Note o If calls are routed via a switchboard, note that the switchboard settings may interfere with
communications. Consult with your switchboard provider.

. PC/PLC modem communications: Both PC and controller must use the same type of modem:
either landline, GSM, or CDMA. Internal PC modems must be used in conjunction with the driver
provided by the modem's manufacturer.

7



Getting Started

Modem Tips

To avoid compatibility problems, use modems produced by the same manufacturer and of the same model. This
is due to lack of standardization between modem manufacturers, which may result in communication conflicts.

PC-Side Modems

Once you have configured a PC-side modem, you can use a PC modem to access a remote, modem-linked
controller and perform any task, just as you would if the PLC were directly connected to your PC. For example,
you can

=  Download, upload, and edit the controller program via the modem connection.
= Run Online test mode.
= Download an OS to the controller via modem.

=  Use OnLine test and Information Mode to troubleshoot problems in remote controllers and
applications.

=  Read and write data to/from controllers via Remote Access or Unitronics' communication .dll
utilities.

How to Configure a PC-side Modem

Select and enter the appropriate parameters in Connection>Modem Services

B Modem Services E|

@& pstn K& 6SM |§F coms | & Tam |

Modem Type: | TC35

-

ATEF Com Pout: Tirree Chuk Dviak

ATERCTED0ES 040 050=0:1 ComM1 "I IEE bl
ATEWD

Baud Rab Tirmee Out Reply

o T

Restore Defaults

[iad Mode

Llfi-“Tn:lﬂue

™ Pulse
3y | Wait for
E:I incoming Call | © Auto
ﬁ Prepare PLC-side .~ 110 |SMS
-:_J' [ | i '._ ﬂﬂh:ﬂg
Helo oK.

i

PC Modem Configuration Parameters

Initializing a PC Modem 1. Select a tab; the Modem Type selection box shows the options.

2. Select the PC modem type; the initialization strings change accordingly.
To edit strings, click in the field and enter text.
Selecting TAPI displays the settings of telephony devices that appear in
Windows>Control Panel>Phone and Modem Options.

3. Edit other options as required. If your GSM modem requires a PIN code, enter the
number.

4. When all parameters are set, initialize the PC modem by clicking Init Modem.
Notee Default strings and baud rate enable OS download via modem.
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Phone Book *  Click a line to enter a number and description.
*  To access outside lines, enter the access number required, a comma, then the phone
number.
Dial & Hang-Up e To dial, highlight the desired number and click Dial.
*  To break the data link, click Hang-Up.
Send SMS This option is available if you have selected GSM or CDMA modem.
1. Select the destination number.
2.  Enter the SMS text, then click Send SMS.
Notes An SMS can be used to cause the PLC to call the PC.
Wait for Incoming Call Places the PC modem in auto-answer mode.
Prepare PLC Modem This is used to initialize a PLC-side modem. Full instructions are in the topic PLC-side

Modems.

How to use the PC modem to access a PLC

1. Prepare and connect the PLC-side modem as described in the topic PLC-side Modems, in the section
'How to enable a Vision controller to communicate via landline, GSM, or CDMA modem's.

2. In Connection PC-Modem Configuration, dial the remote PLC's controller to establish the data link, then
enter OnLine mode.

You can now perform any task that can be performed via a direct PC-PLC connection.

Note ¢

The PC to modem cable is not the same type of cable that connects the controller to the modem. The
PC to modem cable must provide connection points for all of the modem's pins.

The initialization commands for PC modems, and those found in the COM Init FB used to initialize
the PLC's modem are different.

If calls are routed via a switchboard, note that the switchboard settings may interfere with
communications. Consult with your switchboard provider

If the modem initialization string parameter S7, TimeOut, is to short to permit the PLC's modem to
answer, an error will result.

For example, if this parameter is S7=30, the PC modem waits 3 seconds to receive an answer from
the PLC's modem. If, however, the PLC program's COM Init FB Answer Settings are set to 'Answer
after 6 rings,' the PLC modem will not be able to answer before the 3 seconds have elapsed. In this
case, the TimeOut parameter is exceeded, and the PC modem will return the No Carrier error.

PC/PLC modem communications: Both PC and PLC must use the same type of modem: landline or
GSM\CDMA. Internal PC modems must use the driver provided by the modem's manufacturer.

Dial & Hang-up

These functions are located on the Com menu. Via the Ladder application, they enable a PLC connected to a
modem to establish or terminate a data link to another remote modem.

Before you dial, you must enable the Vision controller to communicate via modem.

Dial

This enables you to use Ladder conditions to dial a modem.

Note ¢

In the conditions used to activate Dial, include the appropriate Modem Initialized SB: 80, 82, or 84

SMS operations can conflict with applications that use the modem for other data communication
processes. To prevent conflicts, use the Modem Busy (GSM) MB, and use an MB to indicate when
the modem is in use by another data communications process.
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x|
Prowaes-up bil .
Com Port [T ~ )

R
. COMIMIT 1

E'E a0 : l;.ﬁr:n - © [ Indrect Vector [Each register byte containe one characher]
o odem | L . S

R |MI4-EalIstah|:mkay|:lad

-Hurmber of Chanacters 0 etesmines vechor length)

I+ [

Hang-up
This enables you to use Ladder conditions to break the connection.

Note o Before activating Hang-up, check connection status via a Modem Connection SB: 86, 87, or 88.
e ez CIr R ]
Modem - Temmnate - . . - - ..
Connacti h
I =] : Lo g} GI:III'I';G: an M‘Put 1 =

AU ok |_cencel |[CHEE]

Downloading an OS via Modem

By following the recommendations given below, you can successfully download an OS to a Vision controller
via modem. Download via modem is supported by OS V3.70, B50 and higher.

In order to download an OS via modem:

1. Prepare and connect the PLC-side modem as described in the topic PLC-side Modems, in the section
'How to enable a Vision controller to communicate via landline, GSM, or CDMA modems'.
These procedures initialize the modem with the parameters required to download an OS.

2. Connect the modem to COM port 1 on the PLC.

If power failures occur, or if the modem communication link is broken, the OS download stops. Controllers
V230, 260, and 280 can recover without any intervention; as can V120 controllers installed with bootstrap
Version 1.30 or higher.

However, a V120 controller installed with bootstrap versions lower than 1.30 may require physical power-up
(must be turned off, and then powered on.)

In all cases, it is recommended that someone be next to the PLC during the OS download in order to attend to
any potential problems.

The PC-side and PLC-side modems must use the initialization defaults: baud rates must be set to 9600; and
COM Init set to ATSO0=1.
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Once the PC-PLC modem connection has been established, proceed according to the instructions in
Downloading an OS.

Modem Tips

To avoid compatibility problems, use modems produced by the same manufacturer and of the same model. This
is due to lack of standardization between modem manufacturers, which may result in communication conflicts.

Using Ethernet

Unitronics currently supports both TCP and UDP protocols, as explained in the topic About Ethernet. This topic
also contains general information about Ethernet, IP addressing, sockets, and ports.

Ethernet uses star topology.

Hub ! Switch

Laptop

In order to use Ethernet, your controller must comprise an Ethernet port.

V2xx Vision OPLCs can be ordered with or without an Ethernet port. The Ethernet port enables you to
implement communications via TCP/IP, such as MODBUS over TCP. To check if your Vision controller was
supplied with an installed Ethernet port, first check the device’s model number. In addition, note that the
Ethernet port is an RJ-45-type port that is lined with metal.

fodel Mumber ¥ 2 xx-1x-B2xB Y2xx-1x-B2xEB

Supplied without Supplied with J
an Ethemet port. an Ethernet port

Via Ethernet, you can use the MODBUS IP FB to:

=  Communicate data within a PLC network.
=  UseaPC to access a PLC via MODBUS over TCP.

=  Use MODBUS over TCP to enable non-Unitronics PLCs to access Unitronics PLCs, via
MODBUS.

You can also use Ethernet to enable a PC running VisiLogic, Remote Access, or other communication .dll to
access a networked PLC.

The default socket configuration enables you to implement these communication options as shown below:
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ViziL ogic or
Remote Access
Slave

Hon-Unitronics

PLC
a MODBUS Master

Slave

MODBUS Master

Default Socket Configuration

Vision controllers currently offer 4 sockets. The default socket configuration includes:

Socket Protocol Port Function
Number
0 UDP 20,000 Enables data to be both transmitted and received within a PLC network, via
MODBUS.

Notee If you are using the default settings for Socket 0, note that data is sent via
Unicast to IP: 255.255.255.255. port: 20,000 plus the last byte of the IP address
originally assigned to the device.

This is why Port numbers 20,000-20,255 are reserved for Socket 0.

1 TCP 20,256 Enables PC to PLC communication via UnCmDrv1.dll, including VisiLogic,
Remote Access, and other Unitronics communication applications.

2 TCP 502 Set to 'listen' as slave (server), enables MODBUS applications such as OPC servers
and SCADA systems which use MODBUS TCP over IP.

3 TCP 20,257 Set to 'listen’ as slave (server), enables non-Unitronics PLCs to access Unitronics
PLCs, via MODBUS.

Notee The default configuration means that, for most applications, you do not need to include a Socket
Init FB in the ladder application. However, if, for example, your application requires 4 sockets
for TCP, change the default configuration of Socket 0 from UDP to TCP via the Socket Init FBs.

. When using the default socket configuration, Socket 0 cannot be used to communicate data
between routers, and therefore cannot transfer data between Intranets as shown in the figure
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below. This is because the default configuration for Socket 0 uses Unicast.

L
1

&)

. Note that when TCP is used, the formal 'handshake' required by the protocol means that, during
each session occurring via a defined socket, other communications cannot flow through that
socket until the current session has been terminated.

Such is not the case with UDP. Since there is no formal handshake, communications can
continue to flow through a socket even when there are multiple requests.

General

When using Ethernet, use the MODBUS IP FBs. For detailed information regarding MODBUS IP commands,
refer to the MODBUS IP help topics.

Note o In order to implement Ethernet, a controller must be assigned an IP address. This is done via the
Ethernet Card Init FB, which must be included in the Ladder applications of both master and slave
controllers.

Class C-type addresses are recommended, as explained in the topic About Ethernet.

] When the Ethernet card finishes initialization, SB 142 rises. Use this as a condition before activating
any Ethernet element, such as Socket Connect.

] An activating condition must be placed before the Ethernet Card Init FB. This may be assigned as a
power-up task; however a one-shot transitional contact may also be used.

] Unitronics' proprietary COM Protocol FB, located on the FBs menu, which may ordinarily be used
to access external slave devices, is not currently compatible with Ethernet.

Examples
PLC networks, PLC to PLC

Any controller within the network can be both master and slave. In order to be read by the master, a slave's
application must contain the MODBUS IP Scan FB.

Using UDP to implement controller-to-controller communication

In order to communicate via Ethernet throughout your controller network, you must include an Ethernet Card
Init FB in the ladder application of each networked controller. Remember that, when using UDP, do not use the
Socket: Connect or Socket: Close elements; these are only required by TCP applications.

= Master

The master PLC Ladder application must include the elements shown below.
Step 1: Initializing the Ethernet card and configuring MODBUS

The MODBUS Configuration is linked to Socket 0, which is by default set to UDP.
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=

- [ETHERMET| |- - - - - - [MODBUSIF
- | CARD INIT CONFIG
g | Secketn || || mBED
& Ethernet Com Init MODBUS .. [7  Fynetion in

Local IP D#-1921681925 | © | Metwerk ID 255 |

- Mame:

SubNetMask P 25525250 .| |- - - - | oaim [MODBUS IP_1

TimeDut Descriplion
Gateway - 152163152254 S DEC | Sackat0
o#3 || DEC  MWetwork ID 255
Retries DEC  TimeOut
0K | Cancel | Hel | o 3 DEC Retres
ME 1] Functian in Progress

:

19816819210 20000 255

Note o A PLC defined as a UDP master can communicate with a number of slave devices.
Step 2: Using MODBUS Commands

Note o Note that the operand addresses in slave PLCs are indirect addresses (pointers). In the figure
below,the Slave: Start of Vector parameter is 15. This means that the master will begin reading
from MI 15 in the slave PLC. Since the Read: Vector Length parameter is 3, the function takes the
values in MI 15, 16 and 17.

The Master: Start of Vector parameter is 17; therefore the values will be written into MI 17, 18, and
19 in the master device.

ME 0
Funchion in
Progess

0-Slave; | | FHREST g,
P=198168.192 "|MODBUS L. paster: Stan OF

DH15 EI]

Slave: Stat OF | Emor Status:
D43 i | DwWo[O
Fead Yector Total Sexsions:

i MODBUS IP Read holdii. Jpisters (3) owiE -
Select Name: " Acknowledgeme -
|MODEUS IP_1

faster: Start OF Vechor

&) ] DEC  Emor Stabus: Read
Dw/ 1] 1] DEC  Tolal Session: Read
Dw 1 1] DEC  Acknowledgements: Read

Ok I Caticel Hep
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=  Slave

The slave PLC Ladder application must include the elements shown below.

Step 1: Initializing the Ethernet card and configuring MODBUS

N__ENO
ETHERWET} « + « » = + - | MODBUSIF
CARD INIT CONFIG
- 5okt MODBUS 1 [ puconn
- -« - Network D 255 |
locdlP  [pR-1RR21681R2T0 | o
' D# 100
Sub Net Mask [D¥ - 2552552550 || TmeDut |
Gateway |nu-132.153.152254g N = .[J.Illi -
L Reties |

i~ Foma [Descipgen |
0 DEC Socketl
255 DEC Metwok D 255
(i} 100 DEC  TimeDut
3 DEC Relnes

Function in Progress

Step 2: Scan

To enable the master PLC to access the slave, include a MODBUS Scan FB in the slave's application.

5B 142 5B 1449
Ethernet: Card Ethemet:
Inibalzed - Socket 2 .-
] (. T EMI—
....... - . - |MODBUS P
. . . ! . SCAN
....... - - |WMODBUS I,

Using TCP to implement controller-to-controller communication

= Master

The master PLC Ladder application must include the elements shown below.
Step 1: Initializing the Ethernet card, Socket, and Configuring MODBUS

In the figure below, the socket is configured to use TCP.
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£-1: 3 P
Powstup b |- - . - o - o o . o o e o e e e e e e e e

| N EMO A E1 N ENC
.- ETHERNET ETHERMETH - - - - - - - |MODBUSIP} - - - - - -
CARD INIT SOCKINIT f{f - COMFIG
Socketd || - T 008U Fuardienin

B Ethernet Socket Init Y I E— |
© MODBL! P C a
| - Wetwork 10 255 | il MODBUS IP Configuration
: Name:

MODBUS IP_1

Poweel —JTCP = o pem

TimeOut
Local Port: 5n 0267 _|
Metwark ID 265
Dt 100 DEC TimeOut
Mastens| =
BE |Mastor DY 3 DEC Reties
Function in Progress

OF | Concet | Heb |

ol

& Clear Link I Dk I Cancel | Help

Step 2: Establishing the Ethernet Connection: Connect Socket

5B 42 SE 146 ME D EB 150
TCPUP Cad . TCPMP . Funclionin . TCPAP
Inkisized | Socketd .|  Progess . Socket3
| I Y Y

1

Note o

I 1 I

It is recommended that there be a time elapse of a few seconds after the Ethernet Card Initialization
and before activating Socket Connect. A timer may be used for this purpose.

Step 3: Using MODBUS Commands

Note o

Note that the operand addresses in slave PLCs are indirect addresses (pointers). In the figure below,
Below, the Slave: Start of Vector parameter is 15. This means that the master will begin reading
from MI 15 in the slave PLC. Since the Read: Vector Length parameter is 3, the function takes the

values in MI 15, 16 and 17.
The Master: Start of Vector parameter is 17; therefore the values will be written into MI 17, 18, and

19 in the master device.

86



Communications

B MODALS IP Read o

5B 150 ME 0O
Ethermst: Function in Lo L
Sacket 3 Progress L L
I {4 EN__ EHNC
s - | MODEUS [P
o D-gavel; | Ll s
" IP=132.168.192
O# 5610
- Slanee: Start Of
pe10 ||
Read: Veclor
sajsters (1)

D# 13 DEC  Shave Stad Of Yector

i}-3 3 DEC  Read: Wechor Length

Il 17 DEC  Master Stan O Vechor

Il o DEC  Ewnor Statuz: Read

D'w 0 0 DEC Tl Sessions: Read

D'w 1 il DEC  Acknowledgements: Fead

0 - Shave 0: 1P=198.168.192 10: PO=200

107

MODBUS L7 jdaster Start OF

Ok I Cancel

Help

Step 4: Terminating the Ethernet connection: Close Socket

[ Mi3
Emmor Stahusg

L 2

| Talal Sessions

| Dw3
_| |Acknowladgeme

When you terminate the connection, use the 'Function in Progress' MB to ensure that you do not
terminate the connection while data is being communicated.

Slave

The slave PLC Ladder application must include the elements shown below.

Step 1: Initializing the Ethernet card, Socket, and Configuring MODBUS

In the figure below, the socket is configured to use TCP.

ME 2 HE 1 SB 150 - - B 2
Claze Sackst Function in Ethernel .| Cloze Socket
Fiogress Socket 3 oo
| B| AN i | N ENO—(R)——
ETHEBMET ! . . . . .
CLOSE
Socket 3
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SB 2 .
Fowerup bt . .

—EL_Eu fFEno

ETHERNET} - - - - - - - | MODBUSIP
CARD INIT CONFIG
Socket 2 MB 0
~JMODBUS I..[°  Functionin
Loca IP [DI - 19216893210 _I - Network D 255
Suib et Massk [DF - 265 256 265 0 I omm |
TirmeOul
Gateway D - 192168 7132 254 o
| e
Fetres
0K | Cancel | Hep |

B MODBUS IP Configuration

-~ Marme:
|M ODEUS IP_1

Tops | Add | Dessiplion
Dt 0 DEC Socke2
Di 255 DEC MNetwarlk ID 255

(0l 100 DEC TimeDut

O# 1 DEC Retres

4B 0 Funchion in Progress

Step 2: Scan

To enable the master PLC to access the slave, include a MODBUS Scan FB in the slave's application.

5B 142 5B 149

Ethernet: Card Ethemet:

Inibalzed - Socket 2

L || BN
....... - . - |MODBUS P
. . . ! . SCAN
....... - - |WMODBUS I,

PC to PLC: Accessing PLC via SCADA

To enable the SCADA application to access the PLC, the PLC is defined as a slave device. The slave PLC
Ladder application must include the elements shown below.

Step 1: Initializing the Ethernet card and configuring MODBUS

Port 502 is the well-known port for MODBUS applications.
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SB 2 .
Fowerup bt . .

—EL_Eu fFEno

ETHERNET} - - - - - - - | MODBUSIP
CARD INIT CONFIG
Socket 2 MB 0
~JMODBUS I..[°  Functionin
Loca IP [DI - 19216893210 _I - Network D 255
Suib et Massk [DF - 265 256 265 0 I omm |
TirmeOul
Gateway D - 192168 7132 254 o
| e
Fetres
0K | Cancel | Hep |

B MODBUS IP Configuration

-~ Marme:
|M ODEUS IP_1

— Fomal [Desepion |

Socket 2

Di 255 DEC MNetwarlk ID 255

(0l 100 DEC TimeDut

O# 1 DEC Retres

4B 0 Funchion in Progress

Step 2: Scan
To enable the SCADA application to access the slave, include a MODBUS Scan FB in the slave's application.

5B 142 - 58149
Eberrest: Card Ethemet:
Initialzed . Socket 2 -
| | I__ENO—
MODEUS IP
SCAN
MODBUS I,

Ethernet Operations

The Ethernet FBs are grouped under Ethernet on the FB's menu.

Cal = DaaTables ~[ FB'% |-
......... W check For Updates
L ELm-umdjun
..... & Com Port

* w w

&
§
g
g
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Ethernet: Card Init

Ethernet: Socket Init

Ethernet: TCP Connect \ TCP Close

PC-PLC Communications
Remote Access: Accessing a PLC via PC

You can use a PC to access a remote Vision and download, upload, and edit programs. You can access:

=  Stand-alone controllers that are directly connected to the PC via a cable.
= Controllers within a network
=  Either stand-alone or networked controllers via GSM/CDMA or landline modem.

PC runnimg
Remote Access

When you run On-line Test mode, you can use the Remote Access utility to display the remote controller on
your PC screen. During a Remote Access session, you can:

= 'Press' keypad keys and touch-screen objects (relevant models) by using your cursor, to click the
controller keypad touch-screen objects on-screen, or via your PC keyboard, by pressing numeric
keys and function keys <F1> to <F8>). Note that the Vision <ESC> key is <E> on the PC
keyboard, and that <F9> is reserved for activating Online mode.

=  Enter Information Mode by pressing the <i> key on your PC keyboard, or by clicking it on-
screen with your cursor.

=B s e
=] Main Routine

E Bl L
= B StaHip Display FE
& viarable 1 Y —
=B Dbty 1 ) S
&1 Vaiable 2 o i
B mispian 2 {6k
(S Dt Toables

When you are in Online mode, you can toggle Remote Access on and off via <Shift>+<F9>,

Accessing a Controller
Direct Connection: PC-Controller

Connect your PC to any controller using the programming cable supplied with the controller kit.
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MJ10-22-C525
RS5232 adaptor
PLC programming cable, 4-wire E

: Signal
RJ11-type 1. OTR * . 6| 9-pin D-type
L Ld
cunnec’tﬂ'P. 2 Y. 5 (Female)
in Pin
1 3¥ T=D N 2 #1
4 ” RxD ‘ 3 Pin
5 Y 5 #9
G DSk ™ 4

B 3
Ld r

* Optional when using B-wire cable.

Accessing a Networked Controller

1. Connect your PC to any controller in the network using the programming cable supplied with the
controller kit.

P runmiric
VisiLogic

Friogr amrrino
Cable

Note o Different PCs can access a network at the same time, using different controller units as bridges.
However, 2 different PCs cannot simultaneously access the same controller unit.

2. Select a networked controller by opening Communication & OS from the Connection menu, and then
entering the Unit ID number.
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Accessing a Controller via Modem

1. Prepare and connect your PLC-side modem as described in the topic PLC-side Modems, in the section
'How to enable a Vision controller to communicate via landline, GSM, or CDMA modem'.

2. Prepare the PC-side modem as described in the topic PC-Modem Configuration, in the section 'How to
Configure a PC-side Modem'.

3. In Connection PC-Modem Configuration, dial the remote PLC's controller to establish the data link, then
enter OnLine mode.

Note o The Zoom option on the Remote Access Options menu can be activated only if you select Hide
Keys. Zoom cannot be used with M90/91 or V280 controllers.

. Improving Remote Access run times:

= To improve VisiLogic's Remote Access run times, select Create HMI Display
Cache from the Build menu.

= To create a .ura file containing static displays, select Export Displays to Remote
Access, a stand-alone utility provided by Unitronics.
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& Optimization
195 Projected Memory Allocation

Bl Create HMI Display Cache (WisiLogic)
j Export Displays To Remate Atcess

Vision Communication PC Settings

This defines the connection VisiLogic will use when downloading a program or carrying out other
communication tasks. To display the current communication settings, select Communication & OS from the

Connection menu.

Note that you can cause the Unit ID# to be permanently assigned to the project via Project Properties.

The default settings are shown below.

Select If your Vision contains an Ethernet port, you can select the Ethernet option.

Communication Serial is the default communication mode; note that if you select Ethernet and close the project, the

Type setting reverts to Serial.

PC COM Port, Retries and Time-Out are the communication settings between VisiLogic and the controller. Note

Parameters that if you are working with a network, the TimeOut should be greater than 1 second.

Communicate Use these options to communicate with networked controllers.

with OPLC Direct Connection: select this to communicate with any controller that is connected to your PC via the
download cable, including a network bridge.
Within Network:select this to communicate with a controller that is integrated into a network, then
select the controller's ID number
Note ¢ ID numbers 1-63 are reserved for controllers linked via CANbus; ID numbers 64-127 are
reserved for controllers networked via RS485. Using this range of ID numbers prevents a polled
controller from attempting to act as a CANbus bridge, preventing it from attempting to locate the
requested controller.

Vision OPLC Click Get OPLC Information to display information about the controller you have selected in

Information Communicate with OPLC.

Ethernet

About Ethernet

General information regarding the parameters required to implement Ethernet is given below. A glossary of
Ethernet terms is included at the bottom of this topic. To learn how to specifically define parameters within the
VisiLogic Ethernet FBs, refer to Using Ethernet.

Unitronics' Ethernet uses star topology.
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Laptap

About Networks

Generally, controllers are part of a closed, internal control network. A closed network may be referred to as a
LAN (Local Area Network) or an Intranet. When Intranets are connected via gateway devices, they form a
WAN (Wide Area Network). The Internet, which is made up of connected Intranets or LANSs, is a form of
WAN. Internet communications are via the TCP/IP protocol.

Large manufacturing companies, for example, may be made up of a number of factories, each of which contains
its own LAN, closed control network. Within the company, all of these LANs may be connected by gateway
devices, forming a proprietary WAN--a company Internet, which in turn may be connected to the Internet--the
World Wide Web.

Within closed controller networks, Ethernet is becoming a common protocol. Ethernet communications are also
via the TCP/IP protocol.

What is an IP address?

In order to enable a controller to communicate over Ethernet, you must assign it an IP address.

An IP address is a unique number which identifies a computer or controller on a TCP/IP network. These
networks use the IP address to route messages to their destination. An IP address is a 32-bit numeric address
which is divided into four numbers (octets). Each octet is separated by a period formatted as follows:
1.160.10.240. The decimal value in each octet can range from zero to 255, or 00000000 - 11111111 in binary
notation.

Note ¢ The values '0' and 255" are restricted and should not normally be used.

Internally, within an Intranet, you can assign IP addresses at random as long as each one is unique within the
Intranet. The common IP may be: 192.+.192.xx, where the last octet is the identifies the device on the network.

Note ¢ In the majority of cases, controllers are part of a closed control network (Intranet). The controllers' IP
addresses are unique only within the Intranet, and cannot be accessed via the Internet--unless an valid Internet IP
address is purchased from a ISP and assigned to the controller.

IP_ Addresses and Networks
In binary form, the IP address 68.212.226.204 is 10101000.11010100.11100010.11001100.

The 4 octets of the address are used to create classes of IP addresses. Networks are divided into 5 classes,
according to size, as explained below. The octets are split into two sections: Net and Host. The Net section is
represented by the first octet. It is used to identify the network that a device belongs to. The Host (sometimes
called Node) section identifies the actual device on the network. The Host section is always contains by the
final octets; how many octets is determined by the network class. There are five IP classes plus certain special
addresses.

Although decimals are generally used to represent IP addresses, it is the binary value which determines which
class of network the IP address belongs to. All nodes on a given network share the same network prefix but
must have a unique host number.
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[10010110.11010111]. [00010001.00001001 |

Default The IP address of 0.0.0.0 is used for the default network.

Network

Class A This class is for very large networks.

Network Binary address start with '0', meaning that the decimal value can be anywhere from 1 to 126.
The first octet bits identify the network as Class A ; Octets 2, 3, and 4 (the next 24 bits) indicate the host within
the network.
An example of a Class A IP address is 102...212.226, where "102" identifies the network and "+.212.226"
identifies the host on that network.
Note ¢ The IP address 127.0.0.1 is used as the loopback address. This means that it is used by the host computer
to send a message back to itself. It is commonly used for troubleshooting and network testing.

Class B This class is used for medium-sized networks.

Network The first two octets identify the network as Class B; Octets 3 and 4 (the remaining 16 bits) indicate the host
within the network. Binary addresses start with '10', meaning that the decimal value can be anywhere from 128
to 191.
An example of a Class B IP address is *.212.226.204 where "+.212" identifies the network and "226.204"
identifies the host on that network.

Class C This class is used for small to medium-sized networks. This is the most common type of network.

Network The first three octets identify the network as Class C; Octet 4 (8 bits) indicate the host within the network.
Binary addresses start with '110', meaning that the decimal number can be anywhere from 192 to 223.
An example of a Class C IP address is 200...212.226 where "200..212" identifies the network and "226"
identifies the host on that network.

Class D This class is used for multicasting, where a node sends a packet addressed to a special group address.

Network Binary addresses start with '1110', therefore the decimal number can be anywhere from 224 to 239.

Class E This class is used for experimental purposes only.

Network Binary addresses start with '1111", therefore the decimal number can be anywhere from 240 to 255. Class E
networks are used for experimentation. They have never been documented or utilized in a standard way.

Broadcast Messages that are intended for all computers on a network are sent as broadcasts. These messages always use the
IP address 255.255.255.255.

Subnet

A subnet is a part of a network.

All of the devices within a subnet share a common address component. On TCP/IP networks, subnets are
defined as all devices whose IP addresses have the same prefix. Devices within a particular subnet might, for
example, have IP addresses that start with 100.100.100.

Subnetting enables the network administrator to further divide the host part of the address into two or more
subnets. In this case, a part of the host address is reserved to identify the particular subnet.

|1nn1u11n.11n1n111|.|nnn1uun1|.|uunn1uu1 |

Subnet Mask

One of the crucial tasks for any router is knowing when a packet of information stays on its local network. For
this, it uses a 'subnet mask'.
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A network mask indicates which portion of the address identifies the network and which portion of the address
identifies the node. Class A, B, and C networks have default masks, also known as natural masks, as shown
below.

Class A: 255.0.0.0 - binary - 11111111.00000000.00000000.00000000
Class B: 255.255.0.0 - binary - 11111111.11111111.00000000.00000000
Class C: 255.255.255.0 - binary - 11111111.11111111.11111111.00000000

Since class C networks are the most common type, the most commonly used subnet mask usually reads
"255.255.255.xx.". This tells the router that all messages with the sender and receiver having an address sharing
the first three groups of numbers are on the same network, and shouldn't be sent out to another network. For
example: The computer at address 192..192.254 sends a request to the computer at 192.2.192.252. The router,
which sees all the packets, matches the first three groups in the address of both sender and receiver (192.2.192.),
and keeps the packet on the local network.

Gateway
A gateway is special software, or a device running special software, that routes data between different networks.

In the case of control networks, the gateway is generally a PC. The gateway PC has its own IP address.

Hub ! Switch

For example, a proxy server provides a gateway between a private network to the Internet. The proxy server is
configured to enable a workstation to communicate with remote services on the Internet. In this case, the
gateway acts as a barrier that allows a device to request information from the Internet and to receive
information, but does not allow access to the host network by unauthorized users.

Note ¢ The IP address assigned to the gateway device is generally the last available address.

Socket

A software mechanism that connects an application to a network protocol. A program can, for example, send
and receive TCP/IP messages by opening a socket and reading and writing data to and from the socket. Note
that a socket is a software object, not a physical component.
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Note that when TCP is used, the formal 'handshake' required by the protocol means that during each session
occurring via a defined socket, other communications cannot flow through any of the other sockets until the
current session has been terminated.

Such is not the case with UDP. Since there is no formal handshake, communications can continue to flow
through a socket even when there are multiple requests.

Protocols: UDP and TCP

UDP stands for User Datagram Protocol. It is a connectionless protocol that, like TCP, runs on top of IP
networks. Unlike TCP/IP, UDP/IP provides very few error recovery services, offering instead a direct way to
send and receive datagrams over an IP network. It's used primarily for broadcasting messages over a network.

Note ¢ In Unitronics' implementation of Ethernet, UDP is a secure protocol. Here, UDP runs under MODBUS as
well as under Unitronics' proprietary protocols; these additional layers provide the level of data security required
by control applications.

TCP stands for Transmission Control Protocol. TCP is one of the main protocols in TCP/IP networks. Whereas
the IP protocol deals only with packets, TCP enables two hosts to establish a connection and exchange streams
of data. TCP guarantees delivery of data and also guarantees that packets will be delivered in the same order in
which they were sent.

UDP takes messages from application process, attaches source and destination port number fields for the
multiplexing/demultiplexing service, adds two other fields of minor importance, and passes the resulting
"segment" to the network layer. The network layer encapsulates the segment into an [P datagram and then makes
a best-effort attempt to deliver the segment to the receiving host. If the segment arrives at the receiving host,
UDP uses the port numbers and the IP source and destination addresses to deliver the data in the segment to the
correct application process. Note that with UDP there is no handshaking between sending and receiving
transport-layer entities before sending a segment. For this reason, UDP is said to be connectionless.

TCP uses a three-way handshake before it starts to transfer data. UDP just blasts away without any formal
preliminaries. Thus UDP does not introduce any delay to establish a connection. This is probably the principle
reason why DNS runs over UDP rather than TCP -- DNS would be much slower if it ran over TCP. HTTP uses
TCP rather than UDP, since reliability is critical for Web pages with text. But the TCP connection establishment
delay in HTTP is an important contributor to the "world wide wait".

TCP maintains connection state in the end systems. This connection state includes receive and send buffers,
congestion control parameters, and sequence and acknowledgment number parameters. UDP, on the other hand,
does not maintain connection state and does not track any of these parameters. For this reason, a server devoted
to a particular application can typically support many more active clients when the application runs over UDP
rather than TCP.

The TCP segment has 20 bytes of header overhead in every segment, whereas UDP only has 8 bytes of
overhead.

TCP has a congestion control mechanism that throttles the sender when one or more links between sender and
receiver becomes excessively congested. This throttling can have a severe impact on real-time applications,
which can tolerate some packet loss but require a minimum send rate. On the other hand, the speed at which
UDP sends data is only constrained by the rate at which the application generates data, the capabilities of the
source (CPU, clock rate, etc.) and the access bandwidth to the Internet. We should keep in mind, however, that
the receiving host does not necessarily receive all the data - when the network is congested, a significant
fraction of the UDP-transmitted data could be lost due to router buffer overflow. Thus, the receive rate is limited
by network congestion even if the sending rate is not constrained.

Local Port

In TCP/IP and UDP networks, a port is an endpoint to a logical connection and the way a client program
specifies a specific server program on a computer in a network.

The port numbers are divided into three ranges: the Well Known Ports, the Registered Ports, and the Dynamic
and/or Private Ports.

= The Well Known Ports, sometimes called the contact port, are those from 0 through 1023. The
Well Known Ports numbers are assigned by the IANA and on most systems can only be used by
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system (or root) processes or by programs executed by privileged users.
Note  Port 502 is reserved for SCADA.

=  The Registered Ports are those from 1024 through 4915. The Registered Ports are listed by the
IANA and on most systems can be used by ordinary user processes or programs executed by
ordinary users.

= The Dynamic and/or Private Ports are those from 49152 through 65535
To the extent possible, these same port assignments are used with the UDP [RFC768].

Port Number Description

1 TCP Port Service Multiplexer (TCPMUX)
5 Remote Job Entry (RJE)

7 ECHO

18 Message Send Protocol (MSP)

20 FTP -- Data

21 FTP -- Control

22 SSH Remote Login Protocol

23 Telnet

25 Simple Mail Transfer Protocol (SMTP)
29 MSG ICP

37 Time

42 Host Name Server (Nameserv)

43 Whols

49 Login Host Protocol (Login)

53 Domain Name System (DNS)

69 Trivial File Transfer Protocol (TFTP)
70 Gopher Services

79 Finger

80 HTTP

103 X.400 Standard

108 SNA Gateway Access Server

109 POP2

110 POP3

115 Simple File Transfer Protocol (SFTP)
118 SQL Services

119 Newsgroup (NNTP)

137 NetBIOS Name Service

139 NetBIOS Datagram Service

143 Interim Mail Access Protocol (IMAP)
150 NetBIOS Session Service

156 SQL Server

161 SNMP

179 Border Gateway Protocol (BGP)

190 Gateway Access Control Protocol (GACP)
194 Internet Relay Chat (IRC)

197 Directory Location Service (DLS)
389 Lightweight Directory Access Protocol (LDAP)
396 Novell Netware over IP

443 HTTPS

444 Simple Network Paging Protocol (SNPP)
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445 Microsoft-DS
458 Apple QuickTime
502 MODBUS

546 DHCP Client

547 DHCP Server
563 SNEWS

569 MSN

1080 Socks

Glossary
ARP

Address Resolution Protocol associates an IP address to a hardware address by requesting the sending machine
for additional information called a MAC address. This only applies to Ethernet based networks.

Client

The client is generally an application that runs on a personal computer or workstation and relies on a server to
perform some operations. For example, an e-mail client is an application that enables you to send and receive e-
mail.

Client/server architecture

In this type of network architecture, each computer or process on the network is either a client or a server.
Servers are powerful computers or processes dedicated to managing disk drives (file servers), printers (print
servers), or network traffic (network servers ). Clients are PCs or workstations on which users run applications.
Clients rely on servers for resources, such as files, devices, and even processing power.

Another type of network architecture is known as a peer-to-peer architecture because each node has equivalent
responsibilities. Both client/server and peer-to-peer architectures are widely used, and each has unique
advantages and disadvantages.

DHCP

Dynamic Host Configuration Protocol is a protocol for organizing and simplifying the administration of IP
addresses for local machines. In many cases (such as with WinRoute) A DHCP server is built into the gateway
for further simplification.

DNS

Domain Name System is a naming scheme for IP addressing. For example www.kerio.com is a domain name
and has an associated IP address. A DNS server matches domain names to an IP address. We use the domain
name system because it is easier to remember a domain name than a string of numbers.

Firewall

A filtering module located on a gateway machine that examines all incoming and outgoing traffic to determine if
it may be routed to its destination. WinRoute Lite is a simple Firewall based on Network Address Translation.

Gateway

The point of entrance from one network to another. A gateway is responsible for the proper distribution of data
coming in and going out of a local area network. WinRoute must be installed on the gateway machine, also
referred to as the host computer or network router.

ICMP

Internet Control Message Protocol uses datagrams to report errors in transmission between the host and
gateway.

IP address
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An IP address is the unique 32-bit number, which identifies a computer in a network. In order to communicate
across wide area networks, each computer must have a unique IP address. Local area networks cannot directly
communicate across wide area networks because they are defined by a private class of IP's.

Local Area Network

A Local Area Network (LAN) is a group of interconnected computers with the ability to share resources without
having to access a wide area network.

MAC Address

A Media Access Control (MAC) address is a hard-coded interface identification used by layer 2 devices (switch
or bridge) for proper forwarding of frames between computers on a network.

NAT

Network Address Translation is an Internet standard that enables a local-area network (LAN) to use one set of IP
addresses for internal traffic and a second set of addresses for external traffic. A NAT box located where the
LAN meets the Internet makes all necessary IP address translations.

NAT serves three main purposes:

= Provides a type of firewall by hiding internal IP addresses

= Enables a company to use more internal IP addresses. Since they're used internally only, there's
no possibility of conflict with IP addresses used by other companies and organizations.

= Allows a company to combine multiple ISDN connections into a single Internet connection.

Network interface

A network interface may be an Ethernet card, modem, ISDN card, etc. The computer sends and receives packets
by means of the network interface.

Network Mask

A Network mask is used to group IP addresses together. Routers use a subnet mask to define the group (or IP
subnet) to which an IP address belongs so that it can identify the correct interface from which it should forward
an IP packet.

Packet

When data is transmitted over the network it is broken up into smaller pieces called packets and individually
routed to their destination. This way if one packet is not properly received, the receiving party can request
resubmission of the single packet, as opposed to the entire piece of data. Each packet contains headers, which
are responsible for the successful transmission of the packet, and a data part, which contains a portion of the
original data being transmitted over the network. The term packet is used when referring to layer 3 devices (i.e. a
router). A frame is the term used when referring to layer two devices (i.e. a switch).

Peer-to-peer architecture

A type of network in which each workstation has equivalent capabilities and responsibilities. This differs from
client/server architectures, in which some computers are dedicated to serving the others. Peer-to-peer networks
are generally simpler, but they usually do not offer the same performance under heavy loads.

Port

A port, in terms of TCP/IP, is a 16-bit number (the allowed range being 1 through 65535) used by the protocols
of the transport layer - the TCP and UDP protocols. Ports are used to address applications. In other words, when
a packet is received by the computer, the operating system uses port information to determine which application
will receive the data within the packet.

Port Mapping

Port mapping is an advanced feature of WinRoute that allows servers to be hosted securely behind NAT. When
a packet is received by the WinRoute host it can be forwarded (by translating the destination information in the
packet header) to another computer in the local network.
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Protocol
Defines rules for the transmission of data.
RAS

Remote Access Service refers to the ability to dial into another computer or network remotely. In the context of
WinRoute, RAS simply refers to a dial-up connection.

TCP/IP

TCP/IP is a suite of networking protocols used for communication across networks. It is the standard form of
communication over the Internet. The two most significantly used Internet Protocols are TCP and UDP.
Transmission Control Protocol (TCP) is a connection oriented protocol intended to provide reliability and to
ensure that all data is transferred successfully from one computer to another. User Datagram Protocol (UDP) is a
connectionless protocol that does not require any confirmation from the receiving party. UDP is more
commonly used for multimedia and streaming applications.

Using Ethernet

Unitronics currently supports both TCP and UDP protocols, as explained in the topic About Ethernet. This topic
also contains general information about Ethernet, IP addressing, sockets, and ports.

Ethernet uses star topology.

Hub ! Switch

Laptap

In order to use Ethernet, your controller must comprise an Ethernet port.

V2xx Vision OPLCs can be ordered with or without an Ethernet port. The Ethernet port enables you to
implement communications via TCP/IP, such as MODBUS over TCP. To check if your Vision controller was
supplied with an installed Ethernet port, first check the device’s model number. In addition, note that the
Ethernet port is an RJ-45-type port that is lined with metal.

mModel Mumber ¥ 2 xx-1x-B2xB Y2xx-1x-B2xEB

Supplied without Supplied with J
an Ethemet port. an Ethernet port

Via Ethernet, you can use the MODBUS IP FB to:

=  Communicate data within a PLC network.
= UseaPC to access a PLC via MODBUS over TCP.

=  Use MODBUS over TCP to enable non-Unitronics PLCs to access Unitronics PLCs, via
MODBUS.

You can also use Ethernet to enable a PC running VisiLogic, Remote Access, or other communication .dll to
access a networked PLC.
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The default socket configuration enables you to implement these communication options as shown below:

VisiLogic or
Remote Access
Slave

Lu'.u.u.u.'.z' HUB

Hon-Unitronics

PLC
w MODBUS Master

Slave

MODBUS Master

Default Socket Configuration

Vision controllers currently offer 4 sockets. The default socket configuration includes:

Socket Protocol Port Function
Number
0 UDP 20,000 Enables data to be both transmitted and received within a PLC network, via
MODBUS.

Notee If you are using the default settings for Socket 0, note that data is sent via
Unicast to IP: 255.255.255.255. port: 20,000 plus the last byte of the IP address
originally assigned to the device.

This is why Port numbers 20,000-20,255 are reserved for Socket 0.

1 TCP 20,256 Enables PC to PLC communication via UnCmDrv1.dll, including VisiLogic,
Remote Access, and other Unitronics communication applications.

2 TCP 502 Set to 'listen' as slave (server), enables MODBUS applications such as OPC servers
and SCADA systems which use MODBUS TCP over IP.

3 TCP 20,257 Set to 'listen’ as slave (server), enables non-Unitronics PLCs to access Unitronics
PLCs, via MODBUS.

Note o The default configuration means that, for most applications, you do not need to include a Socket Init
FB in the ladder application. However, if, for example, your application requires 4 sockets for TCP,
change the default configuration of Socket 0 from UDP to TCP via the Socket Init FBs.
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® When using the default socket configuration, Socket 0 cannot be used to communicate data between
routers, and therefore cannot transfer data between Intranets as shown in the figure below. This is
because the default configuration for Socket 0 uses Unicast.

i
_ﬂ

&)

° Note that when TCP is used, the formal 'handshake' required by the protocol means that, during each session
occurring via a defined socket, other communications cannot flow through that socket until the current session
has been terminated.

Such is not the case with UDP. Since there is no formal handshake, communications can continue to flow through
a socket even when there are multiple requests.

General

When using Ethernet, use the MODBUS IP FBs. For detailed information regarding MODBUS IP commands,
refer to the MODBUS IP help topics.

Note o In order to implement Ethernet, a controller must be assigned an IP address. This is done via the
Ethernet Card Init FB, which must be included in the Ladder applications of both master and slave
controllers.

Class C-type addresses are recommended, as explained in the topic About Ethernet.

] When the Ethernet card finishes initialization, SB 142 rises. Use this as a condition before activating
any Ethernet element, such as Socket Connect.

] An activating condition must be placed before the Ethernet Card Init FB. This may be assigned as a
power-up task; however a one-shot transitional contact may also be used.

] Unitronics' proprietary COM Protocol FB, located on the FBs menu, which may ordinarily be used
to access external slave devices, is not currently compatible with Ethernet.

Examples
PLC networks, PLC to PLC

Any controller within the network can be both master and slave. In order to be read by the master, a slave's
application must contain the MODBUS IP Scan FB.

Using UDP to implement controller-to-controller communication

In order to communicate via Ethernet throughout your controller network, you must include an Ethernet Card
Init FB in the ladder application of each networked controller. Remember that, when using UDP, do not use the
Socket: Connect or Socket: Close elements; these are only required by TCP applications.

=  Master

The master PLC Ladder application must include the elements shown below.
Step 1: Initializing the Ethernet card and configuring MODBUS

The MODBUS Configuration is linked to Socket 0, which is by default set to UDP.
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=

- [ETHERMET| |- - - - - - [MODBUSIF
- | CARD INIT CONFIG
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Retries DEC  TimeOut
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ME 1] Functian in Progress

:

19816819210 20000 255

Note o A PLC defined as a UDP master can communicate with a number of slave devices.
Step 2: Using MODBUS Commands

Note o Note that the operand addresses in slave PLCs are indirect addresses (pointers). In the figure
below,the Slave: Start of Vector parameter is 15. This means that the master will begin reading
from MI 15 in the slave PLC. Since the Read: Vector Length parameter is 3, the function takes the
values in MI 15, 16 and 17.

The Master: Start of Vector parameter is 17; therefore the values will be written into MI 17, 18, and
19 in the master device.

ME 0
Funchion in
Progess

0-Slave; | | FHREST g,
P=198168.192 "|MODBUS L. paster: Stan OF

DH15 EI]

Slave: Stat OF | Emor Status:
D43 i | DwWo[O
Fead Yector Total Sexsions:

i MODBUS IP Read holdii. Jpisters (3) owiE -
Select Name: " Acknowledgeme -
|MODEUS IP_1

faster: Start OF Vechor

&) ] DEC  Emor Stabus: Read
Dw/ 1] 1] DEC  Tolal Session: Read
Dw 1 1] DEC  Acknowledgements: Read

Ok I Caticel Hep
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=  Slave

The slave PLC Ladder application must include the elements shown below.

Step 1: Initializing the Ethernet card and configuring MODBUS

N__ENO
ETHERWET} « + « » = + - | MODBUSIF
CARD INIT CONFIG
- 5okt MODBUS 1 [ puconn
- -« - Network D 255 |
locdlP  [pR-1RR21681R2T0 | o
' D# 100
Sub Net Mask [D¥ - 2552552550 || TmeDut |
Gateway |nu-132.153.152254g N = .[J.Illi -
L Reties |

i~ Foma [Descipgen |
0 DEC Socketl
255 DEC Metwok D 255
(i} 100 DEC  TimeDut
3 DEC Relnes

Function in Progress

Step 2: Scan

To enable the master PLC to access the slave, include a MODBUS Scan FB in the slave's application.

5B 142 5B 1449
Ethernet: Card Ethemet:
Inibalzed - Socket 2 .-
] (. T EMI—
....... - . - |MODBUS P
. . . ! . SCAN
....... - - |WMODBUS I,

Using TCP to implement controller-to-controller communication

= Master

The master PLC Ladder application must include the elements shown below.
Step 1: Initializing the Ethernet card, Socket, and Configuring MODBUS

In the figure below, the socket is configured to use TCP.
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£-1: 3 P
Powstup b |- - . - o - o o . o o e o e e e e e e e e

| N EMO A E1 N ENC
.- ETHERNET ETHERMETH - - - - - - - |MODBUSIP} - - - - - -
CARD INIT SOCKINIT f{f - COMFIG
Socketd || - T 008U Fuardienin

B Ethernet Socket Init Y I E— |
© MODBL! P C a
| - Wetwork 10 255 | il MODBUS IP Configuration
: Name:

MODBUS IP_1

Poweel —JTCP = o pem

TimeOut
Local Port: 5n 0267 _|
Metwark ID 265
Dt 100 DEC TimeOut
Mastens| =
BE |Mastor DY 3 DEC Reties
Function in Progress

OF | Concet | Heb |

ol

& Clear Link I Dk I Cancel | Help

Step 2: Establishing the Ethernet Connection: Connect Socket

5B 42 SE 146 ME D EB 150
TCPUP Cad . TCPMP . Funclionin . TCPAP
Inkisized | Socketd .|  Progess . Socket3
| I Y Y

1

Note o

I 1 I

It is recommended that there be a time elapse of a few seconds after the Ethernet Card Initialization
and before activating Socket Connect. A timer may be used for this purpose.

Step 3: Using MODBUS Commands

Note o

Note that the operand addresses in slave PLCs are indirect addresses (pointers). In the figure below,
Below, the Slave: Start of Vector parameter is 15. This means that the master will begin reading
from MI 15 in the slave PLC. Since the Read: Vector Length parameter is 3, the function takes the

values in MI 15, 16 and 17.
The Master: Start of Vector parameter is 17; therefore the values will be written into MI 17, 18, and

19 in the master device.
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B MODALS IP Read o

5B 150 ME 0O
Ethermst: Function in Lo L
Sacket 3 Progress L L
I {4 EN__ EHNC
s - | MODEUS [P
o D-gavel; | Ll s
" IP=132.168.192
O# 5610
- Slanee: Start Of
pe10 ||
Read: Veclor
sajsters (1)

D# 13 DEC  Shave Stad Of Yector

i}-3 3 DEC  Read: Wechor Length

Il 17 DEC  Master Stan O Vechor

Il o DEC  Ewnor Statuz: Read

D'w 0 0 DEC Tl Sessions: Read

D'w 1 il DEC  Acknowledgements: Fead

0 - Shave 0: 1P=198.168.192 10: PO=200
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Ok I Cancel

Help

Step 4: Terminating the Ethernet connection: Close Socket

[ Mi3
Emmor Stahusg

L 2

| Talal Sessions

| Dw3
_| |Acknowladgeme

When you terminate the connection, use the 'Function in Progress' MB to ensure that you do not
terminate the connection while data is being communicated.

Slave

The slave PLC Ladder application must include the elements shown below.

Step 1: Initializing the Ethernet card, Socket, and Configuring MODBUS

In the figure below, the socket is configured to use TCP.

ME 2 HE 1 SB 150 - - B 2
Claze Sackst Function in Ethernel .| Cloze Socket
Fiogress Socket 3 oo
| B| AN i | N ENO—(R)——
ETHEBMET ! . . . . .
CLOSE
Socket 3
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SB 2 .
Fowerup bt . .

—EL_Eu fFEno

ETHERNET} - - - - - - - | MODBUSIP
CARD INIT CONFIG
Socket 2 MB 0
~JMODBUS I..[°  Functionin
Loca IP [DI - 19216893210 _I - Network D 255
Suib et Massk [DF - 265 256 265 0 I omm |
TirmeOul
Gateway D - 192168 7132 254 o
| e
Fetres
0K | Cancel | Hep |

B MODBUS IP Configuration

-~ Marme:
|M ODEUS IP_1

Tops | Add | Dessiplion
Dt 0 DEC Socke2
Di 255 DEC MNetwarlk ID 255

(0l 100 DEC TimeDut

O# 1 DEC Retres

4B 0 Funchion in Progress

Step 2: Scan

To enable the master PLC to access the slave, include a MODBUS Scan FB in the slave's application.

5B 142 5B 149

Ethernet: Card Ethemet:

Inibalzed - Socket 2

L || BN
....... - . - |MODBUS P
. . . ! . SCAN
....... - - |WMODBUS I,

PC to PLC: Accessing PLC via SCADA

To enable the SCADA application to access the PLC, the PLC is defined as a slave device. The slave PLC
Ladder application must include the elements shown below.

Step 1: Initializing the Ethernet card and configuring MODBUS

Port 502 is the well-known port for MODBUS applications.
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SB 2 .
Fowerup bt . .

—EL_Eu fFEno

ETHERNET} - - - - - - - | MODBUSIP
CARD INIT CONFIG
Socket 2 MB 0
~JMODBUS I..[°  Functionin
Loca IP [DI - 19216893210 _I - Network D 255
Suib et Massk [DF - 265 256 265 0 I omm |
TirmeOul
Gateway D - 192168 7132 254 o
| e
Fetres
0K | Cancel | Hep |

B MODBUS IP Configuration

-~ Marme:
|M ODEUS IP_1

— Fomal [Desepion |

Socket 2

Di 255 DEC MNetwarlk ID 255

(0l 100 DEC TimeDut

O# 1 DEC Retres

4B 0 Funchion in Progress

Step 2: Scan
To enable the SCADA application to access the slave, include a MODBUS Scan FB in the slave's application.

5B 142 - 58149
Eberrest: Card Ethemet:
Initialzed . Socket 2 -
| | I__ENO—
MODEUS IP
SCAN
MODBUS I,

Ethernet Operations

The Ethernet FBs are grouped under Ethernet on the FB's menu.

Cal = DaaTables ~[ FB'% |-
......... W check For Updates
L ELm-umdjun
..... & Com Port

* w w

&
§
g
g
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Ethernet: Card Init

Ethernet: Socket Init

Ethernet: TCP Connect \ TCP Close

TCP\IP: Card Init
This function is located on the Com>TCP/IP menu.

s82 [EN__ENG
Powerup bit || PLC MAME TCPAP

CARD INIT

— |

& TCP/IP - Com Init

Loeal IP |Du. 192168192111 B |ocal IP
— A% [PAddess
Sulb Net Mask. [D% - 255.255.255.0 Sl | fez e a ‘
Gateway D#-192.168.192.254 _| — " Addressof Ml ———
| i
oK | cCanced | Hep |
OK | Cancel |

If you assign an IP address indirectly, via an MI vector, note that the vector is 4 Mls long. The low byte of each
MI provides the number for an octet within the IP address.

If, for example, the IP address is linked to MI 0, and the low bytes of MI 0 to MI 3 contain the values 192, 198,
192, 45, the IP address will be 192.198.192. 45.

Note o In order to implement Ethernet, a controller must be assigned an IP address. This is done via the
TCP\IP Init FB, which must be included in the Ladder applications of both master and slave
controllers. Information on IP addressing is given in the topic About Ethernet

. When the Ethernet card finishes initialization, SB 142 rises. Use this as a condition before activating
any Ethernet element, such as Socket: Connect.

L An activating condition must be placed before the Ethernet Card Init FB. This may be assigned as a
power-up task; however a one-shot transitional contact may also be used.

L If you have linked the IP address to a vector of Mls, and this condition is not activated, the IP
address will not be assigned to the controller. Make sure, for example, that if you have used a
power-up condition, that the controller does go through power-up.

TCP\IP: Socket Init
This function is located on the Com>TCP/IP menu.

Vision controllers currently offer 4 sockets.

The default configuration means that, for most applications, you do not need to include a Socket Init FB in the
ladder application. However, if, for example, your application requires 4 sockets for TCP, change the default
configuration of Socket 0 from UDP to TCP via the Socket Init FBs.
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582 EN _ ENCHEN EN
Powerup bit || PLC NAME TCPAP
Site 1 GMRL INIT

— |

N ENCH
TCPAP
SOCKIMIT |
Socket 2|
B 6 TCP/IP Sacket Init X]
Socket
Protocol TCF *
LocalPiort |D# - 10003

Master\Slave | aster -

Cancel I Help I

The default socket configuration includes:

Socket Protocol Port Function
Number

0 UDP 20,000 Enables data to be both transmitted and received within a PLC network, via
MODBUS.
Note « If you are using the default settings for Socket 0, note that data is sent via
Unicast to IP: 255.255.255.255. port: 20,000 plus the last byte of the IP address
originally assigned to the device.
This is why Port numbers 20,000-20,255 are reserved for Socket 0.

1 TCP 20,256 Enables PC to PLC communication via UnCmDrv1.dll, including VisiLogic,
Remote Access, and other Unitronics communication applications.

2 TCP 502 Set to 'listen’ as slave (server), enables MODBUS applications such as OPC servers
and SCADA systems which use MODBUS TCP over IP.

3 TCP 20,257 Set to 'listen' as slave (server), enables non-Unitronics PLCs to access Unitronics
PLCs, via MODBUS.

Note o When TCP is used, the formal 'handshake' required by the protocol means that during each session

occurring via a defined socket, other communications cannot flow through any of the other sockets
until the current session has been terminated.

Such is not the case with UDP. Since there is no formal handshake, communications can continue to
flow through a socket even when there are multiple requests.

TCP\IP: TCP Connect\ TCP Close

TCP applications require you to use a TCP: Connect FB to establish the Ethernet connection after the Ethernet
card is initialized and before activating any of the MODBUS IP commands.

To terminate the session, use the TCP: Close FB. Both elements are located on the Com>TCP/IP menu.
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SB 146 ME O
TCPP | Function in
Socket3 . Progress

1 | | iyl

Ethernet TCP\IP: PC to Vision

In order to use a PC to access a Vision controller via Ethernet:

The Vision PLC must contain an Ethernet port.

2. Both the PC and PLC must be connected to an Ethernet network, and be assigned valid IP addresses; the
PLC must be assigned a unique name via the Set PLC Name.

The PLC must be defined in either TCP\IP's Ethernet Project Settings or in TCP\IP Favorites .

4. In VisiLogic's Vision Communication - PC Settings:
- Ethernet must be selected
- the target PLC must be selected from either Favorites or TCP\IP Project Settings.

These conditions enable VisiLogic to access a PLC via Ethernet in order to download programs and carry out
other tasks.

Vision Ethernet Port

V2xx Vision OPLCs can be ordered with or without an Ethernet port. The Ethernet port enables you to
implement communications via TCP/IP, such as MODBUS over TCP. To check if your Vision controller was
supplied with an installed Ethernet port, first check the device’s model number. In addition, note that the
Ethernet port is an RJ-45-type port that is lined with metal.

fodel Mumber ¥ 2 xx-1x-B2xB Y2xx-1x-B2xEB

Supplied without Supplied with J
an Ethemet port. an Ethernet port

TCPI/IP Project Settings

TCP/IP Project Settings enable VisiLogic to access a Vision PLC via an Ethernet connection. Each PLC
included in the project will be accessed according via the protocol and port number assigned to it.

TCP/IP Project Settings contain IP addresses and settings that are specific to a particular VisiLogic project.
However, you can add any of the IP addresses it contains to the Favorites file, which is a common, global file
that can be accessed from any VisiLogic project.

1. Select TCP/IP Settings from the Project menu.
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Broject | Edt  Wiew [Imsert Build Connection Ladder HMI Heip

D new... el

& cpen... Chrl+0

o s Chil+s
Save fis...

& Frie ChikP
System Descripbions L]

] Import Subeoutine

E' Export Subroutine
1 C:\Ethernet- Using YisiLogic bo access Yision.vip
Ethernet Project Settings | |
Properties. ..

I Exit Al

2. Open the IP Address Selector in order to enter the IP of the PLC s in the project.

Ethernet Project Settings
= X & & AddToFavaies | M)

IP Ardiess Protoenl
198.192.198.3 20257 FLC #3
1981521984 20256 PLC #4
196.192.198.5 20256 PLC #5

20257

0K | Cancel | Hep |

3. Enter an IP address either by:
- Typing it,
- Importing any IP addresses you may have defined in your project within TCP/IP Init FBs
- Importing the IP of a PLC currently linked to your PC via a valid communication connection.
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Note o

Note o

X

13 Ethernet IP Address Selector

+ Select IP Address From Progect

EN BN
Compose P Addie:s ETHERMET
[18.122.198. 5 CARD INIT

i} 1381321381

|DI<ICmuI

ead ¥Wales FromPLC| - - - - -

R ENC at 1
ETAERMET | . Ethermat Com Init
CARD IMIT IF &ddiess. i 100 _|

|subnet Mask: i T |
Diefauk G abewsay: W

ur |

Lsncel | Hep |

IF Auddress:

FII-13&1SZISE.2 .
| Submiet W ask: ﬁll-255255255.[| = I

Diefauk Gm:;pll-'lﬂl'lﬂ&iﬂlﬂ
uk | tsnce | Hep |

If you import a Vision's IP, its protocol type (UDP or TCP) and port number are also imported.

If you have typed the IP address, you must also type the port number.

4. Before exiting TCP/IP Project Settings, you must set the PLC name. This is a unique name that is

assigned to the controller via the Set PLC Name FB.

" ' Ethernet Project Settings

X M 7 | G AddToFavoites pij
PLC's

IP Address
198.192.198.3

1981521924 LC #4
198.192.1985 LC HS
198.192196.6

You can add any PLC defined in TCP/IP Project Settings to the Ethernet Favorites file.
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* ' Ethernet Project 3eIngs

x| 2% 7 |ﬁm1nnmimq (83
FLC':

IP Addiess Frotocal
198.192.198.3
1981921384
198.192.1385

TCP 20257 FLC #3
TCP 20256 PLC #4
TCF 20256 PLC #5
20257

0K Cancel | Hep |

TCPI/IP Favorites

Favorites is a common, global file that can be accessed from any VisiLogic project, as well as by other programs
such as Remote Access.

Favorites is a file that is created by VisiLogic after you have added a PLC to the favorites list. It is a global file
stored in the Program\Common files\Unitronics folder as Eth Favorites.evb.

Ethernet Favorites is located on the Connection menu.

Conneckior{, Ladder HMI  Help

d6" Orline Test Fa
lﬂ Cownload ke
9 Upload el -
B5 veriry Chrl+

e‘ PLC Flash Mermoty Allocation -

PC Modem Configurakion

ﬁ" Favorites (Ethernet Addresses)

= communication & 05 Chrl+Fa

*. Favorites (Ethernet Addresses)

192.168.192.5 TCP

191681922 TCP
138.192198.2 TCF

Once Favorites have been created, you can access them in order to:

= Import the definitions into TCP/IP Project Settings.

= Select a PLC listed in Favorites to enable VisiLogic to access a PLC via Vision Communication
- PC Settings.

Vision Communication - PC Settings--Selecting the target PLC

Once the conditions above have been met, VisiLogic can access a selected PLC via Ethernet.

1. Select Communication and OS from the Connection menu.
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2. Under Connection Type, select Ethernet, and then select the target PLC from either Project Settings or

Favorites.

" Favosites

% Vision Communication - PC settings

= |2 |3
Sebect Connection Type: | Ethemat -

n-lil|

= Project Settings: [PLL 1

Tirre0list: | 2 sec

v| Retries |5

VisiLogic is now ready to communicate via Ethernet.

Ethernet TCP\IP: SBs & Sls

Bl

X

|
&l

# Description Turns ON when: Turns OFF when: | Reset by: Comments
SB 141 | Ethernet: Card Ethernet card is No Ethernet card is When the Ethernet: Card
Exists found installed Initialization FB runs,
the PLC checks whether
an Ethernet card is
installed.
SB 142 | Ethernet: Card Ethernet card Ethernet card
Initialized initialization initialization fails
succeeds
SB 143 | Ethernet: Socket 0 | Socket 0 initialization | Socket 0
Initialized succeeds initialization fails
SB 144 | Ethernet: Socket 1 | Socket 1 initialization | Socket 1
Initialized succeeds initialization fails
SB 145 | Ethernet: Socket 2 | Socket 2 initialization | Socket 2
Initialized succeeds initialization fails
SB 146 | Ethernet: Socket 3 | Socket 3 initialization | Socket 3
Initialized succeeds initialization fails
SB 147 | Ethernet: Socket 0 | Connection Socket 0 is free
Connected established via
Socket 0
SB 148 | Ethernet: Socket 1 | Connection Socket 1 is free
Connected established via
Socket 1
SB 149 | Ethernet: Socket 2 | Connection Socket 2 is free
Connected established via
Socket 2
SB 150 | Ethernet Status: Connection Socket 3 is free
Socket 3 established via
Connected Socket 3
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SB 151 | Ethernet Link: A link exists No link exists
Communication
established
SB 152 | Ethernet Link: When a 10baseT link | When a 10baseT
10baseT is detected, during link is not detected,
data transmit/ during data
receive. transmit/ receive.
SB 153 | Ethernet Link: When a 100baseT When a 100baseT
100baseT link is detected, link is not detected,
during data transmit/ | during data
receive. transmit/ receive.
SB 154 | Ethernet: data More than one device | One or no devices
collision is transmitting data are transmitting
over the Ethernet data over the
network Ethernet network
SB 155 | Ethernet: Socket 0 | Data is being Data is not being
Send in Progress transmitted via transmitted via
Socket 0 Socket 0
SB 156 | Ethernet: Socket 1 | Data is being Data is not being
Send in Progress transmitted via transmitted via
Socket 1 Socket 1
SB 157 | Ethernet: Socket 2 | Data is being Data is not being
Send in Progress transmitted via transmitted via
Socket 2 Socket 2
SB 158 | Ethernet: Socket 3 | Data is being Data is not being
Send in Progress transmitted via transmitted via
Socket 3 Socket 3
Parameter | Description Value Comments
SI 141 Ethernet Socket 0: Protocol Type e 0=PC application (Read-only)
(default) Sockets are set to Protocol Type 0 by
) e 1=MODBUS default. Activating MODBUS
SI 142 Ethernet Socket 1: Protocol Type Configuration changes the Protocol
Typeto 1.
SI 143 Ethernet Socket 2: Protocol Type
SI 144 Ethernet Socket 3: Protocol Type
Parameter Function
SI value Message
0 Initialized to UDP, status: Closed
S1 145 Socket 0: Status
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SI 146 Socket 1: Status L .
2 Initialized to TCP, status: Listen
14 Initialized to UDP, status: Ready
SI 147 Socket 2: Status
15 Initialized to UDP, status: Engaged in
Transmit/Receive
SI 148 Socket 3: Status
Parameter | Description Value Comments
SDW 14 Socket 0: Number of sent transmissions Updated after each data
transmission via Socket 0
SDW 15 Socket 1: Number of sent transmissions Updated after each data
transmission via Socket 1
SDW 16 Socket 2: Number of sent transmissions Updated after each data
transmission via Socket 2
SDW 17 Socket 3: Number of sent transmissions Updated after each data
transmission via Socket 3
SDW 18 Socket 0: Number of received transmissions Updated after each data packet
received via Socket 0
SDW 19 Socket 1: Number of received transmissions Updated after each data packet
received via Socket 1
SDW 20 Socket 2: Number of received transmissions Updated after each data packet
received via Socket 2
SDW 21 Socket 3: Number of received transmissions Updated after each data packet
received via Socket 3

Ethernet TCP\IP: PC to Vision

In order to use a PC to access a Vision controller via Ethernet:

1.
2.

The Vision PLC must contain an Ethernet port.

Both the PC and PLC must be connected to an Ethernet network, and be assigned valid IP addresses; the
PLC must be assigned a unique name via the Set PLC Name.

The PLC must be defined in either TCP\IP's Ethernet Project Settings or in TCP\IP Favorites .

In VisiLogic's Vision Communication - PC Settings:
- Ethernet must be selected
- the target PLC must be selected from either Favorites or TCP\IP Project Settings.

These conditions enable VisiLogic to access a PLC via Ethernet in order to download programs and carry out
other tasks.
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Vision Ethernet Port

V2xx Vision OPLCs can be ordered with or without an Ethernet port. The Ethernet port enables you to
implement communications via TCP/IP, such as MODBUS over TCP. To check if your Vision controller was
supplied with an installed Ethernet port, first check the device’s model number. In addition, note that the
Ethernet port is an RJ-45-type port that is lined with metal.

TCPI/IP Project Settings

TCP/IP Project Settings enable VisiLogic to access a Vision PLC via an Ethernet connection. Each PLC
included in the project will be accessed according via the protocol and port number assigned to it.

TCP/IP Project Settings contain IP addresses and settings that are specific to a particular VisiLogic project.
However, you can add any of the IP addresses it contains to the Favorites file, which is a common, global file
that can be accessed from any VisiLogic project.

1. Select TCP/IP Settings from the Project menu.

2. Open the IP Address Selector in order to enter the IP of the PLC s in the project.

3. Enter an IP address either by:
- Typing it,
- Importing any IP addresses you may have defined in your project within TCP/IP Init FBs
- Importing the IP of a PLC currently linked to your PC via a valid communication connection.

Note o If you import a Vision's IP, its protocol type (UDP or TCP) and port number are also imported.

If you have typed the IP address, you must also type the port number.

4. Before exiting TCP/IP Project Settings, you must set the PLC name. This is a unique name that is
assigned to the controller via the Set PLC Name FB.

Note o You can add any PLC defined in TCP/IP Project Settings to the Ethernet Favorites file.

TCPI/IP Favorites

Favorites is a common, global file that can be accessed from any VisiLogic project, as well as by other programs
such as Remote Access.

Favorites is a file that is created by VisiLogic after you have added a PLC to the favorites list. It is a global file
stored in the Program\Common files\Unitronics folder as Eth Favorites.evb.

Ethernet Favorites is located on the Connection menu.
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Conneckionf™, Ladder HMI  Help

" online Test Fg
iﬂ Download »
} Upload Ctrl+l R
B5 veriy Chrly

@‘ PLC Flash Memoary Allocation -

P Moderm Configuration

@ Favorites (Ethernet Addresses)

= communication & o5 Chrl+F9

*. Favorites (Ethernet Addresses)

192.168.192.5 TCP

191681922 TCP
138.192198.2 TCF

Once Favorites have been created, you can access them in order to:

= Import the definitions into TCP/IP Project Settings.

=  Select a PLC listed in Favorites to enable VisiLogic to access a PLC via Vision Communication
- PC Settings.

Vision Communication - PC Settings--Selecting the target PLC

Once the conditions above have been met, VisiLogic can access a selected PLC via Ethernet.

1. Select Communication and OS from the Connection menu.

2. Under Connection Type, select Ethernet, and then select the target PLC from either Project Settings or
Favorites.

Sedect Conneclion Type: | Ethemet -
= Project Settings: [PLL 1 i)
i Favorites: | &

TimeOut [2s2c = | Retries |5 )

VisiLogic is now ready to communicate via Ethernet.
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About Networks

Vision controllers offer different networking options:

CANbus

You can create a decentralized control network of up to 63 controllers using CANbus. This is sometimes called
a multi-master network. In such a network, CANbus enables inter-PLC data exchange. Technical specifications
and wiring diagrams are given in the User Guide. Vision controllers also support data exchange via the
MODBUS protocol

Via RS232 and RS485, you can implement communication protocols such as MODBUS.
RS485

RS485 is a balanced serial interface for the transmission of digital data, which enables you to create a multi-drop
network containing up to 32 devices, or nodes.

fo.......Maxdmum combined cable length of entire network: .

1219 meters (2000 Test )

4 L) L/
|- | I

End Nade Ini-line Iru-limee
Hivile Hode

Network Access via Serial COM Ports

You can access a networked controller unit via its RS232/RS485 port using a PC, whether directly connected or
via modem link. Using any networked controller as a bridge, you can view, read, and write data into any unit, as
well as upload and download programs.
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P runmiric
VisiLogic

Frowgr amerino |
Cable

Bridge Unit ID 2

This feature can also allow you to view your network via a SCADA program.

CANbus Networking Operands
CANDbDus enables inter-PLC data exchange. Via the CANbus port, you can:

= Network up to 64 controllers, where each unit can read information from up to 8 other
controllers in the network.

= Connect one PC to 63 controllers.

Each networked PLC broadcasts specific data to the network, stamped with the controller's unique ID number.
This data is contained in the following system operands:16 System Bits (SB 200 to SB 215( 16 Inputs (10 to I
15), and 2 System Integers (SI 200 and SI 201).

When the data in these operands is constant (unchanging), it is broadcast every 400mS. When the data is
dynamic (changing) it is broadcast at a rate not exceeding 20mS. Even when the data changes are rapid, data is
not broadcast at a rate exceeding 20mS; this avoids network overload.

Implementing inter-PLC data exchange

Assigning each networked controller a unique Unit ID number

CANBbDus ID numbers range from 1 to 63. The ID number is contained in SI 8. You can assign an ID number by:
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=  Entering a value into SI 8 via Information Mode.

=  Storing a value into SI 8 as shown below, either by storing a constant number or by linking a
register value.

Stare the ID number into 51 8.

ﬁ smntag :
p#iE |, sl E '

I Uit 1D

Linking a register value allows you to enable an end-user to enter an Unit ID number via the HMI panel. You
can create a Display for this purpose as shown below.

Enter Unit ID
[BEE]

Enter the number
Store the 1D
ors e inta the register via

number into

oig keypad . E x|
3 Text =853 image - |3 Humeric -1} Clock ~ &M Timer -
i Keypad Enty—— 1 Lineasization
Creplay
¥ Shart with cless feld T ‘7/
| —
MlS )
Enter Uit ID 7™ o _ Min 2758 I L;".-'d.lz
T . Mae [IZ767 __| vin J o | J
Tout blter [ r—
M3 Sams e () ¥ |z_j|u_j| l_NI:d —
Dﬂﬂbﬁﬂﬁ’ﬂlnil[ﬁnmﬁ:‘
Link : ]I Enter Uk 10 eamber ) ok | cocel | hep |
Note o The default ID # is 1.

Initializing the CANbus port

The CANbus ports of all controllers in the network must be initialized. This is done via a COM Port Init FB as
shown below.

123



Getting Started

N __ENO
CAMbauz

Click the
drop-down
arrovy to =at
a baud rate .

Click the drop-dowen arraw to
L e lrey access the Caklbus option.

Com Paot:
CANbus -] | =]
Baud Rate: r
s00kb___~| |
™ Ignore Break
Tirme Out
05scc ] | 2| Restore Defanit|
r-n
o Dvial Type
AT " Aubo
ATZ
ATE DA QA0S0 7 Ture
ATS0=0510=1557=30
AT Ew -
™ Pulse
Time: Out Reply:
1.2 - Arswes Settings |
[~ Use G3M
r | |
r
r

Help

Cancel |

The baud rates of all controllers in the network must be set to the same rate. Baud rate is limited by
cable length, as described in the CANbus Specifications section below.

The COM Init FB used to initialize the CANbus port should be included in the Main Routine of the
Ladder application.

Reading Data from a Networked Controller via Network Operands

When a controller is integrated into a CANbus network, the values in these operands are continually broadcast to

the network: SB 200 to SB 215,10to I 15, SI 200 and SI 201.

In order to enable a networked controller to read the values from another networked controller, place the desired
function in the net. In the Select Operand Address box, click on the Network tab, then select the ID of the target

controller and the desired operand.
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BN EN N __ENCY
CANbus STORE

Select the
Metweark tab,
then select the
I number of a
controller in the
netweork.

Mext, click the
De=crigtion drop-dovwyn
arrowy to dizplay the
availahle network
operands .

Click the desired @

operand to select it B ! h'g Netwark |

in Use | Operand | NetlD | Add [Descipt Cancel
v
Help

SB 237: Enable/Disable Broadcast

By default, SB 237 is set to ON, enabling the controller to broadcast data. When this SB is OFF, the data is not
broadcast. This can be used prevent network overload.

CANbDus Specifications

Power Requirements: 24VDC (£4%), 40mA max. per unit

Galvanic Isolation between CANbus and controller: Yes

Baud rate Max. Network Cable Length:
1 Mbit/s 25m

500 Kbit/s 100 m

250 Kbit/s 250 m

125 Kbit/s 500 m

100 Kbit/s 500 m

50 Kbit/s 1000 m

20 Kbit/s 1000 m

Note +|Cable lengths over 500 meters require an additional power supply.

Wiring Considerations

Use twisted-pair cable. DeviceNet® thick shielded twisted pair cable is recommended.

Network terminators: These are supplied with the controller. Place terminators at each end of the CANbus network. Resistance
must be set to 1%, 121Q, 1/4W.

Connect the ground signal to the earth at only one point, near the power supply.

The network power supply need not be at the end of the network.
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Maximum number of controllers in a network: 63.

Wiring Diagram
24 Power
Supply
- +
l Circuit
|: protedtion
device
110
-4—r—terminating
resistor
.
L
PE
H
i
:___ _______F,F*—|
- — - -] ==
.
L
PE
H
+
| | | | |
| | | | |
4o 11 L e
o —{— - —- =
.
L
PE
H .
+

— e 12m terminating resistor

Note o Unitronics” CANbus control network is run by a separate isolated power supply that is not part of
the network power supply.

Assigning a Unit ID number

When you create an controller network, you must assign a Unit ID number to each controller. A Unit ID number
is unique. The same ID number must not be assigned to more than one device within a network.

You use this number for two purposes:

=  To enable controllers to exchange data.
= To access a networked controller via your PC.

The ID number is contained in SI 8. You can assign an ID number by:
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=  Entering a value into SI 8 via Information Mode.

=  Storing a value into SI 8 as shown below, either by storing a constant number or by linking a

register value.

Stare the ID number into 51 8.

DH# 16 g
18 B D

Linking a register value allows you to enable an end-user to enter an Unit ID number via the HMI panel. You

can create a Display for this purpose as shown below.

Enter Unit ID
[BEE]

Enter the number
Store the 1D
ors e inta the register via

number into
oig keypad . E x|
3 Text =853 image - |3 Humeric -1} Clock ~ &M Timer -
[u
i Keypad Enty—— 1 Lineasization
[raplay
7 Stat with cle feld L . ‘7/
| —]
M5 "
* EntarUsitip % ? el - L;~;m-
HE?E? - -
= _I Hnl J '11=x| J
Teat Bter [Holeody =
M5 Sans Sei (1) T |z_j|u_j| l_N |: Th —
Dﬂﬂbﬁﬂﬁ’ﬂlnil[ﬁnmﬁ:‘
Link : ]I Enter Uk 10 eamber ) ok | cocel | hep |
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Note o The default ID #is 1.

J ID numbers 1-63 are
reserved for
controllers linked via
CANbus; ID numbers
64-127 are reserved
for controllers
networked via RS485.

Using this range of ID
numbers prevents a
polled controller from
attempting to act as a
CANbDus bridge,
preventing it from
attempting to locate
the requested
controller.

B Vision Communication - PC sekk x|
B
g8 |

CREREJE
PC Com Parameters [non-Modemn)
FCPoit: (COom 1 = Timelub |1 zpc -

Fialnes: |3 | Baud Rabe: | 33400 =

rCommunicate with DPLC
™ Direct Connection
& Within Metwork (Unk 100 [1 (Canas) =]
(62 [CAMbus| al
AWigion OPLE |nfoermsatio 3 [CANbuE |
Wizion Modet G5 [F5485) it
EE [A5485)
ESTEEEE I B7 [FIS485)
05 Version | BE [A5485)
D5 Build Mumber, [ —(63_[AS435) had

Get DPLE Infomakion |

Eit | Hep |

Network Operands-Communicating Data Via CANbus

When a controller is integrated into a CANbus network, the data contained in certain system operands is
continuously broadcast to the network, together with the controller's unique ID number. The data is contained in
16 System Bits (SB 200 to SB 215( 16 Inputs (I 0 to I 15), and 2 System Integers (SI 200 and SI 201).

In order to enable a networked controller to read the values from another networked controller, place the desired
function in the net. In the Select Operand Address box, click on the Network tab, then select the ID of the target

controller and the desired operand.
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NSl

20)

NSl

201

Accessing a Networked PLC via PC

Use a PC to access controllers within a network either via a direct connection, GSM or landline modem.

Prograrmiming
Cable

Accessing a Networked Controller
1.

Bridge

controller kit.

Unit ID 2

Connect your PC to any controller in the network using the programming cable supplied with the
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MJ10-22-C525
RS5232 adaptor

PLC programming cable, 4-wire E

Signal
RJ11-type 1. OTR * . 6| 9-pin D-type
connector 5 v o v s | (Female)
Fin Pin
N <D 2|
4 ‘ RxD ‘ 3 Pin
5 o 5 #9
N DSR * 4
L Li

* Optional when using B-wire cable.

Note o Different PCs can access a network at the same time, using different controller units as bridges.

However, 2 different PCs cannot simultaneously access the same controller unit.

2. Select a networked controller by opening Communication & OS from the Connection menu, and then
entering the Unit ID number.

Comnection  Ladder HMI  Help

" online Test Fa
’q Download Crl+D
A Upload i+ L B i —
[}E ‘v'enfy 5 — . . . . ——— ——— ! | = ;
on Communication - PC settings I 5[ - - "
» ) = - - i it
Q; FLC Flash Memory allacation (=] PC running k
@ |m |:‘:a Ifm | visiLagic
E PC Madem Configuration PC Com P ters [non-M odem} — {et

: PEPort:ICDM1 | Timenut I'Isec: v[
s} @ Click to access a Retries: |3 'l BaudHate:IS?BDD 'l

controller which is

E @ td;rsgﬂ?f g?:nneded Comrmunicate with OPLC: - | Programming
T+ J:l\ E [lirect Connectionl L e
Toaccess a | //(: ‘wiithin Metwork: CAMbug unit 1D b .
netwarked 7

r

cortraller, click .
T e e v rOPLE Informatior

unit's 1D number . cdet I When Unit ID 2 is selected, i k

the PC accesses that
@ Hadware Rev: | controller via the bridge . | Bricige: |
05 Yersion: | ol

05 Buid Mumber: | |

GetOPLCHrfomaton | || - -

B |

Accessing a Networked Controller via Modem

Note o The PC-modem cable is not the same type of cable used to connect between the controller and the
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modem. Ensure that the cable used to connect the PC to the modem provides connection points for
all of the modem's pins.

. In order to ensure successful operations, it is recommended that you use an external PC modem.
Internal modems may not support communications.

] Both PC and controller must use the same type of modem: either landline or GSM. Internal PC
modems must be used in conjunction with the driver provided by the modem's manufacturer.

] If calls are routed via a switchboard, note that the switchboard settings may interfere with
communications. Consult with your switchboard provider.

Modems: Setting Up
PLC-Modem Connection
The Unitronics’ cable provided with modem kits does not provide a standard connection. This connection is

adapted to support the fact that Unitronics controllers do not support the control lines. The cable shorts the DSR
and the DTR together, which ensures that the terminal is always ready to receive data.

For more information, refer to the topic Modem Connection and Pinouts.

PC Modem Configuration

Open PC Modem Configuration from the Options menu.

x4
|0|:utiu:uns Help |

g online Fg
28 R efresh ikr| R
= Hide Keys Chri+H

E PC Modem Configuration

@' Communication - PiC settings

*  Select OPLC Model »

Exit
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B PC Modem Canfiguration

@ PsTn B G5 | coma | &0 Tam |

Modem Type: | TC35

Com Post: Time Out Diak
|COM1 =] |65 -

Baud Rate Time Out Reply

[s600 | |24 -
FIN code:
Init PT Modem |
% i+ Tore = Pulze " Buto
A
Hurnber Description Disl
1| 432545242 Gate 1 !
2|+32545343 Gate?
3/ +32545444 Shift Supersisos
49,9517707 bl
]

B

E Send
wl - | SMS
wfait for == | Prepare PLC-zide

ﬁj incoming Cal it | modem

0K Help l

Note ¢ If, within the modem initialization strings, the parameter S7 TimeOut, is to short to permit the PLC's
modem to answer, an error will result.

For example, if this parameter is set as S7=30, the PC modem will wait for 3 seconds to receive an answer from
the PLC's modem. If, however, the PLC program's COM Init FB Answer Settings are set to 'Answer after 6
rings,' the PLC modem will not be able to answer before the 3 seconds have elapsed. In this case, the TimeOut
parameter is exceeded, and the PC modem will return the No Carrier error.

Online Test Mode & Remote Access

You can run Online Test mode and use Remote Access session to display the networked controller on your PC
screen.

To do this, click the Online Test button on the toolbar, then click the Remote Access button.

= {5 tain Mockde f o

=] Main Routine _ ME O
E Bl L
= B StaHip Display FE

& viarable 1 Y —
=B Dbty 1 ) S
&1 Vaiable 2 o i
B mispian 2 A

(S Dt Toables

The controller model that is shown on the display is the one selected in Hardware Configuration.
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During a Remote Access session, you can:

Use your cursor to operate the controller keypad and activate touch-screen objects (relevant

models).

Use your PC keyboard to operate the controller keypad (numeric keys, function keys <F1> to
<F8>). Note that the Vision <ESC> key is <E> on the PC keyboard, and that <F9> is reserved

for activating Online mode.

Enter Information Mode by pressing the <i> key with your cursor.

Check Network Status

The network status is checked via the bridge. Access Check Network Status by opening the Connection menu,
selecting Communication & OS, then clicking the network tab.

. ¥ ¥ision Communication - PC sekki

T&P@

FICIED

Check Cakbuz Metwork Communicatio

=0EERE R

ﬁ Yision Eommunicatiun PC setki

. 9 |10

- 15 ] 20

21 mm 9| 30

N |32 33|34 3E | E: 9 | 40
J I [

1. DF&g your Cursor || 42 | 43 L—Wﬁ 43 | 4350 Az A2 A4 |45 |46 |47 (48|49 | BO
across the units 4 | 85 | 56 5? 58 | 593, Status is shown according 55 |56 |57 |58 | 59 | BO
vou wwart to check. || 62 | 63 to these color codes .

2. Click Start
Check . I’ Start Check | | Sta Clear |

Legend Legend

Check these units:
Communication: OF,

Communication: FAILED

Check these units:

Communication: OF,

III ]
o
o

Communication: FAILED

E xit |

E xit |

CANbus Network Problems

SB 236 indicates that there is an error in the CANbus network.

SI 236 CANbus Network: Failed Unit ID. Note that the first 3 bits turn ON only when the controller is unable to
broadcast via the CANbus port. The value of SI 236 indicates the following messages:

If this bit is ON, check SI 238, SI 240-243.

Value | Message May result from:

0 No Acknowledgement CANbus power failure, crossed wires, incorrectly set termination
points.

1 CANbus OFF

2 CANbus Warning error Poor transmission quality due to faulty wiring, or if the cable length
exceeds recommendations.

4 One or more networked units cannot be read.

SI 237 CANbus Network Communication Error Code is a bitmap that indicates the LAST unit that cannot be
read. Note that each controller can receive messages from up to 8 others. Example: Assume that there are 6
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controllers in the network (3,6,8,13,17,34). Controller 3 is waiting for data from controllers 8 and 13 and 17. If
the controller does not receive data from controller 13 (assume a 1 second timeout) then SI 237 will contain a
value of 13. Bit 4 in SI 236 will also turn ON. Once controller 3 has received the data, Bit 4 turns OFF.

SIs 240, 241, 242, and 243 serve as a bitmap indicating which unit is in error. If, for example, the network
includes unit ID numbers 8, 9 and 13, and PLC #9 cannot be accessed, then the ninth bit in SI 240 will turn ON.

When the error is fixed, the bit falls to OFF.

CANbus troubleshooting

Problem

Possible cause

Recommended Action

Failed
communication

Baud rate settings

All controllers in the network must be set to the same CANbus baud rate.
Baud rate may be set:

* By initializing a port via the COM Init FB.

*  Temporarily via Info mode;however, note that the baud rate will
be reset at the next power-up

Termination resistors

Termination resistor settings are provided in the chapter Communications
in the controller's user guide.

CANbus power supply

Check that the CANbus power supply is properly connected, and that the
voltage is in the permissible range as described in the chapter
Communications in the controller's user guide.

Incorrect ID number

You may not have assigned the correct unit ID number in your operand
addresses (between 1-63). Check the OPLC settings tab Communicate with
OPLC.

PC cannot
communicate with
bridge

Incorrect setting

When you communicate with the controller unit that you are using as a
bridge to the network, either enter the ID# of the bridge or select Direct
Connection in the OPLC settings tab Communicate with OPLC.

PC cannot
communicate with
network

Communication
settings

Make sure the current RS232 parameters in your project are the same as
the parameters that are actually in the bridge. Check these topics:Check
Network Status,Vision Communication PC Settings

Incorrect baud rate

The bridge's RS232 port's baud rate cannot be set below 9600.
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Live Update from the Web

Live Update is available from the Help menu. To start Update, select a subject and follow the on-screen
instructions.

| Help

f_‘ﬁ? Help Fi .

1 = Examples..,

:.I ol | = &

& Unitronics On The Web P o= Examples

)
About :E' Help

| B I Operating System

Note e To enable Live Update, you may need to change the settings in Project Properties, which is
located on the Project menu.

Via the Project Properties Download tab, you can select to run Live Update via a proxy server, or
via your Internet Explorer settings.

. After downloading FBs, you must close and then restart VisiLogic. The new FBs will appear on
the FBs menu. Check the topic FB Library for more information.

d After downloading a new Operating System to your PC, you must install it in the controller.
Connect the controller to your PC, then open Communication and OS from the Connection menu.
The new Operating system will appear in the Install Operating System tab. Select Download to
begin the installation process.

Information Mode

Information Mode is a utility that is embedded in the operating system of the controller. Via Information Mode,
you can view data on the LCD screen, use the controller’s keyboard to directly edit data, and perform certain
actions such as resetting the controller. You can enter Information Mode at any time without regard to what is
currently displayed on the LCD screen.

Enter Information Mode by pressing the <i> key for a few seconds. The default password is 1111.
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sl itronics,

Using Information Mode

Viewing data does not affect the controller’s
program. Performing actions, such as initializing
the controller, can influence the program.

Note that when you use Information Mode, the
keyboard is dedicated to that purpose. The keys
return to normal application functions when you
exit Information Mode.

1. To enter Information mode, press the <i> key on the Vision’s keyboard.

2. Enter your password. The default password is 1111. This password remains in effect until you change it
via the Information Mode screen described in the table below.

3. The controller enters Information Mode, showing the first category, Data Types. Use the <Enter> key to

enter a category.

4. Press the <ESC> key to exit a category, and to exit Information mode.

Retum ane el

E Scmll throasgh —1 A

! Cateqories Subjecs

_ NN H ﬂ
sle nitronicg E:::'::w&iliecl

The controller will block entry into
Information mode until the correct password
has been entered. This is why you must
record any password you set for your
controller.

The data in Information Mode is arranged in
Categories. Each Category contains several
Subjects. You navigate Information Mode by
using the keyboard buttons.

To exit Information mode, press the
<ESC>button on the Vision’s keyboard.
Each press returns one level up. Press the
number of times necessary to exit.

Note o When you reenter Information Mode, the controller will return to the last Category viewed.

° V290 only

other Vision controllers.

Note that in order enter Information Mode, you touch the V290’s touchscreen in an area that is not
occupied by a Keypad Entry variable or other screen object that has been assigned a Touch
Property. Maintain contact for several seconds, until the controller enters Information Mode. The
V290 displays Information Mode options on the touchscreen exactly as other Vision controllers
display these options on their LCD screens.

To navigate through Information Mode, use touchscreen keys just as the keypad keys are used in
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The table below shows the categories of information that can be accessed in this mode.

Info System Operands
INFO mode, SB 36

# Description Turned ON Turned Off Comments
SB 36 |INFO mode By OS, Remote Turns OFF when user|Delay time to enter Info Mode is 4 seconds, may be
Access, or program |exits Info Mode modified via SI 50

INFO Delay time, SI 50

# Description Value Comments
SI50 |INFO delay time Default by O/S (every = Units: seconds.
power up) = 4 seconds .

Legal values: 0, 3 to 20.
= Ifyou force or store '0' into equal Zero — INFO is disabled.

=  For V290 — Touching the <i\> key on the touch screen
starts Info Mode — Touching a legal Ladder application
variable clears the INFO time.

Category Subject Possible Actions

Data Types Memory Bits *  View bit status
System Bits *  Change bit status (Set/Reset)
Memory Integers *  View integer/long integer/double word value.
System Integers *  Change values

Memory Longs *  Toggle Base: view the value in decimal or hexadecimal form.
System Longs

Memory Double Words

System Double Words

Inputs e View input status.-

*  Force input status to 1 (FR1) or 0 (FRO). Forced values stay in
effect until Normal mode (NRM) is selected, or until the controller
is initialized or reset.

Note * Forced values do influence your program. This can be
useful in testing the effect of an input condition on an output status.
Outputs e View output status.
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Force output status to 1 (FR1) or 0 (FRO). Note that forced output
values do not affect your program.

Set/Reset output status.

Timers

Enter a Preset Timer value.

View the current timer value and status by selecting the R.T. option.

System

Model & O/S Ver

Check the controller’s model number and operating system version.

Check whether the controller is in Run or Stop mode.

Working Mode

Check whether the controller is in Run or Stop mode.

Reset the controller. This restarts your program; restoring power-up
values to all data types except for those protected by the battery
backup. The battery protects Real Time Clock (RTC), all operand,
and Data Table values.

Initialize the controller. This restarts your program and initializes
all values, restoring 0 values to all data types.

Time & Date

View the Real Time Clock (RTC) settings. Note that the RTC
settings control all time-based functions.

Change the RTC settings via the controller’s keyboard.

Unit ID

The Unit ID number identifies a networked controller. You can:

Change the ID number. The new ID number will remain in effect
until the controller is reset.

Burn the ID number into the controller’s FLASH memory. This is a
permanent change.

Serial Port 1
Serial Port 2

View and edit communication settings.

Select to Change or Burn the new settings.

CANbus Baud Rate

Change the CANbus baud rate.

Function Block

Reserved for future use

Password New Set a New Password
Hardware ) *  Check if I/O Expansion Modules are installed. Note that I/O
Configuration Expansion Modules are represented by letters. Identical module

types are represented by identical letters as shown below.

Shows if an I/O module is short-circuited.
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ldentical letters signify
identical 'O Expansion

Module fypes.

Showes that KOs on
Snap-in Module
are not shof-circuied

#-no /O Expansion
Module installed

- Shaws that an 170 on
————— Expansion Module
#5 is short-circuited

4 [E74 I I ] -

On-Line Test Mode (Debug)

To test a project, first connect the controller to your PC using the program download cable provided with the
software package, then download the project and click the On-Line Test button. The Online Test toolbar opens,
enabling you to:

Switch between Run and Stop modes.

Use Single Scan to run a single cycle of the ladder program for debugging purposes.
You can stop the scan cycle at any point by placing OnLine Test Points, located on the More
menu, in the Ladder.

= Shings -[ Cal

= HMI = DataTab

Jump To Label
MB 1012 8 ump To
-3 Efra . @ Call Subroutine
Messages - . - - - - - | @ oibeoutine: Return
—(5 —=

EN __ENC—
OnLine Point] 44 On Line Poret |

od” |-

When the scan reaches an OnLine test point that is active (receives RLO), Online Test freezes,
enabling you to check element status and values, including Timer values, at that point during
Ladder execution. Note that if more than one OnLine test point is activated, SB 35 turns ON.

Measure the time interval between 2 points in the Ladder application, by placing Start and End
Interval elements, located on the More menu, anywhere in the application. The time interval, in
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micro-seconds, is stored in the DW linked to the End Interval element.

Statirtervall - - - - - - - - -

SB 13 ME 28 - ReadDTto -
Enter diplay Coe e e STORE Ce e e Fiaadj.[;lTnmad- ExECidE
—  — O#0 -4 B I"g'ﬂ —{s5)r——&1—
ME 28 N ENC MB 28 - Program end

Hu&ﬁa%ﬂm&d i s : A=B _IHNQE#JW
L SE?MT-E: 14 {E) &
VITCET R

MB28 ————EN ENO ME28 | Stepdata
Ready to read R A>B —lFIeaq,-humad- proceed

DT T |

: Diw 20 L ——— Rk
— | steptime-£x " {R} &1

Duns#0  |p
End Interval ¢ e aom oaowoax o
| Dw7 Co

Open Remote Access to debug remote controllers via network or modem connections.

Project  Ed anmecko
D] | o] | g
0TS b e b e = L L
LLEARDIRT LR N I RTRE LI AT R R AR LARTITLL i ME "IE[HI 1 EH HB UEH]
Ladder o p— widown | [ NG P - oo o e o Er B up/ r
= Eihaoose 11 |l e e
4] | Main Routine. (3| 11 | 4 \ MHum ToASCI: A~ Num To ASCIE &% 8
o Mo = ot - S «
= B StatlpModde v () i o e m E|E . MBI00S RI- [
f . /dowin ! i
< ' RN b R L SET |
B Lot [ rmvizn| " Single Cycle | —S— [ |
* [ . [Dssciption
~ Dutputs 0 T 1 003 10:00.00 | 00:00:00.83 | Tmerl
= Duanttes 0 0 wo0 L -25730 | Quaniiy
] oao -3218 Muam To ASCI: A Wakee o convet]
Note o

The controller can send and receive SMS messages when the controller is in Test mode.

140



Utilities

Remote Access: Accessing a PLC via PC
You can use a PC to access a remote Vision and download, upload, and edit programs. You can access:
=  Stand-alone controllers that are directly connected to the PC via a cable.

= Controllers within a network

= Either stand-alone or networked controllers via GSM/CDMA or landline modem.

PC runnimg
Remote Access

When you run On-line Test mode, you can use the Remote Access utility to display the remote controller on
your PC screen. During a Remote Access session, you can:

= 'Press' keypad keys and touch-screen objects (relevant models) by using your cursor, to click the
controller keypad touch-screen objects on-screen, or via your PC keyboard, by pressing numeric
keys and function keys <F1> to <F8>). Note that the Vision <ESC> key is <E> on the PC
keyboard, and that <F9> is reserved for activating Online mode.

=  Enter Information Mode by pressing the <i> key on your PC keyboard, or by clicking it on-
screen with your cursor.

=B Main Modue
=] Main Routine

= B ks

: Eswmnnuw 0 - m .
& Veriable 1 i
(=B Dibsplay 1 . B [ e
m E“’ 2 15F o 1
Diisgiay 2 3 o T
ES0ant s . = P A
seLproniog

When you are in Online mode, you can toggle Remote Access on and off via <Shift>+<F9>.

Accessing a Controller
Direct Connection: PC-Controller

Connect your PC to any controller using the programming cable supplied with the controller kit.
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MJ10-22-C525
RS5232 adaptor
PLC programming cable, 4-wire E

: Signal
RJ11-type 1. OTR * . 6| 9-pin D-type
L Ld
cunnec’tﬂ'P. 2 Y. 5 (Female)
in Pin
1 3¥ T=D N 2 #1
4 ” RxD ‘ 3 Pin
5 Y 5 #9
G DSk ™ 4

B 3
Ld r

* Optional when using B-wire cable.

Accessing a Networked Controller

1. Connect your PC to any controller in the network using the programming cable supplied with the
controller kit.

Procramming
Cabte

Bridge

Note o Different PCs can access a network at the same time, using different controller units as bridges.
However, 2 different PCs cannot simultaneously access the same controller unit.

2. Select a networked controller by opening Communication & OS from the Connection menu, and then
entering the Unit ID number.
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Connection  Ladder  HMI  Help
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T+ g DirectConnectionI L

PC running
YisiLogic

Communicatio

To access & ] //(: Within MNetwork: CaMbus unit 1D =
2 | networked i
contraller, click . . =
here and select the | [DFLC Information .
unit's ID number . | cdel I_ When Unit ID 2 is selected, -
R— | the PC accesses that
& Hadware Rev: | cortraller viathe bridge . | Bridge | | Urit 10 1 | | Unit 1D 2 |
@ ... ... .| OSVersion: | - 1
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Exit | :

Accessing a Controller via Modem

1. Prepare and connect your PLC-side modem as described in the topic PLC-side Modems, in the section
'How to enable a Vision controller to communicate via landline, GSM, or CDMA modem'.

2. Prepare the PC-side modem as described in the topic PC-Modem Configuration, in the section 'How to
Configure a PC-side Modem'.

3. In Connection PC-Modem Configuration, dial the remote PLC's controller to establish the data link, then
enter OnLine mode.

Note o The Zoom option on the Remote Access Options menu can be activated only if you select Hide
Keys. Zoom cannot be used with M90/91 or V280 controllers.

. Improving Remote Access run times:
= To improve VisiLogic's Remote Access run times, select Create HMI Display
Cache from the Build menu.

= To create a .ura file containing static displays, select Export Displays to Remote
Access, a stand-alone utility provided by Unitronics.
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& Optimization
195 Projected Memory Allocation

Bl Create HMI Display Cache (WisiLogic)
j Export Displays To Remate Atcess

Project (Vision) Downloader

The Project Downloader utility is included in Unitronics Remote Access software, which is installed with

VisiLogic. The Project Downloader makes it possible to install .dvi files in local or remote controllers without
using VisiLogic.

.dvi files are complete applications in a compressed format. You create them when you download programs to a
controller.

Creating Download files
Note o

Both the controller used to make the download file (source), and the controller that is installed with
the .dvi file (target) should be installed with the same OS Version.

To avoid errors in the .dvi file, the Download process must run smoothly, without being aborted or
affected by PC faults.

1. Click Download,then select Create Download file.

s

Connection l,au:l.der HAl  Tools Help

§4" Online Test P& [ G | [

P10 powricad v ] Downioad CrhD |
} Upload Ctr-U g Stop - Download - Run Alt+Ctrl+D ¢
t&ﬁ Werify Cr+-y VQ Stop - Download - Reset Alt+Crr R

6 PLC Flash Memory dllocation H Downibad & Create downboad File
- A

2. A dialog box opens, enabling you to select a Save location. Select a location, then click OK, a .dvi file is
created.

Checking the integrity of the Download file

Although you do not need to have Remote Access installed on your PC in order to create .d90 files, you need to
install it in order to check .dvi files.

1. After you have created the .dvi file, save the project from which it was downloaded.

2. Open a new, empty project and download it to the controller.

3. Start Remote Access and select the appropriate Vision model.
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| ™= Vision 120
G -|&- R -

5 Select OPLC Model

b|( B rz0 3

= Cormmunication - PC settings =
PC Modemn Configuration = vision 230 K
’T Session - Default Wision 260
Always On Top [ vision 280

Click on the Project Downloader which is located on the Remote Access Tools menu.
Navigate to the .dvi file and download it into the controller.

Reopen the original Ladder project used to create the .dvi file.

N » ok

Select Verify from the Controller menu; the Verify process will compare the project in your PC with the
.dvi application installed in the controller.

8. If'the Verify process is successful, the .dvi file is valid.

For more information regarding the Project Downloader, check the Remote Access Help.
Quick Navigation
VisiLogic offers different tools for program navigation.

Program Tree

e P10 progrannmer. wlp - Unitronics Yisil ogic OPLEC 1DE - [Ladder &
Broject dt  Yiew [nset Duid Cormection  Ladder HMT Help
DEW 2@ » |« EQ FEE@G I

Contazty: = Colz = Compae =~ Math - Float - L

&) Add New Subrouine

o Chear Subrouting £ Coolng step
& Dedete Subroutine : Cooling shep

e name
Ea STL Guick View
He Export Subroutine : Cooking step
{6 Het Height '

4 gmmm """"

- Mochile 2 S

S-@@oaeTde 0 | | ... F
Tempersture Tracking

A Daalag

&

SBT
— 100'm& puiee ’_f
E HMI V23

-
——

Note o Within the program tree, elements are presented alphabetically. This does not affect the order in

which the program runs.

Ladder Modules and subroutines can be moved via drag-and-drop, as can HMI Modules and
Displays. Again, moving elements does not affect the order in which they run.
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The Main Ladder Module, Main Subroutine, Start-up HMI Module and the Start-up HMI Display

cannot be moved via drag-and-drop or erased. For easy identification, they are always marked in
orange.

Accessing a Load Display Target

Right-click the | Frogram sslect -
glement to ’
open the menu.

Replace Ladder, Element

Add Element To Watch b
Fird: Program select -
Open: Program seleck =

e
This causes the Find Thiz opensz the
utility to search for the Call function's
Call function's target . target. Program select

\\J
Search Resuks: Program select -
I airi M odule
Start-Up Display
Stant-Up Display
Prg erer Felp
Prg edit Password

PEG N9 Custom 4

:;f::f:: SP1-9999C
TR spp-geqac T

=

Pr enlei Halp
SEEI:FA Skl Dissplay
Ellse60:F3 Prg eci Pas sword
Accessing a Call Subroutine Target
Right-click the ETEE | .
element to o
openthe menu.
& cu
B2 Copy
> Delets
Replace Ladder Element
#idd Element To Watch k
Firwd: Linearization, -
2pan; Lﬂmﬂmﬁ
Thiz causes the Find Thiz opens the - — -
utilty to search for the Call function's X =5 | =) |UNEARIZATION SubRoutine
Call function's target. target. -
t]mMM' Roudi 1k “
— A Fiouting EN __EN
Search Resuts:  Lineanzabon, - 4] Prior_display i e LINEAR
H-'-.r Moduls &) P_uu'n__:nh_l,l_SLt E A MI 15 (0] M)
Main Moduls ] Lineasizalion {}) ® Y [ autput |
Main Module Aoceleration - &

Go To Label

Use labels as bookmarks to mark program sections, and then locate them using the Go To Label<Alt> +
<Right/Left arrow> and List of Labels <Ctrl> + <L> utility.
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Ladder HML  Help

T Connect Elements ] |ﬁ‘.j‘| [
.1}
o] COpEECES Plk = Store v Veodwr -
@ cais g
2 Compare L x|
[ Math L
tLﬂg’C -, - - - - - ..
e Clock C Label | SubRoutine | ik
=0 Store L3 P . FID: Heating Execide
o - - - Cancel

o] Uﬁ Cpen the List of Setpoirt Heabng Heating step
3 cal ee the unc | Lables, then click ,____._,_,Setpml' Cooling Cocling step Help |
M| = 13 UETUEET | alabel name to FID FB: cooling Coclng step
= &pf Keystojump from open the program

label to label. s .
== |ns at the label's
Gm location .
(5] Insert Comment \k:::::://::
=] Inserk NewLabel e

|20 to Lable

The Find utility also enables you to easily locate, directly open, and edit most program elements.

In addition, shortcut menus that are relevant can be opened.

Operand View

Use the Operands tab in the Output Window to see if operands and I/Os are used in a program, assign power-up
and preset values, view current values when you run Test mode, change formats, assign descriptions (symbols),
and view and edit Watch Folders.

=i Irpaits - i Faimal | Desceiplion
0 Outputs M| 1 b DEC | Achual Tempin C
T Timesz M| 2 ! | DEC P/ PID healing oulpul
ME  Memany Bie ML 3 ¥ 10 | DEC | HSO0 Fiequency
56 Syelem Bits M 4 ! DEC | Program Mo./List deives
“ Meman [nkeger [l 5 v DELC | Program dala pointe

|_ﬂ O pesand: E afabchas E beman I“ Fl.ﬂl:l & Comgile | @ Eventlag I

Watch Folders

Watch Folders enable you to:

=  Arrange related groups of operands in folders.
= Name the folders.
= View these operands in the tabbed Output Window at the bottom of the screen.

To view a Watch folder, click the Watches tab at the bottom of the screen, then select the desired folder. Edit the
folder by right-clicking a line, then selecting the appropriate function.
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et |0

£ EvertLog Iﬂ Find I% Operands

Adding Operands to a Watch Folder from a net

|nzert Blank Line

b ove Line

ClearLine
Delete Line
Delete Table

= To add a single operand to a Watch folder, right-click it in the Ladder or in the Operand Output

Window.
1. Right-click
anyoperand | 0 0 o -
ar elemert. BN ENOH

#5

2. Zelect a

Wistch falder.

raseRa
Wakch 4
Watch 5
Watch &
Watch 7
Watch 8

Elewvator &
Elevator B

Watch 4
Pl watch s

L Inputs ﬂ Operand Seidl 3. Click on the desired Watch folder.
M 0
1. Right-click the operand, w 1 vl
LBy S 2
SB  System Bis | S 3 [
Show In Use Only

=l System Integer 2, Select Insert to Watch.

|7 Shows All Operands

fod Watch 6
B watch 7

L Mlemory Long
= Syztem Long

=l
Lo [PV

Descrptio
Status Code
A Walue

B Value

C Value
248

BILIGIE

B+a

A+B+C

C+848

f&] Operands [@m.es |Eﬂ Find |@ Compile |§ Event Log
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= To add all of the operands within a net to a Watch folder, right-click the right-hand rail of the

desired net.

g s
"m.iE]\;ar i} ' o
focoeo \; q
g V:: 1T Show Pawer Flow el =
) Var B 57 Quick Wiew o

eV % cu EN__ENO &
=& Hydrauli STORE B

&) Var 5 Copy g MI 23 (0]
o )Vl ¥ Delete A B[ Tank scieen

. I I > ‘Watch 1

E Ladder IE M 3

= N
H etk Watch 4 Address

whatch 2 0 Watch 5 1

Wwatch 3

0 20

Watch 4 ; e 1

Watch 5 = \Watch 7 s

"wiatch £ -l | YWakch &

E Operands |@| Watches Iﬂ Fird |@ Compile I # Ewventlog

T nputs 4| 3. Click on he desired Wetch foider, | - 0 at |Descriptio
Mi 0 AT C |Status Code
1_Right-click the operand, Mo | 1 | ! A Yalue
T WEMITY O s M 2 Watch 4 iEC |B Value
SB  SystemBis [ ™ 3 [ Pl watch s EC | C Value
Shaw In Uise Only & watch 6 EC | 2+B
=l System Infeger ke ij Show &ll Operands @ Watch 7 EC |B+a
L Memory Long T S4BT
L System Long ;I I Ml Insert "Ml 3" To Watch Iwm 8 FE":: CoieB

é” opmndsn['ﬂ Watches |Eﬂ Find ]@ Compile |§ Event Log

Protecting Subroutines

You can create a Ladder Password, then apply it to protect multiple subroutines. When a subroutine is protected,
a user cannot export/import it. In addition, the user cannot open, copy, or print it without supplying the
password.

Creating and Using a Password
1. To create a password, select File>Set Ladder Password; then fill in the password field.

t3

© Ladder Protection

R R

Password:

Wedify:

-xhix1

DK&' Cancel | Hep |

2. To apply the password to a subroutine, right-click the subroutine's name in the Project Navigation
window, then select Set as Protected; a small padlock icon is displayed nest to the subroutine's name.
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You can also right-click a module's name and select Protect All Subroutines in Module.

Ladder A

&) | Main Madule ik
+] | Main Foutine

1] Confurn StepDefa

4] Delete program
+] Edit-Confem step Open Subrouting : Delete progeam

Bl EdEmpbing  |5) add New Subroutine
{B net Height b
#h Find Subroutin ; Delete program
ﬂ Set as probected
b
Note o Protection is applied after VisiLogic (not just the project) is closed and reopened.

3. To remove protection from a subroutine, right-click the protected subroutine's name, then select Set AS

Unprotected; the padlock icon disappears.

= Ef Ladder ~

= (&) ! Main Module ik
1] | Main Routine vt
4] Confirmn Step-Defa

% Delete progra :
4] Edt-Corifirm step Open Subroutine ; Delete program

] Add New Subroutine

{b Nt Height ’
g Find Subroutine : Delete prograns
ES@tﬁWﬂtﬁﬁﬂd .

You can remove protection from a module in the same way.

= Ef Ladder A
BRES] Main Module L
) | Main Routin 2] Add New Module
Corlfitm Step{#] Add New Subroutine
Delete progrs =
E dit-Caordinn 3
1 E dit-E miptyirig Rename i
EditHealing | B Export All Subroutines Tn Module

Edit-Select Py .
£ dit Select st ﬁ Import Subroutines To Module

Edit-Select s, B Protect Al Subroutines In Module

EdtSosp |  Unprotect Al Subroutines In Moule |
Progeam edit bl | W,

Note o ‘ The same password may be used for different projects.

Deleting a Ladder Password
1. To delete a Ladder password from a project, select File>Unset Ladder Password.
Memory Tab

Memory enables you to view a vector according to the length you set and in the format you desire. When ASCII
is the selected format, you can click a line and force a string to the vector.
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‘Wactor Propenties

Length | See |
MID - lrput wahes < 12 BEIT ASCI

HI O = Input walue X 12 & BIT

HI 1 = Oucpurc walus T 4 B BIT

MI = - Pointer H1,TL 2 BIT % DekteRow

o | Son oot - T & clear Row

i«l Operandz |E “Watchas Im Wsimory J § Evenilog I
B pelete a1
= pdd Rew

Find (& Replace)

Highlight an operand or Ladder Element and press <Ctrl> + <F>; the results will be displayed in the Output
window at the bottom of the screen. Highlighting a function and pressing <Ctrl> + <F> will open a dialog box,
enabling you to select the desired operand.

In addition, right-clicking most program elements will display the Find button.
In addition, VisiLogic offers the following Find functions:

= Find

Use Find to locate operands, labels, subroutines and Displays.

1. Click the Find icon; the

Select Operand o @ ‘ lﬂ | &’ | |__59‘ﬁ]| ;

OpEns .

B Select Operand and Address x|
2. Select the takb ‘ G Diect # Met Jmp Sub Disp
containing the element _.h H. Iﬂ— IE IE llE I
Edit-Empting | |

yau weant ta find, that Ok
_Concel |
&1 Fragiam un

type is displayved.
=
—&] Step data proceed

] Aead DT to edi j

A& Confim Step-Detaut

3. Click the element you
want to find, then click
DK the YWiewy wincdown:
dizplays the results .

4. Double click & result;
YiziLogic opens the
project &t that location.

A Search Results.  Edit-Conbrm step

Main Module Main Routine | Net 3 | Element: CALL Subroutine

Priogramedit  Net 3 Element: CALL Subroutine
Used in call SubRoutine. |

You can also right-click an element or subroutine to display the Find icon on the right-click menu.
Note o Labels: Clicking on a found 'Label' will list the Jump to Label linked to that label in the Output
Window.
=  Find Element

The Find Element utility enables you quickly locate any element that is used in a project.

1. Select Find Element from the Edit menu; the utility opens.

2. Click the desired element type in the left pane, then select the element from the right and click
OK.
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' Find Element

ki ath ETHIMIT

Floak ETH SOCKET IMIT
Liogec ETH TCF CONMECT
Clock ETH TCF CLOSE
Shore ETH GET LEDS
Wechor ETHINIT UDP
Skings

Call

H

Data Tables

To find Function Block elemeants go to
View=FB Information memu.

| Ok | Cancel

= Find & Replace Operand

The Find & Replace Operand utility enables you quickly replace any operand or vector of operands that
is used in a project.

1. Select Replace Operand from the Edit menu; the Replace utility opens.

2. The Select Operand box opens; select the Source and Target operands.

To restrict the Replace operation to a specific subroutine, click the Subroutine field to open the
selection box, then click the desired subroutine.

4. Toreplace a vector, enter its length..

To copy the operand descriptions, power-up values, and formats, select Copy Properties; select
Clear Source to remove these from the source operands.

6. Click OK; the operands are replaced.

&P Replace

Souwce || 10

Taget  |ME 100

Subsouting: | Fault meszage

T

a|

¥ Copy propeties
[v Clear source operand(s)

0K | Cancel |  Help

= Find FB
Find FB enables you to locate the FBs in your project.
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1. Select FB | B adder
Information from the E
HMI
Wiewy menu; E =

Function Block=s
Infarmation opens.

& = :
(B2 output window  Crlew

! Toolbars ¥

6 Function Blocks Information | x|

2. Selectthe FB and
P2 Fers Ly |85 versions Used | @ Flsch Alocaiion | @8 RaM Alkcstion

opetation you swant

o find .
\\[-'B Types: Dperstions:
ks i
Check Signal Qualky
3. Click the Find icomn;
the Output svindowy Sran
dizplays the results. Toenabls the FLC o check &
speciiic 5SS Configuration for
recenvad maszages, place an SMS
Scan FE in pour Ladder application

4. Clo=e the Function
Blocks Information Help Exit |
b, then double-
click onaline in the
Output seindovy; the
project opens at the
found location .

| Bain Maoduls

=  Find Font
This enables you to find fonts used in HMI Displays.
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=Ry A Froperice..

1. Click to
openthe
Fort Handler

Start-Up Display

=3 rong f andler

~Table of avalable chars

2. Select the desired font, then click
Fimd; the results are dizplayed in
the Cutput swindow.

{ ]
| Add New Font |
Nurnesic Change Atbributes I
3. Cloze Font Handler, then ——
10 clouble-click on & line in Disleis enit I
q g the Output WiI'IdDW; the Delete All Unuzed I
i project opens st the o
found location .
2] ! | Cancel |

= Finding a Load Display Target

Program select

Right-click the
element to
open the menu.

Open: Program 'S*I;L:T::__h

Thiz cauzes the Find Thiz opens the
utility ta zearch far the Call function's

Call function's target. target.
B PRG MNo:9 Custom 4

\_J
-rslu-.!::rl:ﬁrsl!..ls: Program select - T 1 gg gg
4 ain M odule e t = c
EP1=99494C
Start-Up D 3
S:a:{UJE Dm “J t2= 99 :99

Prg erter Felp T t3= gg C gg
Prg edit Pasevacrd 1 .
@-Edit Execute

=

Ip

spa-9999C

& | Program nedect
Coni T —

il 56 62. F5 Prig enlei Help
SBE1F4 Skt Display
ElsE60F3 Prg et Password
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Finding a Call Subroutine Target

- Lnesrizabion, - -

Right-click the
element to
open the menu.

Replace Ladder Element:

fidd Element Tio Watch =
Fird: Linearization. -

Open: Linearizationze__

This opens the
Call function's
target.

Thizg causes the Find
utility to search for the
Call function's target.

Seach Resuks  Lineanzabon, -
Main Module

Main W oduke
Main Module

Go To Label

IUMEARIZATION SubR outine

Main Routine
-1 Prior_display
&1 Paam_enkiy_Suk
“el Linsaization
Accelesation

B M EN
LINEAR

MIS[] | |
%

25
— @ oW

Ml 15 [0]
Y [ output |

{}9

At

To find Labels, use Go To Label<Alt> + <Right/Left arrow> and List of Labels <Ctrl> + <L> utility.

Ladder HUD  Help

T Connect Elements
|
sl Coptacks

1

@Cgls »
22 Compare v
8 math 1
N

,

13

| b |

k.~ Store v Veclor -

3= Loge
1.;': GUE‘E
=0 Store

Openthe List of
Lables, then click

alabel name to
open the program

Bl
C'E Use the function

== Apg KEYStOjUmp from
label to label.

= s at the label's
4T ne location.
15 Insert Comment

¥ Insark New L abel
(| 5o to Lable

Find Constant Value

To find Constant values, either:

i select Operand And Address - x|
Label | SubFloutine | i
FID: Heating Execule
Setpont Heating Heafting step Cencel
| Setpoirt Cooling Cooling step Help
FID FB: coclng Cooling step

Click on the Constant, then press <Ctrl> + <F>; the results appear in the Output window.

I ain FModuks
I ain Module
I &ir Module

M ain Module
[E Y TEE TIEY

IEI LT
SB 41 N ___ENC
= & Key 81 INC
Ml 14 | M3
s "water fype edi ) P o "water type - List
e L
3

—_ -

E —

T sealch Hesunz DHO R
Edit-Select step Met: 16 Element STORE
Edit-Select slap Element STORE

24
Edit-Select step Mef: 5 Elrment Lezz Than

Ecil-Select stap Met2  Element STORE

EditSelect Water ype Net: 2 Element STORE

Edit-Select Wates type Net: 3 Element Equal
A

Fdi.Calort il zboa bura Mak Flarrant Frual
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= Start Find, select the Constant tab and enter the value, then press OK ; the results appear in the
Output window.

i Select Operand and Address

.
% Orect [%a ¥ Je3 e [im o | S | O | —

g -4 =] B ||
Earu::all type -
DEC = weo (||
)

Search Resuts DH 4

Main Modde Edit-Select \Water ppe |Nat 4 |Element: STORE
M aim Module Ecit-Select Water type- Net 3 E lement: Greater Than
b ain Bodule: Edit-Confirm step Met 14 Element: VEC FILL
Main Modue Read DT 1o edin Mel &  Elemert: Egual

I air Module wiliile step lo DT Melt 4 E lemneri: Equal

I ain Module Fead OT to execute Metb & E lemeri: Equal

Interrupt Routines

Interrupt routines cause:

= A program to stop immediately, whenever the interrupt is activated, even if the program is in the
middle of scanning a net in another subroutine.

= A jump to the Interrupt subroutine. An Interrupt subroutine must have the exact name shown in
the examples below.

=  When the interrupt routine is finished, the program returns to where it was interrupted, and
continues from that point until the next Interrupt arrives.

Interrupt routines are generally used with Immediate elements, for example to turn an output ON in case of an
alarm or emergency. To call an interrupt routine:

1. Include an Interrupt Thiz Interrupt This Interrupt subroutine

subr01.1t1ne of the correct subrouting will Fun will run when the HSC

name in your program; the every 2.59 seconds. reaches its preset walue.

subroutine is executed —E

. = L

automatically when the =N -1 iy

condition for calling it is Main Rouline

filled. ) Yintemupt 25 mS 4] _Interupt HSC 0.1

Note o | If the name of the subroutine is incorrect, the subroutine will not function as an Interrupt routine.

L | Interrupt features are not supported by the V120-12 series.

Sample applications showing how to use Interrupt routines in conjunction with Immediate elements may be
located in :::\ProgramFiles\Unitronics\VisiLogic\Examples.

2.5 mS Interrupt Routine

This function is timed-based. The interrupt function is called by naming a subroutine _Interrupt 2.5 mS.
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B Interrupt Unitronics Visilogic OPLC IDE - [Ladder Application {! Main Module._lnterrupt 2.5 mS)]|

e R 110 ! o1 !
& Ladder L .. Read if machine. Operate dil -

=& | Main Modus o down . .

2] | Main Routine 1 M RHO— | {R} "M RMO)

£ _Inteiupt 25 mS - -+« - - - |Readinpm }- - - - - - .- - -0 |\White Ouiput

110 o B
Every 2.59m3, the o] [Readifmactine -ﬁ' P I .Lﬁ.
Interrupt routine is I caa =
executed without

regard tothe
RrOQram scan .

Including a Interrupt 2.5 mS subroutine in the Ladder application causes:

=  The program scan to pause every 2.509 mSec.

= A jump to the subroutine named Interrupt 2.5 mS. Note that the interrupt routine should be as
short as possible, and must not exceed approximately 0.5 mSec.

When the interrupt routine is finished, the program returns to where it was interrupted, and continues from that
point until the next Interrupt arrives.

Note o The Subroutine Interrupt 2.5 mS will run for the first time after the first Ladder scan is run.

Interrupt HSC

This function is called according to the current value of a high-speed counter. The program stops immediately
and executes the subroutine when the Counter Value reaches the Counter Target Value.

This is the FZ-'EJ-E?-UAZ x|

current |
1, Andog ugml I Hich Spoed Inputs | B High Speed Inputs (Reload) | M High Spee
1

cournter
valle .

<)

Thiz iz the High Speed Counter Ml 0 0 Counter Walee
target T M1 1000 Counter Target Value
walle . ]/ k! ME 0 0 Reload Event
ME 1 1 Enable Reload
Horne
= Ef Ladder
WWhen the counter - BB | Main Module & 01 EN  ENCH
value equals the ] | Main Roulire Operate dal <o == | Wribes Dubput
?radrgEt ';talua_the :::_E-'E _Intetrupt HSC 0,1 1 01 %
irterrupt routine g y— -
s @ 20 Dperate drl

The interrupt function is included in the program by naming a subroutine Interrupt x,x where the first x is the
high-speed counter, and the second x is the reload. These subroutines must be named in accordance with your
Hardware Configuration as:

= Interrupt HSC 0,1
=  Interrupt HSC 2,3
= Interrupt HSC 4,5

When the interrupt routine is finished, the program returns to where it was interrupted, and continues from that
point until the next Interrupt arrives.

157



Getting Started

Search: Symbolic Name

Use Search: Symbolic Name to find operands by description. Within the Select Operand box, this is activated
via <Ctrl> + <L> .

Select Operand And Address | _ _ﬁl

T4 Diect |22 Network |
e = | .

and enter characters. | B¢ | et ‘ juone 7]

4

Divide by zero
Refresh current LCD screen dis

Deleted Unreferenced Operands

To help manage your project, you can delete unreferenced operands.

Wiew | Insert Buld Connection Ladder |

El:ad:hr
EY v

' Hi Configuration
ﬁ Crata Tables

P Fe irformation
HMI Informaticn

|§ Oparands Nok Referenced in Proisct |
A PLC - Sz o W

Wwiitefread leach offset »
touch - confirm y offzet column
Merncay Bits 43 E v G et

Memcay Integer
ML  Memaomy Long
D Double Weard
MF  Memomy Float
SB  Syztem Bits

Sl System Integer

5L Swstem Long 261 change was made ¥
SOM%' Swztem Double YW ord - o T
C Counbers <

| [Clear Operands| | ok |

Print Project

Print Project is located on the Project menu.

Via the Print dialog box, you can print various aspects of your project. Print Preview is also offered.
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B VisiLogic - Print

~Prinkes

x|

- Zelecting Ladder enables you to
print out the entire Ladder
dizgram or selected components.

- Select Ladder reports to print a
table of FB= and inked operands.

- Zelect nets in your Ladder praject
then print them out by checking
this option .

Type:

Whese: LPT1:

Dacument:  VisiLogic Project

Genwenc PostScript Printer

Comment:  Driver. PSCRIPTS.0LL

Gemeric PostS cript Prirtes

=l

Properies | ‘

- Zelect to print specific HMI
Dizplays, together with Yartiable
data .

- Select to print & takle of defined
farts.

- Select to print data regarding
Yigion maodel and 15O
configuration.

]
[k
7% Ladder I
Modules Subroutines Dizpilays
| Man Routing I Start-Up Display -
ol 1 Program select Program zalect
Module 2 Program edit Prg enter Help
Execute Fig edit Passwod
Heating step Program edit
Holding step Pig enecute
Coaling step Display & hd
[+ Ladder reports [¥ Print Farts
[~ Selected nets ory I {Print fouch screen renoed

[¥ Hadware Comfiguration report

- Select to print out data types L% Data Types

used in your project.

Project Properties

Located on the Project menu, Project Properties enables you to :

I~ Inputs I Systern Integers I Counters
[ Dutputs I~ Memory Langs I Mebwork System Bits
[~ Timers [ Systern Longs I Mebwork System Integers
™ Merncry Bits ™ Memory Double Words I Metwork Inputs
™ System Bits [ System Double Wonds I Constants
[ Memary Integers [¥ Memory Floats
Print || Fressiew I Cloze Help

Apply a password to your project.

Select download options.

Determine Live Update settings.

Set net height throughout a project.

1.
2.

Select Properties from the Project menu.

Click on the tabs to view and edit the various properties.
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General

Az=ign a Project
Mame .

o Properties

General | Downdoad | Ladder | Colors |

U=ze passwand
protection to reguire
a password befoe
project upload.
Select the option to
access the password
field, then type the
passyward you wish
to apply

Automatically saort
Find results .

Download

[~ Dizable piogect upload.

Connechion

A

N Project Descripion

|He1:|WuI:!

¥ Password protected [Upload)

Pazzwand: |.......

"Werify:

EREERE

Find Setings
¥ Sort Find results by Element type

Recent Filez

Amourt: TR~

| Ok I Caicel

Help

[~ Rebuid, then download
v wam about Vision 120 Snapdn |70 conflicts
[~ Backup and Festore PLC Ram Data

Compiled Ladder Allocation: IEAI.k -I

[~ Save Unit ID in propsct
v Display Orline lools
[~ Check Digital Signature

o]

Cancel Help

Parameters Function

Disable Project
upload

If you select this, no user will be able to upload the project from the PLC.

Rebuild, then
Download

Select this if the project was originally created in another VisiLogic version.

Warn about Vision
120 Snap-in
conflicts

If the Vision120 selected in Hardware Configuration is different from the one to which you are
downloading, by default VisiLogic issues a warning. Select this option to disable such warnings.

Compiled Ladder

By default, the amount of memory allocated for the Ladder application in the PLC is 64k. If the
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Allocation application requires, you can select this option and enter a different amount.

Back up and Restore | This enables you to backup a project together with all of the current values in Data Tables and all
PLC RAM Data memory operand values.

If this option is selected:
* At project upload, the PC will upload all of the current values in Data Tables and all

operands--except for system operands. To back up system operand values, store them to
memory operands.

* At project download, the PC will download the complete project, including all of the current
values in Data Tables and all memory operands.

Note that this option is not part of the project. Once selected, such files will be created for all of the
projects downloaded from the PC--until it is deselected.

Save Unit ID in When you select the Save Unit ID option, the ID number of the controller selected in
Project Connection>Communication & OS>Vision-PC Communication Settings is saved together with the
project.

You will not be able to download the project to another controller until the number is changed.

Display OnLine Keeps the Test Tool bar from being displayed during Test
Tools

Mode.
Check Digital Select this to check the digital signature of the project in a PLC every time PC-PLC connection is
Signature established.
Ladder
Auto-extend adds S grid points to X
each net, following the bottom edge Eanurall Dowrioad L_ad_l:b[;|

of the lowwest Ladder element. | Ladider

E Auto-extend nets I

Customise resolution of Page up ! L__ Mouze wheel Resolution

Page Down. ['/ Sciol Bar Resohdion  — f——

Defines the number of grid paints Auto Horizontal Placing |3 vI
that activate auto-znagp. 4 i )
Auto-snap causes an element that is AutoVestical Placing 3 -
placed in the Ladder to =nap to the Hot ceps
output of the previous element in the F3 | LoadHMI Page |
- ShiteF3 [Jurre To Label =]

F4 | Call Subwouine =
Hat kevs enable you to link |-
frequently uzed functions to short-cut Shit+F4 I["':'”EJ LI
keys.

ok | Cancel | Help |
Color

You can assign any color to show power flow during Test mode.
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Geneal| Dowrload | Laddes Colors |
Codois:

Powe: flow color (Onine test modsl [N . |

Help

Import/Export Subroutines

Base colars:

HITECENN
| Imliel Bl § 0§
ERNNEENEN
ENEEEEEN
EEEEEEER
EEEEETE

Custion coloes:

Frr'rcENE.
EEEEEEEN

ok | cancel |

Hu-:f_ Red [55

Satl_ Greenc [0

| CoodSold | [i20  Buef0
fudd b Cussdoen Ciodoes

You can export Subroutines and save them as .vIx files, then import them into other projects. You can
import/export single Subroutines, or all of the subroutines in a Module. Note that you cannot export Subroutines

from the Main Module.

Exporting a single Subroutine

1. Right-click the desired Subroutine and select Export Subroutine,

-0r-

select Export Subroutine from the Project menu; the Select Subroutine box opens.

2. Select the desired subroutine, then save it to the desired folder.

i Select Operand And Address

E Subroutine |

E|1;: h b ain b odule

------ 21 Program select
------ 2] Program edit

------ 2] Heating#ep
------ 2] Halding step

Exporting all of the Subroutines in a Module

1. Right-click the desired module and select Export All Subroutines.
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EIR e Export All Subroutines In Mu:u:lulﬁ
e Irnport Subroutines To Madule .
[+~ T = T T
2. Save the .vix file to the desired folder.
Note that when you import this .vix file, all of the Subroutines it contains will be imported.
Import
1. Right-click a module name and select Import Subroutine,
_Or_
Select Import Subroutine from the Project menu; the Open box appears.
2. Select the desired subroutine, then save it to the desired folder.

I I‘ LT T

Add Mew Module
=] add Mew Subroutine

7% Delete Module : Config Module

Renarmne

Loak in: I 5 Subroutine Library

x| = ® ek E-

2l x|

Zooling shep.wlx
Holding skep.wvlx

Higtary Heating step, vl
Type: VLY File
Sizes 176 KE
File name: IEHecute
Files of type: I“.vl:-c

Import/Export is subject to the limitations below.

Lef Lo

Open I
L I |
ance )
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= [fthe source project contains Call Subroutine or Load HMI operations, note that the referenced
elements will be marked as missing, even if the target project contains elements of the same
name. Note that you can reassign the references.

Thiz pasted Subroutine
iz marked mizzing;
hovvever you cean
double-click it to select a

MENY Sub.routine tslurgn.at. . aleck Subrnikine _ ﬂ

D a SubRoutine |

El---. M ain M adule - Ok |

=1\

€] Logo screen sub

2] Show time sub Help |

8]
-8 Hydraulic Pump
------ =] Weather sub ;I

Lancel

= [fthe selection contains an FB operation related to an FB Configuration, and is imported into an
application containing an FB Configuration of the same name, the links will be retained.
If, for example, you export a subroutine containing an SMS Send FB linked to SMS
Configuration 'Denmark’ and then import this subroutine into another application containing an
SMS Configuration 'Denmark’, the SMS Send FB will automatically link to 'Denmark'.

= Ifthe selection contains FBs, and no FBs of that type currently exist in the target project, the
pasted FBs will be the version currently in VisiLogic FB library--in other words, if the source
selection contains older FB versions, they are automatically updated during the Paste operation.

= Ifthe selection contains FBs, and FBs of that type currently exist in the target project in a
different version, Paste cannot be completed.

= If your selection contains only Jumps, without the attendant Labels, they will be marked as
missing, even if the target project contains Labels of the same name. Note that you can reassign
the references.

N it Select Label
:::::}EILal:uell

MISSING [Ib1] g

Inhialize
Skip initialization

Cancel

—

i,

Help

Skip initialization

CR2
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= Ifthe selection contains Jumps and Labels with the same name as those in the target project, the
Jump, Label and link between them will be automatically recreated by VisiLogic when they are

pasted.

In this way, VisiLogic maintains the integrity of the links between Jumps and their

corresponding Labels.

Since these 2 labels
have the same name,
the number 2 was
automaically added to
the pasted selection.

ﬁ'ﬁ kip initializ ation

FISSING [IBN] -

——

Ckip rihalz ahan(2)

= Note that the following symbols cannot be used in subroutine names:

SN EI <>,

When importing/exporting from older VisiLogic programs containing such symbols, they will be

automatically replaced by underscore characters.

Verify Project

The Verify utility shows the differences between the project open in your PC and the program currently installed

in the controller.

To use Verify:

1. Connect your PC it to the controller using a program download cable

2. Select Verify from the Connection menu.

Verify marks different sections with an X , as shown below.

||

~erify resulk

E Ladder

HRl

A HMI Fonts

Tirners

Hardware Configuration
PC PLC zettingz

IIpload data

Build Upload data
Build STL tokens
Build Funchion block
Build Static pages
Build Uzer fonts
Build W ariables:

X S 5 5 5 8 X

Build Page variablez
Buld D atabaze

Build PC.PLC zettings
Build Project Info
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When you compile your program, you can see any errors in the Output Window.

i Connection Ladder HMI
Build all

QB Projected Memory Allocation

B4 Datahase Defragmenter

il
I zir Module
te air Module
W Arhings

Subroutine
Show time sub
Show time zub
Information

Type/Mum

MHet

Description
Unconnected element
lllegal Met

=] LoRE

The program compiles;
wiewy errors by clicking
the Compile tab in the

Uil e, Operands |1 Wwatches Compile I # Eventlog
=

Clicking the Compile tab displays the last compiled results.

TOTAL

Log

To view a log of events, click the Log tab at the bottom of the Output Window.

Show STL

You can view STL code for a particular Subroutine, whether off-line or in Online Test mode.

To view STL online test values after downloading a project to a controller, open STL View, then press F9 to
enter online test mode.

Right-click a
SubRoutine, then
select Show STL ] o
I l SR 1
L= | l Always 1
wekem
&] Open SubRoutine : Start System e ME 1 :
Tt oo oo - System Alarm
‘“gtpifi &) Add New SubRoutine o
o] Systel I # Clear SubRoutine : Start System v oOF WEEENKD ST
G- Manual M SC Delate SitRuutine  Start Systerm =
+] g Temperaly !
Rename
Saturday
] [ [ Sunday
- x|
Net 1 . SJB 2 Power-up bit
I SB 1 Always 1
Met 2 = cs
= RET
Net 3 ! SJB 2 Pawer-up bit
I cw 12345
Net 1 =
e = MB 1 System Alarm
! Cw I - ¥
L -R ME 1 System Alam
I SB 1 Always 1
MNet 17
€ - RET
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Power-up Modes: Trouble-shooting

You can force the controller to boot up into Bootstrap or Stop mode by turning on the power supply while
pressing specific keypad keys.

Mode Features Possible Actions V120 V230/260 V280
Bootstrap | e  The controller's LCD is Via Vision Communication PC | <[>+ <>+ <>+
on. Settings, you can: <ESC> | <Right <Right
e PC-PLC communications |®  Check which OS is Arrow> Arrow>
are enabled, but PC must currently installed in the
be connected to COM 1. controller.
*  Download a new OS.
Stop As in Bootstrap, but Info mode | As above, but all Info mode <I> <I> <[>
(O/S) can be entered. actions are supported.
Exit Stop Mode by entering
Information Mode, and then
selecting System>Working
Mode> Reset.
Bootstrap, Contrast range is 0-100, this <>+ <>+
default option automatically sets <ESC> <Right
LCD Contrast to 50. + Arrow> +
contrast <H-> <t/->
Stop (O/S, Contrast range is 0-100, this <>+ <>+
default option sets Contrast to 50. <t+/-> <t+/->
LCD
contrast
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Memory Allocation

You can check the flash memory requirements of a project via Projected Memory Allocation, which is located
on the Build menu.

You can also view the current allocated flash memory of a controller via PLC Flash Memory Allocation, which
is located on the Connection menu.

Note o Each topic may not exceed 64K.

rojected Memory Allocation x|

Click & Topic
Mame to display ; FR—
its current memary anmfN:tme |Tnp|303§:e Sz 3 - [32764)
recuirements SEr TOnis 2 (30764
11008 ¢ )
Upload data 4314 4 - (B5532)
G602 5 - (B5532)

Static pages 276 B - (ES532)

Wariables 204 7 - (B5532)

Page variables 188 - [B2532)

Maote that in scddition to
the sectors shown, there
i= an addtional sector

provided for compiled
Ladder cade.

Ladder Code Capacity

The table below shows how much memory is allocated for the Ladder code; note that an additional sector
comprising double that amount is allocated for compiled Ladder code.

Controller Model Ladder Code Compiled Ladder Code Total
V230, V260, V280 64K 128K 320K
V120 32K 64K 192K

During download, Ladder code is compiled into machine code. The compiled code may exceed the memory that
is allocated for compiled Ladder code. If the allocated memory is exceeded, the message below will appear at
download.

Memory Allocation x|

Ladder code,

& Daownload cannok be completed because the compiled Ladder code size exceeds the allocated memory capacity for
Click 2K, and then redownload the project,

Help |

Note o If the second download attempt is not successful, the message will be displayed again. If this
occurs, contact technical support.
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Hotkeys: Quick Editing

VisiLogic offers keyboard shortcuts for a number of tasks, including Ladder editing. You can also assign certain
tasks to keys F3 and F4 via Program Properties.

Note o ‘ Selected Ladder elements can be moved within a net via the keyboard arrows.
Task Hotkeys
Ladder Insert Direct (N.O.) Contact <F5>
Pressing the
appropriate key Insert Indirect N.C.) Contact <F6>
attaches the element to
the cursor; click to drop
it into the net. Insert Positive Transition Contact <F7>
Once a Ladder element
is placed in the net, the ] o
user can typed the Insert Negative Transition Contact <F8>
operand name and
number, for example . . .

SB41, and then press Insert Direct Coil <Shift> + <F5>
Enter.
Notee Selecting an Insert Indirect Coil <Shift> + <F6>
element and pressing
<Fn> attaches the new
element to the one Insert Set Coil <Shift> + <F7>
selected.
Insert Reset Coil <Shift> + <F8>
Within Operand Get Next Address <Ctrl> + <N>
Address Box
Symbolic Search <Ctrl>+<L>
Toggle to Hex (when entering Constant value) <Ctrl> + <H>
Go to Label Next Label <Alt> + <Right Arrow>
This enables to you
skip from label to label.
Note that labels can be
used both as
bookmarks as well as
to cause program
jumps.
Previous Label <Alt> + <Left Arrow>
Open Label Navigation <Alt> + <L>
Help Open Help <F1>
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Project New Project <Ctrl>+ <N>
Open Project <Ctrl> + <O>
Print Project <Ctrl> + <P>
Exit Project <Alt> + <Q>
Edit Select All <Ctrl>+ <A>
Find <Ctrl> + <F>
View Toggles Show/Hide Project Explorer <Ctrl> + <R>
Show/Hide Ladder <Ctrl> + <Alt> + <L>
Show/Hide HMI Display Editor <Ctrl> + <Alt> + <H>
Show/Hide Output Window <Ctrl> + <W>
Show/Hide Comments <Alt>+ <C>
Connection Online Test <F9>
Download <Ctrl> + <D>
Upload <Ctrl> + <U>
Verity <Ctrl> + <Y>
Remote Access (During Online Test) <Shift> + <F9>
HMI Show Grid <Ctrl> + <G>
Zoom <Ctrl> + <I>
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About Data Tables

You can store data into the Data Table memory section of your controller, then access the data in accordance
with program requirements. Vision controllers can contain up to 120K of Data Tables (RAM); Data Tables (that

are marked Part of Project) can take up to 250K (Flash).

You create tables in VisiLogic, define their structure, then download them to the controller. Data within the
tables can be copied and pasted to and from third-party tools such as Excel.

Note o Data Tables are based on bytes, not on registers.

Data tables consist of columns and rows.

i# Data Tables

Fie Edit Connection Column

Step mame | Water Type & Water kevel Tem.
(Integer) ener) A (Irtemer) (integer)

13 Calurme ¢ 20 Hows

Creating a Data Table
1. Open the Data Tables editor by clicking the PLC Data Tables @ on the toolbar, or by selecting it from

the Data Tables menu.

DataTables |+ FB's -

. ﬁ Dats Tables

’ ﬂ Data Tables Read
) ﬁ Ciata Tables Write

| Direck o 3 Read
] ke

2. Create a table by clicking the Add Table icon, then name the table and define the number of columns and
TOWS.
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& Data Tables x|

Fie Connection Table Rew Column |

20 3 2 | d% @ |

[ &bl

L olumms

x|

Table Size

Nurbetdcnilrrs:l? j
_ Humber of rows: : IB j
1 Columns X 1 Rows _ Ok | _Corcdl || ok | Cawel | Help |,

Note o The grid that appears represents only the table's column and row structure. Each column in the table
can contain up to 100 elements, such as Mls.

3. Define a table's columns by selecting the column, then clicking the Edit button , or by right-clicking
and selecting Edit from the Column menu.

| Colurnn
=

I z2¢} Insert Calumn
'
¢ E5 Edit Column

! |5} Delete Column
Data Table Options
Menu Name Option
File Import/Export

Data Tables can be exported from an application as .upd files, then imported into any VisiLogic program.
When you import the file, you can select to:

¢ Add individual tables to the structure. If tables of the same name already exist, the tables are
automatically renamed.

¢  Delete existing tables and import the new structure.
Memory Requirements

Displays pie charts that show the amount of memory that will be required by the data tables when the
project is downloaded.

Connection All of the Connection commands require that the PLC be connected to the PC.
Read Structure from PLC

Imports the structure of the data tables within the PLC into the project.

Verify: Tables Structure

Compares the table structure in the project to the structure of tables within the PLC.

The commands below also require that the table structure in the PLC be identical with the table structure
in the current project.

Read Range

Reads the values of the selected cells from within the PLC data table into the project.
Write Range

Writes the values of the selected cells from the project data table into the PLC.
Verify Cell Value: by Range
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Compares the values of the cells in the project to the values within the PLC.

Table

Table options have short-cut buttons on the left side of the Tables pane. Right-clicking the pane also
opens the Table menu.

Add Table

Adds a new data table.

Edit Table

Enables you to change the name of the data table and the number of rows and columns.
Delete Table

Deletes the entire table, both values and structure.

Duplicate Table

Creates a new table, including both the values and the structure of the table being duplicated.
Select All

Selects the entire table.

Row

Edit Number of Rows

Enables you to change the name of the data table and the number of rows and columns.
Insert Row

Enables you to insert a row at any point in the table.

Delete Row

Enables you to delete a row from any point in the table.

Note ¢ Inserting or deleting a row changes the index number of all successive rows; impacting your data
operations.

Column

Set Cell Value

Enables you to enter values for a cell or range of cells within a column.
Insert Column

Inserts a column.

Edit Column

Enables you to name the column, set a data type for the entire column, define the number of elements held
by each cell in the column and make other selections based on the data type that has been assigned to the
column.

Delete Column

Deletes a column.

Column Parameters

The column structure options change according to the data type selected.
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x4
Desciplion : |Colume 2 =]
Tie: :

[# Pat of project

¥ Eesdonly
Min: [32762 —
Max: [12767 =]

Foamat view : | Decral

Mumber of elements : Il ﬁ

ok | Ccancel |
Parameter Function
Description Assign a unique name.
Type A column is assigned to the data type selected.

Data types may be directly assigned, or linked via address.

Part of Project, Protects the marked data from being modified by unauthorized third-party tools.
Read-only Recommended column order
Ibern Munibar Ausle FRow Compartment | Curmertly focessed
[String. P. &, 10) | Mrteger. P R) | (Integer, P.R] | Anteger. P.R) | [Boclear, P. R)
Jwi-451 01 18
JW—HE] @ 18 | | % 2
Min/Max Enables you to set limits for the value of an element in the column.
Format View Choose between decimal and hexadecimal.
Number of A column can contain a maximum of 100 elements.

elements

Database-Read/Write

Read/Write functions enable you to copy a row of values from and to Data Tables. They are located on the Data
Tables menu.
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| [Data Tables |+ FB's =

. ﬁ Data Tables

’ ﬂ Data Tables Read
| @ Data Tables write

| Direct . » Read
S Write

Notes e | Reading/Writing data from linked operands of different data types is not supported.

x|

Dot S}, [Step narne |
Type: ddiess of M1 F —— - _
——[Bue N = . e— .
% | artof | ineges = |p,ogm_1 M1 21 - Step Number-Exets
B Hew Urssgnad Inkeger Source [Cell [Tz Properties

Eo e E,iﬂu - Step name TM1)] Part of project, Read-only - |
Mumber of i Sting ‘Water Type Irteger M| 23 -"wiater type- Ex

Addiess of Woates fill Eoalean MEB 21 - W aber [l O=ardiran] =
| OK[Addess of ML h J

e | If the source operands are single registers, and the destination registers are double registers, the 2 LSBs
of the double registers will contain the value. For example, the values in 10 MIs will occupy the 2 lower
bytes of 20 MLs.

If the source registers are double registers and the destination operands are single registers, the values
will be truncated. The 2 MSBs will be discarded, and the 2 LSBs saved.

e | The maximum number of operands of any type for a Read/Write operation is 128.

Read Row

A row in a Data Table is the source for the Read function. Values are read from the Data Table into the operands
that are linked to it in the Read function.

rata Tables - Read Row from Data Tables EI

T abls - Flow rumbes :
sundry: Program 1 :I IMI 1 - Taszk number

| | Source [Cel) | Column Properties | Destination [Operand)

| |'wates Type Irteger kAl 3 - Waber type - List
- | water Al B oolean ME 1 - 'Water fill O=ordi

| 'wWater level Irteger MI 4 - ater Level
| Temp. Irteger MI 5 - Temperature
"|Heat Boclean MEB 2 - Heal: D=no; 1=
: Step time Diws D 0 - Step bima - froen Bimer
Soap tvpe Irteger, 4 Elements e
.| Soap fil way Boolean, 4 Elements
- | Soap fil tirne i Select Operand And Address
- | Empting -
| Middle spin time "5 Diect |
" | Firal S pin bire

Ml -
|| Clesr Lir-kl I JI |
2| = |
"ﬂmapt
Operarsd Type [ Addiess

il B
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Write Row

Operands within the PLC memory are the source for the Read function. Values are read from the PLC into the
Data Table cells that are linked to it in the Write function.

DIWRITE | - - - - -
:Progrark - -

Bk Data Tables - Write Row to Data Tables

aurdry: Program 1 ﬂ bl 1 - Task number

Source [0 perand] | Destination [Cel] | Column Properties
bl 2 - Task name - List Tazk Hame Integer
M1 2 - W ater bype - List i ater Tupe Integer
MEB 1 -'w ater fll D=ordinang: 1 sfrom b, water hll Boolear
Ml 4 - ater Lavel "l aler level Inkeger
kdl 5 - Temperature Temp. Inkeger
......... _,J Heat Boodaan
Steptime (0
Soap lype Integer, 4 Elemerits
Soap fill veay Dookzan, 4 Clements
Soap fil time D, 4 Elements
Emping Integer
Middle zpin bme (L
Final Spir tirne D

o LIEar Lirf-al 0K Cancel

Read Column
A column in a Data Table is the source for the Read function. Values are read from the Data Table into the
operands that are linked to it in the Read function.

S0 0 Data Tables - Read Column from Data Tables |)l(

DT R.CO
Program 2
|
Field Mame Fiebd Fiopethes ~
Step name Inbeger
Water Type

-Source-
||| [Program 2

[T —
Row Murnber: D 4

Number of Rows:  |D#10

Destinstion
Vector Start Adidress: [ML 20 ]

0K | Cancel | Hep |

Write Column

PLC operands are the source for the Write function. Values are read into the Data Table cells that are linked to it
in the Write function.
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Source
[Fecior Stan Addess. ML 10 .
el 1

Riow Number. Dm .
Number of Bows: OB 10 J(_

oK. Cancel Help

Read/Write Direct

These operations access the values in the database without reference to table structure

Database: Read Direct

The Read Direct operation copies data from the data tables into a vector of registers within the controller.

1. Select Direct: Read from the Data Tables menu.

2. Place the function in the desired net.

3. Link the desired Operands and Addresses.

=  Operands A & B determine the data's destination --to where the data from the data table will be
copied.
Operand A: sets the register type for the target vector and the start register.
Operand B: determines the offset, in registers, from the start register.

= Operands C, D, & E determine the data's source --from where in the data table the data will be
copied.
Operand C: contains the start byte of the source vector within the data table.
Operand D: determines the offset, in bytes, from the start register.
Operand E: determines the length of the source vector.
Note that the length is relative to the type of register linked to Operand A. For example, if
Operand A is linked to an MI and Operand E contains 5, 10 bytes of data will be copied from the
data table into 5 MIs, 2 bytes into each MI.
If Operand A is linked to a double register; ML or DW; and Operand E contains 2, 8 bytes of
data will be copied into 2 double register.

Read Example

Below, database bytes 28, 29, 30, 31, 32, and 33 are read and written into MIs 15, 16, and 17.
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Operand & iz the start register
of the target vector .

The data is written from the
database into the target vector.

BN ENG
DB READ

Ml 5 a
Operand B determine s the ﬁ DB READ: A 1

offzet, in registers, from the

start register. .
- D# 10 _B_I l

Operand C contains the value DB READ: B
of the start byte of the source oo
wectar within the databaze.

D#20 o I3
Operand D contains the offset # DB READ: C

= value, in bytes, from the start Lo
D# & o

¥ Y
Mz s« ]s .. [1a]1s]|s]a7]1s]

byte.

Operand E determines the _DE FFE'L\?D:_D -
length of the source wectar .
----- Thizs value iz the number of M| 20
. . —E ———
re bytes relative to the register DB READ: E
H type linked to Operand A,

BYTES [i7fisfis]zo] . Fer[eafeafen]atfez 2]

Ml 20 contains 3.
i | ; Since the target vector is Mls, and
: I L : the source vector length iz 3, the
\\\\\\ R function copies 6 database bytes
B database bytes are read : L
. L RITR to the M target vectar, 2 2 ytes to each register.

bytes into each MI.

Database: Write Direct

The Write operation copies data a vector of registers into the database.

Select Data Block Read from the Data Tables menu.
Place the function in the desired net.
Link the desired Operands and Addresses.

= Operands A & B determine the data's source --from which registers the data will be copied.
Operand A: sets the register type for the target vector and the start register.
Operand B: determines the offset, in registers, from the start register.

el S A

= Operands C, D, & E determine the data's destination--to where in the database the data will be
written.
Operand C: contains the start byte of the source vector within the database.
Operand D: determines the offset, in bytes, from the start register.
Operand E: determines the length of the source vector.

Note that the length is relative to the type of register linked to Operand A. For example, if
Operand A is linked to an MI and Operand E contains 5, the data from 5 registers will be copied
into 10 database bytes, 2 bytes per M1

If Operand A is linked to a double register; ML or DW; and Operand E contains 2, the data from
2 double registers will be copied into 8 database bytes, 4 bytes per ML or DW.

Write Example

Below, MIs 26, 27, 28, 29 are written into database bytes 28 through 33; each register is copied into 2 bytes
within the database.
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Operand & is the start
register of the =ource wvectar.
The data is written from the
source vectar into the
databaze.

— FN ENCO—
DB WRITE
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DBWRITE:A [ ]

Operand B determines the K T

start register .
DB WRITE: B

offset, in registers, from the .
Dtt 1 EI - B_I l

Operand C contains the value
of the start byte of the target

vectar within the databaze. D#12 | ——n

DBWRITE: C

h 4 h - I
Operand D contains the of fzet
Mi | 3 | 4 | 5 | & | | 25 | 26 | 2 |28 |29 | = walue, in bytes, from the start Dtt2l:|
hyte. -0
4 Wiz are read from DB WRITE: D
the source vector . Operand E determines the
The data is written length of the source vectar. D# 4 e

This walue iz the number of
bytes relative to the regizter
type linked to Operand A

into & databasze
bytes, 2 bytes per
register.

DB WRITE:E

:BYTES|17|18[1a|0 L. o7 |28 |29 |30 |31 |32 |35 32 | 35| Operand E cortains 4.
Since the source vectar iz Mls,
T and the source vector lendgth iz 4,
]\ the function copies 4 Mls into &
> database bytes, 2 bytes per
redister.

L

Data Tables: Clear Table

This function is located in the Data Tables menu.

Clear Table enables you to use a Ladder condition to delete values in a particular table.

B Data Tables

- Clear Tahle

1Y [ 1
DT CLEAR
ol messs...

Data Tables: Find Row, Find Row Extended

Find Row and Find Row Extended are located on the Data Tables menu. These functions search through a data
table, comparing the input value with the values in the data table.

=  Find Row:
If a matching value is found, the number of the row is stored in the output value.

=  Find Row Extended:
This function enables you to search for more than one value. The number of the row containing
all of the values is stored in the output value.
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'# Data Tables - Find Row

T able :

|Tauei1

Fiald Mame [ Fiald Proparies

Colurmin 0

w| ¥ Limit Rows

Bvte, 5

’: Dperand
1 Step name Integer Ml 32 |5] - Step name
Bl water Type Iriteges M1 33 0] - Water Type
’I Wate fill Boolean
[l Water leval Irtege:
Bl Temp Integer
’I Heat Boolean
7 Step time D
Bl Soapiype Inkeger, 4 |
9 Soap fll way Boolean, 4
[0 Soap fltime Cw. 4 w
~ [ Limit Rows & Clear Link
First Row: Found Row:
pr- = -
Last Row:
ps-10 L] 0 Cancel | Heb |

Parameter Name

Purpose

Table Click on the drop-down arrow to select a table from the project, then click the desired column.
The number of bytes in the column of the linked data table define the length of the input vector.
Limit Rows Check this option to limit the number of rows the function will search.
Start Address The length of the input vector is determined by the number of bytes in the selected data table column.
If, for example, the column contains 6 bytes, the vector will be 3 MIs long.
Note that a string must end with a null (0) character.
Found Row If a matching value is found, the number of the row is stored in the output value.
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Program Recipes

A recipe is a collection of ingredients or values that are used to prepare a batch of product or to perform a
specific task.

Data Tables can be used to contain parameters for pre-programmed recipes.

For example, assume that a laundry machine performs different tasks such as 'Fill', "'Wash' and 'Rinse'. A Data
Table is created that contains 1 row for each task. Each row contains cells; each cell holds a specific parameter
required for the task assigned to that row. The parameter values are transferred into the cells via a Write to Data
Tables function. Within the Write function, the operands containing the parameter values are linked directly to
the appropriate cells.

i& Daka Tables |

File Conmectiom Table Row  Cokemn

HEee > EE AIF @ &
|
Lz L

‘wiaber Fill e T Heal
|Boolean) [Eookaan)

Task Tme:
O]

0 i 0:0:0:0
i 0 n.o-o-nl
0 0 D:0:0:0
] i n-0:0:0
i] I 0.0;0:0
] i 0:0:0:0 o
3 & Shere

13 Cokmee: ¥ 21 Flowe 0% Cancel | Help |

i Data Tables - Write Row to Data Tables x|

T able : Row number :
Il.alumiy; Program 1 EI IMI 1 - Step number
Source [Operand) | D estination [Cell) Coburin Praperties -
Ml 2 - Task name - List T ask Name Inteqget
M1 3 -"Waler lype - List Water Type ‘Integer
ME 1 - Woates fill D=ordinany;1=from bottorn W aker Fill Method Boolean
bl 4 -fater Level Wi aher level Integer
bl 5 - Temperature Temp. Integes
ME 2 - Heal- O=no; 1=yes Heat Boolean
O 00 - Tagk time - from tmer T azk Time D'wf
MI 6 - Soap type-vect 144 Soap bpe Integer. 4 Elemznts ||
o TET

& Oear L|"-k'.| aK

Data Tables: Synchronizing Data

When you download Data Tables to a controller, VisiLogic checks to see if the controller already contains Data
Tables. If the structure of the tables is not identical, VisiLogic opens the Synchronize Data Tables box.

To synchronize data values, VisiLogic uploads the data from the PLC Data Tables into Data Tables within the
PC, and then downloads the tables and data values when download is completed. This enables you to preserve
values within the controller's Data Tables, even if the data type in that column has been changed. For example, if
a Data Table column in the PLC that contains an integer is transferred to a long integer, the two bytes of the

integer value will be placed in the 2 least significant bytes of the long integer.

Synchronize | VisiLogic automatically uploads all of the data values in the PLC Data Tables into the PC tables. Data is matched up

all columns | according to column name. When download is completed, the new Data Table is installed in the PLC with all of its
data values intact.

Synchronize | Selecting this option opens up a window that enables you to manually link the PC Data Table columns with those in

selected your PC. The data values within the columns are then transferred to the new defined location.

columns
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| 55| Program 45
- [TEE] Pre-aash
EE]w/ater Type
] wiater Al
EE]'wi st level

Colurmin

Progiam 46 ‘water Type Program 46 wiates Tupe
Program 45 \w/ates il Proqrar 45 \aater fil
Pragram 456 Te Program 46 Heat

Al Columnes: Synchronze Suhﬁed Columns |

Li
Corfinue Abort | Hekbs |
Do not Downloads the Data Tables as structured in your project, regardless of any PLC data.

synchronize

Data Tables and Excel

Data can be imported to and exported from Excel.

Export: When you click the Export to Excel icon, VisiLogic opens a Save As dialog box, enabling you to create
an Excel file to save your data. The data is copied as shown below.

* Data Tables .ulnlll

iﬁl?! ﬁﬁlﬁlﬂﬁldm‘

EExrEakn Evce 2 Hoat | © aap fype

[Brolesn)

=0ap Tl weny

feger, 4

IB599385 MIE7 -5 0,1,1,;1 35479874

0 452451200 4049 921 0111 40254857
1 B4433535 405 2320; . 0;0;0;0 1253508¢
1 13950505 7E38: 2412 0;1:0:0 TE?
] 45340736 42;11;0;7 0;0;1;0 262
i} 354 3305 EI:I"I'HSE: O:1:1:0 . ki

o DKICUMIH#IA
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Import: When you click the Import from Excel icon, VisiLogic opens an Open dialog box, enabling you to select
an Excel source file. The data is copied as shown below.

ata Tables ‘m_zl

el LN WL NI

Fragiam 1
Temp
(Ineges) | (Bookssan)

] i) 'H
0 0;0:0
a 0;0;0™
] 0.0.0
i 1;0;0;:
0 0;0;0
0 0.0.0
a 00,0
e
hep |
i* Data Tables =]
File Edit Conmection Table Column
oo axd & B eE W
T ahles Pragram
ﬁ Program 1 D E - =11 Temp - Sep ime S0 Nyl
== |Pragram 2 (Boolean; - | (nfeger) | (Boolsan] ! (teger
= Pragram 3 ] 0 o a a:0;0
B |programs 0 0 o 0 0;0;0
Pragram S o 0 0 0 0:0;0
Program & 1] ] 1] 1] 0;0;0
Program 7 1] ] o 0 1,0;0;:
Pragram & o o o a 0,00
Frogram 9 1] ] 1] 0 0;0;0
Pragram 10 o 0 0 0 D;Di.'ll;"
Pragram 11 _ﬂ | 3
§ cells selected 0 _ OK | Concel | Heb |
Copy & paste data

To copy/paste data to and from Data Tables and Excel.

1. Select data. You can select individual cells, rows, columns, or contiguous groups of cells.
2. Copy the values to the Clipboard either by pressing <Ctrl>+ <C> or by clicking the Copy button.
3. Click the cursor in the Paste location, then paste the either press <Ctrl> + <V> or click the Paste button.

Note o The selection is pasted towards the right and down. When you paste from Excel to Data Tables, the
Data Table must have enough rows and columns to contain the Paste selection.
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Detecting Short-circuited End Devices

The controller can detect short circuits in end devices (loads) that are connected to transistor outputs located on
snap-in or expansion I/0O modules. Short circuits can also be detected in end-devices connected to analog
outputs.

If a short circuit is detected on either an expansion or snap-in I/O module, SB 5 turns ON.
If the short circuit is located on an:

= /O expansion module, the location is indicated in SDW 5.
®=  Snap-in I/O module, the LSB in SDW 6 turns ON.

SDW 5 provides a bitmap. Each I/O expansion module included in your controller's hardware configuration is
assigned a number, 0-7, according to its place in that configuration. In the bitmap, bits 0-7 correspond to these
place numbers.

V120 only

Bit 8 within SDW 5 is reserved for the controller. A value of '1' indicates that the short-circuit has been detected
in an on-board V120 output.

In the bitmap below, short circuits have been detected in devices that are connected to expansion modules 1 and
3, and to the V120 itself.

SDW 5

(Please note that although an SDW is 32 bits long, only 16 bits are shown below.)

Bita 12 14 13 1211 109 8 ¥ 6 5 4 3 2 1 0
Cutput logation O 0 0 O o0 o o 1 0 0 o o0 1 0 1 0

On-Line Test Mode (Debug)

To test a project, first connect the controller to your PC using the program download cable provided with the
software package, then download the project and click the On-Line Test button. The Online Test toolbar opens,
enabling you to:

= Switch between Run and Stop modes.

=  Use Single Scan to run a single cycle of the ladder program for debugging purposes.
You can stop the scan cycle at any point by placing OnLine Test Points, located on the More
menu, in the Ladder.

= Shings | Cal = HMI = DataTab
Jump ToLabel I
ME 1012 ) ump To Labe
=3 Eifoi . @ Call Subroutine
Messages . i - @ Subroutine: Return
——( 8 )——FEN _ENO- |
- ' - - |OnLinePoint} 4" On Line Porst

When the scan reaches an OnLine test point that is active (receives RLO), Online Test freezes,
enabling you to check element status and values, including Timer values, at that point during
Ladder execution. Note that if more than one OnLine test point is activated, SB 35 turns ON.

= Measure the time interval between 2 points in the Ladder application, by placing Start and End
Interval elements, located on the More menu, anywhere in the application. The time interval, in
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micro-seconds, is stored in the DW linked to the End Interval element.

LB BHO— « -« = o s s e e e
S | R
SE 33 MB 28 | ReadDTto -
Erer display STORE | - - - - - Readyloread - execule
o7 . .
_y — D0 da BlL hg'ﬂ g c
MB 28 N__ENO| ME28 | Programend | - - - - - -
Floam[-jtrumd A=B _lngq%?w. g
L SE?MT-E: A {R) 5]
DUnS#O g o
MBEZR ———EN ENC ME28 - Slepdata
Feady to read coe e e A E —lFIeaq,-humad- procesd
DT DT .
Dw 20 ="
T steptine-ex . {EY &
buns#o  Jp |
End Intarval C e e e e e e e e e h e e
L Dw7 L

— MB 1005[F] N __EN ME #EIE,H]
& | p— o I T S T A+ B up
= @ Mantodde [ 4F| | smidske Wion w100 sl
4] | Main Routine. (3| 11 | 4 \ MHum ToASCI: A~ Num To ASCIE &% 8
] Flash I —
= m it IS
= B StatUpModule w1 ) i [ Q|E ) MEIOOS Rl- [
|4 8 . wpidown |||
{5} “;E i ool sirpu ilabie | SET
B Ladser |9 v vi20 | ngle Cycle —{ Sk L i
* [ . [Dssciption
~ Dutputs 0 T 1 003 10:00.00 | 00:00:00.83 | Tmerl
= Duanttes 0 0 wo0 L -25730 | Quaniiy
] oao -3218 Muam To ASCI: A Wakee o convet]
Note o ‘ The controller can send and receive SMS messages when the controller is in Test mode.

Power-up Modes: Trouble-shooting

You can force the controller to boot up into Bootstrap or Stop mode by turning on the power supply while

pressing specific keypad keys.
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Mode Features Possible Actions V120 V230/260 V280
Bootstrap | e  The controller's LCD is Via Vision Communication PC | <[>+ <>+ <>+
on. Settings, you can: <ESC> | <Right <Right
. . Arrow> Arrow>
e PC-PLC communications |®  Check which OS is oW oW
are enab]ed’ but PC must Currently installed in the
be connected to COM 1. controller.
*  Download a new OS.
Stop As in Bootstrap, but Info mode | As above, but all Info mode <I> <I> <[>
(0/S) can be entered. actions are supported.
Exit Stop Mode by entering
Information Mode, and then
selecting System>Working
Mode> Reset.
Bootstrap, Contrast range is 0-100, this <>+ <[>+
default option automatically sets <ESC> <Right
LCD Contrast to 50. + Arrow> +
contrast <H-> <t/->
Stop (O/S, Contrast range is 0-100, this <>+ <>+
default option sets Contrast to 50. <+/-> <t+/->
LCD
contrast

I/0 Expansion Module Errors

An interruption in communication between an 1/0 expansion module and controller can cause the controller to

enter Stop Mode, and an ‘Expansion Error’ message to be displayed on the controller’s LCD.

This error results when:

1. The module was connected at power-up.

2. The communication between module and controller was interrupted for more than 200 milliseconds.
Interruptions may occur if the connecting cables are disconnected, or may result from signal interference
(noise).

Note ¢

When a controller enters stop mode, the program stops running and all outputs within the system are
initialized. This includes on-board outputs, outputs located on Snap-in I/O modules, and outputs
located I/O expansion modules.

What to do

= Check that the cables are connected and in proper order.

= Remedy signal interference. Such an error may also result from a hardware malfunction.
= [fthe RUN LED on the expansion module blinks, check the documentation supplied with the

expansion module to see if a hardware error is indicated.

= To exit Stop Mode, reset the controller either by turning it off and on, or by entering Information
Mode, and then selecting System>Working Mode> Reset.

187



Getting Started

Compile

When you compile your program, you can see any errors in the Output Window.

i Connection Ladder HMI
Build all

%B Projected Memory Allocation

B‘: Database Defragmenter

Subroutine le
te ain Module Show time zub Unconnected element
Il ain b odule Show time sub llzgal Met
The program compiles; Infiormation
wiewy errors by clicking
the Compile tab in the

Output window. Operands |zl waltches 2 Compile Ig Ewent Log
T

Clicking the Compile tab displays the last compiled results.

Why does the Controller display the 'Restart’' message?

The most common reason for this event is a peak in electromagnetic (EMF) 'moise'. This may result from
contactors, power relays, solenoid valves, etc. switching on and off, as well as from power transformers and
motor speed drivers. Recommendations:

=  Use different power supplies - highly recommended - one for the controller (CPU and inputs),
and a different one for other electromagnetic devices;

= Use suppressors - reverse connected diodes for DC loads and RC filters for AC loads;

=  Where possible, place the signal cables, including the 24V power supply, far away from power
lines, especially from cables, coming in and out of motor drivers;

= Ifneeded, use shielded cables for signals, including for 24 VDC and for power cables between
the motor driver and the motor itself.

Taking these precautions should help prevent ' Controller Restart'. If the problem persists, contact
support@unitronics or your local Unitronics representative.

HMI Element Resizing/Rotating Limitations

Elements 'grow' down, and to the right. If resizing/rotating will cause Variable elements to collide, or any
element to extend beyond the boundaries of the Display, the element cannot be returned to its original size, or
resized to a larger size.

Fit To Original Size

Display 2

I Iy

Note o 'Original size' is the actual size of the element as it appears in the element's ToolTip.
4 Fit to Original Size does not affect geometric shapes that are drawn on the Display.
. 'Original size' cannot be used to resize Variable elements if the elements have different original
sizes.
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Pos: 35, 1; Size: 18 x 40}--= 62 x 40}

Note o Although an imported image can be resized, resizing may result in some degree of distortion. To
avoid this, use images that are created to match the required size.
. Resizing text elements changes the size of the text field, but does not affect font size.
L Shapes that are imported are resized in proportion to their original size.

Float Errors

When an Float function error occurs, SB 10 Float Error turns on. This SB is reset by the user.

The error code is stored in SI 500 General Error. The codes are shown below.

Value Message Result

3 Integer Overflow 7FFF or 8000 (integer result)FFFF or 0000(unsigned integer result)

4 Floating Overflow +INF or -INF (float result)

5 Floating Underflow 0.0 (float result)

7 Divide by Zero +INF or -INF or NaN (float result)

9 Undefined Float NAN (float result)

10 Conversion Error 0 (integer result)

11 Floating point Stack Floating point stack underflow
Overflow

12 Floating point Stack Floating point stack overflow
Underflow

INF Infinite which is the largest absolute floating point number.

NAN Not a Number, special notation for undefined floating point number.

Changing Panel Types: Conflicts

If a project contains Displays, selecting a different panel type in your project's Hardware Configuration may
cause you to lose some of your Display elements and their properties.
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If you select a smaller panel, some of the elements in your Displays may be too large. In this case, any variable,
graphic, or text elements that extend beyond the edge of the screen will be deleted from your project, and may
not be retrieved.

In addition, note that all calendar variables will be deleted.

Also, note that if you change from a touch panel to a non-touch panel, any 'touch' properties linked to on-screen
objects will be deleted.

Insufficient Flash Memory

This error message is displayed when the PLC does not have sufficient memory to handle the current project. To

see the memory requirements of the project, click the Events tab in the Output Window at the bottom of the

screen.

Source

Date and Time

Ewvent D ezcription

B b emomn Allocation
B b emon Allocation
B b emon Allocation
B b ermany Allocation

34542003 11:14:04 Ak
34542003 11:14:04 Ak
34542003 11:14:04 Ak
3/5/2003 11:14:04 A

108

Fage vanables
Ilpload data 32
Function block. 34
Ladder Tokets 94

B biemary Allocation  3/5/2003 11:14:04 Ak Static pages GG
B biemany Allocation  3/5/2003 11:14:04 40 User fonte 136266
AR biemony Allocation  3/5/2003 11:14:04 A6 Variables 32

f&] Operands |@ Wwatches |ﬁ Find I@ Compile |§ Evert Lag I

Communications
CANbus Network Problems

SB 236 indicates that there is an error in the CANbus network.

SI 236 CANbus Network: Failed Unit ID. Note that the first 3 bits turn ON only when the controller is unable to
broadcast via the CANbus port. The value of SI 236 indicates the following messages:

Value | Message May result from:

No Acknowledgement CANbus power failure, crossed wires, incorrectly set termination
points.

CANbus OFF

CANbus Warning error Poor transmission quality due to faulty wiring, or if the cable length
exceeds recommendations.

One or more networked units cannot be read.

If this bit is ON, check SI 238, SI 240-243.

SI 237 CANbus Network Communication Error Code is a bitmap that indicates the LAST unit that cannot be
read. Note that each controller can receive messages from up to 8 others. Example: Assume that there are 6
controllers in the network (3,6,8,13,17,34). Controller 3 is waiting for data from controllers 8 and 13 and 17. If
the controller does not receive data from controller 13 (assume a 1 second timeout) then SI 237 will contain a
value of 13. Bit 4 in SI 236 will also turn ON. Once controller 3 has received the data, Bit 4 turns OFF.

SIs 240, 241, 242, and 243 serve as a bitmap indicating which unit is in error. If, for example, the network
includes unit ID numbers 8, 9 and 13, and PLC #9 cannot be accessed, then the ninth bit in SI 240 will turn ON.
When the error is fixed, the bit falls to OFF.
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CANbus troubleshooting

Problem Possible cause Recommended Action
Failed Baud rate settings All controllers in the network must be set to the same CANbus baud rate.
communication Baud rate may be set:
* By initializing a port via the COM Init FB.
¢  Temporarily via Info mode;however, note that the baud rate will
be reset at the next power-up
Termination resistors Termination resistor settings are provided in the chapter Communications
in the controller's user guide.
CANbus power supply Check that the CANbus power supply is properly connected, and that the
voltage is in the permissible range as described in the chapter
Communications in the controller's user guide.
Incorrect ID number You may not have assigned the correct unit ID number in your operand
addresses (between 1-63). Check the OPLC settings tab Communicate with
OPLC.
PC cannot Incorrect setting When you communicate with the controller unit that you are using as a
communicate with bridge to the network, either enter the ID# of the bridge or select Direct
bridge Connection in the OPLC settings tab Communicate with OPLC.
PC cannot Communication Make sure the current RS232 parameters in your project are the same as
communicate with settings the parameters that are actually in the bridge. Check these topics:Check
network Network Status,Vision Communication PC Settings
Incorrect baud rate The bridge's RS232 port's baud rate cannot be set below 9600.

Modem Troubleshooting

General Information

Note ¢

The PC to modem cable is not the same type of cable that connects the controller to the modem. The
PC to modem cable must provide connection points for all of the modem's pins.

The initialization commands for PC modems, and those found in the COM Init FB used to initialize
the PLC's modem are different.

If calls are routed via a switchboard, note that the switchboard settings may interfere with
communications. Consult with your switchboard provider

If the modem initialization string parameter S7, TimeOut, is to short to permit the PLC's modem to
answer, an error will result.

For example, if this parameter is S7=30, the PC modem waits 3 seconds to receive an answer from
the PLC's modem. If, however, the PLC program's COM Init FB Answer Settings are set to 'Answer
after 6 rings,' the PLC modem will not be able to answer before the 3 seconds have elapsed. In this
case, the TimeOut parameter is exceeded, and the PC modem will return the No Carrier error.

PC/PLC modem communications: Both PC and PLC must use the same type of modem: landline or
GSM\CDMA. Internal PC modems must use the driver provided by the modem's manufacturer.

Modem Commands

Note ¢

The modem must reply with either OK or READY to each command entered. If the modem fails to
answer, the command has not been processed.
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+++ Escape Sequence. This causes the modem to close connections and go back to command mode

AT This command means Attention; and is used to begin a session

AT&F Restores factory default settings

ATZ Resets the modem. This command may take time to implement, so the response from the modem may be
delayed

ATEO No Echo

V1 Enable Verbose (long) response

Q0 Respond

X4 Detailed answers

&DO Ignore DTR

&S0 DSR always ON.
Since the DSR can be permanently set to ON, connecting it to the RTS causes the terminal always be ready to
transmit\receive data

&Sl DSR OFF in command and test modes

&C1 Give the user a signal for the DCD

ATS0=1 Auto-Answer after 1 ring

&W Burn the configuration into the modem’s non-volatile memory

PC-side modem, error messages

This deals with errors that may result from the PC's modem

Message Cause

COM Port not open, or The PC was unable to access the PC port.

modem does not exist The port may:
-Already be in use.
-Be damaged.

Modem not connected The PC receives no reply from the modem following the 'AT' command.
Check that:

-The modem is connected to the same PC port you have defined in PC-modem Configuration.

-The PC-modem cable is in proper order.

Modem not initialized The modem was not successfully initialized, or

The modem answered, but did not approve all strings.
Check the topic: Using Hyperterminal for Modem Troubleshooting

The messages below describe the modem 's status if the PC dial attempt (ATD+ number) fails. Any one of these errors aborts
the Dial process.

Modem Busy

Modem Error

No Dial Tone

No Carrier

Note * This can occur if, within the modem initialization strings, the parameter S7 TimeOut, is to
short to permit the PLC's modem to answer.

For example, if this parameter is set as S7=30, the PC modem will wait for 3 seconds to receive
an answer from the PLC's modem. If, however, the PLC program's COM Init FB Answer Settings
are set to 'Answer after 6 rings,' the PLC modem will not be able to answer before the 3 seconds
have elapsed. In this case, the TimeOut parameter is exceeded, and the PC modem will return the
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No Carrier error.

Dial time-out exceeded

No reply was received from the modem within the defined time.

The messages below only relate to unsuccessful GSM modem initialization.

GSM SIM card blocked

GSM SIM card does not
exist

Illegal GSM PIN code

GSM Network not
found

CDMA Network not
found

SMS message too long

A message containing only English characters may contain up to 160 characters.

A message containing non-English characters may contain up to 70 characters.

Time-out exceeded

PLC modems

These errors may result from problems in the PLC-side modem

Message Possible cause Recommended action
Modem Busy Modem is engaged, Check that the line is free.
or is being Use the SBs: Modem Initialization Status listed above to check the
initialized COM port status; communications cannot flow through the port
during initialization. For more information check the topic COM Port
Init.
Handshake between modems Modem adapter Check the PLC-to-modem connection and pin-out, particularly that
complete (CONNECT"), cable the DSR is connected to the RTS on the modem side.
PLC does not reply
Problem SI Value (80, 82, Possible Cause & Recommended Action
84)
Modem fails to initialize (SB 3 e PLC-to-modem cable:
81, 83, 85 ON) .
Make sure that the cable is securely connected. Check the modem
connection and pin-out of the PLC-to-modem adapter cables. Note
that if you use cables comprising this pin-out, you must set the
parameter Flow Control to N (none) in the COM Port Init FB.
*  Incompatible communication settings.
Most modems automatically match the parameters of incoming data:
baud rate, data bits, parity & stop bits. You may need to manually
change your modem's communication settings.
0 You may have selected the wrong type of modem in the COM Port
Init FB.
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Modem Connection

Cable Pin-out

The Unitronics’ cable provided with modem kits does not provide a standard connection. This connection is
adapted to support the fact that Unitronics controllers do not support the control lines. The cable shorts the DSR
and the DTR together, which ensures that the terminal is always ready to receive data.

For more information, refer to the topic Modem Connection and Pinouts.

Data Flow Direction

Generally, when you transmit data, you send it out. Note, however, that transmitted data (TXD) is input to the
DCE. A Receive Data signal (RXD) is input to the DTE, but output from the DCE.

Therefore, the RXD and TXD signals are crossed within the majority of modems. This means that a straight
through "one to one" cable is generally all that is necessary between a modem and a controller or PC serial port.

RS-232 signal information

RXD

Receive Data

Input for DTE devices (Receive), output for DCE devices. This is the data channel from the DCE
device to the DTE device.

TXD

Transmit Data

Output for DTE devices (Send), input for DCE devices. This is the data channel from the DTE
device to the DCE device.

GND
Signal Ground

Signal return for all signal lines.

RTS
Request To Send

Terminal is ready to receive data. When the DTE is ready to receive data, the DTE serial port RTS
signal is ON.

CTS
Clear To Send

Terminal is ready --not related to data transfer.

DTR
Data Terminal Read

It is an output for DTE devices and an input for DCE devices. This signal is typically used to
show that the port has been activated or "opened".

DSR Detects if the RS232 is actually connected.
Data Set Ready
DCD Turns ON when the modems connect.

Data Carrier Detect

RING Turns ON when someone is calling the DTE.
GSM modems

Problem SI Value (81, 83, 85) Possible Cause & Recommended Action

Wrong PIN number 3 Check the PIN number in the COM Port Init FB; leave it empty if
your SIM card has no PIN number.

Failed Registration 4 GSM modem did not register successfully, for example if no
network was found, or if the modem antenna is not functioning.

PUK number needed 5 The SIM card is locked due to too many attempts to enter an
incorrect PIN number.

194



Troubleshooting

Problem

Possible Cause & Recommended Action

Cell phone does not receive

message

Check the cell phone's SIM card; it may be full. You can clear the SIM card using the Clear
option in the COM Port Init FB.

PLC modem does not respond

to cell phone call

Note ¢

voice message.

The appropriate Modem: Initialized SBs
[80 (COM 1), SB 82 (COM 2), SB 84
(COM 3)] must turn ON before activating
an SMS Config FB using that COM port;
ideally the SBs should be used as an
activating condition.

Modem Troubleshooting Table

Problem

Possible cause

GSM modems generally recognize whether the incoming call is voice or data. If the modem
has been set to answer (via the ATS0=x command, where X is set to a value greater than 0),
the modem will not answer an incoming cell phone call, since it will be recognized as a

sB 8
Hodem
Irhigized: COM . . Lo
| P K BN
- SMS
CONFIG
- ME &
I SME_Z2) [T FE n Progress
MIS
Ence Status

Recommended Action

PLC stays connected
when modem
connection fails

A modem which is reset, or to
which the power supply is
interrupted, may lose the
connection and may not send a
'No Carrier string to the PLC.

In this case, the SB remains ON,

as though the data link still exists.

(Note that Modem Connected
SBs, 86-88, turn ON when the
relevant COM port receives the
'Connect' modem string.
Receiving a 'No Carrier' string
causes the SB to turn OFF.)

Modem Connection and COM Port Transmit/Receive SBs can
be used in conjunction with a timer to check if the line is
inactive; the timer state is used to trigger Hang-up as shown
below.

VisiLogic is not able
to communicate with
the PLC:

PLC has initialized a
modem. The modem
is disconnected, and
a PC is plugged into
the COM port.

Once the modem is connected to
the PLC, and the modem is
initialized, the Modem Initialized
SB turns ON.

As long as this SB is ON, the
COM port stays initialized to the
baud rate required in order to
work with the modem. If
VisiLogic attempts to access the
PLC via a different baud rate, the
attempt will fail.

The Synchronization process
(using break signals) is disabled
while the SB is ON.

SE 86 SB 132 SB 135 03
Modarm COM Peat 1 COM Pt 1 [0k D0 0100
Connected: . Transmit busy | Receive busy . Lime inactree
i Y 1l { )
TD'3 .
[D0:00:07.00] -
Lire inacte .
— | M ENC—
S HANG UP
COM 1
Either:

Reset the PLC, which will reset the Modem Initialized SB,
_Or_

Via Vision Communication PC Settings, set VisiLogic's baud
rate to match the baud rate to which the COM port was
initialized to communication with the modem.
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COM Port/Modem Status, System Operands, & Error Messages

You can check the status of the System Bits and Integers either via ON-line Test Mode or Information Mode.

COM Port/Modem initialization, SBs 80-85

Each port is linked to 2 SBs indicating COM Port/Modem initialization status following COM Init.

Both SBs are initialized to OFF by the OS, at Power-up and at the beginning of COM Init process. When COM Init is complete,
one is ON, the other OFF.

# Description

SB 80 [Modem Initialized: COM Port 1
Example: COM Port 1

SB 81 COM Port/Modem Initialization Failed: COM

Port 1 SB &80 | SB 81
SB 82 Modem Initialized: COM Port 2 0 0 After Power-up, before COM Init
SB 83 Ic’oorg Port/Modem Initialization Failed: COM 0 1 Modem Initialization attempt failed, Modem is

not initialized

SB 84 | Modem Initialized: COM Port 3 Modem Initialization attempt succeeded,

Modem is initialized.

SB 85 COM Port/Modem Initialization Failed: COM

Port 3 1 1 |Not possible

Each port is linked to 2 SBs indicating COM Port/Modem initialization status following COM Init.

Both SBs are initialized to OFF by the OS, at Power-up and at the beginning of COM Init process. When COM Init is complete,
one is ON, the other OFF.

# Description

SB 80 [Modem Initialized: COM Port 1
Example: COM Port 1

SB 81 COM Port/Modem Initialization Failed: COM

Port 1 SB 80 | SB 81

SB 82 Modem Initialized: COM Port 2 0 0 After Power-up, before COM Init

SB 83 COM Port/Modem Initialization Failed: COM

Port 2 0 1 Modem Initialization attempt failed, Modem is

not initialized

SB 84 |Modem Initialized: COM Port 3 Modem Initialization attempt succeeded,

Modem is initialized.

SB 85 COM Port/Modem Initialization Failed: COM

Port 3 1 1 |Not possible

Modem connection status, SB 86-88

Each port is linked to an SB indicating modem connection status. These can be used in conjunction with SBs 132-137, which
indicate indicating whether incoming or outgoing data is flowing through the port, to troubleshoot problems as shown in the
Help topic Modem Troubleshooting.

# Description Turns ON when: Turns OFF when: Reset by:
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SB 86 Modem Connection Status: COM Port 1
SB 87 |Modem Connection Status: COM Port 2
SB 88 Modem Connection Status: COM Port 3

COM Ports, SBs 132-137

PLC receives 'Connect'
string from modem

*  Hang-up

PLC receives string 'No
Carrier'

®*  PLC receives break signal

OS, at Power-

up

Each port is linked to 2 SBs indicating when incoming or outgoing data is flowing through the port. To troubleshoot problems,
use these in conjunction with the Modem Connection Status SBs 86-88, as shown in the topic Modem Troubleshooting.

# Description Turns ON when: Turns OFF when: Reset by:
SB 132 COM Port 1, Data Transmission During data send When data is not being sent (0N
SB 133 COM Port 2, Data Transmission
SB 134 COM Port 3, Data Transmission
SB 135 COM Port 1, Data Receive During data reception | When data is not being received | OS
SB 136 COM Port 2, Data Receive
SB 137 COM Port 3, Data Receive

SMS message transmission status, SBs 184-185
Operands that are linked by the user to SMS FBs may be found in the topic SMS Operands.
SB Description Turns ON when: Turns OFF when:
184 SMS: Transmission Succeeded Transmission succeeds Transmission begins
185 SMS: Transmission Failed Transmission fails Transmission begins

COM Port: Port/Modem Status, Error codes, SIs 80-85

Each COM Port is linked to 2 Sls; their values and messages are indicated below.

SI 80

Modem Status: COM

SI 81

Error Code: COM 1

Value

Error (SI 81,83,85,)

Message

Status ( SI 80, 82, 84)

Value  Message
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SI 82

Modem Status: COM
2

SI 83

Error Code: COM 2

SI 84

Modem Status: COM
3

SI 85

Error Code: COM 3

11

15

No error 0 Modem Idle

TimeOut exceeded: no reply 1 Initialization in Progress
Reply Error 2 Initialization OK
Wrong PIN number 3 Initialization Failed
Registration failed 4 Modem Connected
PUK number needed 5 Hang-up in progress
COM Busy 6 Dial in progress

Reply Busy

Reply No Dial

Attempted Initialization during active
break signal. Note that a port cannot be
initialized while the break signal is
active

GSM Cellular Modem, GSM Signal Quality, SI 185

SI

Description

Value

185

SDW: Last Received SMS

SDW

Description

GSM Signal Quality

*  The value is written during COM Init of the GSM modem. The value is
updated whenever the user uses the GSM Signal Quality FB.

* A value of -1(FFFF)signifies a modem error. This may be due to a weak
signal; try repositioning the antenna. If this has no effect, check the
modem.

13

Phone number of last received SMS (last 9 digits)

Information on SMS messaging status and messages may be found in the topic SMS Operands.
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Using Hyperterminal for COM Troubleshooting

You can use a standard Windows application called Hyperterminal to perform certain tasks, such as changing a
modem’s communication rate.

Note o The modem driver does not need to be installed in order to access the modem via Hyperterminal.
Modem Connections
Cable Pin-out

The Unitronics’ cable provided with modem kits does not provide a standard connection. This connection is
adapted to support the fact that Unitronics controllers do not support the control lines. The cable shorts the DSR
and the DTR together, which ensures that the terminal is always ready to receive data.

For more information, refer to the topic Modem Connection and Pinouts.

Data Flow Direction

Generally, when you transmit data, you send it out. Note, however, that transmitted data (TXD) is input to the
DCE. A Receive Data signal (RXD) is input to the DTE, but output from the DCE.

Therefore, the RXD and TXD signals are crossed within the majority of modems. This means that a straight
through "one to one" cable is generally all that is necessary between a modem and a controller or PC serial port.

RS-232 signal information

RXD Input for DTE devices (Receive), output for DCE devices. This is the data channel from the DCE

Receive Data device to the DTE device.

TXD Output for DTE devices (Send), input for DCE devices. This is the data channel from the DTE

Transmit Data device to the DCE device.

GND Signal return for all signal lines.
Signal Ground

RTS Terminal is ready to receive data. When the DTE is ready to receive data, the DTE serial port RTS

Request To Send signal is ON.

CTS Terminal is ready --not related to data transfer.
Clear To Send

DTR It is an output for DTE devices and an input for DCE devices. This signal is typically used in

Data Terminal Read UNIX to show that the port has been activated or "opened".

DSR Detects if the RS232 is actually connected.
Data Set Ready
DCD Turns ON when the modems connect.

Data Carrier Detect

RING Turns ON when someone is calling the DTE.

Using Hyperterminal

1. Open Hyperterminal. The program can generally be located by clicking the Start button in the lower left
corner of your screen, then selecting Programs>Accessories>Communications>Hyperterminal. The New
Connection window opens as shown below.

Note * Hyperterminal generally starts by pointing to the internal modem, if one is installed on the PC.
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Connection Description

-

2. Enter a name for the new connection and select an icon, and then click OK. The Connect To box opens .
3. Select a COM port for the modem, and then click OK.

Dl 513 os] =

Connect To

4. The Port Settings box opens as shown below. To enable your PC to communicate with the modem, set the
COM port parameters to a BPS of either 9600 or 19200, Data bits=8, Parity=N, Stop bits=1, Flow
control=None, and then click OK.
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5. Open the modem’s Properties box by clicking on the Properties button, then open ASCII Setup.

Hyperterminal is now connected to your PC via COM 1; the ASCII settings now enable you to enter commands
via the PC keyboard and see the replies from the modem within the Hyperterminal window.
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To test the connection, type AT; if the connection is valid the modem will respond 'OK’.

Typical initialization strings used with a Siemens M20-type modem are shown below.

e S 0 x|
B Bt e Call Tranler  Hep
NEEREEE
=l
at
0K
atz
0K
ateldv1g0x4&doss0fcl
0K
at&w
0K
Conmected 00:00:35 Aot detect 1900 B-M-1 K LI —

Modem Commands

Note ¢ The modem must reply with either OK or READY to each command entered. If the modem fails to
answer, the command has not been processed.

++ Escape Sequence. This causes the modem to close connections and go back to command mode

AT This command means Attention; and is used to begin a session

AT&F Restores factory default settings

ATZ Resets the modem. This command may take time to implement, so the response from the modem may be
delayed

ATEO No Echo

Vi Enable Verbose (long) response

Q0 Respond

X4 Detailed answers

&DO Ignore DTR

&S0 DSR always ON.
Since the DSR can be permanently set to ON, connecting it to the RTS causes the terminal always be ready to
transmit\receive data

&S1 DSR OFF in command and test modes

&C1 Give the user a signal for the DCD

ATS0=1 Auto-Answer after 1 ring

&W Burn the configuration into the modem’s non-volatile memory

Initializing the modem to SMS mode via Hyperterminal

Once the modem is successfully initialized, you can use Hyperterminal to initialize the modem to SMS mode.

Command Description Notes

at+cpin=? Is a pin number required?

at+pin="xxxx" Is the pin number set in the application?

XXXX

at+creg? Has the SIM card been registered with Should return one of two answers:
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the local cellular provider? e +CREG: 0,1
The SIM is registered with its local provider.
e +CREG: 0,5
The SIM is in roaming mode.
attcmgf=1 | Go to text mode
T S . |0 x|
B Bdt Wew Cal Trarsfer Help
SEEREEE
=
1] 4
at
0K
at+cpin?
+CPIN: SIM PIN
at+cpin="1111"
0K
at+creg?
+CREG: 0,1
1] 4
at+cmagf=1
(1] 4 Il
Cornected 00:00:35 Ao detect: 19200 B-Ri-1 F LI B
Note o Commands including question marks are run for verification twice. If the command is not verified

during the second attempt, the attempts stop.

. If the SIM requests the PUK number, the SIM must be taken out of the modem and installed into a
phone to enable the number to be entered.

L If the SIM is full, the SIM must be taken out of the modem and installed into a phone to enable the
SIM to be cleared.

. The modem must be able to support Text mode. P.D.U. mode is not supported.

When a controller sends an SMS text message

= [t uses the Send command, containing the number to be called: AT+CMGS= "phone number”.
= The controller then waits for the reply ™>'.
=  When the ™' is received, the controller sends the message, ending the line with CTRL Z

= Ifthe message is successfully sent, the controller will receive a message of
confirmation,+CMGS:xx. When this message is received by the controller, SB 184 turns ON.
The confirmation message is acknowledged by OK.

= If:
the message of confirmation is not received within 15 seconds, or
the ™' is not received within 3 seconds, SB 185 turns ON.

When the controller receives an SMS text message:

= [treceives the command: +CMTI: “SM” ;xx. Xx is a number in the controller's memory, 1 to 20.

=  When the message is received, the controller asks the modem for the text via the command
AT+CMGR=xx

=  The modem replies with +CMGR, including the phone number, status, text, and concluding with
OK.

Note o When a COM port has been successfully initialized, the relevant bit turns ON: SB 80, 82, 83 or 84.
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| If initialization fails, SB 81, 83, 85, or 87 will turn ON.

'The Sniffer’--Viewing communication strings

The instructions below show you how to construct a communications 'Sniffer'. This device enables you to use
Hyperterminal to view communication strings flowing between a PLC and an external, connected device such as
a bar code reader.

‘COM’ is connected to the
PLC.

‘Sniffer’ is connected to the external
device.

The completed
Sniffer is connected
toa PLC
communication port,
PC and external
device.

Note that
communication
cables are the
programming cable
provided by
Unitronics.

To make a Sniffer, you need:

= An adapter.
=  Two IN4148 or 1N914 diodes.

1. Open the adapter
carefully via the 4 snaps
in its sides.
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2. Cut the red and green
wires as shown below.

3. Solder one diode to the
red wire, and one diode
to the green wire.

The soldered point
provides the anode.

4. Putisolating material on
the soldered points.
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5. Solder both diodes’
cathodes to the red wire.

6. Put isolating material on
the solder.

7. Close the Sniffer.

Label the connectors as
shown.

Note o In order to run view the strings in Hyperterminal, you must set the program to display ASCII strings
as described above in Using Hyperterminal.

Using Hyperterminal to check PC-PLC direct communications

If the PC port is defective or in use by another application, you may be unable to access a directly connected
controller with your PC.

Via Hyperterminal, you can check the PLC-PC communication connection by sending a simple text command,
Get ID. If the connection is in order, the controller replies with its ID; if the connection is faulty, the controller
will not reply.

1. Open Hyperterminal.

*. Mew Comnechion Hp|.--_-|T-.-rrr|ir|.3I dmﬂ
File Edit View Cal Tramsfer Help
D=l 53] ©&| &
=l
Connection Description
% MNewi Cornecticn
Erter a name and choose an ican fos the connechon:
Hame:
| Test
I-|
Disconneciad [Atodetect  [Auodetect  [SCAOLL  [CAFS  [NUM  [Capiue  [Frickeche v
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2. Enter a name for the new connection and select an icon, and then click OK. The Connect To box opens.
3. Select the PC COM port that connects the PC to the controller, and then click OK.

Connect To

4. The Port Settings box opens as shown below. To enable your PC to communicate with the modem, set the
COM port parameters to a BPS of either 9600 or 19200, Data bits=8, Parity=N, Stop bits=1, Flow
control=None, and then click OK.

5. Open the Properties box by clicking on the Properties button, then open ASCII Setup.
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I & Test - HyperTerminal _ O] %]
Eile Edit Mew Cal Transdes Help -
3

DI#I ﬁ 5I -ﬁlal Il-lirl-'rnprrtir-c
%ﬁ ——— ComeiTa Settigs | ——1

- I Funchion, anow, and chl keyps act as
& [Teminalkeye 7 ‘windows keye

Backspace keyp sends
& D © Del T ChbH, Space, CilsH
Emuatior
Jduita cetect |
Telrst dmminal [Ansi
Eiackeciol buler lrez: | 500 =

™ B Whime times v correcting of disconrecting

ASC 5"'"""153 I

Disconnecied o detect Al o ]|_ o [T

w2

6. Select the options shown below, and then click OK.

ASCI Sending

¥ Send line ends with line feeds

¥ Echo typed charachess localy

Line delaye |0 miliseconds.
Character delay [0 milissconds.

— ASCI Recenving
I+ | fsppend line feads to incoming line ends
™ Eerce incoming data to 7-b ASCH

¥ tudiap limes that exceed berrinal width

ok | canen |

7. To synchronize the controller's communication settings, enter Info mode. Navigate to
System>RS232>Restore Defaults, and then press the Enter key.

8.  Open Notepad, enter the text /00IDED, press Enter, and save the file. This is the Get ID command, where
00 is the 'placeholder’ for the controller's Unit ID number. 00 enables any directly controller to answer, no
matter what it's actual ID number is. ED is the command's checksum.

Note o Pressing Enter places a Carriage Return command at the end of the text. Although the Carriage
Return is not visible, the command will not be processed without it.

RI=E

File Edit Format Help

ANIDED |
< l

9. Select Send Text file from the Transfer menu, and open the text file
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& Test - H'|'|.|erT|-.'r|||ir|:||
Eile Edit Wiew Call Teansfer Help
RETETT 21
e Lock in; | ] Deskiop x| e @EcyE-
Lirikronics
m Py Metwork Places
Hizhary My Computer
@ My Doouments
leskiop Eg
o
e
My Documents
My C ;:-rru.u ber
File riamme: furit 102 =l Open |
My Mebwotk P
Files: o type: | Tesa fiin [+ T6T) = Cancel |
[ ——— [t dn datart [rad = EZ

10. If you have configured everything according to the instructions above, and the port is functioning
properly, the controller with its ID number. If the port is out of order, the controller will not reply.

I & Test - H'|'|.|1=rT|-.'r||i||:||

File Edit Wiew Cal Transdler Help

Di=| 5(8| Dle| 5

I Fa= H'|'|.|trT|:r|||i||r:||

Eile Edit Miew Cal Transer Help

Dis| 518] Dl g

M0IDED
fANOIDRY BS0000ES

MOIDED

In the figure above, the characters in the string that is returned by the controller, /AO0IDR1 B30000E5 may be
interpreted as follows:

A ‘ 00 | ID (PLC model) | B (Hardware Version) | ES ‘ CR (ETX)
Answer Requested MO90-R1 0OS V3.00 (00) Checksum Not visible
number
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