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Ladder Logic VisiLogic: Ladder Programming

Ladder Editor

Use the VisiLogic 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:

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 =] on the toolbar.

VisiLogic: Ladder Programming 1



Ladder Editor Ladder Logic

There are different ways to select elements & functions:
- Click an element on a toolbar
- Saelect elements, functions & FBs from the Ladder menu
= Right-click a net to open the Ladder shortcut menu, then select an option.

Project EdR  View Buld Connection Ladder HMI Tooks Help
Ded i o e ER HEHBED VSO A S © K @ DreoComeaon
nm-c«vm-um-uge-sm-vm-w-uu.vmrm-so-l:mvrs'a-]

Add Comments
to your program,

Ider Application (! Main Module.PT1|

T | & |t condibons requre. you can suspend the integral value and peevent it fiom incies:
HW Confguration pri opened oven door Can cause a lemporaly temperature drop.
E | acde it This net is ot required to run FID loops. -
- Click an item to open it. [ ] | Man Houtne MB 103
- Right-click to add, & Emergency ®H & | DooeOpen2 | [FDATUNE :
clear, delete or rename 4] Entet Setpoints {¥ i SEN & DO - Click an element an a toolbar or
Modules, Subrautines, & s — ™ select it from a menu.
and Displays. EHM[ 0 o - Drop the element into a Laddar net
- B4 Open Subroutine : PT10 @ () [hen Autotune is complete, and the % UOF, A FID, *
&) Add New Subroutine {H $t o
&P Cear Subroutine : PTI00 1+ C MB 14[R) MB 102 MB 193 [R]
X Delete Subroutine : PTI0 . ? Touch T ﬁwmw Ensble PID ) -
Rename = gH—P—— ——Xr— ¥
B STL Quick View o E )
B Export subroutine - P11 w2 & Enable PID AdeB
$ Netreight MI111 da
@l , — F PID Status2
E' [T
Toaale Editor View 14
- Click an Editor button. @ |The riest 3 nsts peovade o Auto-tune. When the Auto-tune MB fises, the Auto-ure ¢
— — M
X1 Inpus ol O | Add | Use
0 Ouputs M B 4 DEC | Auto-tune parameters, 32 Mis - 1
T Taners M *» 4 DEC | Auto-tune parameters, 32 Ml - 19
MB  Memody Bits M 7 = DEC | Auto-tune parameters, 32 Mis - -
M k] v DEC | Autorune parameters. 32 Mls - 21
ML Memory Long Mi £ v DEC | Auto-tune parameters. 32 Mls - 2
DW  Doubls Word v o o = " e e
]
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Ladder Logic

Ladder Editor

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.

Ladder Net

A Ladder net is the smallest division of a ladder diagram.

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.

ﬁ Each net must contain only one rung.
X Invalid X @ valid

Ty UGS may MOT ke included in one net Each rung iz placed in itz own net.
= ME 0 ME 1 S - ME O ME 1 9 .
& .3 e Rl
|l { ) it M { ) . .
2 ME 0 MEZ - MB3 ; MB O M 2 LEN)

4
1y | Pl L { } i | Pl | ()

Power flows through the ladder elements in a net from left to right.

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.

(4

If the elements in a net are not connected, the software displays an
error message at compilation.

VisiLogic: Ladder Programming
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Ladder Editor Placing a Ladder Element in a Net

The first elerment must All of the elements
be connected to the |eft within a net must he
power rail. connected.
MWB 12
rtrance Light
—{EN END —
A, HOUE l\ .
=
FEOM: 0900
S TO: 1700
E Ladder | Hhal | 7 I |
x| - —
Type Module Function et Description
L\ 1 hain Module hviain Routine Met 3 Unconnected element
E LDR L\. 1 Main Madule hain Routine Met 5 Unconnected elemert
i\. 1 Main Module hiain Routine Met 3 Unconnected element
3 2 Main Module hain Routine Met 3 Megal Met

Placing a Ladder Element in a Net
1. Select any type of Ladder element by:
¢ Clicking its icon on the Ladder toolbar, -or-

Zelect an element.

]M%M{Hﬁ}{ﬂ}

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.

Move the element tothe net.
Mote:that the slement must

sl poseer flow

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

4 VisiLogic: Ladder Programming



Placing a Function in a Net Ladder Editor

% Select Operand And Address

F_.‘ Direct ﬁ* Canst |EE M etk |
ﬂ"'IEIEI "Machine'lstatus El L

Cancel |

EH [oEc  -|[F & o | Help

Placing a Function in a Net
1. Select any type of Ladder function by:

¢ Selecting it from the Ladder toolbar
* LCompare = Math *» Logc ~ Clock = Store + Vector = Cal = FB's -

I+ Increment

I- Decrement

+ add
- Sub
{ Div
— Square Rook Mul b+ Add 4x
A"B Power Div  » + AddSxl
£ Factor | Sub ¢+ Add Bxl
ot add 7Fxd
ELinearizatinn 4+ add g

_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.

BN EN
ADD
0 s ol 0
& g

VisiLogic: Ladder Programming 5



Ladder Editor Delete Elements

Delete Elements

Select the desired element(s), then

. Select Cut. or Copy from the Edit menu.

_or_

@ Click the Delete button on the toolbar. -or
& Right-click the Element, then select Delete from the menu.

Change Element Type
To change an element type after it is placed in a net and linked to an operand:

+ Right-click the element, select Replace Ladder Element, then select the
appropriate element type.

6 VisiLogic: Ladder Programming



Connecting Ladder Elements and Functions

Ladder Editor

WE 1
- Alarm system -

AT |

N "
L) g

{dh Find MB 0 - StartUp

L1 |' Direct Conkack

F Inverted Conkact

4Pk Positive Transition Conkact (Rise)
4Nk Megative Transition Contack (Fall)

After the element has been changed, it remains linked to the same operand.

You can use this method to change contact or coil types, to switch math and
other function types while retaining the same input and output operands.

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.
Connecting Elements

Connecting Flements

U F sk {3 sk mE

Ekﬂ

1. Click the Connect Elements icon.

2. our cursor turns into & hand.
3. Click wwhere you wart the line to begin.

4. Hald the right mausze button down and

drag the mouse to drawe the line.
5. Click the Connect Element icon to

return to normal cursor mode.,

ME O To W
Ring bell - Ring kel 30
i seconds
L Lk
.
i % T
] S
MBE O
Ring kell
El ENC EN ENO— ——
_I@OFWEEK HOUE
Bimnooasgagpennaooseoe FEUF T U500 T@)-
B R TO: 0: 01
EEW Saturday
—EN ENO
HOUE
FEOM: 14:00
TO: 14:01
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Ladder Editor Changing an Element's Operand

Changing an Element's Operand
To edit an element's operand:

Edit the:
description.

Aszign & newy

address. Click Ok

Dauble-click the operand, the
Select Cperand and Address

oy opens. o |
MONE =]
Select a new
operand type.
1 T FENOU
=T
#1 1]
a, B
Status Code

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

Import-Export Operand Descriptions

You can export operand descriptions to Excel or other .csv editor, edit them,
then import them back into VisiLogic via the Import-Export Operands
Description on the Edit menu.

Edit | Yiew Insert Buld Conmection Ladder
) Microsoft Excel - 1.xls
¥ E‘_W File Edit Wew Insert Format Tools  Data  Winc
) RN REE N RN & N R R
i Arial 10 - | B 7 U |E=E=
7 Error Status: Write
Select 2l Clrlei
@4 Find Operand Ctrl+F
f_; Replace Operand. ..
{8 Find Blemerts... Mi
ﬁ Find F&... Function in Progresg Error Status: Read
= | e Request to read Error Status: Write
ﬁ' R Close Socket Status Messages
Find Subroutine by Ladder Error Code Reguest to write Status Messages
&l 1mport Operands Descriptions Function in Progress
|_“.__j Export Operands Descriptions
& Import Operands Descriptions from CSY W
'_.ﬂ Export Operands Descripkions to CSY
4 4 » »|\Operands /
Ready
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Nets: Sizing and Resizing

Ladder Editor

Nets: Sizing and Resizing

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

Nets can also be manually resized.

1. Click on the arrowe

at the left zide of

anet.

2. The net dividing
har changes.

3. Haold the cursor davwn
and drag it to the
desired location.

The Ladder menu contains two options that enable you to resize nets

throughout a project.

Ladder HMI Help

T Connect Elements
“{Y coptacts

6 |

 Store -

Vector ~ Call -

Data Tables -

FB's -

@ cols
J.#.I. Compare:
B8 math
3 oo
1, Clock
=0 Store
o Yeckor

Y cal

T1 . T1
[O0: D0 03007
Shiowe time bimes . Shove time Gimeer . . . . - 0 . L L
A {3}

| [00: 00 03,00 .

T T W v v ¥ ¥ ¥

o o -6

D#2

T1 .
[00:00:03000

Shawe time times . .. -

(=] Insert Mew Comment
¥ Insert New Label

@ Mets Height

%) Go to Lakie

Exterd by 5 g

Collapse, Expand Nets

-
m

Ml 23 [0)
Tank zcreen

You can collapse and expand individual nets by clicking the button in the upper
left corner of the net. To expand all nets at once, click the Ladder menu and

select Expand All Nets.

VisiLogic: Ladder Programming



Ladder Editor Adding and Inserting Nets

= Click to collapse net I
? . ]
@ u —_ - Click to expand net
,?E FVQ&;\ Teners ?
L l_" - .
N BN JLE! [Refresh oap Timers
2 || Soaptmers ||, @ WA MB17 ) 2
8 Soap timers S Me17 ) sB: . SBSO
@ Soap timers . HMI k.re__l,:pad Phs/Min
= MEi7 1 SB &8 50 - Loaded . enisies
@ Soap timers . HMI keypad Plus/Minus |- Relr i i | | P I-
3 Loaded . enbies { LO
8 N S { F I {5}

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

* Select the Append Nets icon from the Insert menu;three nets are 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 cross-hairs
2. Click on a net; the new net is inserted above the net you clicked on.

10
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Move, Copy, & Paste Nets

Ladder Editor

Move, Copy, & Paste Nets

1. Select the desired net(s).

-

233 a0 B M M M B
MMM MM K MR MM

4
b
%

e
o

T
5

HHEENHNMH
R MMM N M I e S
MMM NN
2 MM N M
MR MM N K N

a iR

2. Select the desired operation.

_Or_

=
(L [R] da
rl 4 1m
hE O T
Ring bell Ring bell: 30
geconds
i | {

b3
b3
b3
ST R

5

hiE 0

b g

{The conditions allow the bell ta ring

Ta

Ring bell Ring bell; 30
seconds
| | r "

Select Cut or Copy from the Edit menu.

3. Place the elements in the net.

b g

VisiLogic: Ladder Programming
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Ladder Editor Move, Copy, & Paste Nets

_Or_
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.

* If the 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=ing,;
howwever wou can
double-click it to select a

netwy SUb_r':'u””E ts.urgnlat. S B &5 Select Subroutine |
S -:-H SubRoutine | ’
MISSING =112 M ain M odule A w )|
[Subrouting 1] S ] ’
.. I | .
o -] Logo soreen sub ﬂl .
o El S ------ =] Show time sub Help | .
- — :
-] Hydraulic Pump
B Weather sub ;l

¢ 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.

12 VisiLogic: Ladder Programming



Move, Copy & Paste Elements Ladder Editor

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

e 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.

Inhialize
Skip initialization

Cancel

i

Help

Skip initialization

SR .

+ 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.

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

—

Clkap wihializ 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.

Although both the

Lakel and Jump were
pasted, the Jump Skip initializ ation
must be reassigned.

fll & select Label

x|

[k |
Cancel |
_teb |

Help

Move, Copy & Paste Elements

Ladder elements and functions may also be dragged and dropped between
nets.
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Ladder Editor Move, Copy, & Paste between Projects

1. Select the desired element(s).

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 'remember' 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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Move, Copy, & Paste between Projects

Ladder Editor

8 labelCCvip - Unitronics YisiLogic OPLC IDE - [Ladder Application {(Main

Project EdEt ‘iew Insert Buid Connection Ladder

Save As...
System Descriptions

1 C:\Program FikesiUnitronics|YisiLogici ApplicationsabedCC vip

2 C\Program Files\Unitr onicsl VisiLagicl Applicstionsisms

3 C:\Program Files|Unitr onicst YisiLogc, ExamplesiDisplay_Show.vip

4 S:\Lior\ Wislon Testingmodbus_slave_masber, vip

Properties...

HMI Help

cara.vip

Exit

Alt+0

T L |

Ladder

+ If the 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.

Thizs pasted Subroutine
iz marked mis=ing,;
howvever yau can
double-click it to select a
nenwy Subroutine target

Il & Select Subroutine
SRR a SubR outine |

MISSING
[Subroutine 1)

=] Main M odule

=1 Logo sereen sub
=] Show time sub

] Hydraulic Pump
=] Weather sub

il

Lancel

il

Help

* 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 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.

VisiLogic: Ladder Programming
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Ladder Editor Deleting Nets

i Select Label X
....... E Lal:.el |
MISSIMNG (1B S Intialize Ok |
’ Skip initialization
Cancel |
Help |

+ If the 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 S S
have the zame name, R
the number 2 was .
automaically added to MISSING (BHY- - - - - - o - o -
the pasted selection . .

Clkap wihializ 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.

¢ If you 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
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.
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Deleting Nets

Ladder Editor

i
K
i

de

i

Jxxxxxxxxxxxxxxxxxxxxxx.....

e
foo
i
s
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
it
i
i
b
i
i

199)
M 0 s
i 1 g

1. To select more than one net, select the first net by clicking on the left net

bar.

4 oL
3 | & High
Temperature -
Safety Switch . e
| P | EM EMNO
g2 Hr {51 2 Current HiI
Digplay
]
SB1 Alwayz1 - 5B 1,200 ME 40
| 1 | | N N
1 I 1 I 1 !
MEB 1 Manual
b ode
{ |
I
G ME &0
*r LowT emperature.
EN EMD {1}
AR SRR
Ml 1
T emperature i
# 35 B
X

2. Hold the Shift button and click on the last net in the range that you want

to delete.

VisiLogic: Ladder Programming
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Ladder Editor Comments Tool

1
18 High - - - - -« oo
Temperature ....................
Safety Switch . . . . . . . . oL

| P EN  EMO
...... ST
S #2 N g |J51 2 Curent HMI]
...... Display

g b

Eb o
SB1 Alway=1 - SB1.200 - MEA4OD . ..

D e o
1 f 1 I L
MB1 Manual | - - - e e
Mode | . - - . . e
o L
.........................

EI:E ............. MESRD - - - - - - .

............. ngTempE[ature. P
..... IR o

3. 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 above program nets.
Comments can be written directly into the Comment pane, or written in
Notepad and pasted into the pane.

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.
3. Type text in the field.
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Comments Tool Ladder Editor

[Thiz progratmn cortrols Dye YWat #1.

T IR LR

Move, Copy, and Paste Comments:
4, Select the Comment.

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

Dve wat #1.

1 Copy ChrlHC
¥ Delste

5. 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 in the desired
lncation 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 on the Comment icon
of the desired Commert, then
zelect the desired function.

] Copy Chrl+C
> Delete
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Ladder Editor

Open a Subroutine

2. Select Delete.
_Or_

Press the Delete button on your PC's keyboard.

Open a Subroutine
To open a Subroutine for editing:

L
or-

Lneasizabion, -

Right-click the
element to
open the menu.

& cut
B2 Copy
. Delats

Replace Ladder Element

Fidd Elemert Ts

Find: Lineariation. -

Qpen: """"‘“"“"N«\«_\x

Double-click in the Project Explorer tree, -or-
Right-click the Subroutine in the Project Explorer tree, then select Open, -

Right-click a Call Subroutine element to access the targeted subroutine.

This causes the Find
utility to search for the
Call function's target.

Main Moduls
Main Maoduls
Main Module

Search Resuts  Lineanzation. -

Thiz opens the
Call function's
target.

X == :,_5'__] LINEARIZATION SubRaitine
i Moduls 1 @
] Main Routine EN _ENCE
& Prior_dsplay W S LINEAR o
13 Pdldl'n._cl'lll}l_SLt Ll 1 MI 15 [0] FRE
Lineatizahion {) % TN [ output )
g Accelerabion s O

Name-Rename Modules and Subroutines

Project Havigation

- Click an item to open it

- Right-click an itetm to add,
delete, and rename Ladder
Modules, SubRoutings , and
HiI Displays .

= & Ladder
=15 Main Module

5 I'El StartLlal

L i KoLy ol Procrssm; PUng Bumbe

ME
- SyEtEm N £
Mocle
'_

11
Buitar:
Etrergency

i =

1

1 Add Mews Module

o] Add Mew SubRoutine

¥ Delete Module : Manual Made

Rename B

o =) Alarms
|5 Statuz 2 ' m
[} Troubleshooting _ Pumg Pre:
& T R

20
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Protecting Subroutines Modules, Subroutines, Labels & Jumps

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.

= § Ladder

I Main Module
4] | Main Routine
4] Cooling step
] Executs

~t] Heating.s
4] Holding 4
] Program
2| Frogram

- {5 Moduke 1
B (] Maodue 2
_.E ¥
= 41 StanUp Ma
5} | Stat-Ug
[+ (B Pro edit A
5] Pro enterf=
=[5 Prg execiicd
(=B Program et
& & Program select
= Emwuﬂ
= Modude 2

: & Data Tables

Open Subrouting | Heating step

Ml 2od New Subroutine
&# Clear Subroutine : Hesting step
2 Delete Subroutine : Heating step

n

p

Rename

!'_'..'.L.' Wi

'3+ Export Subroutine : Heating step
B et Height

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.

Protecting Subroutines

You can create a Ladder Password, then apply it to protect multiple
subroutines and hide their content. 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.
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Modules, Subroutines, Labels & Jumps

Protecting Subroutines

i Ladder Protection

Paszsword: S

Vﬂf}l' ||:n:||:1

[oxp ] _cowel | Hoo |

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.

You can also right-click a module's name and select Protect All

Subroutines in Module.

Ladder ~

&) ! Main Module it
4] | Main Routire it
] Confirn Step-Defa

#] Delete program

Bl EdEmpling |8 add new subroutine
iE net Height

4] Ed#-Confim step Open Subroutine : Delete prog-am

@ rind Subreutine ; Delets P ORI &

|F“ Set as protected
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.
Ladder & -
- B | Main Module 1t
1] | Main Routine !
£] Confum Step-Defa

% Delete prograr
4] Edi-Corfirm step Open Subroutine : Delete program

] add New Subroutine
it Net Height
g Find Subroutine : Delete progran

) Set as unprotected

I

You can remove protection from a module in the same way.
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Import/Export Subroutines Modules, Subroutines, Labels & Jumps

- 5“ Ladder ~

ES}t Main Module|

-ﬂ]'hianﬂmt i Addr'thud.lls

Conilirm Stepd B Add New Subroutine

Delete progr.

E dit-Cordinm

1 E dit-E mripky Rename i

Edit-Heating EJr Export All Subroutines In Madule

E dit-Select
EditSelect st ﬁ Impart Subroutines To Module

Edit-Select W B Protect Al Subroutines In Module
EdtSosp |  Unprotect All subroutines In Mpgule |
Program edit — = | oy

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.

i select Operand And Address

X
a Subrouting |

El];: h b aity M odule - Ok |
...... =
------ 2] Program select M
------ =] Program edit Help |
...... &)
------ 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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Modules, Subroutines, Labels & Jumps Import/Export Subroutines

| l‘ [ L )

@ #dd Mew Madule
L] add Mew Subroutine

5 Export All Subroutines In Mndulﬁ |

+- 5] Config|f=9
=1
+- ] GlD.bal = Import Subroutines To Module g
+1-[T] Main N ——

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.
open 21 x|
Look, in: Ia Subroutine Library j 4= |-j€ Eq-

Cooling shep,wlx
Holding shep,wlx
Heating step.vlx

Type: ¥L¥ File
Size: 176 KB
File name: IEHecute j
Filez af tupe: I"_vl:-: j Cancel |
P

Import/Export is subject to the limitations below.

+ If the 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.
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Import/Export Subroutines Modules, Subroutines, Labels & Jumps

Thiz pasted Subroutine
iz marked mis=ing,;
howwever wou can
double-click it to select a
nenwy Subroutine target

Select Subroutine

: x|

o a SubRoutine |

=B Main M odule = ] | -
] :

2] Logo screen sub ﬂl

------ =] Show time sub Help

------ =1 Hydraulic Purmp
B Weather sub ;I

+ If the 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’.

+ 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.

e 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 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.

ﬁ Select Label

....... E |_a|:“3| |

FISSIMG (1B S

Inhialize
Skip initialization
Cancel

i

Help

+ If the 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.
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Modules, Subroutines, Labels & Jumps Import/Export Subroutines

ﬁ's kip initializ ation
Since these 2 labels o
have the zame name,
the numbet 2 was S
automaically added to MISSING (B -
the pasted selection. .

—

Skip imhaliz abien(2)

+ Note that the following symbols cannot be used in subroutine names:
/ \ | * : ''" <> Inaddition, please note that a name may not include a period
followed by a space (for example My. Subroutine).
When importing/exporting from older VisiLogic programs containing such
symbols, they will be automatically replaced by underscore characters.
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PLC Program Scan VisiLogic: Ladder Programming

Program Control and Sequencing

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 VisilLogic 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, Subroutine 4 contains Y. IfMBO s
turned ON in Subroutine 1, but Subroutine 4 is not called, 00 is not
updated. The order in which I/Os are updated depend on the PLC
program scan.

* 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 turned on. These tasks are
performed before the program scan.

* The scan time is stored in SI 0 Scan Time, Resolution: Units of 1
mSec.
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Program Control and Sequencing Disable-Enable Nets

Reads Physical Inputs

* Reads input values from onboard inputs, expansion modules, and network (CAMbus),
= Writes input values into the PLC memory, These input values are used to process the Ladder program,

Runs Ladder PNQNM Sub Module

.Eirs’t Subroutine Sub x Sub y ’Suh a
» The program scan M ;2

pro : Met 1 1] et 1
begins in the first

P
subroutine of the Pet 2 /Net i fet 2 |Call 3nb F’/ Met 2
main rmodule, Call Sub x Call Sub vy M

. Met 3 L = |Met 3 > Met 3 Met 5
» Subroutines a% run b—l %‘f
only if they are Met 4 =) ket 4 Met 4 Met 4
called.

et 5 p ot Met 5 !JRE Met 5 » et Net sL_Ret
h [ | [ |
‘

Writes Physical Output Values (Updates Coils)

« frites walues to the physical outputs on anboard outputs, expansion modules and netwark (CaNbus?,

Motes + 4 Display requires approximately & scans to finish

Runs HMI Program

1. Loads static Display elements loading. Once a Display starts loading, no other Display
(takes a few scan cycles) can begin loading until the first has finished.
which Display loads first?
2. Updates Variables - 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

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

element to be activated by logic conditions will load.
SBs + 5B 33 Display: Change

(Turns OM For a single scan cydle when switching to a Display)

3B 34 Display: Exit

{Turns M For a single scan cyde When leaving a Display)

'

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

5. Processes Kevhoard events

Processes Communications

Disable-Enable Nets

Disabling a net causes the program scan to skip over it.

To disable a net, right-click the left-hand Ladder rail and select the Disable
option from the menu. The disabled net rail is colored green.

To re-enable the net, right-click the left hand Ladder rail of the disabled net
and select Enable.

Calls, Jumps, and Labels

The Call menu functions are located on the Utils menu. They enable you to set
the

sequence in which your program runs.

Labels & Jumps

Labels enable you to jump over Ladder nets within a subroutine.

28
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Labels & Jumps

Program Control and Sequencing

Using Labels
1. Place a Label in a net.

W PID programmer.vlp - Unibronics YisiLogic OPLC IDE - [Ladder Application (Main Module.Execute)]

Froject Edt ew nsart fuld Cormecton  Ladder HMI  Help

DEd ¢ =0 X EE | gEEc A S o3
Campare

Coreacts = Col: - * Mazh -~ * Clock = Stoee = Wector = Call = DataTabls -

Logic

FB's

pic) =TT

LINEAR

Lacden

Miain Module
] Main Reouline
] Program select
E Frogram edit
& Execuls

M1 Ml1E
" Aciual Tempin |

& Fmin
thsec
&) 12:min
- &) t-mins
-] 12se
=] 1T-sec
&1 5F
&15F1

@ @[] 0
Cr = TP

ok Spstem
HE] 12

[ Achaaltemp | 0

Prg erter Help
E1-iE=] Prg adt Pasavond

- &) Prg edt Paszvod
£ B Frogian edi

&1 FrgMa,

&) Prgname:

=1 1 min mrbt

Halding sep . . .
aciive B

Wi 12 Mi 28

— FF 12 * Hakling steg time |

w

M1z
2:3ec

DHED

=

Create the condition that will cause the jump condition.
Place a Jump after the condition

17

EN
D

B

m

(]

I S
Holdng step time
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Program Control and Sequencing

Labels & Jumps

c=elect Jump To

Lakbel .

53] HMI Display Loaded
[ Load Last HMT Display

&7 cal Subroutine

.Placethe Jump

To Lakel function

inthe net, the
Select Label hox PrEsEsUre
Opens . flud::r

tl Siubroutine: Return

. =elect the dezired

label; the function
appears with the
limked label.

To change the label linked
to & Jump To Lakel functian:

-Double-click the function;
the Select Lakel box opens.
- Zelect the desired label;
the nesy label is aszigned to
the function.

i Select Label I _5'
= Label |
Lahel | SubRoutine Lok |
Pump Slabus Hipdigilic: Pump Cancel
Filvat Hypdiaubc Fump _I
Help
Check System Statuz  Hypdiaulbc Pump
MB 0[R] Ermipty ' st
e |
e p

D30 |,

30
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Labels & Jumps Program Control and Sequencing

. 5 1 Module.Main Routine)] == =]
Ermect Edb Wew [nsert Buld o When the conditions in net 16
DS HE| & BR[|} aremetths TER
— Jump to Label _ s
(THH @& 5 et .. h - Loge - Dok - S - Cdl -| B i= @ |
=

B

=] Ladder =
= B Main Modue MET[R] - MEBZ yetem Check | -
i B Main Aouting Cumrent Time . Cumert Date | q-

-] SubA autine 2 % - -

&) SubRouting 5 e Y Gl
-gsmﬂuuhaa ik o
-8 SubRouting &
i 2] SubRacting 3

© B SubRauine 10 17 :
- [ Module 2 S Ry W
2] List Tes! Sub R
=] Hmi
Star-LUp Dizplay

|»

MET[R] -
Curent Time -

..jumps over nets 17T & 18

&2
AORB

(=] Manu
= Math Peramele Dizplay @
| @A Vale Display

L] ..toLabel System Check in S
net 19, EN  ENO
=0

Ml 3
° CrasnNEBaMDe

Il 101 S MM
Auy Cel . A Cell

1]
C\Vale

~ | TR T oy
: &] To r'ear Displap
i @) Mont Select Dizplay ﬁ : M
= [B) Day Tims Dizplay Dystem Check |
i - = End Tire Dizplap ME 1 [A] .
! " @) Days Select Display 19 Coirent Timz -
|_ Date Dlisplay
i &) Day of Mont Dizplay — &N _ENO BN ENO
F@‘T’B& Wierth Wi o 0F e )

- ] Fram ea Madify = S M1 c Mi102 ) W1 103 i1 24
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Call Subroutine

Program Control and Sequencing

Renaming Labels
1. To rename a Label, double click it, enter the new name and click Apply.

[ 3Renome Label SRS

Fump Stabus % | Top Pump 5tatus

Fill'z
Emipdy W st
Check System Status

[ ok ] Aok |

You can also use labels as bookmarks, by using them to mark program
sections and then locating them using the Go To Label <Alt> + <Right/Left

arrow> and List of Labels <Ctrl> + < L> utility.

Call Subroutine
This function causes a subroutine to run in response to a Ladder Condition.

(startsystem.System Check)] The Original SubRoutine —

I Coarmertinn Tadder HME HAR

HIEE| 42w e |

&R
” Comacts =~ Colz: -~ Compare - Mah - Logc - Clock - Store - Call -
T T

The Call SubRoutine unction

CaUses the programm to WETH a0 Maode

‘urmp’ fro Syztem 0K,

SubRouting System Check to :

I E

B
|{irrigation.Auto Mode)] The Called SubRoutine —
ild Conmection Ladder HMI Help

” Cortactz = Coik - Conpae - Mah - logc - Clock - Stee -~ Cdl -
i

ME 22 %m o o
Alarm . tni uni . BT
| '55 Co
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Call Subroutine

Program Control and Sequencing

Using Call Subroutine

1. Zet & condition.

&

kB 12
System OF

cal -\ ik E &
2 Select Fl Set Label

Call SubRoutine
fram the Call Menu.

j Jump To Label

3. Place the
function in the net.

ME 12
System OF,

14l E

B Select SubRoutine
| 8] SubRodine |

4. Select the System
desired SubRoutine.

b A0
it anal bMode
Emk

oo &l Intake Fans

ft

5. When thiz condition is
fulfilled, the SubRoutine
hdanual Mode will run.

-y
2 e \\Manuaande :

Syztem OF

Y &7

Carnicel

i
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Program Control and Sequencing Subroutine: Return

Accessing a Call Subroutine Target

Lnearizabion, - -

Right-click the
element ta
open the menu.

& o

B Copy
< Delats
Replace Ladder Element
fidd Elemer: To WWateh L3
Find: Linearization. -
Qpen: I.humuu-um
Thiz cauzes the Find Thiz opens the * — -
utility to search far the Call function's | T (E] JUNEARIZATION SubRoutine
Call function's target . target .
: : e |12
- 1q] ne E ] EMC
Seanch Fesuts:  Lineanzahon, - £ Prior_deplay 15k & Lo LIMEAR L
H.'-.r Maduls =] F'.ala'n__cntly_Sl.t PE| 1 (VR | MiTEm
Main Module Lineaization {) w Y [ oukput )
Accebes abion e

Main Module

Subroutine: Return
A subroutine runs until it reaches a Subroutine Return function, the function
then causes the program to jump back to the previous subroutine. The
program returns to the same point from it exited.

(Start System.System Check)] The Original SubRoutine —
Id Connection Ladder HMI Help

” Contacts =~ Cols ~ Compare - Math - Logc - Cleck =~ Store - Call -
1. The Call SubRoutine @ o o
causes the program to ME 18 Ao Mode
Jump’ from Syztern OF,
SubRowtine System Check to 3 ) .
SubRoutine Auto Made. | E.:l |

|{Irrigation.Auto Mode)] The Called SubRoutine —
ild Connection Ladder HMI Help

SiA=IEECIEIET IR

-~ Logic -~ Clock -~ Stoe =~ Cal -

” Cortactz -~ Coile - Compas  ~  Mah
E| |

2. SubRouting Return ME 22 _ ME B4
causes the program to Alarmn . StopPump RET
ump’ back to 4 I
SubRouwtine System Check. | | -d_tJ

I
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Interrupt Routines Program Control and Sequencing

The Original SubRoutine —
Id Connection  Ladder HMI Help
el HEE M@ E | g e

| Cortact: = Loiz = LCompare = Math =+ Logic = Clock = Stoe - Lall *|

3. The program cortinues from B 18 1 Auto Mode
the location of the Syatern OF,
Call SubRouting function. 3 -
| 61
- - - - - - | Program continues
from this point
1 MEB 12 - Marual Made - -
Syztemn CK. .
1 4 EI_I“

Using Subroutine Return

1. Set a condition.

&

kB 18
Sustern OF,

=?EI St Label

Jurmnp To Label

SUERTTtET REtTr i
from the Call Menu. h Load HMI Display

B ] Call subRoutine

SubRoukine; Return

3. Flace the function
inthe net.

®

&

Interrupt Routines
Interrupt routines cause:

VisiLogic: Ladder Programming 35



Program Control and Sequencing Interrupt Routines

* 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 Thig Interrupt subroutine
. Thiz= Int brauti ill :
subroutine of the mfeve??é”éﬁﬁiﬂ%eé”fnﬁ”; il A B (e
correct name in ' ' reaches its preset value.
your program; the dde ELW\/@ |
- - Ih{al e
subroutine is m Mm = HMM
executed Ik T

automatically
when the condition
for calling it is filled.
Note If the name of the subroutine is incorrect, the subroutine will not
function as an Interrupt routine.
* \ 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. Call it by naming a subroutine _Interrupt 2.5
mS

B [nterrupt Unitronics VisiLogic OPLC IDE - [Ladder Application (! Main Module. _lnterrupt 2.5 m5)
pt & Pp p

@ L S 2 5 110 I 01
= g Ladde 5 ¢ . .- Aead if machine. Operate d||||
=B | Main Module down
] | Mam Routine 1 EN ENOG— | {R} N ENC
ﬂ _Irndenupt B mS " a s e Fl&ad]nnu . a o o 95 Ao - B Wb |:||_|:|w|
Every 2.50mS, the Fead if machine Opeerate dril

Interrupt routine is
executed without regard
tothe program scan.

Including an _Interrupt 2.5 mS subroutine in the Ladder application causes:

* The program scan to pause every 2.50 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.

36 VisiLogic: Ladder Programming



Stop Mode Subroutine Program Control and Sequencing

1.25 mS Interrupt Routine

This function is supported by Enhanced Vision models only. Call it by naming
a subroutine _Interrupt 1.25 mS
It functions exactly like the 2.5mS Interrupt routine described above.

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.

S x
Thizizthe | | V 120-22-UA2 x|
current - i . i
counter 1, Anslog Dutputs| S High Spoed Inputs | S Hioh Speed Inputs (Retoad) | I High Soes: s
walue . - _I_

y Address | Type Op |Add g2 [Description
Thiz is the | High Speed Counter M0 0 Counter Value
target = M1 1000  Counter Target Value
value. T/ 101 ME O 0  ReoadEvert
1 ME 1 1 Enable Reload
Horwe
Ef Laddes
Vihen the counter = &} Main Module @l o EN__ENCG-
value equals the 4] | Main Routine Operatedll | - . - . . . [Wirie Dutpt
target value, the Intesrumt HEC 0.4 1
irterrgt routing Funs L ] 01 ] .(ﬁ.
} E ~ Operate dnl

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 HSCO,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.

Stop Mode Subroutine

If you include the exact name of the subroutine:
_ RUN_TO_STOP_
in your program, this subroutine will run a single time when the PLC enters

Stop Mode.
2 ~=N =5
I 5B 3N SE N0 .
= ELﬂddﬂ Stop =» Run || Buzzer (V290]
= [&] 1 Main Module k| , |i rotifcation (1
o ] | bl iy Bt s M — | {R)

& _Run_Tostor_|

Note the related SBs:

& SB 301 PLC exits Stop and returns to Run Mode; turns ON for 1 scan
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Program Control and Sequencing Stop Mode Subroutine

# SB 302 Stop Mode ON, turns ON when entering Stop Mode, OFF when
exits to Run Mode

Note o If the name of the subroutine is incorrect, the subroutine will not
run when the PLC is in Stop mode.
i The PLC enters Stop mode at the end of the program scan. When
the PLC exists Stop Mode, it will start a program scan.
* This features is not supported by the V120-12 series.
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Stop Mode Subroutine

Ladder Elements and Functions List

Ladder Elements and Functions List

Contacts

Direct Contact (NO)
Inverted Contact (NC)
Positive Transition (Rise)

Negative Transition (Fall)

Immediate: Read Physical Input

Immediate: Update High-speed Input

Coils

Direct Coil

Inverted (negated) Coil

Set Coil

Reset Coil

Toggle Coil

Immediate: Write to Output
Compare

Greater Than

Greater/Equal

Equal

Not Equal

Less/Equal

Less Than

Within Range

Math
Add
Subtract
Multiply

Divide

=

A
-
-

A
=]
T

o
=
-

a8 |2 |
B e

P
x |2

=

W
11

i

=

= RN E
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Ladder Elements and Functions List

Stop Mode Subroutine

Modulo
Linearization, vector

Factor
Power
Square Root

Increment/Decrement

Floats

® N

Ia
m

|i

Basic: Store Direct,Add, Sub, Mul, Div, Abs

Extended: Square Root, Power, Exp, LN, Log10, A Mul (107B)

Trig: Sin, Cos, Tan, ArcSin, ArcCos, ArcTan, Degrees, Radians

Compare: Greater Than, Greater Equal, Equal, Not Equal, Less Equal, Less Than

Convert: A+B/n, INV (A+B/n)
Logic

AND

OR

XOR

Shift Left/Right

Rotate Left/Right

Bit Set/Reset

Bit Test

RS-SR Flip-Flop
RLO to Bit

Clock
Time
Day Of Week

Day Of Month

Month
Year

UTC (Universal Time) functions

LREle]

o

B

H @ BRE6

40

VisiLogic: Ladder Programming



Stop Mode Subroutine Ladder Elements and Functions List

Store

Reset Numeric

Store Direct Function

Store Indirect Function

Store Timer/Counter Preset

Load Indirect Functions

Load Timer/Counter Preset

Store Time/Counter: Current Value
Load Timer/Counter: Current Value
Load Timer Bit Value

BCD to NUM, Num to BDC

Fill Direct

Vector Copy

Step in Range

Vector

Load ﬂ

Load Timer Bit Value

Store

Find

Copy / Copy Offset

Compare / Compare Offset

B
=
Fill / Fill Offset
i
i

Bit to Numeric, Numeric to Bit ™% &

Get Max ﬂ

Get Min ﬂ

Vector: Copy Memory
Shift Byte Left
Calls
Jump to Label
Load HMI Display

HMI Display Loaded

& & %
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Ladder Elements and Functions List Stop Mode Subroutine

Load Last HMI Display
Call Subroutine

Subroutine Return

G B

Strings

Num to ASCII, ASCII to NumlI
Display RTC (ASCII

Time to ASCII

Timer

IP to ASCII

Mac Address to ASCII

Transpose

Strings: Section Operations

Set String Library

Strings:Text Library to ASCII

COM

Set PLC Name

Set PLC ID Number

COM Port: Init

Dial and Hang-up

Last Call (CLIP): Identifying Callers

Ethernet TCP/IP

Send e-mail

CANopen

CANbus UniCAN

CANbus, Layer 2

DF1 (Slave, AB Protocol)
HMI

Load HMI Display Function
HMI-Ladder: Draw Pixel/Line
HMI-Ladder: Clear Rectangle
HMI-Ladder: Previous Var
Inverse Var/Hide Var

Data Tables

Read/Write @|
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Stop Mode Subroutine Ladder Elements and Functions List

Direct Read/Write @

Data Tables: Clear Table

Data Tables: Find Row
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Contacts Direct Contacts

SD Card functions

Set SD Card Password

SD Card: Folder Report Function

SD Card and Data Table Functions (Ladder)
SD Card: Data to Excel

SD File Functions

SD Block Functions

Immediate Elements
Immediate: Read Physical Input

Immediate: Update High-speed Input
Immediate: Write to Output
Immediate: Write to Physical Analog Output

For information regarding advanced functions, such as MODBUS, check the topic
FBs Library.

Contacts

A contact represents an action or condition. You can link it to any of the
following bit operands:

Memory Bit

System Bit

Network System Bit
Network System Input
Inputs

Output

Timer

Each contact condition in a net is loaded into the bit accumulator and
evaluated to determine the coil (output or expression) condition. There are 4
types of contacts:

#* Direct Contact
¢+ Inverted Contact
+ Positive Transition Contact (Rise or One Shot)
* Negative Transition Contact (Fall)
Contacts can be connected in series and in parallel on a Ladder net.

Direct Contacts

A Direct Contact is a normally open (NO) contact condition. You can link it to
any of the following bit operands:

+ Memory Bit
& System Bit
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Direct Contacts Contacts

¢ Network System Bit
¢ Network System Input
¢ Output

* Timer

A door buzzer is an example of a Direct Contact. When you push the buzzer,
power flows through the circuit and the buzzer sounds. When you release the
buzzer, the sound stops.

During the system scan, the processor evaluates the program elements net by
net.

If the Direct Contact bit operand (the door buzzer) is OFF (logic 0): power will
not flow through the Direct Contact. The door buzzer is silent.

If the Direct Contact address (the door buzzer) is ON (logic 1): power will flow
through the Direct Contact. The door buzzer sounds.
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Contacts Inverted Contacts

Inverted Contacts

An Inverted Contact represents a normally closed contact condition. You can
link it to any of the following bit operands:

Memory Bit

System Bit

Network System Bit

Network System Input

Output

¢ Timer

An Inverted Contact condition can be from an external input device (for
example: a push button) or from an internal input system element (for
example: SB 50 Key + /- is pressed).

An emergency light contains an example of an Inverted Contact.
+ Normally, there is power flow through the emergency light's Inverted Coil
and the light stays off.

+ During an electric power outage, the power flow through the Inverted Coil
stops and the emergency light comes on.
During the system scan, the processor evaluates the program elements net by
net.

If the Inverted Contact address (power supply) is ON (logic 1): power will not
flow through the Inverted Contact. The emergency light will stay off.

If the Inverted Contact address (power supply) is OFF (logic 0): power will
flow through the Inverted Contact. The emergency light turns on.

If the power outage ends and power flow is returned to the Inverted Contact, it
will close and the emergency light will again turn off.

Positive Transition Contact ( Rise )

A Positive Transition Contact gives a single one-shot pulse when the bit
operand it is linked to rises from OFF (logic 0) to ON (logic 1).A Negative
Transition Contact gives a single one-shot pulse when the bit operand it is
linked to falls from ON (logic 1) to OFF (logic 0). You can link them to any of
the following bit operands:

® Memory Bit

+ System Bit
¢ Output

¢ Timer

#+ Counter

A cellular phone keypad key is an example of a Positive Transition Contact.
When you push a key a number is displayed on the screen. It does not matter
if you push the key quickly or hold it down for several seconds. The humber
will only appear once on the screen.

The cellular phone registers the transition from key NOT pressed to key
pressed. The length of time the key is pressed is not relevant. You must
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Positive Transition Contact ( Rise ) Contacts

release the key and press it again to repeat the number on the cellular phone
screen.

During the system scan, a Positive Transition Contact address is evaluated for
a transition from OFF to ON. A transition allows power to flow through the
Positive Transition Contact for one scan.

At the end of a scan, the Positive Transition Contact is reset to ON (logic 1).
The Positive Transition Contact is re-activated when the linked signal turns
from OFF to ON.

Note o Execution time for Positive and Negative Transition contacts is
considerably greater than the execution time for direct and
indirect contacts. However, you can decrease the amount of
transitional contacts in your program.

Decreasing Number of Transitional Contacts

I:&l You can use - p—
. - I-
o3 the coil of a bit 0 Display ©
operand to N
The positive S—
sav_e _the transition of F1 E
positive iz used twice. 5B 58 | StartUp
transition of a Fl Dispiay
contact, and LB )
then use the — e
direct contact F1 Rising edge. F1 .
of the operand The nositi -
) positive . —
in your transition of F1 oL {0
program. ¥ uzed once. ME 1058 I Start-Up
Rising edge. F1 Dizplay
| &l
‘&. You can use the Direct Contact of SB 13 instead of using the Positive
o Transition Contact of SB 3, and the Direct Contact of SB 15 instead

of using the Positive Transition Contact of SB 7.

SB 3 is a pulse generator, with a cycle time of 1 second and a duty
cycle of 50% (0.5 seconds ON, 0.5 seconds OFF).

SB 13 is the Positive Transition (rising edge) contact of SB 3.

SB 7 is a also a pulse generator, with a cycle time of 0.1 second. SB
15 is the Positive Transition (rising edge) contact of SB 7.

Use 5813 and 13 in arder to minimalize
the number of positive transition contacts.

583 HEN  ENO——m SB7 —HEN  EMNO
1 second pulse INC . ' 100 mS pulse INC
Bl | MO o M1
e 1 zec pule L [ 1520 pudse
I 1
SB13 EN _ ENO———— SB15 HEN _ ENC
0O &t Risirg INC O at Rising IMC
Edgs of 5E3 Mi 1 Edge of 5B7 M1
.—| . I— "1 sec pulse A — [ 1 set puse

VisiLogic: Ladder Programming 47



Contacts

Positive Transition Contact ( Rise )

Rise/Fall Usage Summary

sin

o

The maximum number of Rise/Fall elements that is allowed in a
project depends on the controller model. To ascertain how many
elements of each type are in the project, use the Rise/Fall utility on
the View menu.
The sum of the results must not exceed:

¢ V570 - 1024 (0...1023)

¢ V350 - 1024 ( 0..1023)

+ V130 -512(0..511)

* V2xx - 256 ( 0...255)
If a program exceeds this number, Error 1017 results.
However, in certain cases, the actual compiled number of Rise/Fall
elements is greater than the total that is shown in the Summary.
Examples are shown below.

Example 1

B STL VIEW

Thiz net rezultz in 2 Rize tranzitions

ME 0O MB1 - MBZ - ME3

P — — —

Here, the net above iz split into 2 nets

e S
B STL VIEW

MB O |-

— F

MBO |-

— F

Example 2
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Negative Transition Contact Contacts

B STL VIEW

ME

Thiz net results in 2 Rizetransitions R
B
LB

Me4 ||MBO | MBS MBI . P
e HE—— | - e
MBS || MB7 B

— :,_NEI1 kB
)

—_— e —
[ e R e T

—_
[}

r-:*IE!.1EI.--
Sy

=
m

— I
—
m

nos =
=z - =
m ™ m

—
m
-l = = = MmO O

=
m

ME
ME
LE
LE
ME
ME
LE
LE
ME
LE
ME
ME

Hete, the net above iz splitinto 2 nets

Me4 | MBO | MEE - MEZ

Het 2

n = — 1 — 1 WE-— n - —

s T ) B TS R R T = I s R s R s R R

I kE
/ ME
= LB
! LB
e

= tE

Lo R e O Y % R Y

—
O

Negative Transition Contact

A Negative Transition Contact gives a single one-shot pulse when the bit
operand it is linked to falls from ON (logic 1) to OFF (logic 0). A Positive
Transition Contact gives a single one-shot pulse when the bit operand it is
linked to rises from OFF (logic 0) to ON (logic 1). You can link them to any of
the following bit operands:

® Memory Bit
+ System Bit
+ Network System Bit
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Coils Direct Coil

¢ Network System Input
¢ Output
¢ Timer

A computer ON/OFF button is an example of a Negative Transition Contact.
The computer is ON.

If you push the ON/OFF button in without releasing it, the computer will not
shut down. But when you release the button, the system registers a change in
status from ON to OFF. The computer then shuts down.

During the system scan, a Negative Transition Contact address is evaluated for
a transition from ON to OFF. A transition allows power to flow through the
Negative Transition Contact for one scan.

At the end of a scan, the Negative Transition Contact is reset to OFF (logic 0).
The Negative Transition Contact can only be re-activated when the triggering
signal again changes from ON to Off.

Note o Execution time for Positive and Negative Transition contacts is
considerably greater than the execution time for direct and
indirect contacts. However, you can decrease the amount of
transitional contacts in your program.

Coils

A Coil represents a result or expression of an action. A coil turns ON when the
preceding net conditions are ON, allowing power flow to reach the coil from the
net. If the preceding net conditions are OFF, a coil turns OFF. You can link it
to any of the following bit operands:

¢ Memory Bit
* System Bit
+ Output

¢ Timer

Each contact condition is evaluated in a net to determine the coil (result or
expression) condition. Coil types include:

Direct Coil

Inverted Caoil

Set Caoil

Reset Coil

Toggle Coil

Note o \ Do not energize a coil more than once in a program.

Direct Coil

An Direct Coil turns ON when the preceding net conditions are ON, allowing
power flow to reach the coil from the net. If the preceding net conditions are
OFF, an direct coil turns OFF. You can link it to any of the following bit
operands:
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Inverted Coil Coils

Memory Bit
System Bit
Output
Timer

The coil can represent an external output device (for example: alarm bell) or
to an internal system element, as for example, SB 41, which is key #1 on the
controller's keyboard..

Inverted Coil

An Inverted Coil turns OFF when the preceding net conditions are ON, allowing
power flow to reach the coil from the net. If the preceding net conditions are
OFF, an inverted coil turns ON. You can link an Inverted Coil to an:

¢+ Memory Bit

* System Bit
+ Output
¢ Timer

The coil can represent an external output device (for example: alarm bell) or
to an internal system element, as (for example, SB 4 Divide by 0.

To place a coil in a Ladder net:
1. Click a Coil icon on the toolbar.
2. Move your cursor to the desired location in the net, then click.
3. The coil drops into place.

Reset Coil

A reset coil turns a set coil OFF (unlatches), when the preceding net conditions
are ON, allowing power flow to reach the reset coil from the net.

Note o Once a set coil is turned ON, it stays ON, independent of the
original set condition, until a reset coil linked to the same address
resets (unlatches) the coil condition.

You can link it to any of the following bit operands:

¢« Memory Bit
¢ System Bit
# Output

* Timer

o]

Do not use a set coil without a reset coil in a program.

Set Coil

A set coil separates the coil from the action or condition that energized the
coil. Once energized, a set coil's result is no longer dependant on the action
that energized it. A set coil stays energized (latched) until its condition is reset
(unlatched) by a reset coil. You can link it to any of the following bit operands:

+ Memory Bit
* System Bit
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Operands

Toggle Coil

* Output

An example of a set coil is an overhead light. When you turn on a light, it stays
lit until you turn it off (reset or unlatch it) or the light bulb burns out. You do

not have to hold the light switch to keep the light on.

An example of a coil that you do not want to be set ( latched) is a car horn.
You expect it to toot only when you press on the horn button and you expect it
to stop when you stop pressing on the horn button.

Do not use a set coil without a reset coil in a program.

Toggle Coil

A toggle coil changes its state when it is activated. You can link it to any of the
following bit operands:

*+ Memory Bit
+ Output

Toggle Coil is fast;the execution time is shorter that Reset Coil.

An example of a toggled coil is an light switch. When you turn on a light, it
stays lit until you toggle it; it then turns off. The light stays off until you toggle

it back on.

Operands

Ladder elements and functions are linked to operands. Operands contain data.
The Ladder elements and functions determine the way that operand data is
used in your program. Every Operand has an Address and a Description. When
you select a Ladder element and place it in a net, the Select Operand and
Address box opens, enabling you to link an Operand type, select an address,
and assign a description.

Note that there are differences between Standard and Enhanced Vision

Divisions.

To View Operand Lists

1. Select the Operand tab at the bottom of the Output Window; the operands

are displayed.

2. Click an operand type in the left pane; a list of that operand type is

displayed.

Note that you can edit values and descriptions in the Output Window.

Operand Types and Symbols

Type Symbol (Q'ty Q'ty Value |Address Address
Standard+ Enhanced Range Range
V130 Standard Enhanced

Input I 544 Bit 10-1543

Output o 544 Bit 00-0543

Timer T 192 384 32-bit TO-T191 TO-T383

Counters (C) c 24 32 16-bit C0-C24 C0-C31

Memory Bit MB 4096 8192 Bit MB0-MB4095 |MB0-MB8191

Memory MI 2048 4095 16-bit MIO-MI2047 |MIO-MI4094

Integer
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X Operands (Enhanced only) Operands

Memory Long |[ML 256 512 32-bit MLO-ML255 MLO-ML511
Integer

Double Word |(DW 64 256 32-bit DWO0-DW63 DWO0-DW255
(unsigned)

Memory MF 24 64 32 MFO0-MF24 MFO0-MF63
Floating Point

Integer

Constant Value|# Dynamic Dynamic

X Operands (Enhanced only)

X Operands are processed within the CPU's RAM memory. Use them in
subroutines where scan time is critical, as for example during Interrupt

Routines.
(I) Note that X Operand values are not retained, meaning that they are
not backed up by battery.
Type Symbol Quantity Value Address
Range

X Bit XB 1024 Bit XB0-XB1023
X Integer XI 512 16-bit XI0-XI511

X Long Integer XL 256 32-bit XLO-XL255

X Double Word (unsigned) XDW 64 32-bit XDWO0-XDW63
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Operands

System Operands

System Operands

System Operands are connected to certain functions and values in the
controller's operating system.

Type Symbol Quantity Value Address Range
System Bit SB 512 Bit SB0-SB511
System Integer SI 512 16-bit SI0-SI511

System Long Integer SL 56 32-bit SLO-SL63

System Double Word (unsigned SDW 64 32-bit

Network Operand Types and Symbols

If a controller is networked, the following operands are accessible to other

controllers:
Type Symbol Quantity Value Address Range
Network System Bit NSB 8 Bit SB200-SB207
Network Input NI 17 Bit I10-116
Network System Integer NSI 2 16-bit SI200-S1201

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

F_-"' Diirect ﬁ* Corst |EE Metwork |

IMI

100

[

b achine 1 statuz

L]
]

DEC =

¥ & |0

N

Operand Addressing

An Operand Address is the physical location in the controller memory where

the data is stored.

For example:

¢« MB 10 - "10" is the address of the MB Operand
e MI 35 - "35" is the address of the MI Operand

e T12-"12" is the address of the Timer Operand
You can also assign descriptions to the operands you use in your application.
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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|

T, Direct |’EfEI Const |BZ et |

Pawer-
IMI j |32 |Start Tenpd ijﬁreup 3
- Cancel

=, | {‘,‘:'§| [oEC vlp%p;‘

& 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.

I | Fower-up
K Leter |IS] | 4| value
[ m Memory Integer T
Sl System Integer il ] 24
ML Memory Long ] 1 1024

Constant Values #

A Constant Value is an integer number, either signed or unsigned, that is
created by the programmer. Constant Values are symbolized by a number
sign.

To use a Constant Value in your program, select the
Constant option in the Select Operand and Address
dialog box and enter a number.
You can also select the unsigned integer option.
When entering the value, you can toggle to Hex via
<CTRL> + <H>.

Constant Value Operands

You can create a list of named Constant Value Operands in the Output Window
at the bottom of the screen.

1. Select the Constant tab in the Output Window; the list of Constant Values
opens.

2. Enter a Description and a Value; note the Unsigned option.
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3. Create a new Constant Value by pressing Enter.

When you create a Constant Value in this way, the program references the
value by the description.

By entering the Constant Value's description in the Select Operand and
Address dialog box, you can use this Constant Value in your application.

Memory Bits (MB)
Memory Bits are bit operands ( 0 or 1).
There are 4096 MBs, address MB 0 - MB 4095.

To display a list of operands, click on the Operand tab in the Output Window at
bottom of the screen, then select the operand type. Scroll down to view the
list

Inputs (l)
Inputs are bit operands (0 or 1).

The number of Inputs varies according to the Snap-in I/O Modules and I/0
Expansion Modules you integrate into your system.

An Input is an actual hardwired input connection into the controller.

To display a list of operands, click on the Operand tab in the Output Window at
bottom of the screen, then select the operand type. Scroll down to view the
list

Outputs (O)
Outputs are bit operands ( 0 or 1).

The number of Outputs varies according to the Snap-in I/O Modules and I/0O
Expansion Modules you integrate into your system.

An Output is an actual hardwired output connection from the controller.

To display a list of operands, click on the Operand tab in the Output Window at
bottom of the screen, then select the operand type. Scroll down to view the
list

Timers (T)

To use a timer in your program, place an element in a net, select T, then
define the timer's attributes as shown below.'

TD1 e Select [ Select
[00:00:05.00] - m timer tS_EIEu:'tﬁttcu reset
Drelay .| imer &t poyver-up
S L S—

There are 3 types of timers. Each timer type has 3 variables:
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* Timer Bit Value: A timer is scanned as a bit data type (scan for OFF, scan
for ON). The result of the scan is dependent on the timer type.

¢ Timer Preset Value. A running timer always decrements (counts down)
from the Preset Value. The Preset Values are loaded for all timers at
power up. The Preset Value is also loaded into the Current Value when the
timer is reset.

¢ Timer Current Value. The current value of the timer is dependent on the
timer type.

All timer types are activated by a rising transition edge, OFF to ON. The
condition you use to activate the timer should be scanned only once per PLC
program scan

TD- Timer: On Delay

Reset

Start
& Run

Timer T
Running

- ——

|

Bit
Value

1

!

When the timer's Start & Run Condition is OFF, the timer's Bit Value is also
OFF.

When the timer's Start & Run Condition rises, the timer's Preset Value is
loaded into the timer's Current Value. The timer begins to run. Note that the
timer's Bit Value is OFF.

If the timer's Start & Run Condition remains ON during subsequent PLC cycles,
the Current Value of the timer continues to decrement.

When the timer has decremented to 0, and the timer's Start & Run Condition is
still ON, the timer's Bit Value turns ON. Note that when the timer has finished
running, its Current Value is 0.

If the timer's Start & Run Condition falls while the timer is decrementing, the
timer stops running. The current value of the timer remains.

Timer Reset takes precedence over the timer's Start & Run Condition. When
the timer' Reset Condition rises, the timer's Bit Value turns OFF. The timer's
Preset Value is loaded into the Current Value, and the timer's Start & Run
Condition cannot activate the timer as long as Reset is ON..

When the timer's Reset Condition falls while the timer's Start & Run Condition
is ON, the timer begins to run, exactly the same as when the timer's Start &
Run Condition rises.

Below, pressing Key #1 on the Vision keypad activates TD1, which is preset to
5 seconds. If Key #1 is held down for 5 seconds, TD1 decrements to zero. O1
switches on.

If, however, Key #1 is released before TD1 has finished, the timer stops. When
Key #1 is pressed again, TD1 again begins to decrement from 5 seconds.
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SB 4 . T .
Ky #1 . [00:00:05.00] -
Delay
o ()
: T : 01
o [00:00:05.00] |- Output 1
Delay

| (5}

TA Timer: Accumulated

Reset

Run
Enable

. T —=
Timer
Running .

N L LLLLLL I

Bit
Value

Accumulated time  Preset Value
T,+T,+T,; = T

When the timer's Run Enable Condition rises, the timer's Preset Value is loaded
into the timer's Current Value. The timer begins to run. Note that the timer's
Bit Value is OFF. When the timer's Run Enable Condition remains ON during
subsequent PLC cycles, the Current Value of the timer continues to decrement.

When the timer has decremented to 0, and the timer's Start & Run Condition is
still ON, the timer's Bit Value turns ON. Note that when the timer has finished
running, its Current Value is 0.

If the timer's Run Enable Condition falls while the timer is running, the timer
stops running, but the current value of the timer is retained. When the timer
is reactivated, it begins decrementing from the retained value.

Timer Reset takes precedence over the timer's Run Enable Condition. When
the timer' Reset Condition rises, the timer's Bit Value turns OFF. The timer's
Preset Value is loaded into the Current Value, and the timer's Run Enable
Condition cannot activate the timer as long as Reset is ON.

When the timer's Reset Condition falls while the timer's Start & Run Condition
is ON, the timer begins to run, exactly the same as when the timer's Run
Enable Condition rises.

Note o Once a TA Timer has reached its preset value, its Bit Value remains
ON until the timer is reset in the program. The timer cannot be
activated by Run Enable until it has been reset.

In the net below, pressing Key #2 on the Vision keypad activates TA2, which is
preset to 5 seconds. If Key #2 is held down for 5 seconds, TA2 decrements to
zero. O2 switches on.

If, however, Key #2 is released after 2.53 seconds--before TA2 has reached
the preset value--the timer stops and its current value is retained . When Key
#2 is pressed again, TA2 begins to decrement from 2.53 seconds. When TA2
decrements to 0, O2 turns ON.
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Sh 42 . Ta 2
Few #2 | [00:00:05.00]
| Accurmulated

| | ¢ N
1 I L% A

- Ta 2 . Ta 2 . oz
- [00:00:05.00]) |- [00:00:05.00] - Output 2
| Accumulated .| Accumulated .

| {E}
TE Timer: Extended Pulse
Reset

=,

—

Start

T T

Timer
Running

[

.-------I--L-

]

Bit

Value
When the timer's Start Condition rises, and the Bit Value is OFF, the timer's
Preset Value is loaded into the timer's Current Value. The timer begins to run
and the Bit Value turns ON.

If the timer's Start Condition remains ON during subsequent PLC cycles, the
Current Value of the timer continues to decrement. However, if the timer's
Start Condition rises before the timer has decremented to its Preset Value, the
timer reloads the Preset Value into the Current Value, and again begins to
decrement. Note that a falling Start condition does not affect the timer.

f

When the timer has decremented to 0 the timer's Bit Value turns OFF. Note
that when the timer has finished running, its Current Value is 0.

Timer Reset takes precedence over the timer's Start Condition. When the
timer' Reset Condition rises, the timer's Bit Value turns OFF. The timer's Preset
Value is loaded into the Current Value, and the timer's Start Condition cannot
activate the timer as long as Reset is ON..

When the timer's Reset Condition falls while the timer's Start Condition is ON,
the timer stops. When the Start condition rises, the timer begins to run,
counting down from the Preset Value, exactly the same as when the timer's
Start Condition rises.

Note o Once a TE Timer has reached its preset value, its Bit Value remains
OFF until the timer is reset in the program.

In the nets below, pressing Key #3 on the Vision keypad activates TE3, which
is preset to 5 seconds. Once Key #3 is pressed, TE3 decrements to zero. O3
switches on.

SB 43 . TE 3 .
Few#3 . [00:00:05.00 .
Estended
o ()
. TE 3 . (]
(00000500 - Output 3
Extended

| 1 n N
1 I ] g
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Notes o ‘ A Timer value can be displayed in a Display as either a current or
elapsed value.
i The maximum amount of time that you can set a timer for is 99
hours, 59 minutes, and 59.99 seconds.

Viewing and Setting Timers

To display a list of Timers, click on the Operand tab in the Output Window at
bottom of the screen, then select Timers. Scroll down to view the list.

Memory Bits ¥ | 00:00:05.00]

T — I

Timers can also be preset and edited in the Select Operand and Address dialog
box when you insert a timer into your program.

You can also use Information Mode to edit or enter a timer value via the
controller keyboard while the controller is running its control program.

Counters (C)

VisiLogic offers 24 built-in counters, represented by the symbol C. To use an
Up Counter in your program, place an Increment function in a net and select C.
To use a Down Counter in your program, use a Decrement function.

A counter counts rising-edge pulses.

When the accumulated number of pulses equals the counter's preset value,
power flows through the function and the counter bit turns ON. Once the
preset value is reached, the counter bit stays ON until it is reset via a Reset
Coil. This also initializes the counter value.

5B 53
EMTER
— F| EN__ENQ
. Lo INC
T (1)} - TDO 4 B Value to increment
Counter 00:01-00,00] - -
Times |9y Diect |
{ 3
ok
O copr - Ic =||o |Courtes 1= g
[0001:0000] |- Countes . - . - 5, | | o Carcel
Twner 5 : i DEC = [ it |
i | {E} 0 ﬂ Hep
Note o Counter values can be displayed on the controller screen via a

Counter Variable in the HMI editor. Either the current or the
elapsed counter value can be shown in a Display.
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Viewing and Setting Counters

A counter's Preset Value can be assigned either in the Select Operand box or in
the Output Window. To display a list of Counters, click on the Operand tab in
the Output Window at bottom of the screen, then select Counters. Scroll down
to view the list.

See whether
the Counter is

Edit the Wiew valles Zelect &
Preset in Test format .
Walle . Mode .
™ S0 System Double Woed = i) i i [
[ 2

in use.
v “144 L0 T

DEC | Status Senson 2
DEC
[EC
DEC

[ F

# Sigred Constarts L 3 v -6 ]
UnE8 UnSigned Constants C 1 0 [n]
HET  Mehwatk C 5 0 L]

M S

)

%] Operands |_@ Watches |H Fired |,§} Carnipike I,F;? Evert Lag

Memory Integers (Ml)

Memory Integers are 16-bit integer operands that may be signed or unsigned.
The range of an Ml is -32768 to +32767.

There are 2048 MIs (Address MI 0 - MI 2047).

To display a list of operands, click on the Operand tab in the Output Window at
bottom of the screen, then select the operand type. Scroll down to view the
list

Memory Long Integer (ML)

Memory Long Integers are 32-bit integer operands that may be signed or
unsigned, with a range of -2,147,483,648 to +2,147,483,647.

There are 256 MLs (ML 0 - ML 255).

To display a list of operands, click on the Operand tab in the Output Window at
bottom of the screen, then select the operand type. Scroll down to view the
list

Double Word (DW)

Double Words are 32-bit unsigned integer operands, maximum value
4,294,967,295.

There are 64 Double Words, address DWO to DW63.

Memory Floating Point Integer (MF)

Floating point integers are 32-bit integer operands that may be signed or
unsigned, with a range of -3.402E37 to -1.176E-35 for negative numbers, and
+1.176E-35 to +3.402E37 for positive numbers.

There are 24 MFs (MF 0 - MF23).

To display a list of operands, click on the Operand tab in the Output Window at
bottom of the screen, then select the operand type. Scroll down to view the
list
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X Operands (Enhanced only)

X Operands are processed within the CPU's RAM memory. Use them in
subroutines where scan time is critical, as for example during Interrupt
Routines.

Note that X Operand values are not retained, meaning that they are
not backed up by battery.

Type Symbol Quantity Value Address
Range

X Bit XB 1024 Bit XB0-XB1023

X Integer XI 512 16-bit XI0-XI511

X Long Integer XL 256 32-bit XLO-XL255

X Double Word (unsigned) XDW 64 32-bit XDWO0-XDW63

System Operands (Sl) (SL) (SB) (SDW)

System Operands types include: System Bits (SB), System Integers (SI),
System Double Word (SDW), and System Long (SL).

System Operands are used by the controller's operating system to manage
certain functions and values. Many System Operands are linked to fixed
parameters and are read-only, such as SB 2 Power-up bit, which turns ON for
a single cycle whenever the controller powers up.

Other System Operands can be written to by the program, or via INFO Mode.
For example, to calculate the current internal temperature of the controller,
you can turn on SB 14; the controller will then write the current temperature
into SI 14, which is read only.

To display a list of System Operands with their descriptions, click on the
Operand tab in the Output Window at bottom of the screen, then select the
operand type. Scroll down to view the list.

Note o System Operands have preset descriptions that describe their
function. If descriptions have been changed, or if you are opening a
project that was written using a different version of VisiLogic, you
can display restore descriptions via the Project Menu Project>System
Descriptions>Restore all System Descriptions.

* All SBs and SIs which do not have descriptions are reserved for use
by the system.

ML Memory ong P Ope [ fdd | Use |Fomat|Descriptior
D' Double Word Sl 74 M
MF  Memory float sl 20 [P Raserved for Modem Status: COM 1
SE System Bitz Sl 81 [0S may not ke | Emor Code: COM 1
51| System | deger <l 22 | uzedin progeam | Meder Status: COM 2
SL  Systemlong 51 83 UEL | Etror Code: COM 2
SOV System Double Wore 51 84 v C | Moden Status: COM 3
C  Counters 51 3 X&:ﬂr Code: COM 3
# Signed Conztants ol o ] DEC

System Bits

General, SBs 0-15

# Description Turns ON when: Turns OFF Reset by:

when:
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Operands

SB 0 |Always 0 Never Always
SB1 |Always1 Always Never
SB 2 |Power-up bit Power-up occurs, for 1
scan
Note that SB2 is limited to 800 instances per program. You can use SB2 to drive MBs and use
those in your program. If you are using Enhanced Vision, note that XBs are initialized at powerup.
SB 3 |1 second pulse
SB 4 |Divide by zero
SB 5 |Outputs short circuit
SB 6 |Keyboard is active
SB 7 |100 mS pulse
SB 8 |Battery low
SB9 |RAM failure :Bit value is not 0 |Battery needs to be Battery and RAM |Reset by user:
orl replaced, or RAM has are functioning |via info, or
failed Communication
SB 10 |Float Error By OS when the result of By user, or at
a float operation is an power-up.
illegal float value.
Error code is in SI440.
SB 11 |User Stack Overflow
SB 13 |ON at Rising Edge of SB3 Turns ON when SB3, 1 0s
(1sec pulse) second pulse, rises
SB 14 |Calculate current controller By user. By OS 0s
temperature (not supported by|When SB 14 turns ON,
V120/130/350) the value in SI 14,
Current Controller
Temperature updates.
SB 15 |[ON at Rising Edge of SB7 (100 [Turns ON when SB7, 0s
mS pulse) 100mS second pulse,
rises

Touchscreen models only (V280), SBs 16-17, 20-22

# Description Turns ON when: Turns OFF when: |Reset by:
SB 16 [Touchscreen Touchscreen is actually being The screen is not 0s
Active touched being touched.
Note that the touch property must
be assigned to a variable. If this
property is assigned, touching the
variable activates it, causing it to be
marked by the blinking cursor.
SB 17 |Enable/Disable User turns ON to enable a message |User turns it off. User
Touch-screen to be handwritten on the touch-
indication, screen with a stylus
Message Board
function
SB 22 |Enable Virtual ON by default in Touchscreen- Off by default in |User/ OS
Keypad only models (V290). Causes a all models with
(Relevant only to Virtual Touchscreen to be shown physical; keypad
Standard Vision on screen when the user touches May be turned
+ Touchscreen, a display entry variable. . OFF by user.
not Enhanced)) In Touchscreen + HMI keypad
models (V280), user turns ON to
enable Virtual keypad. When ON,
the normal alphanumeric keypad
is suspended.
Enable all HMI keys during Keypad Entry, SB 23
#  |Description |Turned ON [Turned Off |Comments
SB 23 |[Enable all HMI  [By program or |Off by default. Once By default, an active Keypad
keys during user turned ON, must be Entry variable suspends the
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System Operands (SI) (SL) (SB) (SDW)

Keypad Entry

or user.

turned OFF by program

normal activity of keypad keys.
This means that the following
SBs do not rise during keypad
entry: SB 40-49, 51, 52, 55, &
56.

Turning SB 23 enables the SBs
to rise during keypad entry.

# Description

Turned ON (Turned Off

Comments

SB 23 [Enable all HMI
keys during
Keypad Entry

By program or
user

Off by default. Once
turned ON, must be
turned OFF by program

By default, an active Keypad
Entry variable suspends the
normal activity of keypad keys.

or user. This means that the following
SBs do not rise during keypad
entry: SB 40-49, 51, 52, 55, &
56.
Turning SB 23 enables the SBs
to rise during keypad entry.
Initialize and Reset PLC, SB 24
# Description |[Turned ON [Turned Off Comments
SB 23 |[Enable all HMI  [By program or |Off by default. Once By default, an active Keypad
keys during user turned ON, must be Entry variable suspends the
Keypad Entry turned OFF by program |normal activity of keypad keys.
or user. This means that the following
SBs do not rise during keypad
entry: SB 40-49, 51, 52, 55, &
56.
Turning SB 23 enables the SBs
to rise during keypad entry.
# Description |Turned ON [Turned Off Comments
SB 24 |Initialize and By program or |Off by default. Once Set this to cause PLC to reset,
Reset PLC user turned ON, must be and to initialize all operands to

turned OFF by program |0

Note that SB 300 performs

or user.
Reset only.
HMI Display tasks, SBs 26-34
SB25 |Use operand User User Enables a variable to be indirectly
value as Index of addressed
HMI variable
SB 26 |Exiting OS Draw By OS By OS OS Draw Mode means that the
Mode (ON for 1 Turns ON for a controller's Operating System takes
cycle after OS single cycle when control of the LCD screen:
draw) SB 28 turns OF. During Info Mode
This happens at When a Display is entered
the following When the Virtual Keypad (touch-
times: screen models) is displayed
When the PLC
exits Info Mode
Rises the cycle
after a Display
is entered.
When Virtual
Keypad mode
exits.
SB 27 |Disable all keypad |By program By program If SB 27 is ON when a Display is
automation If SB 22 is ON, shown:
(touch-screen + SB 27 turns The user cannot navigate through
keyboard models ON the variables using the Enter or
only, V280) automatically Right-arrow keys.
No Keypad Entry Variable will be
marked by the blinking cursor. In
this case, a variable may be
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Operands

activated by:
=  Touch (V280 only)--assuming
it has been assigned the
Touch property.
= By writing the variable ID #
into SI 250, either via Info or
Online mode.

SB 28 |LCD: controlled by [By OS at entry to |By OS Any Ladder- drawn elements (ex.
OS (OS drawing |drawing mode, |whenthe OS |Draw Axis, Trends, Draw Pixel/Line),
on LCD) remains ON exits the are cleared when SB 28 turns ON;
during the drawing mode: |the programmer may use the
drawing task: PLC exits Negative Transition of SB 28 to
Info Mode. Info Mode. |refresh these elements on the LCD.
Rises when a After a
Display is Display is
entered. entered.
When the V290| When
enters Virtual Virtual
Keypad mode Keypad
and displays mode exits.
the virtual
keypad on the
LCD
SB 29 |HMI keypad entries|By program By OS Turn SB 29 ON after data is keyed
complete, reload into any variable, to enable the user
vars to skip keying in data for the
remaining variables in the current
(Relevant for non display.
touch-screen When SB 29 is ON:
models: V120, No cursor blinks on screen.
V230,V260) The current values of all variables
is loaded on screen.
SB 30 |Keypad Vars Standard Vision When a Use SB 30 to run ladder tasks that
Locked (Standard: By OS, after all| Display is require data entered via keypad.
OS turns ON after HMI keypad entered When a variable is active, pressing
entries complete entries are By turning the Enter button on the keypad
(Enhanced: User complete SB31 ON signals that the user has finished
turns ON/OFF) By SB29 When SB 27| entering the value. When the Enter
(Relevant for non turning ON and 29 turn button has been pressed for each
touch-screen By program OFF variable in the current display, SB
models: V120, Enhanced Vision When 30 turns ON.
V230,V260) (non touch- keypad Note - To immediately re-enable data
screen) entry entry (restore cursor) turn SB31 ON
Turned ON by variable is
User touched
SB 31 [Refresh current By program By OS Restores the Display cursor, re-
LCD screen display activates all keypad entry variables in
variables the current Display.
(Relevant for non
touch-screen
models: V120,
V230,V260)
SB 32 |HMI keypad entry |By OS By OS This turns ON automatically when the
in progress blinking cursor is on an active

variable.

SBs 33 and 34 function when an HMI Display that calls a subroutine is loaded/unloaded from the display

screen.

Note + ASCII String Display: In cases where a Display contains a Display ASCII String Variable, and the linked
subroutine contains the Display String 'trigger' MB, reset this MB when the Display unloads by using the falling
edge of SB 34.

SB 33

Load Display with
linked Call
Subroutine

By OS

By OS

When a Display containing a Call
Subroutine starts loading, SB 33
turns ON for a single scan cycle the
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first time the linked subroutine runs.
Use this SB to initialize operands in
the HMI subroutine.

SB 34 |UnLoad Display By OS By OS When a Display containing a Call
with linked Call Subroutine starts unloading, SB 34
Subroutine turns ON for a single scan cycle the

last time the linked subroutine runs.

SB 36 |[INFO mode By OS, Remote |Turns OFF

Access, or when user
program exits Info
Mode

SB 37 |Exclude last By Remote 0os Enables user to skip going back to
Display from FIFO |Access, or certain Displays.

program

SB 38 |Invert Touchscreen |By program By program If a Touchscreen text or image
element pixels element is touched and this bit is on,
(Text, images) the pixels in the element reverse

color.

SB Draw: Out of The OS attempts |At the 0s

110 |Range to draw a line or |beginning of

pixel outside of |every cycle
the legal limits of
the controller's
LCD.
SB Keypad entry By OS By OS Turns ON for one scan when the
250 |within limits "The current |entered value is within the Min/Max
Display is limits set in the variable's
either re-called|parameters.
or changed,
or
" At the
beginning of
the next
program cycle.

SB Keypad entry By OS By OS Is ON when the entered value is

251 |exceeds limits " The current |within the Min/Max limits.

Display is Note < When this SB is ON, the
either re-called|blinking cursor remains on the active
or changed, variable even after the user presses
or Enter.

" At the

beginning of

the next

program cycle.

# Description Turns ON when: Turns OFF Reset by:

when:

SB 26 |Exiting OS Draw Mode (ON for 1 Turns ON for a single  |At all other oS
cycle after OS draw) cycle when SB 28 turns |times
OS Draw Mode means that the OFF. This happens at
controller's Operating System takes |the following times:
control of the LCD screen: When the PLC exits

During Info Mode Info Mode.

When a Display is entered Rises the cycle after

When the Virtual Keypad (touch- a Display is entered.

screen models) is displayed When Virtual Keypad

When 'Symbols' are displayed mode exits.

during Keypad Entry. After 'Symbols' are
displayed during
Keypad Entry.

SB 27 |Enter Display without active Keypad [By program By program
Entry Variables
If SB 27 is ON when a Display is
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Operands

shown:
The user cannot navigate through
the variables using the Enter or
Right-arrow keys.
No Keypad Entry Variable will be
marked by the blinking cursor. In
this case, a variable may be
activated by:
=  Touch (V280 only)--
assuming it has been
assigned the Touch
property.
= By writing the variable ID #
into SI 250, either via Info
or Online mode.

SB 28

LCD controlled by OS (OS drawing)
OS Draw Mode means that the

ON when the PLC is
in Info Mode.

PLC exits Info
Mode

0os

controller's Operating System takes ON when 'Symbols' After a
control of the LCD screen: are displayed during Display is
During Info Mode Keypad Entry. entered.
When a Display is entered Rises when a Display
When the Virtual Keypad (touch- is entered.
screen models) is displayed In V290, which uses
When 'Symbols' are displayed a virtual screen
during Keypad Entry. keyboard, SB 28 is
always ON.
SB 29 [Current keypad entry sets SB 30 By program By program 0s
(HMI keypad entries complete)
Turn SB 29 ON after data is keyed
into any variable, enabling the user
to skip keying in data for all of the
variables on-screen.
Also refreshes all Display variables
on-screen
SB 30 |HMI keypad entries completed Turns ON when: Turns OFF oS
When a variable is active, pressing Turns ON when: when:
the Enter button on the keypad When the Enter SB31 turns
signals that the user has finished button has been ON
entering the value. pressed for each When PLC is
Note - Turning this SB OFF, via Variable, SB 30 turns| initialized
SB31, enables the variables to be ON.
reactivated. By program
By SB29, by program
SB 31 [Refresh current LCD screen display |Turning this ON reloads 0s
variables the display, initializing
all Keypad Entry
variables.
SB 32 |HMI keypad entry in progress 0s

SBs 33 and 34 function when an HMI Display that calls a subroutine is loaded/unloaded from the display

screen.

Note + ASCII String Display: In cases where a Display contains a Display ASCII String Variable, and the linked
subroutine contains the Display String 'trigger' MB, you can reset this MB when the Display unloads by using
the falling edge of SB 34.

SB 33 |Load Display with linked Call When a Display oS
Subroutine containing a Call
- Use this SB to initialize operands |Subroutine starts
in the HMI subroutine. loading, SB 33 turns
- Do not link this SB to a positive |ON for a single scan
or negative transitional contact. cycle the first time the
linked subroutine runs.
SB 34 |UnLoad Display with linked Call When a Display oS

Subroutine

containing a Call
Subroutine starts
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unloading, SB 34
turns ON for a single
scan cycle the last time
the linked subroutine

runs.
OnLine Test SB 35
# Description Turns ON when: Turns OFF Reset
when: by:
SB 35 |OnLine Test Point During OnLine mode, One or none
Single Scan, when more instances are

than 1 instance of OnLine |activated
Test Point is activated
(receives RLO).

INFO mode, SB 36

#  |Description |Turned ON |Turned Off |Comments

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

Exclude last Display from FIFO,SB 37

# Description Turned|Turned |Comments
ON Off
SB 37 |Exclude last Display By By program |Enables user to skip going back to certain

from FIFO program Displays

Invert Touchscreen element pixels, SB 38

# Description Turned|Turned |Comments
ON Off
SB 38 |Invert Touchscreen By By program |If a Touchscreen text or image element is
element pixels (Text, program touched and this bit is on, the pixels in the
images) element reverse color.
FLASH Memory Access, SB 39
# Description Turned|Turned |Comments
ON Off

SB 39 |FLASH on LCD, Display |FLASH |[By OS
not Refreshed (V570, memory
290-C,530) is on

screen

Keypad keys, SBs 40-72
Note that the presence of function keys is model-dependant.

# Description Turns ON when: |Turns OFF |Reset by:
when:

SB 40 Key: # 0 Key is pressed/held |Key is 0s

SB41 |Key: #1 down released

SB 42 Key: # 2
SB 43 Key: # 3
SB 44 Key: # 4
SB45 |Key: #5
SB46 |Key: #6
SB 47 Key: # 7
SB48 |Key: # 8
SB49 |Key: #9
SB 50 Plus/Minus
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SB 51 Left Arrow

SB 52 Right Arrow

SB 53 ENTER

SB 54 <i> (ON when in Info mode, may be

turned ON in order to enter Info, via
Remote Access or user program)

SB55 |Up

SB 56 Down

SB 57 ESC

SB 58 |F1

SB59 |F2

SB60 |F3

SB 61 F4

SB62 |F5

SB 63 |[F6

SB 64 F7

SB65 |F8

SB 66 |F9

SB 67 F10

SB68 |F11

SB69 [F12

SB 70 F13

SB71 F14

SB 72 F15

Disable HMI cursor blinking SB 73

Note that the presence of function keys is model-dependant.

# Description Turns ON when: |Turns OFF |Reset by:
when:

SB Disable HMI cursor blinking (Turn ON to |[By user program By user By user

73 disable blinking) program program

Download Complete, SB 75

# Description Turns ON when: |Turns OFF |Reset by:
when:

SB  |Download Complete, PLC and HMI When Download is The scan 0s

75 applications finished, Turns ON for |after

single scan ; PLC can |Download
then run application |ends

Keypad Entry: Focus (V130), SB 76

# Description Turns ON when: |Turns OFF |Reset by:
when:

SB Keypad Entry: Focus (V130) By user By user By user, or at

76 If SB 76 is OFF after Keypad Entry, the Power-up

user must use the arrow keys to move
to the next variable in the Variable Tab
Order

If SB 76 is ON, the user moves to the
next variable by pressing the Enter
button twice:

- Once to 'approve' the value

- Once to jump to and open the next
variable for data entry.

To enable the user to press Enter once,
to both jump to and to automatically
open the next variable for data

entry, turn ON both SB76 and SB108
(Press "Enter" 1x)

Note that the user can press ESC to exit

keypad entry mode.
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Modem 'busy’ status, (Color only) SB 77-79

Each port is linked to an SB indicating modem communication status. These can be used
as a condition to sending new messages.

# Description Turns ON Turns OFF when: Reset by:
when:

SB 77 |[Modem 'Busy': COM Port 1 Port is busy Port is free 0s

SB 78 |Modem 'Busy': COM Port 2 transmitting or

SB 79 |Modem 'Busy': COM Port 3 receiving

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 SB80| SB
Failed: COM Port 1 81
SB 82 |Modem Initialized: COM Port 2 0 0 |After Power-up, before COM Init
SB 83 [COM Port/Modem Initialization 0 1 |Modem Initialization attempt failed,
Failed: COM Port 2 Modem is not initialized
SB 84 |[Modem Initialized: COM Port 3 1 0 [Modem Initialization attempt
succeeded, Modem is initialized.
SB 85 |[COM Port/Modem Initialization 1 1 |Not possible
Failed: COM Port 3

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 Turns OFF when: Reset by:
when:
SB 86 |[Modem Connection Status: COM |PLC receives Hang-up 0s, at
Port 1 'Connect' string PLC receives string 'No|Power-up
SB 87 |Modem Connection Status: COM |from modem Carrier'
Port 2 PLC receives break
SB 88 |Modem Connection Status: COM signal
Port 3

1/0 Expansion Modules, SB 91
See Help topic Detecting short-circuited end devices

# Description Turns ON when: Turns OFF Reset by:
when:
SB 91 |I/O Exp. Module--Command |ON when commands cannot |[OFF when
buffer is full be sent to the I/O module. |commands can
be sent to the
I/O module.

GPRS modem connected, SB 100

# Description [Turns ON when: Turns OFF Reset by:
when:

SB 100|GPRS modem Call Remote device begins. End Session  |OS
connected GPRS incoming call is answered. succeeds.
Disconnect
from Network
succeeds.
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MODBUS Read Long: SB 102

# |Description  |Turns ON when: |Turns OFF when: |Reset by:
SB 102|MODBUS Read By User program e By default User
long: Transpose * By User Program
16 bits of 32-bit
long
Press "Enter" 1x (V130) SB 108
# Description Turns ON when: |Turns OFF |Reset by:
when:
SB Press "Enter" 1x (V130) By user By user By user

108 |If BOTH SB76 and SB108 are ON, after
entering a keypad value, the user needs
to press Enter only once, to approve the
value, and to automatically jump to
and open the next variable for data
entry.

Note that the user can press ESC to exit
keypad entry mode.

Draw: Out of Range SB 110

# Description Turns ON when: Turns OFF Reset by:
when:
SB 110 |Draw: Out of Range The OS attempts to draw a |At the beginning |0OS

line or pixel outside of the of every cycle
legal limits of the controller's
LCD.

Keypad keys, letter/number order, V130 SB115

Each one of the V130 keypad keys 2 to 9 are marked with both letters and numbers. For
example, Key 2 is marked with the numeral 2, and by the letters abc. By default, at
keypad entry, the a single keypress enters '2', two key presses enter 'a’, three enter 'b’,
and so on.

In order to cause the letter 'a’ to be selected by a single keypress, turn SB 115 ON. This
reverses the number-letter order to letter number, and in the case of Key 1, reverses
number-symbol to symbol-number.

# Description Turns ON : Turns OFF : Reset by:
SB 115 |V130 only. Reverse key User Program Default. User
letter/number order User Program

Save Trends to SD Card, SB 116-119

When you save a Trend to an SD card, each time you start and stop the save, another
segment is added to the .utr file.

# Description Turns ON : Turns OFF : |Reset by:
SB 116 |SD Trends to SD: Set |User application User User
to Overwrite .utr application

Use these to control the display of Trend segments on the HMI screen. Use the inverted contact of
SB119 as a condition.

SB 117 |SD Trends: Jump to User application User User
next segment application

SB 118 |SD Trends: Jump to User application User User
previous segment application

SB 119 |SD Trends: System User application User User
busy - Draw Trend is application

gathering data

DTR/DSR signals, SBs 120-125
SBs 120-125 register the signals that each port receives from the DTR and DSR pins of a
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serial communication cable.
The DTR SBs 120, 122, and 124 are also used by the OS to control the DTR signal during

RS485 serial communications, and during GPRS communications using the Sony Ericsson
GPRS modem.

# Description Turns ON Turns OFF Reset by:
when: when:

SB 120 |DTR COM Port 1 (signal output |DTR signal DTR signal 0S, may also be reset
from PLC) present absent by user

SB 121 |DSR COM Port 1 (signal input |DSR signal DSR signal 0s
to PLC) present absent

SB 122 |DTR COM Port 2 (signal output |DTR signal DTR signal 0S, may also be reset
from PLC) present absent by user

SB 123 |DSR COM Port 2 (signal input |DSR signal DSR signal 0s
to PLC) present absent

SB 124 |DTR COM Port 3 (signal output |DTR signal DTR signal 0S, may also be reset
from PLC) present absent by user

SB 125 |DSR COM Port 3 (signal input |DSR signal DSR signal 0s
to PLC) present absent

COM SBs 132-137

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 Turns OFF when: Reset by:
when:
SB 132 |COM Port 1, Data During data send |(When data is not being |0S
Transmission sent
SB 133 COM Port 2, Data
Transmission
SB 134 |COM Port 3, Data
Transmission
SB 135 |COM Port 1, Data Receive During data When data is not being |0OS
SB 136 |COM Port 2, Data Receive reception received
SB 137 |COM Port 3, Data Receive
Remote Access - Read Only, SB140
# |Description |Turns ON : |Turns OFF : |Reset by:

SB 140 [Remote Access - Read |User application User User
Only When ON, PLC ignores |application
requests from Remote
Access and Remote
Operator
Ethernet-enabled controllers only, SBs 141-176
# Description Turns ON Turns OFF Reset by: |Comments
when: when:
SB Ethernet: Card Ethernet card |[No Ethernet When the Ethernet: Card
141 |Exists is found card is installed Initialization FB runs, the
PLC checks whether an
Ethernet card is installed.
SB Ethernet: Card Ethernet card |Ethernet card
142 |Initialized initialization initialization
succeeds fails
SB Ethernet: Socket |Socket O Socket 0
143 |0 Initialized initialization initialization
succeeds fails
SB Ethernet: Socket |Socket 1 Socket 1
144 |1 Initialized initialization initialization
succeeds fails
SB Ethernet: Socket |Socket 2 Socket 2
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145 |2 Initialized initialization initialization
succeeds fails
SB Ethernet: Socket |Socket 3 Socket 3
146 |3 Initialized initialization initialization
succeeds fails
SB Ethernet: Socket |Connection Socket 0 is free SBs 147-150 turn ON
147 |0 Connected established via when:
Socket 0 « Link exists
SB Ethernet: Socket |Connection Socket 1 is free e  Ethernet Card
148 |1 Connected established via initialization
Socket 1 complete
SB Ethernet: Socket |Connection Socket 2 is free e Socket initialization
149 |2 Connected established via complete
Socket 2 e Hardware TCP/IP
SB Ethernet Status: |Connection Socket 3 is free Socket state is
150 |[Socket 3 established via Connection
Connected Socket 3 Established
SB Ethernet Link: A link exists No link exists This refers to the physical
151 |Communication [(cable plugged |(cable Ethernet cable
established in) disconnected)
SB Ethernet Link: When a When a
152 |10baseT 10baseT link is |10baseT link is
detected, not detected,
during data during data
transmit/ transmit/
receive. receive.
SB Ethernet Link: When a When a
153 |100baseT 100baseT link |100baseT link
is detected, is not detected,
during data during data
transmit/ transmit/
receive. receive.
SB Ethernet: data More than one |One or no
154 |collision device is devices are
transmitting transmitting
data over the |data over the
Ethernet Ethernet
network network
SB Ethernet: Socket |Data is being |Data is not
155 |0 Send in transmitted via |being
Progress Socket 0 transmitted via
Socket 0
SB Ethernet: Socket |Data is being |Data is not
156 |1 Send in transmitted via |being
Progress Socket 1 transmitted via
Socket 1
SB Ethernet: Socket |Data is being |Data is not
157 |2 Send in transmitted via |being
Progress Socket 2 transmitted via
Socket 2
SB Ethernet: Socket |Data is being |Data is not
158 |3 Send in transmitted via |being
Progress Socket 3 transmitted via
Socket 3
SB Enable Unicast, |Turn ON (ON |Turn OFF to
159 |[Socket 0 by default) to |disable Socket
enable Socket |0 for Unicast
0 for Unicast
SB Ethernet
162 |Reconnect
parameters
saved
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SB Connection is By OS, when SB turns ON when Close
163 Closed (Socket |connection is Connection is performed.
0) closed This is after Transmit /
Receive buffers are empty
or 1-second timeout has
passed. Socket is initialized.
SB Connection By OS, when
164 |Closed (Socket |connection is
1) closed
SB Connection By OS, when
165 |[Closed (Socket |connection is
2) closed
SB Connection By OS, when
166 |Closed (Socket |connection is
3) closed
SB Ethernet Critical |Turns ON at OS reads Ethernet card
167 |error critical error registers to SI 300 - 427,
then re-initializes the card.
User must reset PLC
SB Enable "Link lost"|Automatically |Do not SB 168 should be turned
168 |auto recover retry link automatically ON at power-up.
retry (default) It is OFF by default to
preserve backwards
compatibility with
applications created
previous to OS 4.70 B14.
If SB 168 is ON, when the
Ethernet link fails, the OS
saves the Ethernet
parameters and resets:
e SB 142 Card Initialized
® SBs 143-146 Socket
initialized (Sockets 0-3)
e SBs 147-150 Socket
connected (Sockets 0-3)
When the Ethernet link is
reestablished, the O/S
performs CARD INIT and
SOCKET INIT for all 4
sockets according to the
saved parameters.
SB Automatic At Ladder TCP - Used as internal flags
169 |reconnect by O/S in order to perform
requested, in auto reconnect (user
progress (Socket parameters SI 107 - 110)
0)
SB Automatic
170 |reconnect
requested, in
progress (Socket
1)
SB Automatic
171 |reconnect
requested, in
progress (Socket
2)
SB Automatic
172 |reconnect
requested, in
progress (Socket
3)
SB Automatic
173 |reconnect
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requested
(Socket 0)

SB Automatic
174 |reconnect
requested
(Socket 1)

SB Automatic
175 |reconnect
requested
(Socket 2)

SB Automatic
176 |reconnect
requested
(Socket 3)

Received message is invalid, SBs 180-182

When SBs180-182 turns ON, the STX, ETX, or checksum of the received message was
incorrect.

SB Description Turns ON when: Turns OFF when:

180 COM1 Received Message Invalid, |Received message is Another message is
STX/ETX/Checksum (V570, 290- |invalid received
C,130)

181 COM2 Received Message Invalid,
STX/ETX/Checksum (V570, 290-
C,130)

182 COM3 Received Message Invalid,
STX/ETX/Checksum (V570, 290-
C,130)

SMS message transmission status, SBs 184-185

Standard Vision Division
Controllers in this division can only support a single modem. You can connect a modem to any
COM port. However, note that SB 184 TX Success and SB 185 TX Failed indicate message
transmission status regardless of the actual COM port connected to the modem.
Enhanced Vision Division
Controllers in this division can support a modem on each COM port. Each port is linked to a
Succeed and Fail SB:
COM1: SB 184 and SB 185, COM2: SB186 and SB 187, COM3: SB 188 and SB 189.
Each port has a Succeed and Fail SB. When the Send process begins from a particular COM port,
for each and every message, both the Succeed and Fail SB turn OFF.
If the message is sent successfully, the bit turns ON, indicating the success or failure of that
message.
If the message fails, when TimeOut is exceeded or because the modem reports an error, the bit
remains OFF.
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
COM1 (ACK)
185 SMS: Transmission Failed, COM1 |Transmission fails
(NACK)
186 SMS: Transmission Succeeded, |Transmission succeeds
COM2 (ACK)
187 SMS: Transmission Failed, COM2 [Transmission fails
(NACK)
188 SMS: Transmission Succeeded, |Transmission succeeds
COM3 (ACK)
189 SMS: Transmission Failed, COM3 |Transmission fails
(NACK)

SMS messages: Write to Vector SBs 198-199

Use these together with SI 198 and 199 to write incoming SMS messages to a vector of operands.
This does not affect the function of the SMS message function blocks.
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# Description Turns ON when: Turns OFF Reset by:
when:
SB 198 |SMS Arrived, Record the |If SB 199 is set, , SB 198 |User Program User Program
Received SMS Message |is set when a message is
Length in SI 198 received
SB 199 |Save SMS to Memory User Program

Vector

CANbus, SBs 200-215, 236-237

The function of some operands depends on whether the CANbus network is defined as CANbus ISC
or UniCAN.

When using CANbus ISC

To learn how to use these operands to communicate data, check the topic CANbus
Networking.

# Description Turns ON Turns OFF Reset by:
when: when:
SB 200 |CANbus Network operand
SB 201 |CANbus Network operand
SB 202 |CANbus Network operand
SB 203  |CANbus Network operand
SB 204 |CANbus Network operand
SB 205 |CANbus Network operand
SB 206  |CANbus Network operand
SB 207 |CANbus Network operand
SB 208 |[CANbus Network operand
SB 209 |CANbus Network operand
SB 210 |CANbus Network operand
SB 211 |CANbus Network operand
SB 212 |CANbus Network operand
SB 213 |CANbus Network operand
SB 214  |CANbus Network operand
SB 215 |CANbus Network operand
SB 236 |CANbus Network Error is fixed.
communication error
SB 237 |CANbus Network disable
When using UniCAN
SB#|Description Turned ON Turned Off Comments
200 |Broadcast bit When UniCAN When UniCAN The user must

broadcast MB is
received whose status
is ON.

broadcast MB is
received whose
status is OFF.

initialize this SB

201 |High Priority Send Buffer |When full When not full Use the negative
Status transition of this SB
as a Send UniCAN
condition for High
Priority messages
202 |Low Priority Send Buffer |When full When not full Use the negative
Status transition of this SB
as a Send UniCAN
condition for Low
Priority messages
203 |UniCAN Broadcast in When data is being When data is not Use the negative

Progress

sent

being sent

transition of SB 203
as a Send Broadcast
condition,

76

VisiLogic: Ladder Programming



System Operands (SI) (SL) (SB) (SDW) Operands
SD Card, SBs 217-219
# Description Turns ON when: Turns OFF when: Reset
by:
SB SD Card Present An SD Card is in the slot, |SD Card is not found, or |OS
217 and is formatted to FAT32 |is incorrectly formatted
SB SD Card Write Enabled |Write is enabled: the Write is disabled: the 0s
218 card's write-protect lock is |card's write-protect lock
off is on
SB SD FIFO Empty (SD Card| Power-up There are no SD requests |0S
219 |may be Ejected) No SD Card is in Slot pending, such as Data
No SD requests exist  |1able Copy/Log, Alarms,
or from Info Mode
CANopen, SBs 240-243
SB# |Description Turns ON when: Turns OFF when: |Reset
by:
SB 240 |CANopen: Configuration The CANopen Configuration |No CANopen PLC
downloaded FB is downloaded to the PLC |Configuration is
present
SB 241 |CANopen: Configured CANopen Configuration was |CANopen Configuration |PLC
successful failed
SB 242 |CANopen: SDO in Progress|SDO is busy transferring SDO is not in progress |PLC
data
SB 243 |CANopen: SDO transfer SDO data transfer fails SDO transfer begins PLC
failed

Keypad entry, SBs 250-251

To learn how to use these operands to communicate data, check the topic Limit Keypad

Entry.
# Description Turns ON when: |Turns OFF Reset by:
when:
SB 250 Keypad entry within limits [Turns ON for one scan | e The current
(Relevant for Standard when the entered Display is either
Vision and non touch- value is within the re-called or
screen models: V120, Min/Max limits set in |changed,
V230,V260) the variable's or
parameters. ¢ At the beginning
of the next
program cycle.
SB 251 Keypad entry exceeds Is ON when the e The current
limits entered value is within|Display is either
(Relevant for Standard the Min/Max limits. re-called or
Vision and non touch- Note - When this SB |changed,
screen models: V120, is ON, the blinking or
V230,V260) cursor remains on the | e At the beginning
active variable even |of the next
after the user presses |program cycle.
Enter..
SMS ASCII, SB 279
# Description |Turns ON when: Turns OFF Reset by:
when:
SB 279 |Send SMS User Program User Program User Program
messages in Should be turned ON at
ASCII format power-up, before Com Init.

SMS Force SMS Display, SB 280
#

|Description |Turns ON when:

|Turns OFF

|IReset by:
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lwhen:

SB 280

Force Message |User Program

Display on Cell

Phone

User Program User Program

Should be turned ON at

power-up, before Com Init.

CANopen Buffer Management SB 284-293
Use a Negative Transition contact of the appropriate SB as a Send condition.

# Description |Turns ON when: Turns OFF when: Reset
by:
SB 284 |Send PDO1 Buffer is full: SI 212 =8 |Number of messages in buffer is less |PLC
SB 285 |Send PDO2 Buffer is full: SI 213 =8 |than maximum
SB 286 |Send PDO3 Buffer is full: SI 214 =8
SB 287 |Send PDO4 Buffer is full: SI 215 =8
SB 288 |RTR PDO1 Buffer is full: SI 216 =12
SB 289 |RTR PDO2 Buffer is full: SI 217 =12
SB 290 |RTR PDO3 Buffer is full: SI 218 =12
SB 291 |RTR PDO4 Buffer is full: SI 219 =12
SB 292 |Send NMT MC |Buffer is full: SI 221 =8
SB 293 |Send RTR Buffer is full: SI 222 =12
NMT
Reset PLC, SB 300
# ‘Description Turns ON Turns OFF Reset by:
when: when:
SB 300 Reset PLC By program or Reset is run 0s
Note that SB24 performs Remote Access
Reset + Init.
Backup Security PLC, SB 303
# Description Turns ON Turns OFF Reset by:
when: when:
SB 303 Backup Security in Memory |By program or Reset is run 0s
(values stored for SB 314 |Remote Access
Block PC access to PLC,
SI[253] Info Password
value, SI [50] Info Mode
press time)
Buzzer, SBs 310, 311
# Description Turns ON Turns OFF |Reset by:
when: when:
SB 310 Buzzer By user By user User
Turn this ON to sound a
buzzer Buzzer included
only in Touch-screen only
models
SB 311 Buzzer - Screen Touch By user, By user User
Turn this ON to cause a |ON by default
keypad touch (both HMI |in V290/280
keypad and Virtual
keypad) to sound a
buzzer in relevant models
Backup security. SB 314
# Description Turns ON Turns OFF when: Reset by:
when:
SB 314 Blocks PC access to PLC |By user |By user |User
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|(VisiLogic, RA, etc. ) | |(Defau|t)
SD File Utilities, SBs 324-29
SB SD: Open File (Read to|When Ladder function |When Ladder function |OS. At
324 |SD) SD File: Open SD File: Close finishes |Power-up
(Status messages in [successfully activates a |closing an open file and at SD
SI 67) file for Read and SB 327 (EOF) File:
turns ON Close
SB SD File: Read Chunk in  |When the Ladder function |When the Ladder function |OS. At
325 Progress (a Chunk is 512|SD: Get Next File Chunk is |SD: Get Next File Chunk [Power-up
bytes long) reading a chunk into a has finished reading the
vector chunk
SB SD Read File: End Of File|When the When the Ladder|When the last chunk has |0S. At
326 (EOF, entire file has function SD: Get Next File |been read, and when Power-up
been read) Chunk reads the final Ladder function SD File: |and at SD
Chunk Close start File: Close
SB SD: Open File (Write to |When Ladder function SD
327 SD) File: Open successfully
(Status messages in SI |activates a file for Write on
67) a SD card
SB SD File: Write Chunk in |When the Ladder function
328 Progress (a Chunk is 512 |SD: Get Next File Chunk is
bytes long) writing a chunk into a
vector
SB329 |SD Write File: End Of When the When the Ladder
File (EOF, entire file has |function SD: Get Next File
been read) Chunk writes the final
Chunk
Break from External Device, SBs 330-332
Each COM port is linked to an SB that monitors communication signal breaks. Note
# Description Turns ON when: |Turns OFF when: Reset
by:
SB Break from External PLC receives break |PLC has finished processing 0s
330 |Device, COM Port 1 from external tasks related to break.
SB Break from External device If no messages are received
331 Device, COM Port 1 after the break, the PLC resets
SB Break from External the SB after 5 seconds.
332 Device, COM Port 1 Each message received causes
the PLC to wait for 40 seconds
before resetting the SB.

GPRS status, SBs 334-336

Each COM port is linked to an SB indicating GPRS communication status. These can be
used as a condition to sending new messages.

# Description Turns ON Turns OFF when: Reset by:
when:

SB 334 |GPRS 'Active': COM Port 1 Port is Port is free oS

SB 335 |GPRS 'Active': COM Port 2 transmitting or

SB 336 |GPRS 'Active': COM Port 3 receiving GPRS
signals

Break from Modem, SBs 337-339

# Description Turns ON when: Turns OFF when: :slset

SB . Row is being copied from .

340 Log to SD in Progress DT to SD Card When copy is complete 0s

SB Copy Data Table from |Entire Data Table is being |When the Write process |0OS
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341 PLC to SD in Progress |copied from DT to SD Card |is complete
SB Copy Data Table from Egtlireed l?fot;Tg%Ieclasrget?g When the Write process
342 SD to PLC in Progress P is complete

SD Card DT and Log Functions

DT

. SBs 340-342

SB Log to SD in Progress [Row is being copied When copy is complete OS
340 from DT to SD Card
SB 341 |Write Data Table from |Entire Data Table is being |When the Write process is |0OS
PLC to SD in Progress |copied from DT to SD Card [complete
SB 342 |Read Data Table from |Entire Data Table is being |When the Write process is |OS
SD to PLC in Progress |copied from SD Card to complete
DT
SD Card DT and Log Functions, SBs 343-345
SB File Report in While Report process is |When the Report is oS
343 Progress in progress complete
SB 344 |Write delimited line to |While line is being written |When the Write process is |0S
SD in Progress complete
SB 345 |Read Data Table from |Entire Data Table is being |When the Write process is
SD to PLC in Progress |copied from SD Card to complete
DT
SD Card Data Block Functions, SBs 346-49
SB SD Data Block 0 Busy |When a Write or Read When no utility is oS
346 utility is being run on a |running
SB 347|SD Data Block 1 Busy |Data Block
SB 348 |SD Data Block 2 Busy
SB 349 |SD Data Block 3 Busy
SD Card Alarms to SD, SB 352
# Description Turns ON when: Turns OFF when: Reset
by:
SB 352 |SD: Enable writing Turned ON by user. Off by default. PLC stores |At Power-
Alarm History to SD Causes the PLC to write Alarm History to memory. |up, or by
entire Alarm History to the user
SD Card
SD Card Delete File, SB 358
SB SD: Delete File in ON when function is OFF when function is oS
358 Progress busy not busy
SD Card File Info, SB 359
SB SD: File Info function [ON when function is OFF when functionis [0S
359 in Progress busy not busy
SD Card Clone in_Progress, SB 366
SB SD Clone in Progress |Turns ON when a Clone |Turns OFF : (01
366 Note that the process [file is being created OR |e When Cloning

can take from several
seconds to several
minutes.

installed

process is complete
e Power up

e SB 217 SD Card
Present turns ON
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Data Tables, SB 500

# Description Turns ON when: Turns OFF Reset by:
when:
SB 500 |User RAM overlap [When the application Requirements fall PLC initialization

warning requests more memory

than the PLC currently has

free:
Function Blocks memory
requirements may have
exceeded free memory.
Data Table requirements
exceed free memory.
During DT Write: If the
value of the pointer to DT
is greater than the
number of DT lines

with memory
capacity

When a password is
assigned to a
VisiLogic project

Utility Error SB 399

# Description Turns ON when: Turns OFF Reset by:
when:
SB 399 |Ladder utility A Ladder utility fails to At Power-up User Program

failure function. When SB399 is
ON, the number of the
failed utility is found in SI
26
Retain Inputs Forced Value, SB 501
# Description Turns ON |Turns OFF |Reset by:
when: when:
SB 501 [Retain Inputs Forced Value |By User By User User, or when PLC is initialized
after power failure
Set SB 501at power-up to
retain the state of inputs
that are forced to O or 1
when the power is turned
off.
Reset SB 501at power-up
to initialize forced inputs
System Integers
General, Sls 0-14
# Description Value Comments
SI 0 |[Scan Time, Resolution: |Updated by the controller |A scan is a complete execution of the
Units of 1 mSec at the end of every scan. |controller's entire program: reading
inputs, executing the Ladder
program, updating the outputs,
running the HMI program,and
processing communications.
Scan time depends on the size and
complexity of the application. Check
the topic Program Sequencing:
Modules, Subroutines, Labels &
Jumps.
SI 6 |Current key pressed
SI 7 |LCD Contrast Control 0=Minimal Contrast Relevant for V120, V130, V280,
50=Medium Contrast V290.
100=Maximal Contrast LCD contrast is set for V230, V260
via potentiometer.
SI 8 |Unit ID (Network) The ID # 1 is assigned by To learn how to use this operand, check
default. the topic Assigning a Unit ID number
SI9 |[LCD Backlight intensity |0 - Off Note that this is relevant for CSTN
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1 - On (low intensity) (V230 |displays only.
only)
2 - On (max. intensity) -
Default
SI 14 |Current controller Includes decimal point. For

temperature (not
supported by
V120/130/350)

example, if the value is 245, the
actual value is 24.5.
The value in SI14 is only updated

when SB 14 is turned ON by the
user.

Ladder Utility Failure Indication, Sl 26

# Description
26 Ladder Utility
Failure Indication

Value
Check table below

Comments

When SB 399 is ON, and any Ladder utility fails, SI
26 contains the utility number. Any time a utility
fails, SI 26 is overwritten. Note that resetting SB 399
initializes SI 26.

Function Value
Math: Linearization 1
Math: Factor 2
Vector: Fill 3
Logic: Shift Right 4
Logic: Shift Left 5
Logic: Rotate Right 6
Logic: Rotate Left 7
Vector: Bit to Numeric 8
Vector: Numeric to Bit 9
the function Config 10
Math: Power 11
Math: Square Root 12
Vector: Get Minimum (value in vector) 13
Vector: Get Maximum (value in vector) 14
Vector: Find Bit (in vector) 15
Vector: Copy 16
COM: Init function 17
Logic: Test Bit (in vector) 18
Logic: Set Bit (in vector) 19
Logic: Reset Bit (in vector) 20
Vector: Load 21
Vector: Store 22
Vector: Compare 23
Vector: Compare (Offset) 24
Vector: Copy (Offset) 25
Vector: Fill (Offset) 26
Data Tables: Read 27
Data Tables: Write 28
Data Tables: Read Line 29
Data Tables: Write Line 30
HMI: Display Loaded 31
HMI: Load Last HMI Display 32
/ *EthernetUtils.OnlyfortheV200Series*/

TCP/IP COM Init 33
TCP/IP Socket Init 34
Connect: TCP 35
Close: TCP 36
Math: Float Trig SIN 37
Math: Float Trig COS 38
Math: Float Trig TAN 39
Math: Float Trig ASIN 40
Math: Float Trig ACOS 41
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Math: Float Trig ATAN 42
Math: Float Extended EXP 43
Math: Float Extended LN 44
Math: Float Extended LOG10 45
Math: Float Extended Power 46
Math: Float Extended Square root 47
Math: Float Basic Add 48
Math: Float Basic Subtract 49
Math: Float Basic Multiply 50
Math: Float Basic Divide 51
Math: Float Convert A+B/n 52
Math: Float Convert A+B/n (decimal) 53
Math: Float Convert Inverse (A+B/n) 54
Math: Float Convert Inverse (A+B/n) (decimal) 55
Math: Float Basic ABS 56
Math: Float Trig Degrees 57
Math: Float Trig Radians 58
Math: Float Compare Greater Than 59
Math: Float Compare Greater Equal 60
Math: Float Compare Equal 61
Math: Float Compare Not Equal 62
Math: Float Compare Less Than 63
Math: Float Compare Less than Equal 64
Float Store 65
COM: Dial 66
COM: Hangup 67
Strings: Transpose 68
Vector: Copy Memory 70
Strings: Num to ASCII 71
HMI: Draw Pixel 73
HMI: Draw Line 74
Logic: RS FlipFlop 75
Logic: SR FlipFlop 76
Time To ASCII 77
Clear Table Row column, Clear All DB 78
Online Point 79
Vector: Shift 80
Data Table: Find 81
Math: Float Compare In Range 82
Vector:Load Timer Scan Bit 83
More: Immediate Read Physical Input 84
Immediate: Write to Physical Output Digital or Analog 85
More: Immediate Update Physical High-speed Input 86
Strings: IP to ASCII 87
COM: Set PLC Name 88
Data Table: Find Extended 89
HMI: Clear Rectangle 90
More: Debug Interval Start 91
More: Debug Interval End 92
Strings: Time to ASCII 93
Store: Num to BCD 94
Store: BDC to Num 95
Clock: RTC to UTC 96
Clock: UTC to RTC 97
Math: Linearize Vector 98
Data Table: Read Line 99
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Data Table: Write Line 100

Immediate: Write to Physical Analog Output 101

Com TCP/IP RFC 1305 102

Math: Formula 103

String: ASCII to Num 104

Data Table: Copy Row 105

Data Table: Copy Column 106

Strings: MAC Address to ASCII 107

Vector: Struct 108

Com: Send UniCAN 109

Data Table: Clear Row 110

Data Table: Clear Column 111

Com: UniCAN Check Alive 112

Com: UniCAN Broadcast 113

Vector: Swap Bytes 114

Com: UniCAN Message Arrived 115

Logic: RLO to Bit 117

Vector: Sort 118

Com: CANopen Configuration 119

Com: CANopen Send PDO 120

Com: CANopen Send RTR PDO 121

Com: CANopen Send SDO 122

Com: CANopen Send NMT Control 123

Com: CANopen Send NMT Node Guard 124

Com: CANopen Send Synch 125

Com: CANopen 126

Com: CANopen Send Download STR 127

Com: CANopen Send Upload STR 128

Vector: String Length 129

HMI: Is HMI Last Displayed 130

Com: TCP Send RAW UDP 131

Com: TCP Receive RAW UDP 132

Com: CAN Layer 2 Send 133

Com: CAN Layer 2 Receive 134

Last Call Received 10135

More: Idle 136

Alarms: Show Groups 137

Alarms: Show Alarms 138

Strings: Set String Library 139

Strings: Timer to ASCII 140

Strings: Lib.Str. to ASCII 141

Vector: Toggle Bit in Vector 142

Vector: Toggle Bit in Vector 143

Step In Range 144

Strings to ASCII 145
Strings: to NUM 145
Strings: remove 146
Strings: insert 147
Strings: left 148
Strings: right 149
Strings: middle 150
Strings: find_in_str 151
COM: Set PLC Network ID 152
Strings: Timer to ASCII 153
HMI: Refresh HMI Display 154
Data Tables: Read/Write Column 155
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Reserved 156
SD: Write DT to SD .udt 158
SD: Log DT row to SD 159
Email 160
Alarms: Clear History Buffer 161
COM: Send TCP RAW 162
COM: Scan TCP RAW 163
SD: Set SD Password 164
String: Replace STR A with STR B 165
SD: Save Trend to SD 166
SD: Stop Trend to SD 167
SD: Read from .udt SD to DT 168
Immediate: Frequency Measurement based on HSC 169
Reserved 170
Immediate: Stop Frequency Measurer 171
Immediate: Reset HSC 172
COM: CANopen: Map register bytes 173
SD: Read SD.udt to Data Table 174
CAN J1939: Config 175
CAN J1939: Activate cyclic send 177
CAN J1939: Send pgn 178
Data Tables: Read row 179
Data Tables: Write row 180
COM: TCP/IP: Ping 181
SD: Read SD Block (udb) to Operand Vector 182
SD: Write from Operand Vector to SD Block (udb) 183
SD: Create Block 184
SD: File Read: Open 185
S SD: File Read: Next Chunk 186
SD: File Read: Close 187
CAN J1939: Request PGN Data 188
COM: Dfl Scan 189
COM: SNMP Trap 190
SD: Create Delimited Line 191
SD Write: open file 192
SD Write: read file 193
SD Write: close file 194
SD: Write Delimited Line 195
SD Folder Report: Number of Files 196
SD File: Delete file 197
SD: Write DT to SD .udt 198
SD: Log DT row to SD 199
SD Files: File Info 200
SD Data Tables: Search .udt for key 201
COM: Telegram parser 202
COM: CANLayer2 ScanEx 203
COM: Set SNMP community name 204
Backup security operands 205
SD: Safely Remove 206
SD: Clone 207
COM: DNS Resolver 208
Data Tables: Delete Rows 209
SD: Rename SD File 210

Real Time Clock, Sis 30-37

# Description Value Comments
SI 30 |Current second 0-59 According to RTC
SI 31 |Current time 24 hour clock:
14:59 = 1459
SI 32 [Current date 12/07 = 12th of July
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SI 33 |Current year 2007=2007
SI 34 |Current day of week |1-7
SI 35 |Current hour 0-23
SI 36 |Current minute 0-59
SI 37 |Current day of month |30 = 30th day of month
Touch Coordinates, Sls 40, 41
# Description Value Comments
SI 40 |Touchscreen is being If the screen is touched, SI [When the screen is not touched, SI
touched- X coordinates (40 shows the current 40 = -1
location on the X axis.
SI 41 |Touchscreen is being If the screen is touched, SI [When the screen is not touched, SI
touched-Y coordinates 41 shows the current 41 = -1
location on the Y axis.

Keypad Entry Out of Limits, Sl 45
# Description Value

Comments

SI 45 [Numeric Key Entry Out |Counts the humber of
of Limit - Counter of failed attempts to enter a
Attempts value, such as a password

Enhanced Vision only

If a Legal Entry bit is defined, SB 94
does not turn ON if the entered value
is out of range. The keypad stays on
screen until a legal value is entered.
You can use SI 45 in conjunction with
a Compare function to exit the

variable.
Refresh HMI, Buttons, Frame, Text , Sl 46
# Description |value |Comments
SI 46 |Refresh HMI Buttons, Units 10 msec, redraws
Frame, Text these items in current
display to reflect changes
Select Touch Keyboard Type (enhanced only), Sl 49
# Description Value Comments
SI 49 |Select Touch 0,1, 257 See the topic Vision Controller Divisions, Special
Keyboard Type Issues, Virtual Keypads: Enhanced Touchscreen
Models
INFO delay time, SI 50
# Description Value Comments
SI 50 |INFO delay time |Default by O/S Units: seconds
(every power up) Legal values: 0, 3 to 20
= 4 seconds If you 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
SI 51 |Info Mode, Serial |Number of When entering the monitor, the display must
COM Monitor: # |messages not synchronize with the actual messages in real time.
of messages not |displayed. This SI contains the number of messages that are
displayed Initialized every not displayed before synchronization is complete.
time the Monitor is
entered
email Limit File Attachment Size, SI 58
# Description |value |Comments
SI 58 |email: Limit File 1=1024 bytes Power-up default is 1
Attachment Size Maximum per attachment = 10 (10 MB)
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Note that the file size must not be changed
while the Send is in Progress.

Max number of *.udt files saved to SD, S| 63-64

# Description

Value

Comments

SI 63 [Maximum number of
Trend files that can be
saved (read-only)

0-64

The maximum amount of
Trend files (*.udt files) in a
single folder is 64. The
value in SI 63 shows the
number of remaining *.utr
files; if 5 *.utrt files exist,
SI 64 =59

Initialized at Power-up
Updated when:SB 217 is ON and
SB 341 turns ON

SI 64 [Maximum number of DT
files that can be saved

(read-only)

0-64

The maximum amount of
Trend files (*.udt files) in a
single folder is 64. The
value in SI 64 shows the
number of remaining *.udt
files; if 5 *udt files exist, SI
64 =59

SD Card Status Messages, Sl 66

Initialized at Power-up
Updated when:SB 217 is ON and
SB 341 turns ON

# Description Value Comments
SI 66 |SD Card Status This SI is a bitmap; a bit Initialized at Power-up.
Messages turns ON to indicate status.| Wwhile the application is running,

All bits OFF - No errors
Bit 1 - Read: End Of File
indication

Bit 2 - Can't open file
Bit 3- Error while writing
to a file

Bit 4 - Error while
reading from a file

Bit 5 - Failed to close a
file

Bit 6 — SD is full

Bit 7 — Path not found
Bit 14 - Turns ON when
SD is inserted into slot
and PLC runs checks,
turns OFF when SB 217
turns ON

SD Card Read/Write Files, Sls 67, 68

the user application must reset the
bits.

# Description Value Comments
SI 67 |SD Card, Read Files: Value SI 67 reports status for the following
Status 0= No error SD File utilities:

1= No SD card in Slot

2= Vector is not long
enough to contain data
(may be at upper address
limit of that data type)
3= Path to SD file not
found

4=Another file is currently
open

5 = File is closed

6 = Busy: previous request
in progress

7 = File Open Error

¢ Read SD File: Open
¢ Read Next File Chunk
e Read SD File: Close
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8 = Read Error
9 = File Close error

SI 68 |SD Card, Write Files: Value SI 68 reports status for the following
Status 0 = No error SD File utilities:
1 = No SD card in Slot e Write SD File: Open
2 = Vector is not long «  Write Next File Chunk
enough to contain data « \Write SD File: Close

(may be at upper address
limit of that data type)

3 = Path to SD file not
found

4 = Another file is currently
open

5 = File is closed

6 = File Open error

7 = Write Error

14 = File Close error

SD Card File Open Time, Sl 69

# Description Value Comments

SI 69 |SD Card: File Open Time |Time required to open SD Each time a file is opened, the OS
(may signal file files, in units of 10mSec. updates this value.
fragmentation) A typical first write (open + write)

=approx. 500mSec, typical first
read (open + read)= approx.
60mSec

Over time, this may increase due to
file fragmentation.

If the time becomes to great, the
card should be reformatted
Reset at Power-up and when SD
card is removed.

SD Trend Status, Sls 160-167

# Description Value Comments
SI 160 |SD Trend 1 status This SI is a bitmap; a bit

SI 161 |SD Trend 2 status turns ON to indicate status

SI 162 |SD Trend 3 status when the function Start

SI 163 |SD Trend 4 status Saving Trend to SD runs.

SI 164 |SD Trend 5 status All bits OFF - No errors

SI 165 |SD Trend 6 status Bit 4 - Start Saving Trend

SI 166 |SD Trend 7 status is in progress for another

SI 167 |SD Trend 8 status Trend

Bit 7 - This Trend does not
exist (may result when an
MI is used to provide the
Trend number, and the
value points to a non-
existent Trend)

Bit 8 — Start Saving Trend
is in progress for this
Trend

Bit 9 — Start Saving Trend
failed

SD DT blocks to/From SD, Sis 330 -333

#  |Description |value |Comments
SI  |SD: Write DT from PLC |When the application runs  |Initialized at Power-up
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330 [|to SD - Total Amount of |[the function Copy Data Table
Data to be Copied to SD, SI 330 shows the total
(blocks of 512 bytes) number of blocks of data to

be copied from the PLC.

SI SD: Write DT from PLC |Shows how many blocks of  |[Initialized:

331 |[to SD - Remaining data remain to be copied. When the PLC begins to copy a
Amount (blocks not yet |The value increases by 1 new block of data to the SD card
copied) each time a block is copied. At Power-up.

SI SD: Read DT SD to PLC -|When the application runs Initialized at Power-up

332 |Total Amount of Data to |[the function Copy Data Table
be Copied (blocks of 512 |to PLC, SI 332 shows the
bytes) total number of blocks of

data to be copied from the
SD.

SI SD: Read DT from SD to |Shows how many blocks of  |[Initialized:

333 |PLC - Remaining Amount |data remain to be copied. When the PLC begins to copy a
(blocks not yet copied) |The value increases by 1 new block of data from the SD

each time a block is copied. card
At Power-up.

FLASH Storage, SI 72
#

Description

Value

Comments

SI 72 |FLASH Storage
Bitmap (V570, 290-

C)

Alarms: Status, Sl 74

A bit is on when data is present

Bit 0 = Data backup from RAM to FLASH
Bit 1 = Upload data (.vlp in PLC can be
uploaded)

Bit 2-7 = Internal

Bits 8-15 = String storage

The SI is updated by the OS after every
download.

FLASH informations is
divided into sections. The
status the bits shows if data
is stored in these sections.

Relevant to V570, V290-C.

# Description Value Comments
SI 74 |Alarms Utility, A bit is on when data is present
General Status Initialized at power-up
Bit 0 = Alarm Version in OS does not
match VisiLogic version
Bit 1 = No Alarms defined
Bit 2 = Internal error
Bit 8 = History buffer full
Operand assignment error, Sl 75
# Description Value Comments
SI 75 |Operand 0 = no error Number of functions

assignment error

Any other value = Error

Number of Alarms in History, SI 76

# Description

Value

assigned operands that are
of illegal address or type.
Relevant to V570, V290-C.

Comments

SI 76 [Number of Alarms
currently in History

Buffer

Shows the number of Alarms in the PLC
memory buffer

COM Port: Port/Modem Status, Error codes, Sis 80-85

Each COM Port is linked to 2 SIs; their values and messages are indicated below.

SI 80|Modem Status: COM
1

Error (SI 81,83,85,)

Status ( SI 80,
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SI 81 |Error Code: COM 1 82, 84)
SI 82|Modem Status: COM| Value Message Value
2 Message
SI 83 |Error Code: COM 2 0 No error 0 Modem
SI 84 |Modem Status: COM| 1dle
3 1 TimeOut exceeded: no reply 1
SI 85|Error Code: COM 3 Initialization in Progress
2 Reply Error 2
Initialization OK
3 Wrong PIN number 3
Initialization Failed
4 Registration failed 4 Modem
Connected
5 PUK number needed 5 Hang-up
in progress
10 COM Busy 6 Dial in
progress
11 Reply Busy
12 Reply No Dial
15 Attempted Initialization during active break signal. Note that a
port cannot be initialized while the break signal is active
16 Error in reply to PIN number
17 Check: CREG failed
18 Check: CREG timeout
19 Check: slots timeout
20 Check: Format timeout

Max. Delay between characters, MODBUS + Modem, SI 100

SI

Description Value

100

Maximum Time |When MODBUS (Serial) is configured, the MODBUS function checks SI
Delay between 100. If SI 100 = 1, a time interval of up to 2.5 msecs is permitted
characters (units |between characters, if SI 100 contains 2, the permitted interval is 5
2.5ms) MODBUS |msecs ( n x 2.5 =interval).

+ Modem Note that:

- The power-up value is 1,
- the application must update SI 100 before the MODBUS
configuration is activated.

Ethernet-enabled controllers only, Sis 101-148

# Description Value Comments
SI 101 |TCP/IP retries base time out Legal values are| Same value is for ALL 4 sockets
1 to 10, units of Requires CARD INIT
100 msec (1 Illegal value request will be rejected
stands for 100 (no Change)
msec etc.)
Default value is
200 msec.
SI 102 |Retries count Legal values are| Illegal value request will be rejected
from 1 to 50 (no change)
Default value is
6
SI 103 TCP/IP Connection Keep Units of 100 msec |Enables the PLC to disconnect if there
Alive (Socket 0) Note- When value |is no communication from the
SI 104 |TCP/IP Connection Keep is '0’, the function |connected device.
Alive (Socket 1) is disabled When TCP/IP connection is
SI 105 |TCP/IP Connection Keep established (SI 145-148 = 6) check
Alive (Socket 2) data transport (SDW 14 - 21).
SI 106 |TCP/IP Connection Keep If no data transport occurred during

Alive (Socket 3)

the defined time - perform ‘Socket
Init’.

20
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Data Transport counter is SDW 38

SI 107 |TCP/IP Keep Master Units of 100 msec |Enables the PLC to reconnect the
Connection (Socket 0) Note- When value [connect when there is no
SI 108 |TCP/IP Keep Master is *0’, the function [communication from the connected
Connection (Socket 1) is disabled device for the defined time.
SI 109 |TCP/IP Keep Master
Connection (Socket 2) Note that the value per socket
SI 110 |TCP/IP Keep Master should be higher the regular “keep
Connection (Socket 3) alive” (SI 103 - 106)
Counter of the operation in SDW 45
SI 140 |Ethernet Send has failed, per |Bit is ON when Bitmap:
socket ( bitmap) Send is not | UDP S3 | UDP S2 | UDP S1 | UDP SO
successful | TCPS3 | TCPS2 | TCPS1 | TCP SO |
SI 141 |Ethernet Socket 0: Protocol 0=PC (Read-only)
Type application Sockets are set to Protocol Type 0 by
SI 142 |Ethernet Socket 1: Protocol (default) default. Activating MODBUS
Type 1=MODBUS Configuration changes the Protocol
SI 143 |Ethernet Socket 2: Protocol Type to 1.
Type
SI 144 |Ethernet Socket 3: Protocol
Type
Parameter |Function SI Value [Message
S1 145 Socket 0: Status 0 Initialized to UDP, status: Closed
SI 146 Socket 1: Status 2 Initialized to TCP, status: Listen
SI 147 Socket 2: Status 14 Initialized to UDP, status: Ready
SI 148 Socket 3: Status 15 Initialized to UDP, status: Engaged in

Transmit/Receive

GSM Cellular Modem, GSM Signal Quality, SI 185, 188, 191

SI1 Description Value

185 GSM Signal Quality The value is written during COM Init of the GSM modem.
(V120/230/260/280/290- The value is updated whenever the user uses the GSM
BW) Signal Quality FB.

188 GSM Signal Quality COM2 A value of -1(FFFF) signifies a modem error. This may be
(V570, 290-C) due to a weak signal; try repositioning the antenna. If this

191 GSM Signal Quality COM3 has no effect, check the modem.

(V570, 290-C)

SMS messages: Write to Vector Sis 198-199

Use these together with SB 198 and 199 to write incoming SMS messages to a vector of operands.
This does not affect the function of the SMS message function blocks.

SI# Description Value Comments

SI 198 Received SMS Shows the length of the message in The data remains until
Message Length bytes the vector is overwritten

SI 199 SMS to Memory The SMS message data is written To write to a vector of
Vector - start of starting from this address Xls, enter a negative
vector value)

CANBUS, Sls 200-201, 236-237, 240-243

The function of some operands depends on whether the CANbus network is defined as CANbus
ISC, CANopen or UniCAN.

When using CANopen

SI# |Description lvalue |Comments
SI 211 |CANopen: Number of Shows the number of received Maximum number of
received messages messages in the Receive buffer messages=128
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(except for SDOs)

SI 212 |CANopen: Number of Send [Shows the number of PDO1
PDO1 messages currently in the PDO1
Send buffer
SI 213 |CANopen: Number of Send [Shows the humber of PDO2
PDO2 messages currently in the PDO2
Send buffer
SI 214 |CANopen: Number of Send [Shows the humber of PDO3
PDO3 messages currently in the PDO3
Send buffer
SI 215 |CANopen: Number of Send |Shows the number of PDO4
PDO4 messages currently in the PDO4
Send buffer
SI1 216 |CANopen: Number of Send |Shows the number of RTR PDO1
RTR PDO1 messages currently in the PDO1
Send buffer
SI 217 |CANopen: Number of Send |Shows the number of RTR PDO2
RTR PDO2 messages currently in the PDO2
Send buffer
SI 218 |CANopen: Number of Send |Shows the number of RTR PDO3
RTR PDO3 messages currently in the PDO3
Send buffer
SI 219 |CANopen: Number of Send [Shows the number of RTR PDO4
RTR PDO4 messages currently in the PDO4
Send buffer
SI 220 |CANopen: Number of Send [Shows the nhumber of SDO messages
SDOs currently in the Send buffer
SI 221 |CANopen: Number of Send [Shows the nhumber of NMT module
NMTs control messages currently in the
NMT Send buffer
SI 222 |CANopen: Number of Send |Shows the number of RTR NMT
RTR NMTs messages currently in the Send
buffer
SI 223 |CANopen: Send Buffer full |The bits in this register represent the [Maximum number of

(per type)

different Send buffers (except for
SDOs)

messages per
buffer=8

When a bit is ON, the corresponding buffer is full.
High byte:| - | -|-]-1-1]-1]-] NMT mc |
Low byte: | PDO | -| RCV NMT | RCV PDO4| RCV PDO3 | RCV PDO2 | RCV PDO1 | RCV Emergency

SI 224 |CANopen: Number of Shows the number of
received SDO messages received SDOs currently in
the Receive buffer
SI 225 |CANopen: SDO status The status codes are given

below.

P
c
o

Message
No error

roblem)

OCONTOUPA,WNRFHO

PLC in STOP mode
CANopen not configured, SB 241 is not set (after configuration)
Remote ID is O

Maximum SDO Upload length set to 0
SDO in Progress; Download/Upload started while SB242 is ON

SDO in Progress Error; SB242 turned OFF during data transfer (system

Illegal Operands used in SDO data transfer
Number of operands in data type exceeded
Process buffer not cleared before SDO Send (system problem)

10 Response Timeout exceeded

11 Receive Error

12 Reserved by CIA
13 Receive Buffer full; more than 127 segments in a block (system problem)
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14 Receive Error Toggle bit ON (error in domain segment)

15 Receive domain segment Abort; error code given in SDW 34
16 Byte number error

17 Number of bytes is zero

18 Number of bytes exceeds the maximum upload length

19 Machine State error (system problem)

20 Receive Error in block size transferred from the remote device
21 Send Timeout exceeded

22 Sequence error in the number of segments in block transfer
23 CRC error, block transfer

When using CANbus ISC

SI 200 [CANbus Network operand
SI 201 |CANbus Network operand

SI 236 |CANbus Network Value Message
communication error code 1 No Acknowledgement
2 CANbus OFF

4 CANbus Warning error
10 ISC receiving TimeOut

SI 237 |CANbus Network: failed unit ID
SI 240 |[SIs 240-243 comprise a bitmap indicating which unit is in error. If, for example, the

SI 241 |network includes unit ID numbers 8, 9 and 13, and PLC #9 cannot be accessed, then the
SI 242 |ninth bit in SI1240 will turn ON. When the error is fixed, the bit falls to OFF

SI 243

When using UniCAN

SI# |Description Comments

200 |(When a UniCAN Broadcast message is received,|The user must initialize these Sls
SI 200 contains the ID number of the sending
unit.

201 |When a UniCAN Broadcast message is received,
SI 201 contains the value of the MI that is
broadcast.

202 [Number of Send messages waiting in High Automatically updates
Priority buffer

203 [Number of Send messages waiting in Low
Priority buffer

204 |Number of Received messages waiting in buffer
240 |[These provide a bitmap of controllers 1-60 in  |When the controller receives a message,

241 |the UniCAN network. the appropriate bit turns ON.
242 These bits are reset by the Answer
243 Received function.

X,YCoordinates, Num Keypad/Alarm screen, Sl 244, 245

# Description Value Comments

SI V1040, X Coordinates, Num Enter the X value to alter the |Values remain until

244 |Keypad/Alarm screen location of these elements on [changed by user
the screen.

SI V1040, Y Coordinates, Num Enter the Y value to alter the |Values remain until

445 |Keypad/Alarm screen location of these elements on |changed by user
the screen.

HMI Displays, Sls 249-252

SI Last Active Keypad Entry |Contains the ID number of the last active variable.
249 Variable
SI 250 |Currently active keypad |Currently active keypad entry, read/write.
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entry, read/write

When either SB 250' Keypad Entry Within Limits' or SB251
'Keypad Entry Exceeds Limits' turn ON, the index number of
the variable is stored here. As you navigate between
variables, as for example with the right-left arrow keys, SI
250 will show only the numbers of variables that have not
been completed.

Note * A value of -1 indicates that, in this particular display,
the user has pressed Enter for all the Keypad Entry variables
in the Display.

SI 251 |Previous HMI Display
Number

SI 252 |Current HMI Display Number

Info Mode, SI 253
SI 253 |Password: Info Mode

To see a list of Displays in a project together with their
Display numbers, select HMI Information from the View
menu.

Note that at every power-up, the default password to Info
Mode, 1111, is restored. To maintain a different password
after power-up, use SB 2-Power-up as a condition to store
the desired password value into SI 253.

The password may also be modified by accessing the
controller via VisiLogic, then running On-line Test mode and
changing the value. This value will be erased at power-up.

Messages Received Counters, Sl 274-276

SI 274 |COM1, Received Message Counts received messages, increments after message is
Counter validated.
SI 275 |COM2, Received Message Initialized by OS at power-up
Counter
SI276 |COM3, Received Message
Counter
Float Errors Sl 440
SI 440 |General Error Value Message
SB 10 turns on when a Float 3 7FFF or 8000 (integer
Erro occurs. result)FFFF or 0000(unsigned integer result)
4 +INF or -INF (float result)
5 0.0 (float result)
7 +INF or -INF or NaN (float
result)
9 NAN (float result)
10 0 (integer result)
11 Floating point stack underflow
12 Floating point stack overflow

OS Information S| 497, 498

SI 497 |Firmware Build Number Contains the build number of the OS currently in
the controller. (V120, V230, V260, V280, V290
BW)

SI 498 |Firmware Version Number Contains the version number of the OS currently in the

controller.(V120, V230, V260, V280, V290 BW)
System Long Integers

SL 4 |Divide Remainder (signed divide function)
System Double Words
# Description Value Comments
SDW 0 |10mS counter
SDW 2 |SDW 2 Cycle Counter |Increments by 1 every program
cycle
SDW 3 |2.5 mS counter
SDW 4 |Divide Remainder Unsigned divide function
SDW 5 |Expansion module
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short circuit bitmap

SDW 6 |[Snap-in module short
circuit bitmap
SDW 9 |Unique PLC ID number|Each PLC has its own unique ID |Use SDW9 (unique PLC number) to
(All Visions) number restrict a program to a particular
PLC.
SDW 10 |[Keypad entry variable When a keypad entry variable value
value is entered, this SDW 10 holds the
value.
SDW 13 |Phone number of last last 9 digits
received SMS
SDW 14 |Socket 0: Number of |Updated after each data
sent transmissions transmission via Socket 0
SDW 15 [Socket 1: Number of |Updated after each data
sent transmissions transmission via Socket 1
SDW 16 |Socket 2: Number of |Updated after each data
sent transmissions transmission via Socket 2
SDW 17 |Socket 3 : Number of |Updated after each data
sent transmissions transmission via Socket 3
SDW 18 |Socket 0: Number of |Updated after each data packet
received transmissions |received via Socket 0
SDW 19 [Socket 1: Number of |Updated after each data packet
received transmissions |received via Socket 1
SDW 20 [Socket 2: Number of |Updated after each data packet
received transmissions |received via Socket 2
SDW 21 |Socket 3: Number of |Updated after each data packet
received transmissions|received via Socket 3
SDWs that are common to UNICAN and CANopen change function, according to the CANbus type
selected in the COM Init function.
SDW 7 [UniCAN, CANbus ISC |If not 0, contact technical
Error support
CANopen: Number of |Number of times that data send
failed Send attempts |failed
SDW 8 |CANopen: Number of [Number of times that send SYNC
failed Sync attempts |failed
SDW 56 |UniCAN Send message |Is initialized when CANbus Port |Note that only messages sent from
counter Init runs, then increments at a UniCAN Send are counted
every UniCAN Send.
CANopen: PDO Send |Byte structure:
Counter PDO4 | PDO3 | PDO2 | PDO1
SDW 57 |UniCAN Receive Is initialized when CANbus Port |[Note that only messages received
message counter Init runs, then increments at from a UniCAN Send are counted,
every UniCAN Receive. not Broadcast messages or Check if
Alive responses.
CANopen: NMT/SDO High bits: NMT
Send Counter Low bits: SDO
SDW 29 [CANopen: Bus is OFF |Number of times bus was OFF
Counter
SDW 30 |Variable display The value is checked when a When a bit is ON, the
bitmap, 0=Normal, display is entered. corresponding variable is displayed
1=Inverse (or It is initialized to 0: in inverted (negative) color; black
negative) - At Power-up. pixels are changed to white and
- When the program exits the |white to black.
Display.
SDW 31 |Hide Var The value is checked when a When a bit is ON, the
display is entered. corresponding variable is hidden
It is initialized to O at:
- Power-up.
- When the program exits the
Display.
SDW 33 [CANopen: SDO SDO upload: number of bytes

Number of Bytes

received
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SDO download: number of bytes
sent
SDW 34 [CANopen: Abort Code

in SDO Abort

Value Message

0503 0000h | Toggle bit not alternated

0504 0000h | SDO protocol timed out

0504 0001h Client/server command specifier not valid or unknown

0504 0002h | Invalid block size (block mode only)

0504 0003h | Invalid sequence humber (block mode only)

0504 0004h | CRC error (block mode only)

0504 0005h | Out of memory

0601 0000h | Unsupported access to an object

0601 0001h | Attempt to read a write only object

0601 0002h | Attempt to write a read only object

0602 0000h | Object does not exist in the object dictionary

0604 0041h | Object cannot be mapped to the PDO

0604 0042h | The number and length of the objects to be mapped would
exceed PDO length

0604 0043h | General parameter incompatibility reason

0604 0047h | General internal incompatibility in the device

0606 0000h | Access failed due to a hardware error

0607 0010h | Data type does not match, length of service parameter does
not match

0607 0012h | Data type does not match, length of service parameter too
high

0607 0013h | Data type does not match, length of service parameter too
low

0609 0011h | Sub-index does not exist

0609 0030h | Invalid value for parameter (upload only)

0609 0031h | Value of parameter written too high (upload only)

0609 0032h | Value of parameter written too low (upload only)

0609 0036h | Maximum value is less than minimum value

060A 0023h | Resource not available: SDO connection

0800 0000h | General error

0800 0020h | Data cannot be transferred or stored to the application

0800 0021h | Data cannot be transferred or stored to the application
because of local control

0800 0022h | Data cannot be transferred or stored to the application
because of the present device state

0800 0023h | Object dictionary dynamic generation fails or no object
dictionary is present (e.g. object dictionary is generated from
file and generation fails because of a file error)

0800 0024h | No data available

SDW 36

CANopen: Bus OFF error

Value |Message

0 No error

1 Stuff Error: More than 5 equal bits in a sequence have occurred in a part of
a received message where this is not allowed

2 Form Error: Wrong format in fixed format part of a received frame

3 AckError: The message this CAN controller transmitted was not
acknowledged by another node

4 Bit1Error: During the transmission of a message (with the exception of the
arbitration field), the device wanted to send a recessive level (*1”), but the
monitored bus value was dominant

5 During busoff recovery this is set each time a sequence of 11 recessive bits
is monitored. This enables the CPU to monitor the proceeding of the busoff
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recovery sequence (indicates that the bus is not stuck at dominant or
continuously disturbed

6 CRC Error: The received CRC check sum is incorrect

7 Unused code: may be written by the CPU to check for updates

SDW 37

MODBUS Slave:
Receive Counter
(Bitmap)

Increments a 4-bit field each
time a slave receives data

High - >low:

| Eth port 3| Eth port 2| Eth port 1|
Eth port 0| |spare| | com 3| com
2| com 1|

SDW 38

TCP/IP Keep Alive
counter

Increments a 8-bit field each
time the O/S initializes the
socket due to ‘Keep Alive’ (SI
103-106)

| Eth port 3| Eth port 2| Eth port 1|
Eth port O]

SDW 39

Ethernet general
critical error

8-bit counters

Bits 24-31: "Ethernet card init” - if
the MS Byte (xxx.yyy.zzz.kkk, MS
means the xxx part) of the IP/
SUBNET/ GATEWAY is zero — do not
init the Ethernet.

Bits 16-23: Check once in second if
local IP SUB and GATEWAY are ok.
Cause set of SB 167.

Bits 8-15: TCP (connect) & UDP
(send) IP is defined - Read HW
remote IP to verify. Case verifies
failed: Ignore connect or send.

Bits 0-7: While getting message
from socket - if the high part of the
remote IP high is zero. Cause set of
SB 167

SDW 42

100mS Timer Counter,
Stable

Counts number of pulses

Updates at beginning of program
scan only

SDW 43

10mS Timer Counter,
Stable

Counts number of pulses

Updates at beginning of program
scan only

SDW 44

2.5mS Timer Counter,
Stable

Counts number of pulses

Updates at beginning of program
scan only

SDW 45

TCP/IP Keep Master
Connection

Increments a 8-bit field each
time the O/S initializes the
socket due to ‘Keep Alive’ (SI
107-110)

| Eth port 3| Eth port 2| Eth port 1|
Eth port O]

SDW 59

SD Card: Free space
(bytes)

Capacity given in 512-byte
chunks.

The value is written when SB
217 turns ON, and is updated at
each write operation. The
operand is reset when SB 217
turns OFF.

Initialized at Power-up.

SDW 60

Info Error Status

Error Indication

SDW 63

Firmware version and

Build number

Contains the version number of
the OS currently in the controller

On-line Test (Remote Access) Mode, S| 86,88

Relevant for V570, V290 Color

These SIs enable the controller to send SMS messages when the controller is
in On-line Test (Remote Access) mode. The SIs do not need to be used in the
application because the process is transparent to the user.

SI1 Description

86 Modem Connection Status: COM 1
87 Modem Connection Status: COM 2
88 Modem Connection Status: COM 3
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Logic Functions

Function blocks are provided for:

Bit Test
Set/Reset Bit
AND

OR

XOR

Shift

Rotate
Convert

Test Bit
RS-SR Flip-Flop
RLO to Bit

The internal operation of a function block is transparent to the user. You select
input operands; the result is automatically output by the function block.

The input values in a logic function may be:

Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)

# Constant Value #
With the exception of Constant Value, any of these operands may be used to
contain the output value.

The functions are located under the Logic menu on the Ladder toolbar.

AND
The AND logic function evaluates the state of two integers.
¢ If a bit is true (logic 1) in both input A and B, then the output C will be
true (logic 1).
If input A and B is false (logic 0), then the output C will be false (logic 0).

If either input A or B is false (logic 0) - the output C will be false (logic
0).

[AND Truth Tabie |

ol e E=2 =1
S| =D
l=1=11=1 e

The input values in an AND function may be:
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Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)

+ Constant Value #

With the exception of Constant Value, any of these operands may be used to
contain the output value.

AND can be used to mask out certain bits of an input integer not relevant to a
given function.

Example:

If a clock function block uses the first bit of a 16-bit word to decide if a given
time is A.M. or P.M., you can mask out the other 15 bits. This will tell you if the
current time is A.M. or P.M.

Iask 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Result 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

All of the non-relevant bits will be turned off (logic 0) except the A.M. / P.M.

bit.
EHM EMO
AANDEB =C
Ml B0 Howr | ], cl MIETAM.
Bitmap P.M. value
Al e o

The function is located under the Logic menu on the Ladder toolbar.

OR

The OR logic function block can evaluate the state of two integers to see if
either input A or B is true. If input A OR B is true - the output C will be true
(logic 1). If both input A and B are true (logic 1) - the output C will also be
true (logic 1).
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The input values in an OR function may be:

¢ Memory Integer (MI)

¢ Memory Long Integer (ML)

¢ Double Word (DW)

¢ System Operands:(SI) (SL) (SDW)
* Network System Integer (NSI)

# Constant Value #

With the exception of Constant Value, any of these operands may be used to
contain the output value.

Word 1 o o 0 1 1 o 1 0 1 o 1 o 1 1 1

Compare n a ] a a 0 a 0 n 0 0 ] 0 n 0 1

Result 1 a ] a 1 1 a 1 n 1 0 1 0 1 1 1

EM EMO
AO0RE=C
MI SO Falt |0, |- MI51 Recent
Bitmap Fault
T e L

The function is located under the Logic menu on the Ladder toolbar.
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XOR

The XOR logic function block can evaluate the state of two integers to see if
input A and B are equal. If either input A OR B is true - the output C will be
true (logic 1). If both input A and B are true (logic 1) - the output C will be

false (logic 0). If both input A and B are false (logic 0) - the output C will be
false (logic 0).

The input values in a XOR function may be:

Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)

Constant Value #

With the exception of Constant Value, any of these operands may be used to
contain the output value.

Use XOR to recognize changes in an integer to check for integer bit corruption.
If 2 integers are equal: the result will return logic 0. If there has been bit
corruption: the corrupted bit will return logic 1.

Word 1 a 0 0 1 1 0 1 0 1 0 1 0 1 1 1

Compare 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Result 1 a 0 0 1 1 0 1 0 1 0 1 0 1 1 0
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EM ENO

&:0REB=C
Ml 50 Fault |1, |- Ml 51 Recent
Bitrmap Fauilt
#1 g

The function is located under the Logic menu on the Ladder toolbar.

102 VisiLogic: Ladder Programming



Shift Logic Functions

Shift

The Shift function moves the bits in an integer to the left or to the right. Note
that any bit shifted out cannot be recovered.

Shift Right
(oj1fojtfoftfoj1[oj1[o]1[0]1][O]1]

Before Shift operation

Bit shifted oot

(oo [o o [o[ T To [ To[1To[1]0] =, [

After Shift operation

#* Operand A: contains the value to be shifted.
¢+ Operand B: contains the number of bits to be shifted (one or more).
¢ Operand C: contains the resulting value.
¢+ Operand D: shows the status of the final (last) bit in the integer after the
operation.
EN EN
....... SHR o
bl 24 bl 25
ik O New ink
D# 2 ME 26
T 0P e Link: il

The Shift function may be performed on values contained in the following
operands:

¢ Memory Integer (MI)
¢ Memory Long Integer (ML)
+ Double Word (DW)
# System Operands:(SI) (SL) (SDW)
The functions are located under the Logic menu on the Ladder toolbar.

Rotate

The Rotate function moves the bits in an integer to the left or to the right.

Rotate: Right Bit rotated out
|—>1'3‘|’1IUI’IIUI’IIUI’lIUI’IIUI’IIUI’IIU

Before Fotate operation
Bit rotated in
Lofrjojrfof1]o[1][o]1]0[1]0]1[0]

After Rotate operation

¢+ Operand A: contains the value to be rotated.
¢ Operand B: contains the number of bits to be rotated.
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¢ Operand C: contains the resulting value.
¢ Operand D: shows the status of the final bit in the integer after the

operation.
BN EN
....... FOF o
MiZd Mz
otk AT New ik
Dz | | MBEZE
B = lIof= ik finl

The Rotate function may be performed on values contained in the following
operands:

¢ Memory Integer (MI)

¢ Memory Long Integer (ML)

¢ Double Word (DW)

# System Operands:(SI) (SL) (SDW)
The functions are located under the Logic menu on the Ladder toolbar.

Vector: Bit to Numeric, Numeric to Bit

Use these functions to convert an array of bit values to a numeric value, or a
numeric value to an array of bits.

The functions are located on the Vector menu.

Bit to Numeric

¢ Operand A: contains the Start Address for the array of bits to be
converted.

¢ Operand B: is the start of the vector that will contain the converted value.
Take care in addressing operands, since the converted value may not fit
into a single register; the function will overwrite as many consecutive
registers as it requires to convert the value.

* Operand C: contains the length of the bit array that will be converted.

EN  BENO—
------ BIT to UM | -
ME U & T
Ml 2 e o
M3 e

Numeric to Bit
* Operand A: contains the Address of the value to be converted.
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¢ Operand B: contains the Start Address of the bit array that will contain the
converted value.

¢ Operand C: contains the Length of the bit array that will contain the
converted value.

EN ENO—
------- NUM o BIT | -
. MI 4 — & (I
MBO g
MIAT e .
Test Bit

Test Bit enables you to select a bit within a vector of registers, and store its
status in an MB.

+ Operand A, Start of Vector, determines the start of the vector of
registers.
* Operand B, Offset in Vector, selects the bit within that vector.

¢+ Operand C, Target Bit, determines where the value of the selected bit
will be stored.

Since ML 2 iz a 32-hit

register, an offset of 33
causes the first bt i bl (.
Jto be selected. B EN

\\M TEST BIT
' L2 N L MBOD :
| Stat of Yector Target Bit _

—{B—

The status of awvill be stored
Bit1inML 3. .. inhB 0.

A
ML 1 ML 2 L3 ML 4

L. @) fofrf2fsfs] . eosflofr]zslse|,  [wfmaffojr] ... |

Note that the maximum number of bits in the vector is 255, 16 MIs or 8 double
registers. The function is located under the Logic menu on the Ladder toolbar.

Set/Reset Bit

Set Bit enables you to select a bit within a register, and set it.
Reset Bit enables you to select a bit within a register, and reset it.
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* Operand A, Start of Vector, is the register in which the function will
set/rest the bit.

¢ Operand B, Offset in Vector, selects the bit within that vector.

BN  ENC—
...... SETEIT )
kI 10 a,
Start of Yector
I 11 |
Offzet inectar E

Note that the maximum number of bits in the vector is 255, 16 MIs or 8 double
registers. The functions are located under the Logic menu on the Ladder
toolbar.

RS-SR Flip-Flop

The RS and SR Flip-Flop functions are located on the Logic menu. These
functions compare the logic state of two inputs, and use the result to
determine an output result in accordance with the tables shown below.

RS Flip-Flop SR Flip-Flop
R(A}|S(B) | @ S{A|R(B) | @
1} L[] Ho change 1} 0 Ho change
(] 1 1 0 1 0
1 0 0 1 1 1
SE 58 ME 0
F1 R
{ | { }
SE 59 ME 1
F2 5
1 | |
SB1
Lbways 1
{ BN B
; RS FLIP
' ME ME 2
The logic state of the R 1R O RsFUP.C

input MB= change the
state of the output, @

RLO to Bit

The PLC Ladder program is based on whether or not there is power flow
through the logic rung. When there is power flow, the RLO, Result of Logical
Operation, is positive, or ON. At the left-hand ladder rail, there is always power
flow; therefore the RLO at the rail may be considered as ON. When there is no
power flow, the RLO is negative, or OFF.

106 VisiLogic: Ladder Programming



RLO to Bit Binary Numbers

RLO to Bit takes the status of the RLO and stores it in a register bit according
to the desired offset.

The rung in the following figure is shown in Online Test mode, showing the
power flow in red. The Compare operation (MI1>MI2) in the rung is true.
Therefore power flows through the rung, and the RLO is positive (ON). The
state of the RLO is stored in MI 3, at an offset of 2 bits, in the third bit of MI 3.
The bit turns ON, and MI 3 contains 4.

The Compare operation || Since RLO iz OM, and

iz true, therefore the the offset iz 2, the third Orlirve Test
i kit of MI 3 turns ON. —
FLO iz OM. o urnE b m|(= E )
BN ENOF =~ N ENOH
i AxB R BLO o BIT
B ) 4
MI 1 M 3 1
* YT "‘l
M 2 [ o2
1k RLOWBRE |
[ Opeand  [Length| See
MI 2 -BLO to Bit & Vecks: Stat, 1 aBIT BIMARY 0oQoC Q000 QOO0 OLl00

2| Operands L@ Walches |m Memony [ﬂ Find |@ Compile |; Evertt Log |
Sesiak Com1 57600

In the following figure, the Compare operation is false. Therefore power does
not flow through the rung, and the RLO is negative (OFF). The state of the RLO
is stored in MI 3, at an offset of 2 bits, in the third bit of MI 3. The bit turns
OFF, and MI 3 contains 0.

The Compare operation Since RLOvis OFF, and
iz falze, therefore the I the offset is 2, the third
| RLOis OFF. bit of Ml 3 turns OFF Onine Test _
T = T T T —— 1 r m |[E 1
EN__FNOF= EN__ENCH- (= &
o A>B g RLO o BIT
Mi 1 M3
A . —a-
ALO o Bit: A
0 C | tommmp | S [ 10
Ml 2 | . D# 2 1 _ Send
- . RLOwBtE New [l
[ Opeand Jlengh See [ Foma [
Ml 2 - PLO to Bit: & Meckor: Stat, 1 apIT BIMARY 0000 0000 0000 0000

8] Opesands | Watches |@) Memoy [ Find [ Compde | # Evenilog |

Sediat Com 157600

Note that the maximum number of bits in the vector is 255, 16 MIs or 8 double
registers.

Binary Numbers

Memory Integers and System Integers are 16-bit binary numbers. You enter
decimal numbers into Memory Integers and System Integers. The program

VisiLogic: Ladder Programming 107



Binary Numbers

RLO to Bit

converts these decimal humbers into binary numbers and performs the

specified functions.

You may want to use a logic function to mask out bits or check for bit
corruption. You can do this by using a decimal humber that converts to the

appropriate binary number. The following charts will help you understand why
the decimal numbers {0,1,2,4,8,16,32,64,128, etc} were chosen for use with

logical OR to evaluate keypad input numbers in the following example.

This program shows how to use the logical OR operation. The binary value of 12 inputs is evaluated.
Thewalue of each inputis compared with a number value that is entered from the keypad.

2
By

In0

1| EN_ENO
o A0REB=C
ME 10 [n 0
#1 np -
|
: : MI2FinaIVaIue_B
In1
1| EN_ENO
o A0REB=C
ME 11 In11
#2 np -
|
: - MI2FinaIVaIue_B
In2
1| EN_ENO
o A0REB=C
ME 12 In12
4 e o
|
: - MI2FinaIVaIue_B

it The Memory Bits which are parallel to the inputs are used for debugging.

MI 2 Final Yalue|

MI 2 Final Yalue|

MI 2 Final Yalue|
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RLO to Bi

21l 10 2 28 2T A 23 M 23 a L 20

a1z

10
11
12
13

14
15
16
17
18
19
20
21

22
23

24
25
26
27
28
20
30
31
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Al 21l A0 2% 36 37 6 35 W a3 M D
] 0 0 0o o 0o 1 0o 0o 0o 0 10 32
n a ] oo o o 1 o o 0o o 1 I3
n a ] oo o 0o 1 0o 0o o 1 70 34
1] a 0 oo o o 1 0o 0o o 1 1 35
n a ] oo o o 1 0o 0o 1 o°a ]
0 o 0 oo o o 1 o o 1 o 1 ¥
n a ] oo o o 1 o o 1 1 10 38
n a ] oo o o 1 o o 1 1 1 39
1] a 0 oo o o 1 0o 1 @ 0 @ 40
n a ] oo o o 1 o 1 0 o 1 41
0 o 0 oo o o 1 o 1 0o 1 10 42
n a ] oo o o 1 o 1 0 1 1 43
n a ] oo o o 1 o 1 1 0 a0 44
1] a 0 oo o o 1 o 1 1 0 1 45
n a ] oo o o 1 o 1 1 1 10 46
n a 1] oo o o 1 o 1 1 1 1 Lo
n a ] oo o 0o 1 1 0o 0o 0o 7 48
n a ] oo o o 1 1 0o 0o o 1 49
1] 0 0 oo o o 1 1 0 0 1 10 50
n a ] oo o o 1 1 0o 0o 1 1 51
n a 1] n o o o 1 1 0o 1 0 @ 52
n a ] oo o o 1 1 0o 1 0o 1 53
n a ] oo o o 1 1 0 1 1 10 54
1] 0 0 o o o 0o 1 1 0 1 1 1 55
n a ] oo o o 1 1 1 0 0 a1 56
n a 1] oo o o 1 1 1 @ 0o 1 57
n a ] oo o o 1 1 1 0 1 1 58
n a ] oo o o 1 1 1 0 1 1 50
1] a 0 oo o o 1 1 1 1 0 10 60
n a ] oo o o 1 1 1 1 0 1 il
n a 1] n o o o 1 1 1 1 1 @ 2
n a ] oo o o 1 1 1 1 1 1 i3
1] I 0 oo o 1 0 0 0 0o 0 10 64

Compare Functions

A compare function compares two values according to the type of function you
select.

If the comparison is true (logic 1): power flows through the block.
If the comparison is false (logic 0): power does not flow through the block.
There are 7 types of Compare Functions:

¢ Greater Than
¢ Greater Than or Equal To
« Equal To

¢ Not Equal To
@ Less Than or Equal To
¢ Less Than

+« Within Range

N°te. The Vector menu includes a Compare Vector function.

These values may be compared:

¢ Memory Integer (MI)
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Greater Than Compare Functions

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)

Constant Value #

Counter

Greater Than
The Greater Than function block compares the value of input A to input B.

If input A is greater than input B: power will flow through the function block.

If input A is not greater than input B: power will not flow through the function

block.

sy tME 50 High

b3 Temperature L. ..
EM EMDO { j

'&'}B ..........
M1 L L
Temperature A
LR L
g0

According to the above example:

« If MI 1 value is greater than 35; then MB 50 will go to logic "1" (ON).
¢ If MI 1 not greater than 35; MB 50 will go to logic "0".

Note Greater and Less Than function blocks do not give an output when
input A equals input B.

These values may be compared:

Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)

Constant Value #

Greater or Equal to

The Greater Than or Equal function block compares the value of input A to
input B.
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Compare Functions Equal

If input A is greater than or equal to input B: power will flow through the
function block.

If input A is not greater than or not equal to input B: power will not flow
through the function block.

=

my - - - - - o kB 50 High
T Temperature - -
EN_ENO {3
'||:|.'>=E ........

M1 1 A

According to the above example:
¢ If MI 1 value is greater or equal to constant integer 35; then MB 50 will go
to logic "1" (ON).
+ If MI 1 value is not greater or equal to constant integer 35; then MB 50
will go to logic "0" (OFF).
These values may be compared:
Memory Integer (MI)
Memory Long Integer (ML)
Double Word (DW)
System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)
Constant Value #

Equal
The Equal function block compares the value of input A to input B.
If input A is equal to input B : power will flow through the function block.
If input A is not equal to input B: power will not flow through the function

block.

gl

"7y ME 55
3 Temperature . .
............. Equilibriation . .

EW ENO {3
A=B } - - - -
b1 1 I

Temperature

Ml 3 Set Point || B

According to the above example:

112 VisiLogic: Ladder Programming



Not Equal

Compare Functions

+ If MI 1 is equal to MI 3; then MB 55 will go to logic "1" (ON).
¢ If MI 1 is not equal to MI 3; then MB 55 will go to logic "0" (OFF).
These values may be compared:

& Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)

Constant Value #

Not Equal

The Not Equal function evaluates input A to see if its integer value is not equal
to input B. The function is located on the Compare menu.

If input A is not equal to input B: power will flow through the function.
If input A is equal to input B: power will not flow through the function.

&4
S = 2 ME 65
=l 0 . . s Temperature - -
............. Fluctuation
EW ENO {3
'ﬁ' [ B ........
et
Temperature A
Ml 3 Set Paint || B

According to the above example:

¢ If MI 1 is not equal to MI 3; then MB 65 will go to logic "1" (ON).

¢ If MI 1 is equal to MI 3; then MB 65 will go to logic "0" (OFF).
These values may be compared:

¢ Memory Integer (MI)

& Memory Long Integer (ML)

¢ Double Word (DW)

¢ System Operands:(SI) (SL) (SDW)

# Network System Integer (NSI)

#® Constant Value #

Less or Equal to

The Less Than or Equal To function compares input A to input B. The function
is located on the Compare menu.

If input A is less than or equal to input B: power will flow through the function.

If input A is not less than or equal to input B: power will not flow through the
function.
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Compare Functions Less Than

2 MEST - . ...
S T Temperature - - . . .
............. Lessgqyalﬁet. o

EM ENHO i } -
Ae=B } - - - - -
e B N
Temperatue[7* SR
Ml 3 Set Point g
3 .......................

According to the above example:
e If MI1's value is less than or equal to MI3's value, then MB 51 will go to
logic "1" (ON).
+ If MI1's value is greater than or equal to MI3's value, then MB 51 will go
to logic "0" (OFF).
These values may be compared:
Memory Integer (MI)
Memory Long Integer (ML)
Double Word (DW)
System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)
Constant Value #

Less Than

The Less Than function compares input A to input B. The function is located on
the Compare menu.

If input A is less than input B: power will flow through the function.
If input A is not less than input B: power will not flow through the function.

= T MB EO Lo
= b - . L Temperature A
EN__ENO {3
ﬂ{B .........
11 I

According to the above example:

+ If MI 1 value is less than constant integer 35; then MB 60 will go to logic
lllll (ON).
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Within Range Math Functions

« If MI 1 values is not less than constant integer 35; MB 60 will go to logic
"0" (OFF).
These values may be compared:
Memory Integer (MI)
Memory Long Integer (ML)
Double Word (DW)
System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)
Constant Value #

Within Range

The Within Range function checks if the value in input A is within the range of
values between input B and input C.

When the function is activated:

¢ If input A is within the range of values between input B and input C the
output MB turns ON.

¢ If input A is not within the range of values between input B and input C
the output MB turns OFF.

Math Functions

You perform mathematical functions by placing math functions in a net. Math
functions, located on the Math menu are provided for:

¢ Increment/Decrement

* Addition

¢+ Subtraction

¢ Multiplication

* Division

¢ Square Root

* Power

+ Factor

# Linearization

Each type of math function can use up to 8 input values to compute a single
sum.

The internal operation of a function block is transparent to the user.

The example below shows an Add function block with 2 input values.
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Math Functions Multiple Input Values in Math Functions

EN ENO
AMDDE=C

/‘r‘u:uu input the / : Ml / The resulting /
/x |r|teger value /—»“.-’-‘-. C / sum iz out put /x

tointeger 'C'

/‘r’l:nulnput the / : M| T .o
x |r|tegervalue | |k Lo

The &dd function
block adds
Ato B

The operands listed below can be used to provide both input and output
values, with exception of Constant Values. Constant values can provide input
values, but can not contain output values.

Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)

Network System Integer (NSI)

Constant Value #

Counter

Multiple Input Values in Math Functions

You can input up to 8 values into a math function block. The function will
output a single sum. This example shows an Add function that uses 5 input

values.
1. Click on the Math button on the Ladder toolbar.
_Or'_

Right-click on the Ladder to show the Ladder pop-up menu.
2. Select More..., then select the desired function type.
3. Click on the function with the desired number of input values.
Math = Logic - Clock - Store - Loop - |u't'[|+*# -
“+ w0
= SUB ......................
* ML o
foolw L
Mare ... + ADD3xl | - o - e

MUL + aDD4:t |0 0 0 T T

SLIE » + 00 &l !

+P|DD?X1 ...........
.......... + apDExl |

4. Move the function to the desired net location, then click. The net
automatically enlarges to fit the function
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Add Math Functions

1 I T 0
1 @ : ADD |
I Ja L 0
4 bl g
M 1c L
.
MI _D ........
ﬁ ..............
rl"" _E ........

5. Link operands using the Select Operand and Address dialog box. The
dialog box opens automatically until all input values and the output value
have been linked.

Add

The math function Add is executed by the Add function block shown below. You
can choose to add up to 8 input values of the following operand types:

¢ Memory Integer (MI)

¢« Memory Long Integer (ML)

¢+ Double Word (DW)

# System Operands:(SI) (SL) (SDW)

¢ Network System Integer (NSI)

& Constant Value #
With the exception of Constant Value, any of these operands may be used to
contain the output value.

The example below shows an Add function with two input values.

al ..
5
EM ENO
AADDE=C
Ml 1 14 cH Ml 20 Surn of
Temperature b Ml
Ml 4 Temp | E ..........
Dffget Walwe []°  F - o o
gl
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Math Functions Divide

Divide
The math function Divide is executed by the Divide function block shown
below. The input values in a Divide function may be:

Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)

Network System Integer (NSI)

+ Constant Value #

With the exception of Constant Value, any of these operands may be used to
contain the output value.

1=b -
S
EN EMD
ADMNB=C
bl 20 Hry C - Ml 32 Divigion
T emperature [Juatient
Ml 31 Sample || B
T"'I'IE .........
Tl -

This Divide function can only return whole numbers. To divide floating point
numbers, use the Divide function on the Float menu.

Signed remainder values are stored in SL 4 - Divide Remainder (Signed);
unsigned results are stored in SDW 4 Divide Remainder (Unsigned).

Note that you must store the remainder values immediately after the division
function because these registers will be overwritten by the next division
function.

Values may not be divided by zero. In the event that this occurs, System Bit 4
(SB 4 - Divide by Zero) turns ON.

Multiply
The math function Multiply is executed by the Multiply function block shown
below. You can choose to multiply up to 8 input values of the following types:
Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)

Network System Integer (NSI)

¢ Constant Value #

With the exception of Constant Value, any of these operands may be used to
contain the output value.
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Subtract Math Functions

The example below shows a Multiply function with two input values.

al .
2 S
EM EMO
AMULE =C
bl 1 P cH Ml 20
Temperature M ultiplication
Ml 4 TEl'I'II:I n B ..........
Offget Malwe ([} - - - -
gl
Subtract

The math function Subtract is executed by the Subtract function block shown
below. The function is located on the Math menu.

The input values in a Subtract function may be:

Memory Integer (MI)

Memory Long Integer (ML)

Double Word (DW)

System Operands:(SI) (SL) (SDW)
Network System Integer (NSI)

¢ Constant Value #

With the exception of Constant Value, any of these operands may be used to
contain the output value.

The function performs A-B=C.

0
5
EN EMNO
SUE
[*TH] i c | Ml 20 Difference] .
T emperature between bwo Mlsf
Ml 4 Temp A
Qffset Valve |1 b - - o o
gl
Modulo

The math function Modulo is executed by the Mod function block shown below.
The input values in a Modulo function may be:

¢ Memory Integer (MI)
¢ Memory Long Integer (ML)
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Math Functions Linearization, Vector Linearization

¢+ Double Word (DW)

¢ System Operands:(SI) (SL) (SDW)
¢ Network System Integer (NSI)

#+ Constant Value #

With the exception of Constant Value, any of these operands may be used to
contain the output value.

EN _ ENO
T MOD S
M i s L M2
.
M 1 g

This Modulo function divides the A input by the B input, and then store the
remainder in the C output.

Values may not be divided by zero. In the event that this occurs, System Bit 4
(SB 4 - Divide by Zero) turns ON.

Linearization, Vector Linearization

The Linearization functions, located on the Math menu, enable you to convert

values. Use them, for example, to convert analog input values to a values in
degrees Celsius.

Linearize a Single Value

This function linearizes a single source value, then stores it in the target
register.

ENOF————— - -
...... LINEAR

MISs | || MIS5
Lirear

These are the parameters
the function uses to convert

the input value, DEC Linear conwversion:

DEC Linear conwversion: X2 YWalue

Thiz is the value to be
converted.

Linear conversion: # (input) Walue |
Linear conversion: v (result) Walue

o
inear conversion: Y {result) ¥alue x| ok | Cancel I
Gh Direct |

Iﬁ j |55 |Linear conversion: 7 [result] Value El LI
Cancel |
g || forc - @]

Thiz i= the resulting value.
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Linearization, Vector Linearization

If, for example, X1 and Y1
are 0, and X2=1023 while
Y2=1000, the output value
will be linearized as graphed.
These values would cause:
¢ An input of 5.0V to be
converted to a digital
value of 500.
¢ A input of 10.0Vto be
converted to a digital
value of 1000.

Linearize a Vector of Values

This function linearizes a vector of source values, then stores the values in the
target vector.

& Vector of Values: Linearization

___-ﬂ_

Linear comeersion: %1 Yalue

I'-'If 'I DEE Linear comversion: 1 Value

Ml 2 DEC Linear comversion: =2 Y alue

Mi 3 DEC Linear conversion: 2 Yalue

M 4 DEC Start address : Source Vechor

Mi 5 DEC  “ector length [max. =128 registers)
JELC Start address ; Tanget Vecto

You can convert values contained in the following operand types:

¢ Memory Integer (MI)

¢ Memory Long Integer (ML)

+ Double Word (DW)

¢ System Operands:(SI) (SL) (SDW)
With the exception of Constant Value, any of these operands may be used to
contain the output value.

Note o The X and Y values must not exceed the range of -2147483648 to

+2147483647.
Eﬂl Known Issue
o Note that the Linearization function cannot be used in cases where

one of the following is close to the value FFFFFFFF:
¢ One of the inputs
+ An intermediate calculation
In these cases, use the Formula function with the following

equation:
{Y'nax _Y'n" }
V= X (X — X )+ Yo
{:}{mux _‘I{min} { }
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Math Functions Linearization, Vector Linearization

Linearizing Analog I/0 values

Note Analog output values are contained in the register that you link to the

output in Hardware Configuration.

3
[ 1117 TR -
[20ma& ) / :
@ 1 BN . —
LIMEAR SN SR e :
3 MI 12 M3 s19
mBar 0-5000 1 2-bit Analog [4ma.)
: xil
0 TR
DEC  Liwear cornersion: " Wakse
[k 5000 DEC Lmear corveersion: <2 Vakse
Dit 4095 DEC Liveal cormmaiion w2 Vake

mBar 05000
12-bit Analog Qukpuk I0-AT4- A0 4

ODIERO4 124hit Anabon Oulpae |C-A14-402

Working within the 4-20mA range

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

10-bit Analog Input, V200-18-E1

# r '3
% Linearization
Linear converdon: <1 Value
D# i DEC  Linear converson: Y1 Yale / H
113 1023 DEC  Linea corverdon: <2 Value H
o# 5000 DEC  Linear converson: 2 Vale :
10kbE Analag Input; Y2001 8] /
Cancel 0 / i X
204 1023
(4ma) (20ma,)
12-bit Analog Output,I0-A14-A02
¥
aoes | e
(20ma) :
Linea carmversion 1 Wale /
[0l B3 DEC  Liwal corversion ' Vakee i
i3 5000 DEC  Lmew corversion =2 Vahae /
[} 4095 DEC Linea corversion 72 Wale /
mlar 0:5000 819
12-bat Analog Outpet 1020420 EIEN]
: X
Corcel_| 0 5000

12-bit Analog Input, I0-A14-A02
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Linearization, Vector Linearization Math Functions

. ¥
B Lincarization
Desciphon 5000 /
DEC  Lmear corversioe: =1 Vake
DEC  Linean corversion 71 Vake /
DEC  Linear cormersion: 22 Vahm
DEC  Linear cormerion w2 Vake /
DEC 2:bik Analog Input: 10-414-402 H
DEC  rBai §
0 / -
L] | o | 819 1095
(4 (20ma)
8 Linearization 4
[ Paiams | ) Ope Address q e aimal | Desci 5000 /
Lingar converson: X1 Yalue ;
D 0 DEC  Linear converion: 1 Yalue / :
113 1023 DEC Linear converdon: X2 Value

Linear commverdon: 2 Yale
10Hbit Analog Input: Y200-18-E]

o1 C 1] / %
— 204 1023
(4ma) (20ma.)

b Linezarization

Params Fure Operand Ackdress o7 | i Famat  |Descipbon
D I D 2277 E

DEC  |[Limear coewarsion X1 Valie

DEC  Lwrew comwversion: v Valae /
DEC  Lines comwersion X2 Vale :
D& 5000 DEC  Lnea conversion: V2 Value /
Ml 16 DEC  ‘ision 120 &1 £-20m&.14 bit

B a

Carest_| 5217 16383

(4ma) (20m)

Linearizing a PID Analog Output Value

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

Note Analog output values are contained in the register that you link to the

output in Hardware Configuration.

¥
T 1. T3 -~
C20ma] / '
I / :
& i i
B (hm) :
W33 ] M| Il 44 i | M1 i
St Foint - the ConalVale || Control Ve - Anghog Duipu 0 1000 "
F'Il:-:!:‘!::s]‘rz'dl.-a- 1 B Hardware Configuration
ME B _
GER
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Math Functions Linearization, Vector Linearization

Linearizing a PID output-to-analog output

[ @ [ . [Formal [Desciption

DEC Procsss Valus « the PID input

DEC SetPont-the target walue

DEC  Sampie Time : defined in unitg of 10 mSec

DEC Proportional band - defred in urtz of 001%

DEC  Imbagrsl bme - definad in uriks of 1 second

DEC  Dverivalive time - defined n urils of 1 second

DEC  Dreadband - defined in wils of 0.1%

DEC Procsss Value high limit - te masinunm P input vakes
DEC  ProzassValua low limit - b misirmium PY input walue
DEC  Control Walue Fagh limit - the marmum £V output value

IT perand
Ml
i
Ml
i

=3
o

R ERERS &

“E

DEC | Conbrol Walue kow bk - e riramim OV cotpad wabss

DEC Reserved for buture use
Rieveise schar 1 Revese schion, [ Diiscl sction
Fieset rtegral sccumiilsted edror 1: Clear, 0 Continue
Fieserved for fubue use

DEC Conbol  Control Walue --the PID autput

OEC  Conbol Walue Kp esuk

DEC  Control Walue b result

Conlrol Walue td rendt

[y

|||;|F|:r:| / = CE (i Format  [Descrphion
1 DEC

58 8 gl ~ = 5

DEC  Linear conyersion: 71 Yalue
DEC  Linsar conversion: %2 Value
DEC  Linear conversion: 2 Valus
DEC Control Walue --the PID cutput

DEC  Analog Oulput

he coplicn
Conirol ' shue—-the FID autput
Control WYalue -the PID output

Working within the 4-20mA range

Available ranges, according to controller and I/O module, are shown in the
topic Analog I/0 ranges. Note that devices used in conjunction with the
controller must be calibrated accordingly.

Limits can be set for the output range, in this case linearization is not required.
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Math Functions

s PID x|
Params Fur O perand Addess Format |De zciphon

DEC  Procest 'V alue « ihe FID input

DEC Set Poilk - the target value

DEC  Sampie Time - defined in unils of 10 mSec

| DEC  Propotional band - defined in umits of 0075
N DEC  Integral time - defined in units of 1 second
N DEC Denvalive time - defred nunitz of 1 second
DB M b DEC Deadband : defined in umits of 015
IN SpPwHigh Mi = DEC Proce:s VW ake hlgh irrt Ihe S F"l.-r nput valus
SpPyvl oy BT | DEC  Proes: -

Cw-High Dy DEC l:nnunl*-fal.e I-dﬁlirnt the rrm-urrn.ml:‘Jmp ut val.e

Cv-Lew Qi DEC _ Conbol sl il - 1
C DEC Husunw:li'urhlursmu
Reverse aclion: 1:Fevarze action, 0: Direct action
Rezet mtegral accumulated emor; 1: Clear, [ Conbiwes
Heserved o futiine uze
DEC | Conbral 'y akes - the PID slpLl I
L onliol ¥ahee Ep et

DEC  Control ' ahse ti resuk
DEC  Conbol Vahse td nesult

& Hardware Configh Sation El

Drezcriplion
Conlral Value-the FID outpul

Factor

The math function Factor uses 3 input values. Factor divides an A input value
by a B input value and then multiplies the result by a C input value. The result
is stored in an output operand, D.

You can use the following operand types in this operation:

¢ Memory Integer (MI)

¢ Memory Long Integer (ML)

« Double Word (DW)

¢ System Operands:(SI) (SL) (SDW)

# Constant Value #
With the exception of Constant Value, any of these operands may be used to
contain the output value.

The example below shows a Factor function.

EM EN
FALCTOR
M| B0 A ok M| B4
Start puoinit Factor Result
bl 52 _ =&
End point Rl
bl 53 e
Set point
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Math Functions Formula: Build Your Own

Formula: Build Your Own

The Formula function, located on the Math menu, enables you to apply

mathematical operators to operand values, and then output the result to a
register.

To create a formula, place the Formula function in the Ladder; the Edit formula
box opens. You can type in constant numbers, parameters and operators. You
can also select parameters and operators from the drop-down lists.

Note o | The formula syntax conforms to normal mathematical notation.
. With the exception of the - (minus) sign, binary operators cannot be
used to begin a formula. The other binary operators include Add [+[,
Mul [*], Div [/], Parenthesis [( )], and Power.
Unary operators, such as Sin, may be used to begin a formula.

100 * ( ( A+B ) *r [ C+|D) )
Parametets: <] apo|su o] ow | (| ) | Functions -i
A T‘ Power
B (i3 Cancel | Sat
I Abs
Exp
E Ln
F Logl0
EN__Eng——Fa
FORMULA | - - - - - -
100 ((A - 4700 oo = ((aA+B) * (C+[D]))
| ABCD Result |IDD*({HII +HMI 2 ) * ( AI 3 +[HI & |} }

Rezult Value:
|I'-'IIIIII - ABCD Result

=

oK Cancel | Hep |

You can create a parameter name using a mixture of characters and numbers.
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Power Math Functions

emperature 1| - Temperature 2 ) A 10
{HI 5 -HI & ) * 10

|
&
I:Ie?.t Value: -

Note o A parameter name may not begin with a number or contain spaces.
Use an underscore ( _ ) in place of spaces.

i A constant may not exceed the value of a MF or ML.

i In the following cases, controller will process the formula using
floating registers:
¢ If the formula contains one or more floating operands.
¢ If a constant value in the formula is not a whole number
¢ If an operator, such as trigonometric operators, requires that
the PLC use a floating register to complete its operation.

Power

The math function Power uses 2 input values. Power raises an A input value by
the power of a B (exponent) input value. The result is stored in an output
operand, C. The function is located on the Math menu.

You can use the following operand types in this operation:

¢ Memory Integer (MI)

¢ Memory Long Integer (ML)

* Double Word (DW)

¢ System Operands:(SI) (SL) (SDW)

+ Constant Value #
With the exception of Constant Value, any of these operands may be used to
contain the output value.

The example below shows a Power function.

B EN
...... POWWER o
kI 16 Ja oL kI 18
Energy input 1 E Energy result
...... C=[a) e
Ml ‘I? e
Energyinput 2 |1 | o - oo
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Math Functions

Square Root

Square Root

This function returns the square root of an input value. The input value serves

as the radicand. The result is stored in an output operand. The function is
located on the Math menu.

You can find the square root of values contained in the following operand
types:

¢ Memory Integer (MI)
¢ Memory Long Integer (ML)
& Double Word (DW)
¢ System Operands:(SI) (SL) (SDW)
The example below shows a Square Root function.

) EN
...... SORT .
k116 i kI 18
Energy input 1 || | Energy result
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Increment/Decrement

These functions are located on the Math function menu; an Increment button
is also located on the shortcut toolbar.

Compare  ~| Math = Loaic
= I

- I- Decrement
1t

+ add

L
Sub

1Pt * Mul
LM 2 [ Div
{5k Mare ... b
R} 51— Square Rook
? ;AB Power
S gL Factor
== @ E Linearization
=

Increment increases the value in the selected operand by 1.

Decrement decreases the value in the selected operand by 1.

You can implement counters in your program by selecting a Counter (C)
operand output type.

Float Functions
Float function blocks enable you to use Memory Float (MF) values in your
program.
The Float menu on the Ladder toolbar includes the following functions:

Basic
Extended
Trig
Compare
+ Convert

Note o Floating point values cannot be directly displayed on the
controller screen. In order to display a floating point value, use
the Convert Float INV function to express the value in 2 MIs or
MLs, and then use a Display number variable to show them on
screen.
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Float Functions: Basic
These are the basic Float functions:

Store Direct

Stores a register value into an MF.

Add

Adds two values and stores the result in an MF.

Sub

Subtracts two values and stores the result in an MF.
Mul

Multiplies two values and stores the result in an MF.
Div

Divides two values and stores the result in an MF.
Abs

Returns the absolute value of an MF or constant humber. The absolute
value of a number is the number without its sign.

If, for example, the input value is -2, the absolute number output by the
Abs function will be 2.

Float Functions: Extended
These are the extended Float functions:

Square root

This function returns the square root of an input value. The input value
serves as the radicand. The result is stored in an output MF.

Power

Power uses 2 input values. Power raises an A input value by the power of
a B (exponent) input value. The result is stored in an output MF, C

Exp
Returns the value of the input number raised to the power of 'e'. The
constant e equals 2.71828182845904, the base of the natural logarithm.

EXP is the inverse of LN, natural log. If, for example, the value 1 is input
to the Exp function, the output result is 2.718282. If the value 2 is input,
the output result will be 7.389056.

LN

Returns the natural logarithm of the input number, using base 'e'. The
constant e equals 2.71828182845904.

LN is the inverse of Exp. If, for example, the value 6 is input to the LN
function, the output result is 1.791759. If the value 60 is input, the output
result will be 4.094345.

Logl0
Returns the logarithm of the input number, using base 10.
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If, for example, the value 6 is input to the Log10 function, the output
result is 0.7781513. If the value 60 is input, the output result will be
1.778151; an input of 600 results in an output of 2.778151

A( 10~B)

A(107B) uses 2 input values. The A value is multiplied by 10 to the power
of the B value.

If, for example, the A value is 3, and the B value is 2, the output value
will be 300: 3(1072). If Ais 3 and B is 9, the result will be
3,000,000,000.

A(107B) uses two input values. The A value is multiplied by 10 to the
power of the B value.

If, for example, the A value is 3, and the B value is 2, the output value
will be 300: 3(1072). If Ais 3 and B is 9, the result will be
3,000,000,000.

Float: Trig Functions
These are the available Trigonometric functions:

Sin

The function's output is the sine of the input value.

Cos

The function's output is the cosine of the input value.

Tan

The function's output is the tangent of the input value.
ArcSin

The function's output is the inverse sine of the input value.
ArcCos

The function's output is the inverse cosine of the input value.
ArcTan

The function's output is the inverse tangent of the input value.
Degrees

Converts the input value into degrees.

Radians
Converts the input value into radians.

Float: Convert
These are the Convert Float functions:

A+B/n

This function takes 2 non-float values (whole numbers) and creates a
single floating value.

The two non-float values are added together; the A input, a whole
number, is added to the B input, which is the fractional part of the number
following the decimal point.
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Note * The Data Type ( M I or M L) selected for operand B determine n,
the number of digits that follow the point. When an MI is selected, n
equals 1000; when an ML is selected, n equals 1,000,000.

M  EN BN BN

o AR e e e AR o

Ml 7 MF 7 ) Ml 7 MF 7

2000004
110 ML 10 =

e INV (A+B/n)

Casting separates an MF value into two registers, where output A contains
the whole number, and output B contains the fractional part of the
number following the decimal point.

This function enables you to show floating-point values on the controller
screen, by using 2 Numeric Display Variables, linked to the output MIs.

EN _EN EN_EN
MY [+ B.f) NV +Bmlp - - o o

R R A )
MFD MI 3 MFOD | MI 0

2
k1 4

= MO |

Note o The Data Type ( M I or M L) selected for operand B determine n, the
number of digits that follow the point. When an MI is selected, n
equals 1000; when an ML is selected, n equals 1,000,000.

Float: Compare Functions
These are the Compare Float functions:
« Greater Than
The Greater Than function compares the value of input A to input B.
When the function is activated:
¢ If input A is greater than input B, the output MB turns ON.
¢ If input A is not greater than input B, the output MB turns OFF.
+ Greater Than or Equal To

The Greater Than or Equal function block compares the value of input A to
input B.

When the function is activated:

¢ If input A is greater than or equal to input B, the output MB turns
ON.
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« If input A is not greater than or equal to input B, the output MB
turns OFF.

« Equal
The Equal function block compares the value of input A to input B.
When the function is activated:

« If input A is equal to input B, the output MB turns ON.
¢ If input A is not equal to input B, the output MB turns OFF.
+ Not Equal
The Not Equal function evaluates input A to see if its integer value is not
equal to input B.
When the function is activated:

¢ If input A is not equal to input B, the output MB turns ON.
¢ Ifinput A is equal to input B, the output MB turns OFF.
+ Less Than or Equal To
The Less Than or Equal To function compares input A to input B.

When the function is activated:

¢ If input A is less than or equal to input B, the output MB turns ON.

¢ Ifinput A is not less than or equal to input B, the output MB turns
OFF.

« Less Than
The Less Than function compares input A to input B.

When the function is activated:
¢ If input A is less than input B, the output MB turns ON.
¢ If input A is not less than input B, the output MB turns OFF.
« Within Range

The Within Range function block checks if the value in input A is within the
range of values between input B and input C.

When the function is activated:

+ If input A is within the range of values between input B and input C
the output MB turns ON.

« If input A is not within the range of values between input B and
input C the output MB turns OFF.

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 440 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 0.0 (float result)
Underflow
7 Divide by Zero +INF or -INF or NaN (float result)
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9 Undefined Float [NAN (float result)

10 Conversion Error |0 (integer result)

11 Floating point Floating point stack underflow
Stack Overflow

12 Floating point Floating point stack overflow

Stack Underflow

INF Infinite which is the largest absolute floating point number.

NAN Not a Number, special notation for undefined floating point number.

Store and Load Functions

Store and load functions can be used to copy values from an operand, or range
of operands, to another. You access both types of functions from the Store
menu.

| Stare ~ Yector = Call ~ DataTablez = FB's -

,,L Store Direct

21 sStore Indirect L
ﬂ Load Indirect Ml
,:}uu Skore Timer'Counter Preset Loerel ! e
iz Load Timer/Counter Preset Load Indirect ML
,22,, Skore Timer'Counker Current Load Indirect SL
Izgu Load TimerCounter Current Load Indirsct DY

Load Indirect SO

The available functions are listed below.

Reset Numeric

Store Direct Function

Store Indirect Function

Load Indirect Functions

Store Timer/Counter Preset

Load Timer/Counter Preset

Store Timer/Counter: Current Value
Load Timer/Counter: Current Value
Step in Range

Reset Numeric
Reset Numeric allows you to initialize a register value to zero.

To use the function:

1. Click Store on the Ladder Toolbar.
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Store and Load Functions

Shote %-‘ Wector = Shings -

Reset Mumeric
Shore Direct

b2

Shore Indireck
Load Indirect

Mum To BCD
BCD Tio Mum

Bt W & B b Br B

Step In Rangs

Store Timer|Counter Preset
Load Tirmer iCourter Preset
Store TimerjCounter Current
Lowd Tirer)Counber Current

2. Select Reset Numeric, then place the function in the desired net.
In the following picture, when MB 0 turns ON, MI 0 = 0.

ME O

Mi a1

[ { B

i 3
LRJ

Store Direct Function

Store Direct allows you to write a value contained in an operand or constant
into another operand.

To use the Store Direct function:
1. Click Store on the Ladder Toolbar.

Shove %-‘ Vectew = Shings =

Resat Mumeric
Shore Dirgct

¥ B

Shore Indireck
Lowad Indirect

Mum To BCD
BCD Tio Mum

Bt O & B b B3 B

Step In Rangs

Store Timer|Counter Preset
Load Times f{Counter Preset
Store Timer/Counber Current
Load Timer/Counber Currank

2. Select Store Direct, then place the Store Direct function in the desired

net.

1]

&

3. Enter the desired Operands and Addresses.

oy

. ]

END

5T
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. Select Operand &nd Address
& i Direct |
5 [ =100 [Calcuiatedvale = lill
Cancel
E T cerE =r
. Al
4. The Store Direct element appears on the net with the set Operands and
Addresses.
1
33
EM ENO
5T
MI3 Set Paint ||, gl MIT00 .
Calculated Valug|

According to the above example, the value in MI 3 will be stored in MI 100.
The previous value in MI 100 is overwritten. The current value in MI 3
remains unchanged.

Store Indirect Function

Store Indirect allows you to write a value contained in certain types of
operands into another operand using indirect addressing. The 'B' output

parameter of the Store Indirect function is actually a pointer to another
operand.

When you select the function type from the Store menu, the program writes
the input A value into the address referenced by the output B value--according
to the type of function you select.

Store  ~ Call - | il = =]
.,L Skare Diveck | )
% Stare Indirect
E Load Indirect K Stare Indirect SI

Store Indirect ML
Stare Indirect SL
Stare Indirect D
Stare Indirect SO

Store Indirect MI

b Store Timer Preset

.a:[:.’] Load Timer Preset

E Yector Copy I _

Example: Store Indirect Ml

In the example below, SI2 contains the value 5 and SDW1 contains the value
10. Since the function type is Store Indirect MI, MI10 is where the value in
SI2 will be stored.

The value 5 will therefore be stored in MI 10.
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EN  ENO—
....... STIMI] .

_ 512 1n
T W ||||_||||

—

Store Timer/Counter Preset

You can set a Timer or Counter preset value by storing an operand or constant
value into the desired operand.

¢ Operand A: contains the value to be stored in the timer/counter.
¢ Operand B: this is the timer/counter to be preset.

EN _ ENO
------- ST TP

IR [T 1 [00:00:00.00]

m

Note The value that is stored in the Timer is broken down into units of 10
milliseconds. In the above example, if MI 13 is equal to 10120, the
value stored into T1 will be 00:01:41.20.

Store Timer/Counter: Current Value
You can store an operand or constant value into a current Timer or Counter
value.
# Operand A: contains the value.
¢ Operand B: this is the timer/counter where the value will be stored.

=

—

m
-
m

| T o[DnO000.00

Note The value that is stored in the Timer is broken down into units of 10
milliseconds. In the above example, if MI 16 is equal to 10120, the
value stored into T1 will be 00:01:41.20.

Load Indirect Functions

Load Indirect allows you to take a value contained in a source operand and
load it into a destination operand using indirect addressing.

The example below is based on a Load Indirect MI function.

1. Click Store on the Ladder Toolbar, then select Load Indirect MI from the
Load Indirect menu.
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| Stare ~ Yector = Call ~ DataTablez = FB's -

,,L Store Direct

% Skore Indirect [
ﬂ Load Indirect Ml
b Store TimerCounter Preset Load Indirect 51

2hn Load Timer/Counter Preset Load Indirect ML

& Stare Timer/Counter Current Load Indirect 5L

,zﬁu Load TimerCounter Current Load Indirect D
_____________ Load Indirect SDib

2. Place the function in the desired net.

3. Link the desired Operands and Addresses. The first operand contains the
offset address. In the figure below, SI 2 is linked to the first operand. This
is a Load Indirect MI function; therefore if SI contains 3, the function will
take the value in MI 3 and store it in ML 5, the second linked operand.

| Load Indirect Ml |

. The value : ;
If 51 2 contains 5 Will be stored in
the value 3. curentlj,-i in bl 3. ML 5.

e /
.
512 % MLs” |

CSveso ) ) [T 2]3] [ vestor ] ) ([T T2[3[3]5[F]

[vector ] ) [o]*]2[3]

According to the above example, if the value in MI 3 is 986, 986 will be stored
in ML 5. The previous value in ML 5 is overwritten. The current value in MI 3
remains unchanged.

Load Timer/Counter Preset
You can load the preset value of a Timer or Counter into an operand.

¢ Operand A: this is the Timer/Counter preset value.
¢ Operand B: this is where the value will be stored.

EN  ENO
....... LD TP

© T 1[00:00:00.00] |

Note e Timer value units are 10 milliseconds. In the above example, if TI is
equal to 1 minute, 41 seconds, and 20 deciseconds ( 00:01:41.20.),
the value 10120 will be stored into MI 16.

Load Timer/Counter: Current Value
You can load the current value of a Timer/Counter into an operand.
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Load Timer Bit Value

¢ Operand A: this is the Timer/Counter current value.
¢+ Operand B: this is where the value will be stored.

EN ENO
ot |- - - o

. [T 0[00:00:00.00] |, Bl

Note e Timer value units are 10 milliseconds. In the above example, if TO is
equal to 1 minute, 41 seconds, and 20 deciseconds ( 00:01:41.20.),

the value 10120 will be stored into MI 10.

Load Timer Bit Value
You can use a Ladder condition to load the current bit value of a Timer into an

MB. The input to the Load Timer Scan Bit function is the address of the timer
within the Timer vector, and may be a constant or a value provided by a

register.
T4 5 | TA=Eloaded into MmB o

ooonoson - - - e R

M EM

B - Losd Timer Bt -
""" DH 5 o= ME & o

© 7 Load Timer scan | | |Load Timer scan

| Opr_| Add | Use | Preset | 3| Fomat]
TA 3 B  00:00:05.00 1 O | TIME
m | 6 | 0 |oo:o0:00.00 | 0 | O | nime

BCD to NUM, Num to BDC

You can convert a numeric value into a BCD or a BCD to a numeric value by

using the appropriate function.
1. Select the function from the Store menu on the Ladder toolbar.

2. Place the function in the net.
3. Link the parameters to the desired operands.

N __ENG
o NUM to BCD
MID MI 1
" NUM o BCD: A 1A #DME e NUM o BCD: B
N BN
.. . . |BCDwNUM} - - - -
MI5 M6
BCD to NUM: & 1 B> # e BCD to NUM: B

Notes o This type of BCD may be used in seven-segment displays, composed
of seven elements.
The function does not support negative values.

. Use ML or DW for large values.
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Fill Direct

Fill Direct enables you to set a range of numeric operands or MBs. The function
copies a value from a desired operand, then writes that value into every
operand within in the set range.

¢+ Operand A: this is the operand which contains the value to be copied.

¢ Operand B: this is the first operand in the range.

¢ Operand C: this sets the length, meaning the number, of operands in that
range.

If bl 14 contains EN  ENC—
the wvalue 3... o FILL )

P STy

1

...and M 18 "
containg ... T Ty

1 _ HMlIi% _;‘i\\

.the function wall
b wirite the value 3

¥ into k17, 18, 19,
20, & 2.

Step in Range
Step in Range enables you to increment a value by a desired amount, to keep
the incremented value within a desired range, and notifies you when the
incremented value reaches the limit.

To use the function:
1. Click Compare on the Ladder Toolbar, then select Step in Range.

2. Place the function in the desired net.

3. Link the desired Operands and Addresses.
Operand A: Value to Increment/Decrement. This is the value that is
incremented.
Operand B: Result - Minimal Value. This is the lower value of the range.
Operand C: Result - Maximal Value. This is the higher value of the range
Operand D: Step. This is the value used for the step size
Operand E: Roll. Turn ON to cause the function to continue to work once
the function has been reached.
Operand F: Count Up. Turn ON to increment
Operand G: Count Down. Turn ON to decrement
Operand H: Output, Limit Reached Notifier. This turns ON for one scan
when:
- Count UP is active, and the incremented value equals the Maximal value
or
- Count Down is active, and the decremented value equals the Minimal
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value
The MB resets automatically when the value is not equal.
Notes o The step size is limited to the range of 1-1000.

* Value to Increment/Decrement, Minimal Value, and Maximal Value
must be the same type of operand, sighed or unsigned.

i If the initial value of the MI linked to Value to Increment fall outside
of the range, the first time it is activated, the value will change to
either:

- match the Minimal Value — assuming the function is set to Count
Up,
or
-match the Maximal Value, assuming the function is set to Count
Down.

Example:

In the following picture:

MI 0 is the value to be incremented
The range is 100 to 1000

The Step Size is 5

¢ MI O is set to Count Up

The first time MB 5 rises, the value in MI 0 will jump to 100, which is the
Minimal value. After this, each time the MB 5 rises, MI 0 will increment by 5,
until it reaches 1000, turning MB 4 ON. Since Roll is ON, the function will begin
to count again, this time from 99, MB 4 will then reset.

MB 5 EN ENO
; e In B args o

MIO[D] s H ME 4
Step In Range: & 1 Step In Range: H

R H
[51 _B-l+}—
b

...... Step In Range: B
MI2[100] . #

1000
StepinRange: C

2
|~ MI3[5]  Jp |sTEp
------ Step In Range: D | I
...... s
MB 1 T
Step In Range: E_|E [y

1
MB 2 Jr
Step In Range: F I
..... 0

...... MB 3 -G
SteplnRange; G I
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Vector Copy

Vector Operations

Vector operations enable you to select an operand type, define a vector within
that type, and to perform different actions within the defined vector.

Compare
Copy

Copy Memory
Transpose
Shift Byte Left
Fill

Find

Get Max

Get Min

Load

Store

Vector Copy

Bit to Numeric, Numeric to Bit

Load Timer Bit Value

Vector Copy enables you to set a range of operands, copy the values of each
operand within that range, then write those values into a corresponding range
of operands of the same length. The function is located on the Vector menu.

* Operand A: this is the range of operands from which the values will be

copied.

* Operand B: this is the first operand in the vector, the range of operands
to which the values will be copied.

& Operand C: this sets the length, meaning the number, of operands for

both ranges.

If bl 17 contains
the value 3. .

=

...the function will waite
the value in:
bl 20 into k30,
bl 21 into M3,
bl 22 into bI32.

Fof Euo-

-/‘JEET Oy

MI20 " sl

T

EIIEIIEIIIIIIIII

SMT7 . o .
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Vector: Load
Load allows you to take a value contained in a source operand and load it into
a target operand. This value may be either the status of a bit operand or a
register value.

1. Click the Vector menu on the Ladder Toolbar, then select Load.
2. Place the function in the desired net.

3. Link the desired Operands and Addresses. Operands A and B determine
the location of the source value. Operand A determines the starting point
for the function. Operand B contains the offset value, and the operand
linked to Operand C is the target operand.

Example: Registers

Below, the value in ML 89 is loaded into ML 3. If the value in ML 89 is 986, 986
will be stored in ML 3. The previous value in ML 3 is overwritten. The current
value in ML 2 remains unchanged.

The function goes ta = . 1hen loads that
Operand A.. .. o “‘-.fbl{:E Lgﬂﬁ - value into Operand .
e | [ ML3 ﬁ/
_VEC COPY: & | r’t '
to the offzet
noperand B | e S
T VEC.LDAD:E | L
v v
ML |n |1 |2 |3 |4| |a?|aa|sn| ML |n|1 |2|3 |4 |a? |aa |9|1|

Example: Bit Operands

Below, the status of MB 4 is loaded into O 6. If MB 4 is ON, O 6 will be turned
ON. The status of O 6 is overwritten. The status of MB 4 remains

unchanged.
The functiongoes tao | . . . . . . . . . . . 1hen loads that
Operand A 1 A value into Operand .
\E . . - . |vECLwaD !} - - - - /i/_/
ME 2 o i 0B j
moves to the off s et WEC. LOAD: & % WEC. LOAD: C
inQperand B... | . . .. goeoo | . . . . ...
—_______—u_,_______bh__ D 2 O

v !

M pfrfopplefsfsl?].. | o[RS ¢ ] ... |

Note that:
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+ If you link a bit operand to Operand A, the function will only allow you to
link a bit operand to Operand C.

¢ If you link a register to Operand A, the function will only allow you to link
a register to Operand C.

+ If a double register (ML, SL, DW, SDW) is used as the source operand,

and a single register (MI), is used as the target, only the first 16 bits will
be loaded from the source into the target operand.

Vector: Store

Store allows you to take a value contained in a source operand and load it into
a target operand. This value may be either the status of a bit operand or a
register value.

1. Click the Vector menu on the Ladder Toolbar, then select Store.
2. Place the function in the desired net.

3. Link the desired Operands and Addresses. Operands A and B determine
the location of the target operand. Operand A determines the starting
point for the function. Operand B contains the offset value, and the
operand linked to Operand C is the source operand.

Example: Registers
Below, the value in MI 10 is loaded into MI 132. If the value in MI 10 is 64, 64

will be stored in MI 132. The previous value in MI 132 is overwritten. The
current value in MI 10 remains unchanged.

EN  ENC—
The function goes ta |, - - - - - YEC. STORE} -
Operand A .. W1 100 N
VEC. STORE: A |

. maoves to the offset : .D1.¢3;2 - oooEooo

== in Operand B. .. YEC STORE: B B

kAl 10
dhentakes the value —H< 1]
fram Cperand C and EC. STORE: C
storez it into the target .
Y Yy
MI |99 |1nu |1n1 | |131 |132 |133| | MI |9 |1u |11 |

Example: Bit Operands

Below, the status of O 10 is stored into MB 26. If O 10 is ON, MB 10 will be
turned ON. The status of MB 10 is overwritten. The status of O 10 remains
unchanged.
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: EN _ENO—
The function goes to $‘ _____ WEC. STORE} -
Operand A.. .. -
_ ME 10 a
~WEC. STORE: A
..movestothe offset L2 "
== in Cperand B. .. F D16 _B,EE:I,.DDD
- \VEC.STORE: B
.thentakes the hit N EI.‘IE.I -
status in Operand C 1= 1]
and stores it into the 7 VEL.STORE: C
target .
4 LA |
me|9 |10 |11 | |25 J26 f271 | | o9 Jw ||
Note that:

¢ If you link a bit operand to Operand A, the function will only allow you to
link a bit operand to Operand C.

¢+ If you link a register to Operand A, the function will only allow you to link
a register to Operand C.

+ If a double register (ML, SL, DW, SDW) is used as the source operand,
and a single register (MI), is used as the target, only the first 16 bits will
be loaded from the source into the target operand.

Vector: Find

The Find function:

.
1
2.
3

searches through a vector,

locates either an integer value or the first bit of a desired status within
that vector,

records the location of the operand containing the desired value.

. Click the Vector menu on the Ladder Toolbar, then select Find.

Place the function in the desired net.

. Link the desired Operands and Addresses.

Operand A, Locate Value in Vector, determines the value or bit status to
be found.

Operand B, Locate Start Address, determines from where the function
begins to search. If you select MB 3, for example, the function will search
through the MB vector, and will begin to search at MB #3.

Operand C, Vector Length, determines the length of the vector to be
searched.

Operand D, Value's Location, is where the function records the location of
the operand--if the function finds the value. If the function does not find
the value, a linked MI will contain the value -1; a long register will contain
FFFFFFFF.

Example: Find Register Value

Below, if MI 3 contains the value 16, the function searches for 16 from MI 4 to
MI 8. MI 3. If the value 16 is found in the vector, the address of the operand
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containing 16 is recorded in MI 6. If the value is not found, MI 6 will contain -
1.

Cthenrecordsthe
8] o A
dgtzrr:'nrilnes the address of the
value to be found. EN__ ENC} redister (if found)
. FIMD into Operand O
\& y
bl 3 Ml E

. a nl- ﬁ
FIMD: A [Locate FIND: D [Value's|
The function moves to the Lo Lo

register linked to Operand B. .. bl 4 =
! FIND: B [Locate: |- o

...zearches the length of o

the vectar zet in Operand O 4 |

C.. FIND: C [Mectar

4_'_’ If found, address stored
v ¥
mi234 5] ... [T]sfajw] Miprafsfafsiefr]... |

Example: Find Bit Status

Below, if MB 0 is OFF, the function searches from O 6 to O 15. If a bit having
OFF status is found, the location of the bit is recorded in MI 2.

Vector: Fill

- then recards the
Operand A determines the coo o | address of the bit (if

status of the bit to be found. 1) EN found) into Operand C.

W o FIND S
MED s o Mz /
FIMD: & [Locate FIMD: D M alue's
__| The function movesto the '
bit linked to Cpetand B... o

& T
FIND Lu:u:ate
..2eaches the length of the ﬁ\
vector set in Operand C... DH 10 ]
! FIND: € fvectar |
If found, address stared
(s le]s [7] ... [14]1s pejr7 | Mifoftf2s4fls[6]7] .. |

Note that:

+ When the function finds the value, it stops running. This means that if the
value is contained by more than one operand in the vector, only the
location of the first operand containing that value is recorded.

& If the value is not found, the function stops until it is reactivated.

Vector: Fill
Fill enables you to:

¢ select an register, bit operand, or constant value,
¢ define a vector of operands,
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Vector Operations

+ write the selected value into every operand within the vector.
The function is located on the Vector menu.

Note ¢

The first operand you select, Fill Value, determines the type of

operands you can fill. For example, if you wish to initialize a

vector of MBs, you must select the Direct tab, and then select an
MB or an Output as the Fill Value. Selecting a register will enable

you to write to registers, as will selecting the Const tab and
entering a value.

E_.J Direct ||§f§ Const |

EN ENO_ ...........

WEC. FILL

ME |10

|"-"eu:tu:ur Fill: B [Fill Wector: Start addresz) |E|

Cancel

HOME - Help

1

Vector Fill

1. Click the Vector menu on the Ladder Toolbar, then select Fill.
2. Place the function in the desired net.

3. Link the desired Operands and Addresses.
Operand A: this is the source value.
Operand B: this is the address of the first operand in the vector.
Operand C: this is the vector length.

Example:

Below, the constant value 4 is written into MI 4 through 10.
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Operand A contains the
zelected value.

\‘1_‘-% Dit 4 s
YEC. FILL: & [Fil
] Cperand B contains the start e
address of the vector to be filled. bl 4 1g
- WEC. FILL: B [Fill

BN ENO—
WEC. FILL .

Thiz determines the vector

lenth . O# 7 ]
1 vec e 15
- P
Y
mi [2]3]als] ... [7[s |9|1n|

Vector: Fill (Offset)
Fill (Offset) enables you to:
#+ Select an register, bit operand, or constant value,
+ define a vector of operands that is offset from a selected start address,
+ write the selected value into every operand within the vector.

1. Click the Vector menu on the Ladder Toolbar, click Use Offset, then select
Fill.

2. Place the function in the desired net.

3. Link the desired Operands and Addresses.
Operand A: this is the source value.
Operand B: this is the start address.
Operand C: this is the offset from the start address.
Operand D: this is the vector length.

Example:
Below, the status of O 5 is written into MB 60 through 63.

Operand A contains the

zelected value . BN ENC—
— WELC. FILL :
;i 0o s
WELC. FILL: A (Fil
Operand B contains the start o
addrezs for the function . ME 50 i
- WEC. FILL: B [Fill

Operand C contains $
the offset value. :
e offzet value DH 1D

WECFILL C Rl |

Thiz Coe
determines the D4 a
v vector lenoth . WEC. FILL: D 5

o_l

MB |49 50 |51

... |60 |61 [62] 63 |

148 VisiLogic: Ladder Programming



Vector: Copy Vector Operations

Vector: Copy

Copy enables you to:

e define a vector of operands,
* copy the values or bit status of each operand within that vector,
+ write those values or status into a corresponding vector of operands of the
same length.
The function is located on the Vector menu.

Copy
1. Click the Vector menu on the Ladder Toolbar, then select Copy.

2. Place the function in the desired net.

3. Link the desired Operands and Addresses.
Operand A: this is the range of operands from which the values will be
copied.
Operand B: this is the first operand in the vector, the range of operands to
which the values will be copied.
Operand C: this sets the length, meaning the number, of operands for
both ranges.

Example:
Below, the values in MI 0 through 9 will be copied to MI 100 to 109.

I, ENC—

Cperand & determines the start L - ° ° © 7 7 VEL. COFY

address for the source vectar [ZTH0] & o
- WEC. COPY: A

Operand B determines the start #‘ """ l

address for the target vectar M1 100 & m
YEC. COFY: B
Operand © determines the . .D1.¢1;:I -

wector lendth . — i
- VEC. COPY: C

MEfo [+ 2345 [6] r]e]o |

-

Mi |1uu |1n1 |1uz |1na |1u4 | 1M |1[Ii|1l]? |1m |1m |

Copy (Offset)
Copy (Offset) enables you to:
* Define a source vector of operands that is offset from a selected start
address,
copy the values or bit status of each operand within that range,

define a target vector of operands that is offset from a selected start
address,

+ write the source values or status into the target vector.
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1. Click the Vector menu on the Ladder Toolbar, click Use Offset, then select
Copy.

2. Place the function in the desired net.

3. Link the desired Operands and Addresses.
Operand A: this is the start address for the source vector.
Operand B: this is the offset from the start address.
Operand C: this is the start address for the target vector.
Operand D: this is the offset from the start address.
Operand E: this is the vector length.

Example:
Below, the status of MB 64 through MB 69 will be copied to MB 603 through
608.
[ B ENCH—
Cperand & determines the start L . . . . . . WEC. COPY
addrezs for the source vector . #
kB B0 da
VEC. COPY: & |1
Operand B contains I\ [T
the offzet value . R E—— _'I_”
D4 E

WEC. COPY: B
Operand C determines the start L. . . . . .
addrezs for the target vector .

ME E00 4
VEC.COPY: C | ]
Opetand D contains L . . . . .. %
the offset value. N3 T
3 dp—
VEC. COPY: D
Operand E determines the |- 7 7 7
wvector length . DHE A7
WEC. COPY: E E

Offset 10 1 3 4
ME|59 Ilil] |E1 |EE |E3 ﬁ4|55 |EE |ET |ﬁa|59|

Offset 0 1 3
MEBE |559 Iﬁl]ll |El]1 |El]2 |ﬁn3 |ﬁl]4|ﬁl]5 |El]ﬁ |rjmr |ﬁl]ﬂ IEI]!] |

Vector: Compare
Compare enables you to:

* Define 2 vectors of operands,

* compare the values or bit status of each corresponding operand within
that range,

# record the location of the first set of unmatched values found.
The function is located on the Vector menu.

Compare
1. Click the Vector menu on the Ladder Toolbar, then select Compare.
2. Place the function in the desired net.
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Vector Operations

3.

Link the desired Operands and Addresses.

Operand A: this is the start address for the first vector of operands.
Operand B: this is the start address for the second vector of operands.
Operand C: this sets the length of both vectors.

Operand D: this MB turns ON when the corresponding values in both
vectors match, and turns OFF when corresponding operand values do not
match.

Operand E: this MI contains the location of the first set of unmatched
operands in the vector. If all of the corresponding values match, the MI
contains -1.

Example:
Below, the values in MI 10 through 13 will be compared to MI 3 through 6. MI

12 a

nd MI 5 occupy corresponding locations in the their respective vectors.

When the function finds that the values in MI 12 and MI 5 do not match, the
function turns MB 1 turns OFF and stores the location of the operands into MI

100.
Bl Ll Thiz MB 1 QOFF
___| Operand A determines the start 1> - © 0 WEC. CWP ¢ - - - erfen theufrunn?:tinns
address for the first vector. A )
kAl 10 2 T - kE 1 Z_ finds carresponding
WEC. CHP: A 9 WEC. CMP: D aperand values that da
_| Operand B determines the start #‘ ---- =+ net match.
address for the second wector . bl 3 & T - kAl 100
WEC. CMP: B WEC. CMP: B Thiz Ml contains the
............ location of the first
Cperand C determines the $ ...... unmatching operands
vector lencth . D# 4 R .y o—=) R inthe vectar. If all
VEC.CMP-C 0L | corresponding values
match, the bl il
A — contain -1 .
e U EHEREAEN |

These values do
naot match

Compare (Offset)
Compare (Offset) enables you to:

Define a source vector of operands that is offset from a selected start
address,

define a target vector of operands that is offset from a selected start
address,

compare the values or bit status of each corresponding operand within
that range,

record the location of the first set of unmatched values found.

Click the Vector menu on the Ladder Toolbar, click Use Offset, then select
Compare.

Place the function in the desired net.

Link the desired Operands and Addresses.
Operand A: this is the start address for the first vector.
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Operand B: this is the offset from the start address.

Operand C: this is the start address for the second vector.

Operand D: this is the offset from the start address.

Operand E: this is the vector length.

Operand F: this MB turns ON when the corresponding values in both
vectors match, and turns OFF when corresponding operand values do not
match.

Operand G: this MI contains the location of the first set of unmatched
operands in the vector. If all of the corresponding values match, the MI
contains -1.

Example:

Below, the values in MB 4 through MB 11 will be compared to MB 105 through
MB 112. MB 12 and MB 110 occupy corresponding locations in the their
respective vectors. When the function finds that the values in MB 12 and MB
110 do not match, the function turns MB 2 OFF and stores the location of the
operands into MI 6.

L “SEE ,:JLMI; | ThizmBturns OFF
Cperand & determines the start x-.vhen the funn::tiu:ujs
address far the first vector. ME O a L ME 2 findz corresponding
VEC. CMP: & | ) VEC. CMP: F /| operand values that do
. [T niot match.
Operand B contains . - P
the offzet value. Dﬂ 4 a _] | Ml E
VEC.CMP.B | |° VEC. CMP: G % { This Ml contains the
. - —) o7 location of the first
Operand C determines the start -1 S unmatching operands
addreszz for the zecond wector . ME 100 Je S inthe vector . 1 all
YEC. CMP: C 1 ) corresponding value s
[T i
Cperand D contains L —H Coe g";t_f;;_lthf ML il
the offzet value. dn . :
WEL. I:MF' D
Operand E determines the #\
vector lencth .
—E ——
WEL. EMF’ E

ME|u|1|2|3|]455 7 8 9 |10 |11 [ 12

Theze
values da
not match

mB [ 100 | 101 |1nz |1u3 |1n4 105 | 106 [107 |108 |109 (110 [111 [142

Vector: Bit to Numeric, Numeric to Bit
Use these functions to convert an array of bit values to a numeric value, or a
numeric value to an array of bits.
The functions are located on the Vector menu.

Bit to Numeric

+ Operand A: contains the Start Address for the array of bits to be
converted.

¢ Operand B: is the start of the vector that will contain the converted value.
Take care in addressing operands, since the converted value may not fit
into a single register; the function will overwrite as many consecutive
registers as it requires to convert the value.
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* Operand C: contains the length of the bit array that will be converted.

EN  BENO—
------ BIT to UM | -
ME U & T
Ml 2 e o
M3 e

Numeric to Bit
# Operand A: contains the Address of the value to be converted.

* Operand B: contains the Start Address of the bit array that will contain the
converted value.

¢ Operand C: contains the Length of the bit array that will contain the
converted value.

EN _ BENO—

------- NUMtoEBIT | -
. MI 4 & [T
ME 0 5 oot
M e .

Load Timer Bit Value

You can use a Ladder condition to load the current bit value of a Timer into an
MB. The input to the Load Timer Scan Bit function is the address of the timer
within the Timer vector, and may be a constant or a value provided by a

register.

T4 F Coo | TAREoaded Inta MB o 4

oooxoson - - - T e e

N_EMN -

L *_ |Load Timer B - g

""" DH 5 e ME 5 o

© 7 Load Timer scan | | |Load Timer scan
| Opr_| Add [ Use | Preset | 2| Famat
TA 9 ¥ 00:00:05.00 1 CI | TIME
m | 6 | O |oo:00:00.00 | 0 | O | mme
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Vector: Get Max

Vector: Get Max

The Get Max function finds the largest value within a range of operands. The
function is located on the Vector menu.

Get Max uses 2 input values. The A input sets the beginning of the operand
range, the B input sets the end of the range. The result is stored in an output

operand, C.

In the example below, the function checks MI 50 through 60. The largest
value in the range, 2304, is contained in MI 62; therefore 2304 is stored in MI

59.

EN

[k

ZI ]

. {2
Start point ©

e | d—
|

Type | Address | Value
I 50 12
LIl 21 144
VI 52 fi
VI 53 kL]
VI 54 24
VI 55 576
I L] 12
I 37 144
IvI] 53 45
VI 59 2304
I fill 34

Vector: Get Min

The Get Min function finds the smallest value within a range of operands. The
function is located on the Vector menu.

Get Min uses 2 input values. The A input sets the beginning of the operand
range, the B input sets the end of the range. The result is stored in an output

operand, C.

In the example below, the function checks MI 50 through 60. The smallest
value in the range, 6, is contained in MI 52; therefore 6 is stored in MI 61.
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Vector Operations

FN EN
...... MM ...
Sth.;lrltil?:uint > | c Il 3
DR Bee——|
]
Type | Address | Value
M1 50 12
Il 21 144
M1 52 fi
B
M1 54 24
M1 55 5T
M1 wli] 12
M1 57 144
M1 58 43
M1 59 2304
M1 ll] 96

Vector: Copy Memory

Copy Memory enables you to copy a vector of bytes from a vector of registers.

To use this function

1. Click the Vector menu on the Ladder Toolbar, click Use Offset, then select

2.
3.

Copy Memory.

Example:
Below, the values within DW 49 and 50 are copied into MIs 602, 603, 604, and

604.

Note ¢

Place the function in the desired net.

Link the desired Operands and Addresses.

Operand A: Start address for the source vector of registers.

Operand B: Offset from the start address.

Operand C: Start address for the target vector.

Operand D: Offset from the start address.

Operand E: The number of bytes to be copied from the source into the
target vector.

When an Ml value is copied into a double register, the Ml value will occupy the
2 low bytes of the double register.
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B 1T ENC—
Operand & determines the start | COPY MEM ¢ -
address for the source wvector. Dt 45 A
| Copy Memony: A
Operand C contains .o .o
the offzet walue. 2 Dﬂ 4
- Copy Memony: B
Operand B determines the start T
address for the target vector .
o k| 553 o
Copy Memony: C 1
T T
Operand C contains * =
the offset value. D# 3 4o ]
Eu:-py MEI‘I‘IDF_'.-' ]
Operand C determines the
number of bytes to be copied. O# 2 1
Copy kemony: E

Offzet [T} 1

DW || 45 46 a7 43 n 4% 50 ¥ 52 33 54 | 5%

Each DY iz
Offset g 1 1 Copigd into 2 Mz,

|559 600 [ 601 [lo2 [ 603 [604] 605 |66 [607 [60s | oo |

Vector: Shift Left

Shift enables you to:
¢ define a vector of operands,
* shift the bits or bytes within that vector left

To use this function
1. Click the Vector menu on the Ladder Toolbar, then select Shift.
2. Place the function in the desired net.
3. Link the desired Operands and Addresses.

Operand A: this is the start address for the source vector.
If you select MB or XB, the function will shift bits in the vector, if you
select a register type, the function shifts bytes.

Operand B: this is the number of bytes to shift.
Example:

The blue numbers in the figure below show the Online values within the
controller. MI 3 is selected for the Shift function.
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Vector: Swap Bytes Vector Operations

MBE 1 T T T ME1
! WEC, SHIFT B
R = o L
Ml 3
Veckn St A Ah BRI |Cnine Test | ICHEE
SO : : = I:' E o
j—— ' - o
nu dg—= o — . ...
Weactos Shilk B
Imﬁ.—_
I vl DEC
HI 1 [ H- 1155 HEX
I 2 || H- AAEE HE
M 3 [w] H-CCDD HEX | Wector Shift: & [Vechor Start Addiess]
MI 4 ] H-EEFF HEX

Below, note the value of MI 3 and MI 4 after the Shift operation.

ME 1 . Lo . MB1 - - -
| M EPO—(E{}— ' C
BN 1 VLR
Ml
T Vechshiea 0 % R 2= = |
o A o b m I;-E E )
——
p#2 Up—" . :
et Shit- B
|-m-“-_m
Ml 0 il n DEC
Ml 1 il H-4455 HE
MI 2 ) H-DDEE HE=
M 3 Ll H-00CC HE= |‘fecto Shiflt A [Weclon Star Addiesz]
M 4 ) H-EEFF HE=

MB 1 MB 1
S—— ———(F —
Wogn PERSHEL
Ml 3 i -
...... I‘.’aﬂﬂ 5hrl' i:. l:i -;% . . . - nl*u TE“ . . . - . .
S - L fRnnnna il LA | E] E
. . oa? g —F = . T T . . .
. - | echor Shifl: B . e e
| Op |
M0 ¥ 0 | DEC
Ml 1 W H-4455 | HEX
] 2 W H-CCEE | HEX
bl 3 W H-DDO0 | HEX |Weckor Shift: A [Veclon Stait hddress)
Ml 4 W H-EEFF HE=
Notes o \ This function cannot be performed on negative values.

Vector: Swap Bytes
Swap Bytes allows you transpose the bytes within MIs, MLs, and DWs.
1. Click the Vector menu on the Ladder Toolbar, then select Swap Bytes.
2. Place the function in the desired net.

3. Link the desired Operands and Addresses. Operand A determines the
start of the register vector, Operand B whether 16 or 32- bits will be
swapped, and Operand C the number of operands that will have their
bytes swapped.

The examples below show how the function swaps bytes.
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Vector: Sort

4 Mls, 16-bits
——— EN _ENG )
Swap Byles 16-hit
s M Em o ,EI 200 Y201 202 203
; Bef
e foae e o B il Hcc DD|EE FF|AA BB |FF EE |
p#2 g7
16 bit
a 200 201 202 203
DH4 —_ ofter DD CC|FF EE |BB AA |EE FF
Swap Bytes: C 1° S
4 Mls, 32-bits
N__ENG -
| Swap Butes | F2-hit
waon s Em zml 202 203
Swap Byultes & | ] O3 Before
o Swep CC DD|EE FF|AA BB |FF EE
OH 4 B
32 bit
S 200 201 202 203
DHd oy |2Me EE FF|CC DD| FF EE |AA BB
Sweap Bules: C S | | | |
2 DWs, 16-bits
=N ENCH 16-hit
Swap Bytes
Dw 10 Bef 0 .
dn efore
SwapBytessA |1 o Swvep AA BB CC DD [EEFF BB AA |
o#z g ™
15 bi W% 10 1
TH g S [EB AADD CC|FFEE AA BB |
Sweap Bytes: C
2 DWs,32-bits
— FW BN 32-hit
Swap Bytes l
10 11
0w 10 —& Befare
SwapBytes & [l o Swep BB CC DD |EEFF BB AA |
Dt 4 e 5 F2-hit
32 b |
L e 10 1
DH 2 1 Swvap %FDCCBB AAFEBB FF EE |
Swap Bytes: C

Vector: Sort

Sort enables you to take a vector of values ( MI, ML, or DW) and:

* sort them in ascending or descending order

* either copy the sorted values to a different destination or overwrite them
to the original vector.

1. Click the Vector menu on the Ladder Toolbar, then select Sort.
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2. Place the function in the desired net.

3. Set Parameter A; link the desired Operand and Address for the MI, ML, or
DW vector.

4. Set Parameter B; determine the vector length.

5. Select the Sort direction, Up or Down

6. Link the desired Operands and Addresses for the Vector Sort destination.
The examples below show the function directions.

WEC. SORT
bl 0 1 i Ml 10
Vector Soit: A Wector Sort: D
p#e g d % C (Direction)
Wector Soit: B
Duo )

Cancel
DOWN Help

Vector: Struct
Struct enables you to collect values:

« from a vector of memory operands ( MI, ML, or DW) to mixed data
locations (MB, MI, ML, MF, I, O, DW), or,
¢ from mixed data locations to a vector of memory operands.

Click the Vector menu on the Ladder Toolbar, then select Struct.
Place the function in the desired net.
Link the desired Operand and Address for the MI, ML, or DW vector.

Select the Copy Data Direction:
-from vector to mixed data locations, or
-from mixed data locations to vector

5. Link the desired Operands and Addresses for the mixed memory locations.

Awon e

The examples below show the function directions.

From Vector to Mixed Data Locations
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Vector: Struct

& Struct: Copy Mixed Data

X]

STRUCT Ml
(eatract) Vector: Stait Addiess vector 100 | 101 |102 [103 |104 |
[Mlm'gw_ed‘fa =] Bytes]1 12 |3 |45 7 (8 [9[10]
Select EUF!,"DH&! Dwechan: r - - = —— —— p——
Direction o vechor bo mbeed data locabores j
o : Bytes [1 |2 |3 |4
ok 3 line 5
e _H”D - _.m ~ IMlxed Mi 10 MI 11
operan s B ME 10 'IIJ 2 Data
EN 0w 12 1 4 | Bits [1 ]2 |3 | ==+
E | MB 10 a0 C MB 32 |
e e e o e o e o o o ]
| 6
Atter e
zelecting
operands, 7 Clex Total bytes: 10
click to I -
compile EWID‘ﬁl OK | Cancel |
From Mixed Data Locations to Vector
[collect] Vactor Start fddress o
I T00 - Store data [~ vector
Copy Data Disction 100 | 101 iﬂ]z 1n3 104 |
Imemb:eddatalucatiDnstuvsntm j Bytes i |2 |3 |4 |ﬂ |!:‘I |1l]|
Mixed Data Locations: — N — —_—
BT - | e [ FT] | FLR G |
B ME 10 10 2 | Mixed MI 10 MI 11 DW 12 |
EN 0w 12 1 4 | Data
|4 | : |1 |z|3| .. |3u|31 |3z!
| 5 | | Gl
5 | | MEBE 10 ‘e me 32 |
v |
/7 Cle Total bytes 10
& Comgde | OK | Cancel |[[Help]

Strings

String operations enable you to manipulate characters.

Time to ASCII

Transpose

Num to ASCII, ASCII to Num
Display RTC (ASCII)

IP to ASCII

Mac Address to ASCII
Strings: Section Operations
Set String Library
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Strings: Num to ASCII, ASCII to Num
These functions are located on the String menu.

Num to ASCII
You can convert a value to an ASCII string and display it by using the Num to
ASCII function together with the ASCII String variable.
1. Select NUM to ASCII from the String menu on the Ladder toolbar.
2. Place the function in the net.
3. In the HMI Display, select ASCII String from the Text Variable menu.

When the program shown below is downloaded, turning MB 1000 ON will
display the value on the Vision's LCD.
ME 10071 EN_ EN
Cornerl nurmber | - . : Mum To ASCI '

to ASC|
M1 1000 M1 1001
1 Num Toascn: a7* P Num To AsCil

D7 ABC
Num ToASCH: BT B————*

D1

Decimal, Show || C Eutllgpli:m

Di#1
- D000 #
Leadng Spaces ] P

D# 2 ¢ ooops
MumToascLE(E T <

3 Variable: ASCII String
i

Start of Yector [Each registes bute confaing one character] - Mumber of Chasacters [Determmes vecior hength)
MIT001 - Num to ASCI 174 [strng addvess] . | |8 |

Stiing Pattern (D etemines field length) Forit
[Ted_To_Display [MS Sans Sent (8] |

™ S Keypad Eniry
o <]
Description : [Variable 1
Refrestc  |WE 1000 - Display Sting

0K | Concel | Hep |

Notes o If the vector is not long enough, if for example you convert an ML
value of "123456” into ASCII and allow only 5 characters, the function
returns a string of question marks (?????7?7?).

* | Num to ASCII, floating value, is not supported by the V120-12 series.
Use this function to convert values, including Float values, to ASCII strings.
Note that the vector length you set relates to the number of bytes

+ Operand A: Start address for the source vector.
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« Operand B: Set the vector length of resulting string (in bytes).
Note that the vector must be long enough to contain the value.

+ Operand C: Select the format, Decimal, Hex, Binary, or Float.
+ Operand D: Select Leading

+ Operand B: offset from the start address.

« Operand C: Start address for the target vector.

+ Operand D: Leading Zeros

+ Operand E: vector length.

ASCII to Num

You can convert an ASCII string to a number value by using the ASCII to NUM
function.

Operand A: Start address for the source vector.
Operand B: Vector length

Operand C: Start address for the destination vector.
Operand D: Factor ( decimal point placement.

In the figure below, the value 234.555 is entered via keypad. The value is
converted by the function; note that since the ASCII value is 234.555, the
Factor is 1000.
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Strings: Num to ASCII, ASCII to Num

Strings

| Start-Up Display

‘ < ext To Display Text T

< Variable: ASCII String

E Tt *E Imnage 'E MNumenc ~ BE Graph Tt;-! Clock =& Timer = @¥ Counter =
gy
Start of Vector [Each register byte confains one chatacter] - Number of Characters [Deteimines vechor length)

JMI0: ASCI To Num: A [String addiess sowrce) .. | |22 -

Siring Pattesn [Determines field length) Font
[Tet_To, Display [MS Sares Serd (8] -]

¥ W Keypad Enty

W |Engich [

Desciption - [Varable 5

Lk : |MB2 ] ok | cance | Hew |

e e e Sul Tn Nm . 234555 C e e

' | MLD o
AMECPRIE T ascil ToNume

....... ‘Im

ML -
B A O st ToNum D - -

“Trrr

sl ritrnrieg

Notes o | ASCII to Num, floating value, is not supported by the V120-12 series.
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Time to ASCII Strings: Transpose

Time to ASCII

You can display a value as an ASCII string by using the Num to ASCII function
together with the ASCII String variable.

1. Select Time to ASCII from the String menu on the Ladder toolbar.

2. Place the function in the net.
3. In the HMI Display, select ASCII String from the Text Variable menu.

When the program shown below is downloaded, turning MB 1000 ON will
display the value on the Vision's LCD.

ME 1001
Corvert number | . . Time ToA5CH . ' -

o &S5l
| A1 1000 i 1] M0
. .'. . Time To ASCI: A A%NIF Time Ta &5CH

n} 4]

Second: ] s

Ml 2 i E

Time ToASCI:
DE1 _I:.—&L...

MM:55

[ GD:00:00

“Flazhing number
extTo

3 Variable: ASCII String

X

Ha,
Start of Vector [E ach register bute conlaing one characler]- Mumber of Chasacters [Deterranes vechor length)
T MI1007 - Num'to ASCI 1/ (strng addvess) .. | |a =l
Siing Pattern D ebesmines fisld length) Font
[Test_Ta_Display [MS Sans Ser (8] |
™ v Keypad Eriry
9 [ |
Dresscaiplion : [Watiable 1
Refresh:  |MB 1000 - Display Sting 0k | Cancel | Hep |
Note o If the vector is not long enough, if for example you convert

an ML value of "123456” into ASCII and allow only 5
characters, the function returns a string of question marks

Strings: Transpose
Transpose enables you to 'compress' MI values into bytes, or 'expand' bytes
into MlIs:
¢+ Define a source vector of registers that is offset from a selected start
address.
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Strings: Display RTC (ASCII) Time to ASCII

¢+ Copy the low byte of each register within that range,

#+ Define a target vector of operands that is offset from a selected start
address.

¢ Select Conversion type:
MI to Byte (Compress) to write the low byte of each source register into
the consecutive bytes of the target vector; thus the low bytes of 3
source registers will occupy 2 MIs.
Byte to MI (Expand) to write the consecutive bytes of the source vector
into the low byte of each target register, thus the bytes of 3 MIs will
occupy the low bytes of 6 MIs.

Note o Transpose vector maximum:
MI to Bytes: 128
Bytes to MI 256

To use Transpose:
1. Click Strings on the Ladder Toolbar, then select Transpose.

2. Place the function in the desired net.
3. Select the type of function.

4. Link the desired Operands and Addresses.
Operand A: start address for the source vector.
Operand B: offset from the start address.
Operand C: start address for the target vector.
Operand D: offset from the start address.
Operand E: vector length.

Example:

Below, the low bytes of MI 5, 6, and 7 are copied into the consecutive bytes of
MI 18 and 19.

AP & TRAMSPOSE
Trarpose: &
Convession Tvpe: w| to Byte (Compress)
L 0O i -0 ]
Tianispose: B
Fanams Tm [ (i Fumt [
K110 a J DELC ramzpose A |Souwrce Yeckon
Transpase: C DEC  Transpose B [Source Yecion I:Iflszuatl
. Il 10 o DEC  Tianspoze: C|Destinaton Yecton Start a
ML10 ML 10 B DEC Tiawpote D [DesinstionVeclar Oifze)
Trarspoze: D D 3 DEC  Tianzpase E |Mumber al opersnds bo e
| | I Care
O 3
Trarspose: E
T Ml 10 18 20
Value | | ..[cc nn|EE FFJAABB| value | | _ _[FFDDJ00 BB |

Strings: Display RTC (ASCII)
You can display an RTC value as an ASCII string by using the RTC to ASCII
function together with the ASCII String variable.
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Time to ASCII

Strings: IP to ASCII

To use Display RTC:
1. Select RTC to ASCII from the String menu on the Ladder toolbar.

2. Place the function in the net, and select a display format; both European
and American format are available.

3. In the HMI Display, select Display RTC from the Text Variable menu.

When the program shown below is downloaded, pressing key 1 on the Vision's
keypad will display the current time on the Vision's LCD.

% A (Format)

5B 41 MBED .
Key. #1 || Refresh Display o
— | { ) N B
. . - RTICToASCE -
MID
““@N“E'Hrchmcu:ﬂ o

add

b

doiddddddd

3 Yariable: ASCII String
#Iﬁ
Shart of Vector [Esch regisher bute contains ane charscter]- Mumber of Chasacters [Deterrmies vecior length)

MI0: RTC Ta ASCIL B (Sting address B \E =]

Sting Patter (Determines field length) Forit

|Te:¢_T o_Dizplay

™ W Keypad Entry

|MS Sans Ser (8) |

9

' Descaiphion :

|

[Vatiable 1

3 Refresh:

MB 0 : Refresh Display JI 0K | Concel | Hep |

Strings: IP to ASCII

You can save a value as an ASCII string by using the Num to ASCII function.

Notes o If the vector is not long enough, if for example you convert an ML
value of "123456” into ASCII and allow only 5 characters, the function
returns a string of question marks (?????7?7?).

* This feature is not supported by the V120-12 series.
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Mac Address to ASCII Time to ASCII

EN__ENO)

- [IPToASCI
MI 10 MI 20

aers P AIPPAECICE o Address fas

D0
Ma Lesding S|

Mac Address to ASCII

You can store a MAC address as an ASCII string by using the Mac to ASCII
function.

Notes o The MAC address will only be shown if:
¢ The controller contains an Ethernet card
® The Ethernet card has been initialized via a TCP/IP function.

i This feature is not supported by the V120-12 series.

N _ENC

-Hacluﬂﬁtll
MI 18
String to ASCII

Use this function to convert a string to an ASCII value.

EN __ ENG & Convert String to sequence of ASCIl values
Strings

Sty
M50 AL
File Masne |Filee. b
D#O
Oifzet in
|
_____ e [Drestination
""" © 0| Wechss Stat Address: (M| 30 - File Name J
B ' Veector Stait Offset: DR 0 - Offset in Destination vector o
OK | Cancel | Hep |

1. Select String to ASCII from the String menu on the Ladder toolbar, and
place the function in the net.

2. Enter the string in the string field

3. Select the register that will contain the ASCII results. You can also use an
offset.

When the function below runs, the values can be seen in the Memory window
during Test Mode..
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Time to ASCII

Strings: Section Operations

&246 G56C THZE 7478 0000 QOOO

@ I_I 1 1
» m (3 & [
...... Sirings
285950
Ml 50 St ToASCH
1 Filz Mames
D0
Oifset in
| Operand [Lengh|  Size |
Ml 50 - File Mame 20 16BIT ASCH
Ml 50 - Fib= Mame 10 16BIT HEX
Ml 50 - Fie Mame 0 1B BIT DECIMAL

Strings: Section Operations

String Section Operations work on parts of strings. To work with these
functions, note the following general principles:

Z6350

Z55964 ZIT4Z

* A String always ends with a NULL character.
¢ The string length (or offset to string) is measured in bytes (characters).

¢ Parameter A, String Address Source, is the String location. For example, if
the string is set to MI 8, the string address is equal to the address of MI
8--not to the content of MI 8.

Maximum string length is 512 bytes, 120 characters.
The string cannot extend past the memory type domain (MI, DW, etc.).

¢ The string offset cannot exceed the string length.
[ Strings - Cal = HMI = Dastals

"

o
L

Firgg

um To ASCIT

ASCIL To Mum

RTC To ASCIT

Time To ASCII

Timer To ASCIT

IP T ASCII

Mac Address To ASCIT
Transpose

Strirvg bo ASCIT

Find Skring in Strivg

String Length rl’:s
Left Part of String

Right Part of String

Wil part: of String

Insert String To String

Remove String From Strng
Replace Stra with StrB in String

AR A NI TS M & F S0P

Find Stri

Set Str. Library
Lib. Str. To ASCII

ng within String

23816
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Set String Library Utils Menu

The function shows the location of the first occurrence of the sub string in the
source string.

N__ENC
Str_Find
M43 Ly —pl M52
Sting Find & || omrremrn || Sting Find D
.o ."} .......
Ml 50 de | om v
String Findt B
MIST e L
Shing Find: C

Parameter A:

Str in Str: String to Search in

Parameter B:

Str in Str: String to Search For

Parameter C:

Str in Str: Offset in 'Search IN' vector (bytes)

Parameter D:

Str in Str: Location of found String (-1 = String not found)

Set String Library
Use this function to switch String Libraries.

B Select Operand And Address
N_ENCH— i@, Diect ]'!Ei Const |

ME 45 <o« o -+ - | SetSh Lib

1O [—
Spanish L |‘3hing Libweary 1 3
TR Shina Lo |
Sting Libeasy 3
Sting Libeary 4

Flil

Help

" [Stnrg Libeasy 5 [Supported in Color models Dnly)

Shirg Libeagy & [Supported in Cobor models Orily)

-+ -|Sting Library 7 [Supported in Color modets Only)
« - |Sting Libeasy 8 [Supported in Colar madals Only)

Utils Menu

This contains a variety of functions:

Calls, Jumps, and Labels
HMI

PTO

Alarms

Clock

Immediate

Debug

Idle

Backup Security
UniVision Licensing
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Utils Menu HMI-Ladder: Load HMI Display: Functions

HMI-Ladder: Load HMI Display: Functions

These Ladder functions call HMI Displays. Use these functions to initially load
the Display, and then to refresh it when your application requires, as, for
example, when you want to update variable display. They are located on the
Ladder toolbar, under the HMI menu.

Note o

Load Display functions should not be placed directly on the Ladder
rail, or called by conditions that continually call the Display when it
is still loaded on the controller screen.

You must use a transitional contact to activate a Load HMI Display
or Load Last Display function.

Load HMI Display

Causes a Display to be shown on the controller's LCD as a response to a
Ladder Condition.

&

Display .

To change the target
Dizplay, double-click
the function and select
& different Display .

=]
= T § EBack Licht B select Display =
= & [00:00:05.00] - IR — =
(=) rrLsic: sub tirmer . - Display |
{ B'| -
1.a;:;aglc Lc;ad 3 = (=] Visilagic Display Ol |
play. 2. Place the function in P (=] Show time
=1 | 9 | thenet thenselect a ----- (=) Fill the tank, —I

Muisic

----- (2] Hydraulic Purp Display
----- (S Weather

o E Back Light Dema

[ |
Cancel
Help |

|
Accessing a Load Display Target
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HMI-Ladder: Draw Pixel/Line Utils Menu

Right-click the | Frogram select }

element to x
openthe menu.

Fird: Pragram select -
Cpen: Program ’*’-'t%.;:____h

Thiz cauzes the Find Thiz opens the
utility to zearch for the Call function's
Call function's target . target . Frogram select

FRG No:9 Custom 4

T .
ISR Main Modue ti= 99:99 ZP1=99949C

Start-Up Display
- t2= 99 :99 Hel
| A o aa.qq SPE29999C 0
Prg edit Pasmwond .
Edit Execute
&) | Program pel=ct
.*_ Jung | Fr-""' w0 | E]:'E?q_
E;: 1.1 Shatlp Dissly
Ellse60: F3 Prg et Pas sword

HMI Display Loaded
This turns a linked MB ON when a specific Display begins loading.

EN _ EN
------ DS LOADED} - - - - - - -

Display 2 || | MBO
2 WY =k o nanen.
Load Last Display

Loads the last Display loaded by the application. The function works according
to LIFO list comprising the last 24 active Displays.

To see a list of HMI Displays in a project, together with the Display number,
select HMI Information from the View menu.

HMI-Ladder: Draw Pixel/Line

These elements allow Ladder events to color pixels or draw lines on the
controller's LCD display.

Standard Vision
Both Draw Pixel and Draw line are located on the HMI toolbar.
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Utils Menu HMI-Ladder: Draw Pixel/Line

Draw Pixel enables you to color a single pixel located on the X,y axis.

BN ENC—
[ RANW PISEL

bl O .
Dirave Pisel &[4 ?
1

bl 1 _EII.I
Draie Piseal B [

SE1
-C
Alveays 1 D".

Input |Purpose |Comments

Input A | X location

Input B |Y location

Input C |Pixel color |If the value of the linked bit is 1 (set), the pixel will be black, if 0 (reset), the
pixel will be negative.

SB 1 may used to color the pixel black, SB 0 to color it negative, or an MB
may be used.

Draw line enables you to draw lines in different widths and formats.

EN  ENCO—
DRAW LIME | -

Bl 2 4
Dirawe Line; & (%

Mi 3 ]
Dirawe Lire: B [

m

LILILI

bl 4 Jdc
= Drrawe Line: C [

i MI 5 dp
~ Drrawe Lie: D Y

D# 1

Width 1, Line

MB 1 _
Diawy Line: C F D'F.

Input (Purpose Comments

Input A |Start X
location

Input B |Start Y
location

Input C |End X
location

Input D |End y location

Input e |Format Select line width: 1 to 4 pixels wide, and line style: solid, dot. or dash.
Note that Color Visions support a width of up to 20 pixels

Input E |Pixel color If the value of the linked bit is 1 (set), the line will be black, if 0 (reset),
the line will be negative.

SB 1 may used to color the line black, SB 0 to color it negative, or an MB
may be used.
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HMI-Ladder: Clear Rectangle (Standard Vision Utils Menu
only)

HMI-Ladder: Clear Rectangle (Standard Vision only)

This element allows Ladder events to 'erase' a rectangular area on the
controller's LCD display in response to a Ladder event. Clear Rectangle is
located on the HMI toolbar.

Sese
F1

L EN__ENCH
S .+« .« . . ... . [CLEARRECT

] MIQ
Clear Rectarngle:

Mi1 L]
Clear Rectangle:

] MI 2
Clear Rectangle:
M3
- Clear Rectangle:

The parameters below set the location and size of the rectangle.

Input Purpose
Input A Start X location
Input B Start Y location
Input C Width

Input D Height

HMI-Ladder: Previous Var (Standard Vision only)

This element allows you to use Ladder events to page back through Keypad
Entry Variables. Previous Var pages back according to the physical order of the
variables on the LCD screen.

In the following figure, if Var 4 is the active variable, pressing F1 once
activates Var 3, an additional press activates Var 2, then 1. If Var 1 is active,
pressing F1 activates Var 4.

Pressing F1 pages back

SBRE - MB1([R] through the variables .
Fi . Reguest
— Pl {3}
ME 1 [R] |- ME 1 [R]
Request |- Request Va2 EE
— P—EN_ EN {E} War 3 88
T Fres Var Coe
War d 33_
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Utils Menu Inverse Var/Hide Var (Standard Vision Only)

Inverse Var/Hide Var (Standard Vision Only)

The Inverse Var function 'inverts' the color of a variable, meaning that black
pixels are changed to white and white to black.

The Hide Var function hides a variable.

How Inverse/Hide works

Each function is linked to its own SDW, Inverse Var to SDW 30, and Hide Var
to SDW 31. The SDW provides a bitmap for the variables in the Display
currently shown on the LCD.

Both functions work in the same way: by checking the value of the linked SDW
when a Display is activated.

SOy 30
1 I
Hee B © |nvert HMI Variables E|
- Select Display i
Y |Di|ecli|:|n
List of vanabies
| Selected | I [Vanable Name |}
] ] 5
=] 1 ﬁ.um.;:-lf-—-"""'-‘-
Help

# Description Value Comments
SDW 30 |Variable display |The value is checked when a display is|When a bit is ON, the
bitmap, entered. corresponding variable is
0=Normal, It is initialized to 0: displayed in inverted
1=Inverse (or - At Power-up. (negative) color; black pixels
negative) - When the program exits the are changed to white and
Display. white to black.
SDW 31 |Hide Var The value is checked when a display is|When a bit is ON, the
entered. corresponding variable is
It is initialized to O at: hidden.
- Power-up.
- When the program exits the
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HMI-Ladder: Previous Var (Standard Vision Utils Menu

only)

| |Disp|ay. |

How to use Inverse\Hide

1. Link the Display containing the variables to the desired Subroutine as
shown below.

] [Uructimsl..b
2. Place the Inverse\Hide Var function in a subroutine, not in the Main
routine
Note o \ If the function is in the Main routine, it will not work correctly.
3. Select the desired variables.
L
= (&) 1 Main Moduse M S = :
Py it (b RN & Ivert HMI Variables X|
= &) HMI handler - El BN Select Display
] DiEction sulm— — Irverse Waik "Dilcclinr-

= [
- B9 Start-Up Modue
5] | Start-Up Display

List of vaniables

= (&) Direction [ Selecied | 1D [Variable Nare |
F] Status O 0 Stabusz
T - F 1 Do
0Kk | Cise | Hep |

Notes o The SDW bits are linked to the variable index number, which changes
when variables are added or deleted, as well as during copy/paste. If
you edit the variables after inserting Inverse/Hide functions, check
that the desired variables remain selected.

i The functions automatically update the variable view of whichever
Display is currently on-screen.

HMI-Ladder: Previous Var (Standard Vision only)

This element allows you to use Ladder events to page back through Keypad

Entry Variables. Previous Var pages back according to the physical order of the
variables on the LCD screen.

In the following figure, if Var 4 is the active variable, pressing F1 once
activates Var 3, an additional press activates Var 2, then 1. If Var 1 is active,
pressing F1 activates Var 4.
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HMI-Ladder: Previous Var (Standard Vision

Utils Menu
only)
Pressing F1 pages back
SB A3 ME 1 [R] through the variables.
F1 Request
— P { a7}
ME 1 [R] |- MEB 1 [R]
Flequest . Fequest a2 BE
— P l—EM EN {E} War 3 58
S Prew ar N
War d 33
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Refresh HMI Display Utils Menu

Refresh HMI Display

Run this function to redraw the current HMI display.

—EN  ENO—
- | Refresh HMI | -

PTO Functions: Simple Motion Control

You can implement motor control by controlling the high-speed outputs of
certain Vision controllers using PTO functions, controlling up to three
independent axes.

In this way you can, for example, build speed profiles that are appropriate for
stepper motors. Note that the PTO control functions are open-loop, and do not
rely on positional feedback.

Supported Modes:

¢ Pulse
Uses a single high-speed output
# Pulse + Direction

Uses 2 high-speed outputs, one for the pulse, and the second to control
direction

¢ Clockwise/Counter Clockwise
Uses 2 high-speed outputs, one for clockwise, the other for counter-
clockwise

Channels and Outputs
A Channel comprises the outputs that are required to implement a Mode.

The number of channels, the possible modes, and the outputs used to
implement them vary from model to model. The following tables show the
possible combinations, according to Vision model.

Notes ¢ When an Output is not being used in a channel, it may be used as
a general-purpose output (not high-speed)
Caution These functions are based on programming logic, and therefore do

not have the safeguards generally provided by electro-mechanical
controls. It is the user's responsibility to implement those
safeguards required by his system, such as override and/or
emergency stop mechanism.

V130/V350-TR34

Channel |Possible Mode Combinations

Channel 0 |Pulse Pulse + Pulse + Pulse Clockwise/Counter
Direction Direction Clockwise

Channel 1 |Pulse Pulse + Pulse Pulse + Disabled
Direction Direction
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Utils Menu

PTO Functions: Simple Motion Control

Channel 2 ‘Pulse ‘Disabled |Disab|ed ‘Pulse ‘Pulse
Channel |Output used per Channel
Channel 0 |Pulse (O0) |Pulse (00) Pulse (O0) |Pulse (00) Clockwise (00)
+ + /
Direction Direction Counter Clockwise (01)
(02) (02)
Channel 1 |Pulse (0O1) |Pulse (01) Pulse (O1) |Pulse (0O1) Disabled
+ +
Direction Direction (03)
(03)
Channel 2 |Pulse (02) |Disabled Disabled Pulse (02) Pulse (02)

V130/V350-TRA22
The following table shows all of the possible PTO mode combinations for this

model.
Channel |Possible Mode Combinations
Channel 0 |Pulse Pulse + Pulse + Pulse Clockwise/Counter
Direction Direction Clockwise
Channel 1 |Pulse Pulse + Pulse Pulse + Disabled
Direction Direction
Channel Output used per Channel
Channel 0 |Pulse Pulse (00) Pulse (00) Pulse (O0) |Clockwise (00)
(00) + + /
Direction (02)|Direction (02) Counter Clockwise (0O1)
Channel 1 |Pulse Pulse (0O1) Pulse (0O1) Pulse (O1) Disabled
(01) + +
Direction (03) Direction
(03)

V130/V350-TR20, TR6

Channel Possible Mode Combinations
Channel 0 Pulse Pulse + Direction Clockwise/Counter Clockwise
Channel 1 Pulse Disabled Disabled
Channel Output used per Channel
Channel 0 Pulse (00) Pulse (00) Clockwise (00)

+ /

Direction (O1) Counter Clockwise (01)
Channel 1 Pulse (01) Disabled Disabled

PTO Configuration

In this function you select a Vision model, which determines the available
Channels and Modes. Those not available are disabled.
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PTO Functions: Simple Motion Control Utils Menu

B PTO Configuration

M1 5 Vision modet | R34 =l
:PT
Status: PTO 0
H.EIIJ — Mode Urit
Success PTO -] | MO -FTOCHT. Une |
Swilch Dulputs Pulpes per Unit
[0 ] M1 -PTO CH1, Pulses per Uni J
I 2| =
| = -
[ = | =
I =N -
Stabus
Status Mezsages
[MI'S - Status: FTO Configuration =
Success B
[ME 0 - Success: PTO Configuration J
0K | Cowel | Hep |

Parameter Purpose

Name

Vision Model Select the appropriate model

Channel A Channel comprises the inputs used to carry out the PTO function, and
determines their function

Mode The possible modes are:

e Pulse

e Pulse + Direction

* Clockwise/Counter Clockwise
The tables in the previous section give all possible combinations and output
assignments, based on model.

Switch Switch reverses the tasks of the PTO outputs that are assigned to the channel in
modes Pulse + Direction or CW/CCW. This can be helpful to fix cases where the
output wiring is reversed.

Unit PTO functions rely on Units. This is where you determine the number of pulses
per Unit.

Note that neither values for Unit nor Pulses per Unit may exceed 1000
Note - To control your output using straight frequency, set 1 pulse = 1 unit.
Calculate Frequency to Units according to the following
Pulse
Units per Second X Units — Pulses per Second
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Utils Menu PTO Functions: Simple Motion Control

Pulse

Units

= Frequency

Status
Messages

0 - No error

1 - Invalid configuration data

2 - VisiLogic/OS mismatch; this OS version

3 - Vision outputs do not support function

4 - Invalid structure

5 - Invalid configuration channel

6 - Unit or Pulse per Unit exceed limits (1-1000)

7 - Channel already initialized

8 - Currently in motion ( function cannot be performed during acceleration or
deceleration)

Success Bit Turns ON when the Status MI =0

Set Profile

Use Set Profile to define the motion profile for a particular Channel in the
configuration.

""" B PTO Set Profile
Wekociy [F) Jestk. Faschon
[ak: 4] _”AE‘ i M8 [I£] M asiereen
Channed 0 Statusc PTO Set Velocily
pwo  lg M ME1
Start/Shop Success: FTO
5 : ! '
Madnan  |C / : : \
y ' .
[B] Staet\Stop : : \
M5 |p . Velachy -f'\“"b'
Accalerston . i ] . i
me I i s Time
Decelerstion ] : : :
Ml 7 de 1D Accebeation me: [E)l Dieceberation tme:
Jerk Factor PTO! R R
[Pasama | B [ Tupe [AGd [ d— | | Format |Degcrgion |
A ] 0 DEC  Charrel D
B w0 DEC  Start/Siop Velocity: PTO Set Frofle
C Dwf 1 DEC  Masamiss Velooty: FTO 5et Profle
o] M 5 DEC  Accelerstion Time [m5) FTO Set Profie
E M B DEC  Discelaiston Time [mS] PTO Set Profis
""" F M i DEC  Jerk Factor PTO Set Frofle
""" m G M B DEC  Sratuz: PTO Set Profle
""" H MB 1 Success FTO Sel Profile
Ranges
Note the minimum and maximum ranges for your motion profile.
Minimum Maximum
5 Hz 15 kHz
10 Hz 20 kHz
305 Hz 133 kHz
610 Hz 200 kHz
Parameter Purpose
Name
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PTO Functions: Simple Motion Control Utils Menu

Channel Select the relevant channel
Start/ Stop These parameters determine the limits of the motion profile for the channel.
Velocity Note that the resolution of velocity is according to the units set in the PTO
Configuration.
Maximum
Velocity | Maximum |
I Welooity I
Acceleration |
Time i
(mS) |
I
I
Deceleration I
Time I
(mS) :
— 3=  Acceleration [ Deceleration
Time | Time
B -
Jerk Factor Controlling for jerk influences the shape of your motion curve.
Legal values are from 1 to 16, where 1=trapezoidal curve and 16 =perfect S.
Status 0 - OK
Messages 1 - Invalid configuration data
2 - Currently in motion ( function cannot be performed during acceleration or
deceleration)
3 - Invalid channel
4 - PTO Configuration block does not exist
5 - Out of range
6 - Maximum value is out of range
Success Bit Turns ON when the Status MI =0
PTO Move

In this function you determine the parameters of movement.

...... PTO Move S PTO Move

D#0 Ja El Ml 3 —

Charnel 0 Status: PTO | Params | Type | Add | [ | Fomat [Descipion |

............ D o DEC  Channel 0

D#o WE 1 i3 ] DEC  Movement Type: Abschute
Movement Type: 1% B Success PTO Dw 0 DEC  Welocky: PTO Move

. ML O DEC  Target Position: PTO Move
Mi 3 DEC  Status: PTO Move
vebewpPta 16 | S M T Success: PTO Move

ML O o I Ok I Cancel

Taw Positior: [ L L L L e e e

Parameter Purpose
Name

Channel Select the relevant channel
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Movement This sets the type of movement:
Type *  Absolute Position
This causes movement to the exact position requested, without
considering the current position.
* Relative Position
Here the movement is relative to the current position.
Velocity Note that the resolution of velocity is according to the units set in the PTO
Configuration
Target Sets the desired goal
Position
Status 0 - Idle/OK
Messages 1 - Configuration data is invalid
2 - Invalid channel
3 - Channel not initialized, or Vision outputs do not support function
4 - Absolute Movement cannot be performed
5 - Currently in motion ( function cannot be performed during acceleration or
deceleration)
Success Bit Turns ON when the Status MI =0
PTO Stop

Use this to stop movement

& PTO Stop
D“u” Cg M3 Params | Type [Add [ 2 | .- | Fomat [Descripton |
tatus: PTO Stop
D# 0 DEC  Channel D
. Dlttli.l . : .MlBl;." . D# 0 DEC  Immediate
J ol Ml 13 DEC  Status: PTO Stop
Immedial | SR | Zoeonid AL N vE 6 Succesx PTO Stop
L o : Ok | Cancel
Parameter Purpose
Name
Channel Select the relevant channel
PTO Stop ¢ Immediate
Intended to cause an immediate, emergency stop with no regard for
position or any other parameter (requires parameter reset)
¢ Normal
Stops motion according to the rate of deceleration set in the PTO
Configuration.
Status 0 - Idle/ OK
Messages 1 - Already stopped
2 - Invalid channel
3 - Channel isn't initialized
4 - unknown command
Success Bit Turns ON when the Status MI =0
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Read Status

Use this to ascertain the current position.

N__EN % vond Sta
50 2 PTO Read Status
%0 | Wi
0 & B~ Cunent Postion: | Patams | Type [Add] & [ .. | Fomat [Description |
D 0 DEC 0
W3 Mo 11 DEC  Curent Positiors PTO Read Status
£ Cument Velocly: w3 DEC  Cusmeni Velocity: PTO Fead Status
. . n— Cusrent Direclior: PTO Read Status
MB 3 ME 4 In Progrezs: PTO Read Status
D Cument Dirsctior: M 12 DEC  Status: PTO Read Status
MB 5 Success PTD Read Status
MB 4
EFin Progress: PTO Ok I Cancel
Mz
Statys:PTO
g MBS
Success: PTO
Parameter Purpose
Name
Channel Select the relevant channel
Current Use these as a reference for Move functions
Position Note that the resolution of velocity is according to the units set in the PTO
Configuration
Velocity

In Progress

This turns Off after the values have been read.

Status 0 - Idle/OK
Messages 1 - Currently in motion ( function cannot be performed during acceleration or
deceleration)
2 - Channel is not configured
3 - Invalid channel
4 - Read Timeout
Success Bit Turns ON when the Status MI =0

PTO Set Home

Use this to set a Home position for Move operations set to Absolute Position

2 Mi14
.| Offset: PTO Set

B PTO Set Home

|| M5
Status: PTO Set

ME 7

DEC  Statuz PTO Set Home
Success PTO Set Home

[ Success: FTO

Cancel

o]
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Parameter Purpose

Name

Channel Select the relevant channel

Offset: PTO The channel uses this value to set the reference point for the next move

Set Home operation. If, for example, the Absolute target is set to 600, and the Offset to
200, the channel will move to 400.

Status - OK

Messages - invalid channel

- precondition error
- Channel is currently accelerating or decelerating ( Movement can only be
performed when system is Idle of in steady state)

WNEHO

Success Bit Turns ON when the Status MI =0

Alarms: Ladder Functions

The Alarms displays are shown according to the Ladder application. When the
Ladder application calls the Alarms, the displays will only appear if the Alarms
are Active.

The functions are located on the Alarms menu in the Ladder toolbar.
Show Groups

This function shows the Alarms in Group display, according to the number in
the MI Group ID to Start From.

Note that the status MI will read 0 if no such group exists.

Ml 13

Growp [D bo start

Ok I Cancel

Show Alarm

This function can show a specific display for a specific Alarm. You can show the
Alarm in the Alarms in Group display, or go directly to the Alarm Details or
History.
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N EN————— . . . . . .
| Showdow | | aem |
. oug m
! Gates Alam;zﬁ - Cl=
— Pl m_nsloe
Mz g
Az 1D o

DEC  Alzim 1D to display
DEC  Shows Alaim Status

[Add| @ [ Fomal [Desciption
- DEC | Alairn Details
M 28
[ 0UT | 7

Ml

O ME 2 o A
ZShmmmm 03 d M7 | ok | canca |
P | Alarm Detail: S howw Alarm f—
MI 28 .
MamiDto B |®& Comat |

| Alarm D etails

(]
I

[oMe22 coe e e [ Show o
: Sh"&"h';:,m paa |, —— MI 18
—— Alarm History Shiow Alarm

Clear History Buffer
Use this function to erase the Alarm History.

Clock Functions
Program clock and calendar functions in the Ladder by selecting the
appropriate functions from the Clock menu on the Ladder toolbar. Function
are provided for:

Time

Day of the Week

Day of the Month-Direct and Indirect

Month

Year

UTC (Universal Time) functions

Setting a Clock Function's Time or Date

¢ Direct Clock function:
The time or date of a Direct Clock function is set within the function you
place in your program.

¢+ Indirect Clock Function:
Indirect Clock functions are linked to registers. Values may be placed into
the linked register by your application, or may be entered via the
controller keypad.

UTC (Universal Time) Functions
VisiLogic offers the following UTC functions:

Clock menu UTC to RTC
The value in a DW is converted to a real-time clock format.
Sending the value to SI 30 will set the controller's RTC by
automatically overwriting SIs 30-34.

VisiLogic: Ladder Programming 185



Utils Menu Clock Functions

Contains the UTC Sending the value to 5130 zets the
valug in seconds . e RTC, writing values into S130-34

~ UTCw RTC R s
5130

Dwf 1 | | )
UTCaRTC: A Current second -

RTC to UTC
Selecting SI 30 will convert the RTC value into a DW.

Selecting =130 converts all RTC Containz the UTC
values S1530-34 . HE T BN value in seconds.

E——— r RTCtoUTC ]

5130 1o | Diwd 0 )
Cunent second - RTCUTC: B

==
aa]

w

Com>TCP/IP RFC-1305

menu Retrieves, via Ethernet UDP, the current time from a PC UTC
server. This may be used to synchronize a Vision RTC with
UTC.

HMI Clock Clock Display Variable, UTC
Variables This may be set as read only, or as a Keypad Entry variable
used to set the RTC.

Note o Note that these functions use the DW as a 32-bit binary number
containing the UTC value in seconds, where 1900-01-01 = 00:00.00
UTC. Vision controllers support a range from 2004 to 2024.

i Since the DW is the value in seconds, you can perform time value
calculations. For example, you can convert the RTC values to DWs,
then calculate the difference in order to figure a time interval.

About Universal Time ( RFC-868, RFC-1305)

Both protocols use a standardized data format that refers to UTC (Coordinated
Universal Time), and to no other time zones. They are used to synchronize
timekeeping among a set of distributed time servers and clients.

RFC-868

The controller sends the time request and receives the response via TCP/UDP
port 37. The protocol uses a 32-bit binary number (seconds since 1900-01-01
00:00.00 UTC). This base will serve as the standard until time stamp
4294967295, which will be on 2036-02-07 06:28.14 UTC.

The protocol cannot estimate network delays or report additional information.
RFC-1305

The controller sends the time request and receives the response from the PC
server via UDP port 123.

RFC-1305 uses NTP ( network time protocol), a very sophisticated protocol
between NTP servers and multiple peers, based on unicast and multicast
addressing. A NTP timestamps is represented as a 64-bit unsigned fixed-point
number (seconds since 1900-01-01 00:00.00 UTC). The integer part is in the
first 32 bits and the fraction part of the second is in the last 32 bits. The
maximum number is 4294967295 seconds with a precision of about 200
picoseconds.
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UTC: Setting/Synchronizing the Real Time Clock (RTC) via Ladder

Via VisiLogic's UTC functions, you can set the Real Time Clock (RTC) within an
Ethernet-enabled Vision controller. Via Ethernet, you can:

* Synchronize the RTC's of networked Vision controllers (RFC-868).
# Synchronize the RTC of a controller to a PC server. (RFC-1305)

Using RFC-868 to synchronize networked controllers

When a Vision receives a TCP request via Port 37, the Vision 'server'
automatically sends its RTC time value to the requesting client device.

In the Vision 'server' :

1. Initialize the TCP/IP card and initialize a socket to TCP, Local Port 37,
Slave as shown in the following figure.

When a Vision receives a TCP request via Port 37, the Vision automatically
sends its RTC time value to the requesting client device.

s82 | B TCP/IP - Socket Init
Power-up bit
— Socke! -
Protocl TCP =~
Local Post #-37
VYhen & Yizion receives a TCP D¥-3 J
request via Port 37, the Yision L——m———
automatically zends its RTC f—”'—/—f Mastersslave Slaye -
time walue to the requesting
cliert device .
Ok I Cancel | Help |

In a Vision requesting the time:

1. Initialize the TCP/IP card and initialize a socket to TCP, Master.

2. Place a TCP/IP Connect function, set to Remote Port 37, as shown in the
following figure.

When a Vision receives data via TCP request through Port 37, the Vision
automatically sets its RTC, writing this value to all RTC SIs, 30 to 34.

SB2 L ) Socket Init must
Powerupbit - - - - - - he =set to Master
-
—1 EN__ENC
‘ C : TCRAP TCPAP
CARD INIT SOCK IMNIT
Socket 1

& TCP/IP - Tep Connect

Socket -]
Remate IP I},ﬂ 12 J
=

When a Yigion receives data S Remote Pot D% - 37
via TCP request through Port

37 the Yision sutomatically d_——f——f—F—_

writes this value to its RTC. L [ ok | cancel |T Hep |

Using RFC-1305 to synchronize a Vision's RTC to a UTC PC server

When a UTC PC server receives a UDP request via Port 123, the server
automatically sends the time value to the requesting client device.
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To request the data from the server, use the RFC-1305 function, located in
Com>TCP\IP.

1. Initialize the TCP/IP card and initialize a socket to UDP.

2. Place the RFC-1305 function in the net, entering the PC server's IP
address and the socket set in Socket Init. Note that the Protocol type and
Port are set by default.

To write the time value received from the server into the controller and set the
RTC, use the UTC to RTC function, located in Clock> UTC.

1. Link a positive transition contact to the RFC-1305 Function in Progress MB

2. Place a UTC to RTC function as shown in the following figure. Storing the
UTC Resulting Value into SI 30 automatically writes the appropriate UTC
values into all RTC SIs, 30 to 34, setting the RTC.

Activate the function to cause the PLC to connect to
the Ethernet netwark and retrieve the UTC data.

TCRAP TCRAP RFC-1305 S R ops @
CARD IMIT SOCKIMIT Remote Server
Socket 1 | _DwD
RFC 1305 || Remots IP- [D# 66 66.66.66
| MBO Socket [socket1  *| [The port and
RFC 1205 .
! protocol type are
s 2 [ setby the
o function and
L ||Piotocot pDP .
FtFll':IEiantE- o E|"_|I'1!|: tn%?ﬂo o cannot be edited.
Function i :
e owo |, A Links
RFC 1305 - Current second Resulting 'V ahue: [D'-.-..-'I] « RFC 1305 - Aesuting Value J
staring the UTC Resulting Yalue Function in Progress:[MB 0 - RFC 1305 - Funchon in Frogiess J
into =130 automatically writes the
appropriate UTC values into all
RTC Slhs, 30 to 34, Ok | Cancel | Hep |

Clock: Direct Function Example
This example shows you how to build a ladder net that drives a coil:

& between the hours 9:00 am and 6:00 PM.
* Monday through Friday
¢ beginning on the 15th day of a month, until and including the 24th
¢ in the years 2000 and 2001
Remember that the elements must touch to enable power flow to the coil.

1. Place a Direct Time Function in the net.
| Clock + Store  ~ Vector - Stings ~ Cal ~ H

— —_— 5
[ DvectClockFunctions  b[(Q Tme I
Indirect Clock Functions  » | [T ] Day Of The Week

e UTC v |[31] Day Of The Month

& Month

C | vesr
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2. Set a Start and End Time. When the RTC is within this range, power flows
through the function block.

1. Set a Start Time by using

the arroves or typing & value.

e

ay Of Week

Monday

Tuesday

Wednesday S aturday

Thursday Sunday

u-olFi

Day OF Month

_EN D ITT
HOUR : Ny _
1 Frorm | 09:00 = || AbAPRA
FEOM: 0300
j1800 =l | & 24H
TO! 1811
DK | Cancel
¢ 2. Set an End Time. ki
3. Select Day of the Week , place it in the net, then select the desired
days.
2. Click the desired days,
@ then click Ok.
—EN ENO \E“N ENO |-
HOUE - | DAY OF WEEK
" | rroM: e —
' '
TO: 1800 I Saturday
@ Sunday
&

Cancel | |

4. Select Day of Month , place it in the net, then select the desired dates.

5. Select Year, then enter the year.

1. Set a Start Year by uging
the arrowes oF typing a walue.

~

ﬂ .
HE I EMO—
DAY OF MONTH
1 2 3 4 &H B 7 8
9 10 11 12 17 14 [E IE
46 B E
- 25 26 27 028 029 a0 A
Cancel |
— EN ENO —
o] "
Frol 2001 =
] FEOM 2001
Tﬂl ;|2Eu:|2% |
T 2002
Carcel |

2.5et an End Year.
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6. Enlarge the net, place and link a coil, then use the Connect Elements Tool
to draw lines between the elements.

- FH ENC|}—{EN ENO—EN ENO—EN ENO |—
HOJE - DAY OF WEEE - DAY OF MONTH : TEAR
: b onda . 1 2 3 4 5 B 7 a3 .
8 09:00 . . - . 2001
FROM _ g o112 13 14 o | FROM
TO: 1800 B Satuday E EER|N | 10 2002
1 Sunday B = T - T i BC |  1
.............. ... MB3Z e
.............. . Safe OM - . o o
L e
LY A

Clock: Indirect Function Example

To enable times and dates for tasks or programs to be set from the controller
keypad, you:

# Place Clock function blocks in the Ladder.

* Create HMI Displays that include keypad-entry Time Function Variables.
This type of Variable accepts a time value that is entered via the controller
keyboard, storing
the number in the linked operand.

This example shows you how to build a ladder net that drives a coil according
to the time and date, and how to build the HMI Displays, add the required
Variables and jump between Displays.

Building the Ladder
1. Place an Indirect Time Function in the net.

: ﬁ_ﬂ Day OF The Month
o @5 Marith
T B vesr
ENO—

HOUER
hdl

hdl

2. Link an operand. The Time function requires two consecutive Mls; the
second is automatically assigned by the program. These 2 MIs define a
time range. The first MI sets the Start Time for the function, the second
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MI marks the End Time. When the RTC is within this range, power flows
through the function block.

= = L
1 nd And Addrcss |

.......... M <] [30 [Stat Time 1] o

.......... Eares) I
81— | & e SCl
Hole that 2 Ms
are asskmned.
ENO— -
i HOUE :

enabling power flow. This function uses a 16-bit register to contain a 7-bit
bitmap representing the days of the week.

1. Click on the Chock menu,
then select

3 Day Of The \Week from  [#
[ndirect Clock Functions.

Direct Clock F

I T

ay @F The W

- [ oay
[u:un
2. Place the function
1EN ENC 1] ENOF
HOLIE : AT DOF WEEE
kdl 30 ’ bl
Start time ’
kI 31

4. Link an operand.
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S
HOUE - DAY OF WEEE | -
1 M1 30 :
Start tirme o
E x
. Direct I
fp T M x][FE [Select dagof wesk ] _o |
@ : Eancell
A

5. Place a Day of The Month function so that it touches the last function.

1. Click on the Clock menu,

then select ol
Day Of The bonth from

Direct Clock AU Indirect Clock Functions:.

- gi. Place the function. }:

—EN ENO EN E]JG—-@N ENO
HOUE - DAY OF WEHE DAY OF MONTH

kAl 30 ’ bl 33 ’ kL
Skart tirme ) Select day of week
Pl 3

6. Link an operand. This function uses an ML or SL to contain a 32-bit

bitmap.
—EN ENOFEN ENO—/EN ENCO—
HOUE - L DAY OF WEEE DAY OF MONTH
Ml 30 ' 1 33
Start time ’ Select day of week ’
Select Operand And Address x|
[ Direct |

‘ IML ;I |33 |Da_'.-' of the maonth EI Ok ||
Cancel
| B | g | [oec mr e
)

7. Place a Month function so that it touches the last function.

192 VisiLogic: Ladder Programming



Clock Functions Utils Menu

then =elect Morth from
Indirect Clock Functions.

2. Place the function.,

—{EN Em-h@ﬁ‘-lﬂ ENO}
DAY OF MONTH MONTH
b L : |

8. Link an operand.

—EN ENOHEN ENO—
: DAY OF MOWTH

kL 33
D ay of the month

Select Operand And Address %]

"=, Direct |

Iﬁ' LI |34 |Select month EI LI
Cancel
o | o | ke | &

9. Place a Direct Coil in the net as shown below, and link an operand. The
Ladder net is complete; now create the supporting HMI Displays and

Variables.
—EN ENOHEN ENOHEN ENO EN ENC
HOUTE DAY OF WEEK DAY OF MONTH : MONTH
k1 30 bl 33 ' ML 33 ' bl 34
1 Start time Select day of week [ray of the month ’ Select maonth
kI 31 '
. - ME O
You can pace elements withn a net, | . RunPump
and uze the Connect Elementz toolto | ) )
drawy connecting lines. ) i

You build the net using Indirect Time functions.

Building the HMI Displays

Here, you will create variables that enable Start Time, End Time, Day of Week,
and Day of Month, and month to be set from the controller keyboard.
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Start & End Time Variables
1. Open the HMI Display editor.

Click the buttons &t the baottom
of the Program Tree to move
hetywween the Ladder Editar aind
Hhll Editor.

'E Ladder HpAl

2. Create and name a Display: Start and End Time.

3. Draw a text box, and enter fixed text: Start Time.

ttart :TirnE::-

! Text Edit x|
e ] [Ms Sans Sert [8) = '

- = Start Tirme: -

ok | Cancel | sppy |

4. Draw another text box, and enter the text: End Time.

5|
|1?‘—| IMSS&HSSerif[B] Ll
- - End Time: =]
il o -
. B 1 h

k. | Cancel | Spply |

5. Create a field to hold the first Time Function Variable, Start Time.
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1. Click on the arizhle button.

IDEEEN:

2. Cresate a field to contain the Variable: 3. Drag the cursar across the

click in the Display to anchor the zcreen; the blue box that
cursor; the cursar bEcomes a folloyys the cursar iz the
crozz-hairs . zize of the “Wariakle field.

~tart Time: ST

Starp-Time-] |

4 Yhen you release the mouse button:
- the field chancies color
= R FEUEGIEHNE - the Yariahle dislog box opens.
Select Time Funiction.

"o Text EE o .

|:l1j
’7 | o T PP, kﬁ_...ﬁ_.::rnﬁ -i

6. Define the Variable as Keypad Entry and link it as shown below.

=1| ¥ariable: Time Functions il

A2 Text - &% Image  —i[1] Mumeric 't;'; Clock > alb Timer -

Select format: = Select
Hour [CT]. [y Keypad Entry.
—[\"{ — Format 5
ki
e ——— |HowlCT) = | Ms Sans Seit(3) =]
Wariskle.

Link the “ariakle
| ?escriptinn:lStartTime | ko bl 30,
| Link : b4l 30 : Start time %I Ok | Cancel |

6. Create a field and define the End Time Variable, linking it to MI 31.
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1| ¥ariable: Time Functions X|

U2 Text v Image * MUmeric *t;': Clock =&l Timar =
Select format: | Select
Hour [CT]. [ Keyvpad Entrsy.
D= — I\
Mame the |HowrCT) 1| | M= Sans Serit ()~
“ariahle.

Link the “ariable
ezcription : |Erd Tirme ko Ml 31,

bl 31 : End Time g . " 0k | Cancel |

This Display is complete.

Day of Week & Day of Month Variables
1. Create and name a new display; Select Day and Date.

Draw a text box, entering the text Select Day.

Draw another text box, entering the text Select Date.
Create a field to hold the Select Day Variable.

Define this variable as Day of Week, and link it to MI 32.

“i x> N

fariable: Time Functions X
Select format: ] . -
Day of the ext el Image * Mumetic = £, Clock :
ek (V] Select
) TB bey pad Entry .
— Formiat "\i
Mame the IDa_I,I of the week[Chw) j ‘ IMS Sanz Serif [8] j rm% ¥eppad Entng
Watizkle.
= : Link the “ariakle
w 10 M1 32
Link : Ml 32 Day of Week Ok | Cancel |
6. Create a field to hold the Select Date Variable.
7. Define this variable as Day of Month, and link it to ML 33.
iriable: Time Functions x
Select format: B} .
Dary of the et v 5 Image * bumeric -4, Clock  -po—=
manth [CO] select
) Keypad Entry.

Mame the i IDa_I,I of the ronth{CD) ;I I Mz 5 ans Serf (2] j

Yarizhle.
Link the Yariakle
(e Dy Of Month o ML 33,

irk : kL 33 : Select Day of Month (] | Cancel |

This Display is complete.

Month Variable
1. Create and name a new display; Select Month.

2. Draw a text box, entering the text Select Month.
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3. Create a field to hold the Select Month Variable.
4. Define this variable as Month, and link it to MI 34.

ariable: Time Functions

I3

=elect formst: oot ~ &% mage  ~{[1] Mumeric £ Clock A=
otk [Ch]. =F =elect
Keypad Entry.
"l,-r Faormat —'QZ
Name the | MorthiCh) =l ‘ |Ms Sans Serif (8) 7| rh?'& Keypad Ening
Warighle.

Link the Yariable

escriptinn: Select Month to Ml 34, B
|Link : Al 34 : Month \E-l (] 3 | Cancel |

This Display is complete.

=elect Manth

JAN FEE MAR
AFF MAY JUN
JUL RAUG 5EF
OCT NOW DEC

You must create variables that enable times and dates to be set from the
controller keyboard.

Setting Jumps
1. Open Display Start and End Time.

2. Click on the first Jump Condition, and select SB 30: HMI keypad entries
completed.

3. Click on Display, and select Display 2.

4. Open Display Select Day and Date,click on the first Jump Condition, and
select SB 30..

5. Click on Display, and select Display 3, Select Month.

Set the Jump from Display 3 according to your requirements.

Jumps move from Display to Display, enabling the user to enter the required
data.

To see how register values relate to individual functions, refer to the individual
topics listed below.

Day of the Month-Direct and Indirect
Day of the Week-Direct and Indirect
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Clock: Day of Month-Direct/Indirect

The Day of the Month function enables you to assign tasks or run programs on
specific days, such as the 14th and 21st of a month, according to the RTC
calendar embedded in the controller.

Direct Day of the Month:

Place the: function, then click onthe desired

day= to highlight them. Poswwer will flowe S
through the function on the selected days. lI
s 2 . 4 H G . a
& —EN ENOF— -
DAY OF MONTH Co 9 10 11 12 13 14 15 16
1 2 3 4 & [ 7 a Co
/ 5 10 11 12 13 14 45 4| [ 17 18 1™ N 2 2 2\ M
17 18 19 20 1 22 23 A o5 | 26| 27| 28| 29 | =0 | 3
&2 X OB 29 30
¢ oK | C
ancel

According to the above example:
¢ On the 1st, 3rd, 5th and 7th the function block's output will be logic "1"
(ON).
¢ On the other days of the month the function block's output will be logic
"0" (OFF).
Indirect Day of the Month

Indirect Clock functions are linked to registers. Values may be placed into the
linked register by your application, or may be entered via the controller
keypad.

The Indirect Month Time function is linked to a 32-bit ML or SL that provides a
bitmap for the functions. The ML value shown below contains the decimal value
271077376 (hexadecimal 10285000). According to this value:

¢ On the 12th, 14th, 19th, 21st and 28th of the month the FB's output will
be logic "1" (ON).
¢ On the other days of the month the FB's output will be logic "0" (OFF).
ML31 30 29 26 27 26 25 24 23 22 4 2019 18 17 16 15914 131241410 9 & ¥ 6 5 4 3 2 1 0O

BitStatus 00 0o 4 0 0 0 0 001010000401 000000000000

Setting Day of Month via Controller Keypad
¢ Place an Indirect Day of Month clock function in the Ladder.

Clock = Steee = Wectw = Call = DalaTables = FB'S =

Direct Clock Functiors ¥

Indrect Clock Functiors  HUGRIE M E.]g_Q_]—

----- [T] Day OF The Wesk DAY OF MONTH
Ef] E"""- T:Ia
riber day
T tonth
& e
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* Create HMI Displays that include keyboard-entry variables.
This type of variable accepts a nhumber entered via the controller
keyboard, and stores the number in a linked operand, ML or SL.

4
F4 Tet =05 Image = [T Mumesic = f,- Clock =20 Timer =
| Foemat Fark
[Dd_,- al B month|CD) j |h’5 Sane Sealf 5] ;I F % Ke-_,-pad Enlly

Diazcription - [Vanable 1

Lk : |'\-1L'I : Enber day J Ok | Carcel | Helg I

To select the days using the controller's keyboard, the operator uses:

¢ Up and Down scroll arrow keys to scroll through the days of the month.
* The <Enter>key to select the desired days of the month.

Clock: Day of Week-Direct/Indirect

The Day of the Week function block enables you to assign tasks or run

programs on specific days, such as Monday or Tuesday, according to the RTC
calendar embedded in the controller..

Direct Day of the Week:

U Place the function, then click on the desired
@ - | davsto highlight them. Power will flowe
- | through the function on the selected days.
— BN ENO— - el
DAY OF WEEE | - -
g hdondary
Sﬂtu*dﬂy
Dz OF Week)
@ Ry
@ Cancel |
T

According to the above example:

+ On Monday, Tuesday, Wednesday, Thursday, and Friday the function
block's output will be logic "1" (ON).

¢ On Saturday and Sunday the function block's output will be logic "0"
(OFF).
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Indirect Day of the Week
Indirect Clock functions are linked to registers. Values may be placed into the
linked register by your application, or may be entered via the controller
keypad.
The Indirect Day of Week function is linked to a 16-bit register that provides a
7-bit bitmap in the linked MI. The MI value shown below contains the decimal
value 42 (hexadecimal 2A). According to this value:

+ On Monday, Wednesday and Friday the function block will go to logic "1"

(ON).
¢+ On Sunday, Tuesday, Thursday and Saturday the function block will go to
logic "0" (OFF).
Day Sat Fri ~ Thurz ‘Wed Tuss Mon  Sun
Mi B 5 4 3 2 1 o
Bit Status 0 1 o 1 0 1 0

Setting Day of Week via Controller Keypad
# Place an Indirect Day of Week function in the Ladder.

. Clock ~ Store = Vechw ~ Call = DataTables = FB: -

Diect Clock Functions~ » |

Indirect Clock Funchions i e T T

EN ENO—
DAY OF WEEEK

[31] Day OF The Manth e

B Monith Day of Week

E Year

* Create HMI Displays that include keyboard-entry variables.
This type of variable accepts a humber entered via the controller
keyboard, and stores the number in a linked MI, SI, ML or SL.

EED THU FRI \
AI

a \I'anahle 'I'Irne Functions
T4 Test = {58 Image = [T Mumeic = {,% Clack =M Times -

5

Fomnat Font
[Dap of the weekiDw) 7] [M5 Sane Seiif (3) =l F U KeypadEniy

Diesciiphion : |'-.l'.',||::b|e- >
Link M Doy ot week ] ok | cancel | Hew |

To select the days using the controller's keyboard, the operator uses:

+ Up and Down scroll arrow keys to scroll through the days of the week,
¢ The <Enter>key to select the desired days of the week.
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Clock: Month-Direct/Indirect
The Month function block is used for monthly time functions.

Direct Month Function:
The Direct Month function block contains the twelve months of the year.

Place the function, then click on the desired
months to highlight them. Poweer weill flowsy

thirough the function during the selected
@ maonths. EI
@ —.E.N — E..N.O _ h& February March
MONTH Co
Jan Feh b ar - Agpril bd ay June
7 ..
Fa k4 J
Jul Aug Sep Co
@ Oct Moy Dec | O ctaber M ovember December
Cancel |

According to the above example, power will flow through the function during
the months of July and August.

Indirect Month Function
Indirect Clock functions are linked to registers. Values may be placed into the
linked register by your application, or may be entered via the controller
keypad.
The Indirect Day of Week function is linked to a 16-bit register that provides a
7-bit bitmap in the linked MI. The MI value shown below contains the decimal
value 42 (hexadecimal 2A). According to this value:

+ On Monday, Wednesday and Friday the function block will go to logic "1"

(ON).
¢ On Sunday, Tuesday, Thursday and Saturday the function block will go to
logic "0" (OFF).
Day Sat Fri ~ Thurz ‘Wed Tuss Mon  Sun
Mi B 5 4 3 2 1 o
Bit Status 0 1 o 1 0 1 0

Setting Month via Controller Keypad
# Place an Indirect Month function in the Ladder.
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Clock, » Store + Wector + Cal = DataTables = FB': -

Direct Clock Functions 3 |

Indirect Clock Functions

+ Create HMI Displays that include keyboard-entry variables.
This type of variable accepts a number entered via the controller
keyboard, and stores the number in a linked MI, SI, ML or SL.

EED THU FRI \
AI

3 variable: Time Functions |

T4 Test = {58 Image = [T Mumeic = {,% Clack =M Times -

5

Fomnat Font
[Dap of the weekiDw) 7] [M5 Sane Seiif (3) =l F U KeypadEniy

Diesciiphion : |'-.l'.',||::b|e- >
Link M Doy ot week ] ok | cancel | Hew |

¢ Up and Down scroll arrow keys for scrolling through the months
& + /- keys for selecting the desired months
* enter key for confirming selection

The Indirect Month function values are entered into a 12-bit bitmap in the
linked MI. The MI value shown below contains the decimal value 3591
(hexadecimal EQ7). According to these values:

¢ During the months of January, February, March, October, November, and
December the function block will go to logic "1" (ON).

#+ During the months of April, May, June, July, August, and September the
function block will go to logic "0" (OFF).

Month Dec Mov Oct Sep Aug [Jul Jun May Ap Mar Feb [Jan
Ml 11 10 9 g T 5] 5 4 3 2 1 ]
Bit Status 1 1 1 ] ] ] ] ] ] 1 1 1

Clock: Time, Direct/Indirect
The Time function block is used for 24 hour time functions.

202 VisiLogic: Ladder Programming



Utils Menu

Clock Functions

Direct Time Function:

The Direct Time function block has a 'from' (start) and a 'to' (end) time set by

the programmer.

® o

— EN ENG

- E

HOUE

7 FROM: 0000

N
From |04:00 —| CAMPM |

TO: 00:00

Cancel |

x|

@

According to the above example:

Power will flow through the function between 4 A.M. and 1 P.M. .
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Indirect Time Function
Indirect Clock functions are linked to registers. Values may be placed into the
linked register by your application, or may be entered via the controller
keypad.
The Indirect Time function is linked to two consecutive registers.
The values are read as hexadecimal (BCD). According to the figure shown
below:

¢ Between the hours of 7:30 and 11:59 P.M., the FB's output will be logic
"1" (ON).
+ At all other times, the FB's output will be logic "0" (OFF).
MI 5: Start Time Ml 6: End Time

H H bt b H H wl ¥
Hex 1 g 3 0 Hex 2 3 5 a

BCD ooo1 1001 0011 0000 PBCDOO10 00171 0121 1001

Setting Time (Hour) via Controller Keypad
# Place an Indirect Time clock function in the Ladder.

| Cock - Stwe = Vecor v Cal = DalaTables + FB' =

Diect Clock Functions » |

Indirect Clock, Functions ¥ J” m
: S o Dw@f The Week HOUR,

Month M5

' E] SE Erter Hour: Start
- - B Month

AL MI 6

Erter Hour End

*+ Create HMI Displays that include keyboard-entry variables.
This type of variable accepts a humber entered via the controller
keyboard, and stores the number in a linked register.

Slail-Up Dizplay

Start Time:  hh:mm

End Time:

2 Yariable: Tinee Funchions |

i Tewt - 2% bmage ~ [0 Humesc -1 Clock = &1 Timer -
&
Fommal Fant:
[HouwlCT) =] 145 Sans Sest [B] | W T Keypad Erey

Description : [V aviable 2
Link, ; M1 G : Enles Hour; End _I DK | Cancal | Help I

To select the days using the controller's keyboard, the operator uses:

¢ The number keys.
¢+ The <Enter> key to confirm the entry.
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Clock: Year, Direct/Indirect
The Year function block is used for yearly time functions.

Direct Year Function:
The Direct Year function block has a 'from' (start) and a 'to' (end) year set by
the programmer.

If the RTC is within this range, power will flow through the function block.

& - TFN ENO— B x|
- TEAF -

7+ | FROM 200 | . From (2002 =
I T To m =
| TO 2000 ] =

@ F : I ak. I Cancel |

According to the above example:
* Between the years 2002 - 2005, power will flow through the function.
Indirect Year Function:

The Indirect Year function block is linked to two consecutive integers. These
integer values are entered by the user via the controller keypad.

If the RTC is within these two times: power will flow through the function.
If the RTC is not currently within these two times: power will not flow through
the function.

You must create a Time Function Variable in Year (CY) format for the user
to enter the start and end years.

To select the year using the controller's keyboard, the operator uses:

* Up and Down scroll arrow keys to scroll through the years
* Enter key to select the desired year

—EMN EMO— -
YEAER :

M0
Enter the vear

Ml

Immediate Elements
Immediate elements are located on the Utils> Immediate menu. They are
supported by Snap-in I/O modules.
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Generally, I/Os values are read and written to according to the PLC program
scan.

Immediate elements immediately update the current value of I/Os--without
regard to the program scan. This enables you:

* Write values to inputs, and use the new input value to execute the rest of
the PLC program.
¢ Turn outputs ON, as for example in an emergency routine.
If your program requires you to immediately update an I/O value, use
Immediate elements in conjunction with Interrupt routines.
Immediate: Read Physical Input

Read Physical Input is located on the More> Immediate menu. Use this
element to immediately read the current status of a physical, hardwired input
and use the new input status to execute the PLC program.

Ordinarily, a PLC program scan runs like this:

Program Scan

¥

Reads inputs,
werites to PLC
MEmar y

Uzesz input data
to execlbe
program

1

Updates outputs,
werites toP LS
MEmary

I |
When the program encounters Read Physical Input, the program immediately

reads the physical PLC input, updates the PLC memory, and executes the rest
of the program using the new input data.

Reads inputs,
wiitez ta PLC
MEmary

-

Executes program

Fead Inpul

| ¥

Fizad Input:

To use Read Physical Input, place it in a net after an activating condition and
select the desired input.

Note o | Within a net, Read Physical Input should stand alone except for its
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| activating condition.

Immediate: Write to Physical Analog Output

Write to Physical Analog Output is located on the More> Immediate menu. This
element can be used to immediately write a value into a physical, hardwired
output--without regard to the program scan.

This function is generally included in an Interrupt routine, for example to turn
an output ON in case of an alarm or emergency.

b |
in PLC Memoaory

Physical device

When Immediate Wite iz called, the
value in the linked Ml is immediately
weritten to the physical analog out put

| 2 vt |,

Digital Oulputs | (7% Analoglnputs l;;_{, Analog Oulputs

Note o | Within a net, Write to Physical Analog Output should stand alone .

————FW  ENO——EN _ENO
- Eﬁ, . . A>=B . [ siomE :
= | Mair Module
. . MI10[0] DHO M1 10[0]
'EI!HH‘IHDUI’H |rm“;¢cw_'ﬁ' . -4 E_|ﬂwm
_Intesnupt 2.5 m5 — P . o ‘ ]

DH 0750 Jdg

peefiite A0 1o Analog Output.
...... Wriles &, O B

ADD "*ﬂ.é
1]

Immediate: Write to Output

Write to Output is located on the More> Immediate menu. This element can be
used to immediately update the status of a physical, hardwired output.
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Ordinarily, a PLC program scan runs like this:

Program Scan

¥

Reads inputs,
writes o PLC
Memory

Uzez input data
to execuse
pIFogE S m

Updates outputs,
wiites tePLC
Memory

|

When the program encounters Write to Output, the program immediately
writes the physical PLC output, then executes the rest of the program.

-

Reads inputs,
werites to PLC

_—— m m memory
r

ZE%an
ey

Executes program

ME1 - Elt

- ke Dutput:

:. . R "“'v.:LteEIum-

' WrtEEIUL.tM I 'ﬁ'
To use Write to Output, place it in a net after an activating condition and select
the desired output.

Note o This function is not supported for outputs located on I/O Expansion
modules.

* Within a net, Write to Output should stand alone except for its
activating condition.

i If, after Write to Output has been executed, the same output is
updated as the rest of the program runs, the last update is the one
written to the PLC memory at the end of the program scan.

Immediate: Update High-speed Input

Update High-Speed Input is located on the More> Immediate menu. Use this
element to immediately update the current value of a physical, hardwired high-
speed input--without regard to the program scan--and use the new input value
to execute the PLC program.
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Encoder

¥

HSiC--
Hatdware Counter

in PLC Memary inPLC Mematy

When the program encounters Update High-Speed Input, the program
immediately compares the actual, current input value against the value in the
MI linked to the input.

Thizizthe | | V1 20-22—Uﬁu2 N =

current f
L sk Dmm‘ 20, Hioh Spccd Inputs | S High Speed npuss (Relos) \m High Saeey

counter !
value . | E}\ ﬂl
|_ Addees: | Type Op |Add g- | Description

High Speed Counter Ml 0 0 Counter Valus
M1 1000  Counter Target Value
101 ME O 0 Reload Event
MEB 1 1 Enable Reload

Nore

If the values are not equal, the MI is updated with the current input value; the
rest of the program executes according to the new input data.

To use Update High-Speed Input, place it in a net after an activating condition
and select the desired input.

Fiead Phyzsical High-speed [nput - Linked To kI 0
@ ME O

IJpdate

High-zpeed .
1| BN  ENO—
<o - - - - Update HS -
101 mﬂy”m

o 1 Utz
Mo kI 0 containzs the most updated walue of the High S peed Counter

Note o Within a net,Update High-Speed Input should stand alone except for
its activating condition.

rite Phwzical High-zpeed Input - Linked To k41 0

& ME 0
|Ipdate
High-speed e
3 | EN __ENO N ENCH-
: : s
| D#H-0000 8000, gl MID _ 10,1 1 ”“]:,.Jd”“m

Mow High Speed [nput containg the value S000H
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Immediate: HSC Freq. Measurement Utilities

HSC Frequency Measurement Utilities are three functions located on the More>
Immediate menu. Together, you can use them to monitor a high-speed
counter as a frequency value, and reset it if the changing frequency deviates
from a set value.

The frequency can be measured from 0.25 Hz up to the maximum frequency
that the PLC can read.

Note o These utilities are compatible:
¢ with Enhanced Vision controllers only.
+ with High-Speed Inputs (Reload)

V200-18-E3/4XB =

M pigh Speedinputs 2% Hioh Speedinguts Reload) | M High Speed Outputs (PwM) | IO .

H#\ Speed Couriles En-unta Walue
Courbes Iargd ke

0 _Iﬂ-

Enable Reload
Mone
High Speed Courites Ml 4 Counter Vale
Ml 5 Counter Target Walue
123 MB 2 Reload Event
i MB 3 Enable Reload
Mone

FF
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Frequency Measurement based on HSC

This element registers the frequency of the high-speed counter at each scan,
and checks it against the frequency of the previous scan. If the change (delta)
is greater than desired, the function sets an MB.

To use this function, place it in a net after an activating condition and select
the desired high-speed counter. Once the function is activated, it continues to
run until it is stopped by the application.

M‘:i;,e punsHo | f, gL MBE
Frequency HSCO HSCFreq [Params [ Type [Add] &> [ o7 [Fomat [Desciphon &
— JUnSE 0 DEC HSCO
ME 5 g L Ml 7 MB 5 Typs.d.[)widil?n !D- Percent, 1 -Va
Type of HSC Freg Ml 10 DEC  Pesmissible Deviation from previous v.
"""" : Mi [ DEC  Reserved, hiture use H5C Freqg Mea
M1 10 oW MB B HSC Freq. Measurement: within permi
Peimizsible | c G- HSC Freq. Mi 7 DEC  HSC Freq Measurement: Status Mes:
L ouT ) DEC  HSC Freq Measurement: Resud, in 0.
ME 0w w1 DEC HSC Freq Measurement: acihual HSC
- | Reserved, futwe 12 B HSC Freq M 8 DEC  HSC Freq Measurement: function's F 4
| ] Ok | Cancel
HSC Freq.
....... J | MI 3 . . . . . . . . . . . .
------- Reserved, fubure| - - - - - -
Input |Type |Description Comments
A Constant |High-speed counter This is the actual counter the function
monitors
B MB, XB, |Type of Deviation (0 = Percent, 1 = # |You can use either a percentage, or in
SB of pulses) .01Hz resolution by the 'C' input).
Percentage: the range is 1 to 1000,
where 1000 is 10 times the previous
measured value
# of Pulses: in 0.01Hz. ( 100 is equal
to 1Hz)
C MI, XI Permissible Deviation from previous This is the legal 'Delta’; the difference
value (default 20) between the current value and the
previous value that was read.
D MI, XI Reserved, future use HSC Freq.
Measurement
Output |Type Description Comments
E MB, XB |HSC Freq. Measurement: within Turns OFF when the between the
permissible deviation current value and the previous value
exceeds the permissible deviation.
F MI, Xi HSC Freq. Measurement: Status e 0 - Valid data
Messages ¢ 1 - No signal for time at least twice
the permissible deviation (value in
operand C).
e 2 - Signal came after more than 2
sec (Less than 0.5Hz)
¢ 4 - Higher frequency measured
than the PLC can run
¢ 8 - The change in frequency is
bigger than the value in operand C
e 10 - Reserve for system error
G DW, HSC Freq. Measurement: Result, in 0.01 |The frequency value
XDW Hz

VisiLogic: Ladder Programming

211



Utils Menu On-Line Test Mode (Debug) functions

DW, HSC Freq. Measurement: actual HSC This is the number of pulses from the
XDW value counter
MI, XI HSC Freq. Measurement: function’s This is the actual high-speed
Reload Value counter's Reload value
MI, XI Reserved, future use HSC Freq.
Measurement

Stop Frequency Measurement

Use this function to stop the Frequency Measurement based on HSC
function.

& Stop Freq. Measurrement

-------- .- JUn5E 0 DEC  HSCO

........ - —

| Pacams [ Type JAdd | d_ | .| Fomat [Descrglion
JUnst 0 DEC_ HSCO

| 0k I Cancel

On-Line Test Mode (Debug) functions

You can use the On-line Point and Interval utilities on the Utils> Debug menus
to test your project. For more information, refer to the manual VisiLogic -
Utilities.

To test a project, first establish PC-PLC communications by connecting the
controller to the PC with the MJ10-22-CS25 programming (communication)
cable. Note that the V1040 supports download via a USB (Type A to mini-B)
cable. COM port 1 function is suspended when the USB port is physically
connected to a PC.

Note o You can also use Remote Access to establish a communication line
via modem or network.

Once you have established communications, 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.
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Wechor = OSwings ~| Uik - DsaTables - 50 - Com -~ FB: -

’ 1@ ca | =
SEns | - @ e '
Messages |- . . . 0 L | RF Mams r
—(5 —=ENENGE | ax :
- - |OnCrePomtf | | I}
B E|@ e |
§ 1de |@ Interval r[T Start
| ¥ Bachup Securky ‘W e

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, units of 10 micro-seconds,
is stored in the DW linked to the End Interval element. Note that Interval
elements should not be placed in Interrupt routines.

o N EH’O— ............
Stﬂll'l‘tﬂl‘f’ﬂl ..... Ce e e e e e e e e e
SB 33 N _EN MB 28 | FReadDTto -
Erverclisplay | - - - - - - STORE | - - - - - - Readyloread - execule
o1 .
DeO Ml 2
i1 14 BF  oiep {8} &
The elaps!ad ME 28 N ENC ME 23 . Program end -
program time || Ready to read T A=B Ready to read
iz stored in DT oW 20 DT
the End i1 Steptime -Ex 1 {R) &
Irterval Dy
punsuo g
ME 28 ME 28 ' Step data
Feadeboread | - . . . - AxB Fleady to read procesd
DT W3 DT
. .".I_ | Steplime - Ex 1 o .{E} ..... ‘--f -
...... DURSHO ds
H EN}b— 5 0000000520000 00¢
EndIntepeal | - - - - - = = & & & & ¥ & a4 4 a a & a 3 =
| Dw7 o

¢ Open Remote Access to debug remote controllers via network or modem
connections.

Remote

In Online Test mode, you can view the power flow, and view and force operand
values and element status. You can also select a controller that is directly
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Idle

connected to the PC, or a PLC's network ID # if the PC is linked to a CANbus or

RS485 network.

Click to
enter Test
Mode

Select directly
connected ar

| networked PLC

Click to edit
an element's
value or

St

Wy Poviver fiowy Current Help
| s shownin i values are ﬂ M\‘E

status

red displayed
\\ D=1 (CANbus)
= ME 1005 [R] ENW__ENGH ME 1605 R
Laxdder * up/down P ] updown
= B 1 Main Module simulatos 3218 Are it
. : [ M 1000 Mit000 |, g
ﬂ !F”a" Routine 4 ' Mum ToASCIE A Mum To ASCI: A
lash
- B Hi, Driire Test — !
. o i
= B StanUpModule. g e w BB MB 1005 [F]-
|€ * = upidown !
] , R | 2ET |
E Laddar “E Hil 120 Single Cycle { | !
' el aas o] I . 1= | |
®
Dutputz
Quanttes 7

Yiew realtime
operand
values

MB 51 - 00«
Senp

I — Y —

| Quanlity

-3218 | Muam To ASCIL A [Vahee to comvert]

Note o The controller can send and receive SMS messages when the

controller is in Test mode.

Idle

Place Idle anywhere in a Ladder program to completely stop the program scan

for a specific number of micro-seconds.

All action is suspended, including I/O updates. Idle is located on the More

menu,.

gc = Cheh = Sawe v Ve v Saege FBy ¢ Moe. -
18 Immedizte  »

1]

i MBS ——
Idie - ol pebug )
Ml 2 MicroSec) | - - - e
IN =" 1die [10 Micro 1 hi 3 Ide

BackUp Security (Enhanced Vision only)

This Ladder function is located on the Utils menu. Use it to store the following

values in the controller's memory:

¢ SB314 "Pcom block" operand
# SI 253 Info Password value

214

VisilLogic: Ladder Programming



UniVision Licensing Utils Menu

¢ SI 50 Info press time

Note that if such a backup exists, SB 303 will be ON.

'I.I!i-'aflilatahbln' SO - Com - F
P ——

@ o

£ PTO Utiities
G Alerrns
& Clock

F  Imenediste
d4" Debuy

G 1de EN__ENG

Backup
ﬁ Lini¥isaon Licsnsing

UniVision Licensing

You can create a PLC license number and burn it into a secured, hidden sector
in the PLC.

You can then use this license in your Ladder to control how your program
functions.

- v w w w w w

To license the PLC, use the UniVision Licensing function on the Utils menu may
be used in conjunction with the UniVision Licensing stand-alone utility, which
may be freely downloaded from
http://unitronics.com/Content.aspx?page=Downloads

Use the UniLicense PC utility to In the PLC Ladder,
generate a 2-par PLC license (key + ¢ include UniVision Here. the DW
Daiﬁ vEIluE]- . Liﬁenslng in a will contain the
Next, burn the license to the PLC protected sub. velue Burced
- Urdvasen as Data2
R e
Data1,2o0r3 Data 2

The result of the License operation can then be used to activate or deactivate
different sections of your application.

The UniVision Licensing utility enables you to create two kinds of licenses:

+ One that licenses the program, but that is not bound to a particular PLC

« One that licenses the program, and incorporates a specific PLC ID
number. This type will only license the specific PLC it is generated for.
Note that you can use this type to license a remote end user's PLC.

Generate and burn a license, without PLC ID number

1. In the UniVision Licensing utility, click on the first tab, Programmer:
Create & Burn License.
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2. Enter the key number.
This is the first part of the license (input A).

3. Enter the values for Datal, Data2, and Data3.
This is the second part of the license (input B).

4. You can use the Generate buttons to create these values.
The fact that there are 3 values enables you to create levels of access.

5. Establish a communication connection to the PLC, and press Burn License

to PLC.
J, i UniVision Licensing
4 Home
- Help About | Exit
Misc || Exit

Programmer: Create & Burn License | Programmer: Generate for Customer I Customer: Get License _

- Create and bumn a PLC license into a secure, hidden sector in the PLC.
q Use thess values in your Ladder to activatefdeactivate different sections of your application.

EHMummmm,thmhm -
When you are done, establish communications and dick Bum to PLC.

-

|

Key: 122345678 o | - Genarate Key |
i g 34538791 + [ ° Generate Datai
Eitack: 19783456 # [/ Generate Data2|
v 56234589 o |- Generate Data3)

8 BumLil:ensaetoPtc‘

Communication
|serial - Select Communication Parameters
Ethamat (Call) ! PC Part Baud Rate Ratries Timaout Unit ID Dat

COM1 | 57500 E v |3 sec v o (Direct) W&

Generate and burn a license comprising a PLC Unique ID number

In this case, you must establish a communication link with the specific PLC
which is to be licensed, and generate a KeyGen number. The KeyGen number
encrypts the PLC's Unique ID Number. You use this number to generate the
license, which is specific to that PLC. This license number will not work in
any other PLC.

Providing a license to a remote customer

Note that you can send the UniVision Licensing utility to a customer.
@ The customer can email you the KeyGen number; you use this to

generate the license number and send it back to the customer,

who can then license the PLC.

First, get the KeyGen number:
1. In the UniVision Licensing utility, click the Customer:Get License tab.
2. Establish a communication connection to the PLC.

UniVision Licensing
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3. Click Generate, and then the Copy button.

] Customer: Get License [

Communications with the PLC, and dick Generate Key.

yGen number to your Integrator

KeyGen: LBWmikKIaWY 1QEWRHaaruM3GIKUIGUXNFL1nPoH4ECR/ +fAouSAnrEL o+ [ 17 Generate] [ [

zemmcmmmwuum
and paste the License nuimber the Integrator sent into the field below.

| P— ==

3 Click Send to PLC to license the PLC.

Communication

Sarial Sadact Communication Parameters

o Fe | o R b SR o TR et RSN b MRS e MR i
HCOME W 57500 W3 b dER - W10 (Direct) SEilS W Norne

Next, generate the license:
4. Paste the value into the KeyGen field, and fill in the Key and Data values
5. Click Generate License, and then the Copy button..

[[Programmer: Create & Bum License | Programmer: Generate for Customer | Customer: Get icense [RERNER.

= You may wank a license for a emote, customer's PLE, or license that is based on the PLC's Unique ID number,
\ To do this, use the Customer: Get License tzb to generate an encrypled KeyGen number that is based on the

R' PLC's Unigue [0

Paste the KeyGen number into the first field below, enter or generate the Key and Datat, 2, and 3 values, and then

KeyGen: LewmikdaWy1QEWRHaarumaGlkuteL +# (I |

2 Enter valid key/data in dacimal 1

Key: 3394748015 L
Data1- 34538791 o [ Gensrate Datal
D2 19783456 o [ Generate Dataz]|
56234589 « [ 1 Generate Data3|

3 .
11

Customer kense: Caoo+AEGEHINCIES (5 Ganeats Limas) (1) ———————

Now, license the PLC:
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6. Paste the number into the Customer License field, and press Send License to

PLC to burn it to the PLC.

: B bbb it

aq ner: Create & B :
N N e

R If your Integrator has sent you this utility in order to license a PLC, follow the instructions below.

Establish Communications with the PLC, and dick Generate Key.
Send the KeyGen number to your Integrator.

= UCGsEenShB 7FbCIF2/ AucUaxnl +

Customer License: SdvEvuFa70z/zCooa6+pacacHi | [

|, send icense to PLc|

Data Table Functions
For information regarding Data Tables, refer to the manual VisiLogic - Utilities.

Data Tables, Read/Write
Read enables you to copy values from a Data Table to PLC operands.

Write functions enables you to copy operand values from a PLC to Data Tables.

Read/Write functions are located on the Data Tables menu.

Note o The maximum number of operands of any type for a Read/Write
operation is 128.

Rows

Read Row

Use the Read function to select Data Table rows and read their data into PLC
memory operands. Values are read from the Data Table into the operands that
are linked to it in the Read function. Note that the number of rows read cannot
exceed the number of rows that are in the Data Table.
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i Data Tables - Read Row from Daka Tables ﬂ

Table : Flow numbesr :
Laundry: Pragram 1 x| M7 - Task number

| |Sowce (Calll | Columi Properties | Destination [Operard)

| 'wates Type Iriteger bl 3 - aber type - List
- - 'Wates hill Boolean ME 1 - Water fill D=ordi
| 'wWaltes lewel Irteger Ml 4 -/ aber Lewel
| Temp. Integer MI 5 - Temperature
"|Haat Bochean ME 2 - Heat- D=no; 1=
: Step time Diw/ D 0 = Step time - friom Bmar
Soap type Integer, 4 Elerments R
.| Soap fil way Boolean, 4 Elements
- | Soap fill tirne -ﬂn Select Operand And Address
- | Empting .
| Middle spin time ™ Direct |

~ | Final Spin lire

— ok |~
: o Clesr Llr-kl IMI JI | J Cancel |
i | [= | joec = ) Help | B

ﬂsnap-t

Write Row

Use the Write function to select PLC memory operands and read their data into
Data Table rows.

Values are read from the PLC into the Data Table cells that are linked to it in
the Write function.

Note that you provide a Start Address for the PLC memory operands; the Write
function will take a vector of operands that will fit the number of rows in the
Data Table.
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Fiowe rumber :
aurdry: Program 1 EI IHI 1 - Task number

Source [Operand) | Destination [Cel] | Colurmn Froperhes
bl 2 - Task name - List Task Mam= Integer
MI 3 - 'waber fype - List "w'ater Type Integer
MEB 1 - W ater All D=ordinary;1=from b... W ater bl Boolsan
Ml 4 -\ ater Lavel W ater level Integer
bl 5 - Temperature Temp. Integer
Heat Boolean

Steptime D

Soap lype Integed, 4 Elerments
Soap fll veay Boodean, 4 Elements
Soap fil time [oaf, 4 Elements
Empitig Integer

Middle zpin time D

Final Spira tirme D

o LClear Lir | 0K Cancsl

Writing to flash via ladder

Columns
Note o 'Part of Project' Data cannot be included in Write Column functions.
. Not all Data Types are supported:

* Unsupported types: Boolean, Byte, String, all 'Address of’
types.

* Supported Data Types: Integer (16-bit), Long, Float, Timer (32
bit)

i When longer data types are copied to shorter data types, the longer

values are truncated.

High bytes
dizcarded

Long |byte | byte |byte |byte |

w AT

i When shorter data types are copied to longer types, each source
value is copied to the lower bytes of the destination.

M Ih}ﬁﬂ|hlltﬂ|h]ltﬂ|h]ltﬂl
—

Long [bye | byte [byte | byte |hyte [byte [byte | byte |

Mo value Mo value
copied to copied ta
high bytes high bytes

Supported Read Write

Data PLC Read Write Result
Table Operand
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Data Table Functions

Byte Integer 1 Byte is read into the The first 8 bits of the Integer are
Byte Long first 8 bits of Integer written into a Byte. The last 8 bits
Integer (LSB). of the Integer (MSB) are
discarded.
Integer Integer
Integer Long 1 Integer is read into The first 16 bits of the Long are
Integer the first 16 bits of a written into an Integer. The last
Long. 16 bits of the Long are discarded.
Long Integer First 16 bits of Long are An Integer is written into the first
Integer read into an integer. 16 bits of a Long.
The last 16 bits of the
Long are discarded.
Long Long
Integer Integer
Timer Timer
Float Float

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
to FIFO.

function, according

i Data Tables - Read Column from Data Tables
Zelect the desired T
takle
\1Fmgram 2 ;II
| T N —
;';QSTI{IS;“ CTJTL? mn il Lol L LR
Water Rl Boolean
w ater level Integer
T ednp. Irteget
Heat Boolean
Uze these options Step time O
to =et the number of Soan b Integer 4
ronws to be resd A Ganm T;lfp:... n.—.ﬂt.gfn a M
Fow Mumber: D4 -l
Select the start of Number of Rows= __|D# 10 -l
the destination Decirat The length of the vector is determined by
vector that will hold Sinaton the number of rovw s
the values that are Wector Start Addeess: ML 20 -Vector Starl
read by the
function . Vector Stat Offset: M1 200 - Offset
1] 4 Cancel Help

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. Values are read from
the operands into the Data Table according to FIFO.
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Data Tables
writes Colurnn

Progeam 2

i Data Tables - Write Column to Data Tables

et the start of the
vector of valuesto be
copied .

“ou can alzo 2ot an
offzet from the start
of the wvector

/

Highlight the dezired
column

Uze theze options to
zet the number of
rowes required to hold
the value s

Read/Write Direct

Source
Vector Start Address: ML 10
Wector Stat Ofizet:_ [M1 100
Destinaban
The length of the vectar is determined by
Progeaen 2 the number of rovws d
ield Name Field Properies ~
Watei Tipe Ireget
W ater Fill Boolean
W ater level Integer
Heat Boolean
Shep time Diwf
Soap type Integer, 4
Soap fill w Boolean, 4
Fowe Murmiber: ﬁi
Mumber of Rows:  [D# 10
1] 4 Canwcel |

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.
L)

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.

222
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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.

Operand A& iz the start register
of the target vector .

The data is written from the
databaze into the target vector.

EN  ENO—
DB READ :

ER
DEREAD: & | }

Operand B determines the

|

oftset, in registers, from the [T
start redister . S _]‘
D#10 g
Operand C contains the value DB READ: B
of the start byte of the source o
[ | wector within the database. O 20 5
Operand D contains the of fset DB READ: C
Mll 2 I 3 | 4 | 5 |---|14 |15 |1‘3 |1?|18| = value, in bytes, fromthe start B,
byte. D#s Ly
Operand E determines the .DE FFE"ET'D:.D -
length of the source wectar.
. This value is the number of w20 a
| bytes relative to the register DB READ: E
type linked to Operand &

Il 20 contains 3.
Since the target vector iz Mls, and
; the source wectar length iz 3, the
~~~~~~ B function copies & database bytes
G databaze bytes are read - 0
LT TE R to the Ml target vectar, 2 2 bytes o each register.

bytes into each M.

Database: Write Direct
The Write operation copies data a vector of registers into the database.

1. Select Data Block 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 source --from which registers the

data will be copied.
Operand A: sets the register type for the target vector and the start

register.
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Operand B: determines the offset, in registers, from the start register.

¢ 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 MI.

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.

Operand A is the start
regizter of the source vectar .
The data is written from the
source vectar into the )
detabase. Ml B

N R EHEENREEEEE

4 Mis are read from
the source vectar .
The data is written
inta & databaze
bytes, 2 bytes per
register.

BYTES[7[18]rs [ [ Jzr [z8]ze [0 [ [z [ 32 [ 33

DB WRITE: &
Operand B determines the .
oftzet, in registers, from the - - - - - - =
start register . D#10
- DBWRITE: B
Operand C contains the walue (- - - - - - -
of the start byte of the target DH12
vectar within the database. - DB WRITE: C
Operand O contsins the offzet |
;?.'::L;EI in bytes, fromthe start D# 20
- DE WRITE: D

Operand E determines the
length of the source vectar .
This value is the number of
bytes relative tothe register
type linked to Operand & .

and the source vector length iz 4,
]\ the function copies 4 Mis into 5

Operand E contains 4.
Since the source vector iz Mls,

database bytes, 2 bytes per
register.

EN _ ENG
DB WRITE
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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.

/¢ Data Tables - Find Row X

Table :
| Table 11 | ¥ Limit Rows

’: Fiicl Name: | Field Properties First Rowr
1 B
I._

Colurmin 0 |HI 3

8 - 4

Last Fow:

.
Wi 4 ]
Ll
.|

Dperand
Ml 32 |5] - Step name
‘Water Type Irteger M1 3310] - Woaber Type
g abeer fill Boolearn
Water leval Irteges
Temp. Integer
Heat Boolean
Step time D
Soap type Integer, 4 M
Soap il way Boolean, 4
Soap fill tirne D, 4 w
~[¥ Limit Rows ] ¢ Clear Link
First Fow:
Fourd Rowe
pr =l | -
Lazt Row:
[p#-10 = : Cancel | Heb |
Parameter Purpose
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Name

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.

Note that:

- if the value is not found, -1 will be the value returned by the function.

- if the row is not found, if, for example, the number given for the first row is
higher than the number given for the last row, the value will be -2.

Data Tables: Clear, Row, Column, Table

These functions are located in the Data Tables menu. Clear enables you to use
a Ladder condition to delete values in a particular table.

Clear Row

Select the desired Data Table. You can determine which row will be cleared
either by entering the row number, or linking to an MI address containing the
row number.

i Data Tables - Clear Row
Drata T ables
Clear Row .
Table 1 |Ta|:ile1 j
Fowve Mumber:
-2 =
0K | Cancel | Hep |

Clear Column

Select the desired Data Table to display its columns. You determine which
column will be cleared by clicking it.
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i Data Tables - Clear Column [E|

Table :

[F"mgram 2 3

| | FieldName | Field Propertes B3

Step name Integer

2 | W ater Type Integer

3 | Water fl Bookean

EN ‘whater level Integer

| 5 | Temp. Integer

| E | Heat Bockean

G5 Siepiwe | W]

| 8 | Soap lupe Integer, 4

ER Soap fil way Boolean, 4

| 10 | Soap fil time D/, 4

| 11 | F rranitirn I nkrner o
1] 4 I Cancel I Hedp

Clear Table
Select the desired Data Table. When the function is activated, all of the tables
values will be cleared.

i Data Tahles - Clear Tahle

DT CLEAR
F ol messa..

Data Table to Data Table: Copy

These functions enable you to transfer values within the same or between
different Data Tables. They are located on the Data Tables menu.

Copy Rows
Select the source table and target table, and make the appropriate selections.

i Data Tables - Copy Rows

Fiows Number:

pH-32 _J

Musnbeet of rowes: |Dlt-1[|

Copy Column
Note that the columns you select must have the same structure.
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Data Table to Data Table: Copy

& Data Tables - Copy Column

ER b il Bockaan EX wiater fil Boolean

4 W ates leved Inbeger | 4 st bawel Irdesges

ER T g Inbegar | & | Tamp Irdiesged

| & | Heat Bocksan | & | Hest Boolean

7] Step time Dw 7 Shep bime Diwf

ER Soap ype Irteges, 4 | & | Soap ype Integer, 4

| Cutens 1 suscren Rewvilasen 4 e g G 7l min Rrwdanr 4 .
Flowe Mumber: Feow Number
D40 .| pre |- |

L Humbes of sows: I|;||:I-1|,‘| J

SD Ladder Functions

Use the SD ladder functions to read and write data to and from an SD card.

The functions are located on the SD menu on the Ladder toolbar.

)1 SD 1 Com =~ FB% ~ Mme. -~

-

& Set SO Password

| B Folder Report — Number of files

‘"B S0 Data Table Utiities
Ao =D Trend Liilities

BB S0 Excel Utilties
| M 5D Block Utilties
B SO File Utiities

ﬁ S0 Safely Remove

| By Clone

&

If you include SD functions in your
application, build a net that uses

-

| @ cxmmamnmdl.ﬁ.
B write Delimited Lina

-

SB 217 to check that the SD card 56217 sp218 . MBO
is in the PLC and correctly Fresnn || Eneoiad || ey
formatted, and SB 218 to check i i { }
that the card is write-enabled, if it
contains a write-protection tab
SD card Functions
Category Purpose Functions
SD Use this to guard SD data. Set SD Card Password
Password
Folder Reports the number of files Folder Report Function
Report currently in an SD folder, and

228

VisiLogic: Ladder Programming



Data Table to Data Table: Copy

SD Ladder Functions

the number of files can still
be created in that folder.

SD Data Use these to read and write Log Data Table Row to SD
Table data between Data Tables Card
and SD card. Copy PLC Data Table to
SD
Copy SD to PLC Data
Table
Find Index or Tag in .udt
SD Trend Record an entire or partial Save Trend to SD Card
trend to a .utr file in the SD Stop Saving Trend to SD
card Trends folder
SD Excel Use Create Excel Line to pull Create Excel Delimited
numeric data or text strings Line
from the PLC and use Write Excel Delimited Line
delimiters to structure a line; to SD
then use the function Write
Delimited Line to create an
Excel file on an SD Card.
The functions can create .csv
and .txt lines
Data Use these to create data Create SD Block
Blocks storage areas in the Read from SD Block to
SdBLocks folder on a SD Vector
card. Write from Vector to SD
SD Data Blocks may reach a Block
total of 4G, or a single Block
may be up to 4G. A Data
Block comprises Sub-Blocks
of 512 Bytes
Data Files Use Windows Explorer to SD File: Open
store any type of file onto an Read/Write next Chunk
SD card, such as .html or SD File: Close
.jpg. The SD File Functions Delete SD File
enable your Ladder SD File Info
application to read and write Rename SD File
these files in 'chunks' of 512
bytes.
You can also use these
functions to pull data from
the PLC and create files on
the SD card.
Safely Use this to ascertain when an Remove SD
Remove SD card may be safely
SD removed from the PLC
Clone Use this to clone a complete Clone to/from SD
to/from PLC and application, Data
SD Tables, or operand values

from a PLC or install such
clone files to a PLC of the
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SD System Operands

I same model

SD System Operands

# Description Turns ON when: Turns OFF when: Reset by:
SB 217 |SD Card Present An SD Card is in the slot, |SD Card is not found, oris |OS
and is formatted to incorrectly formatted
FAT32
SB 218 |SD Card Write Write is enabled: the Write is disabled: the card's |OS
Enabled card's write-protect lock |write-protect lock is on
is off
SB 219 |SD FIFO Empty (SD Power-up There are no SD requests 0s
Card may be No SD Card is in Slot |pending, such as Data Table
Ejected) No SD requests exist |Copy/Log, Alarms, or from
Info Mode
SBs 324-29 are linked to the SD File utilities.
SB 324 |SD: Open File (Read |When Ladder function SD (When Ladder function SD 0S. At
to SD) File: Open successfully File: Close finishes closing |Power-up
(Status messages in |activates a file for Read |an open file and SB 327 and at SD
SI167) (EOF) turns ON File: Close
SB 325 |SD File: Read Chunk |When the Ladder function|{When the Ladder function 0S. At
in Progress (a Chunk |SD: Get Next File Chunk |SD: Get Next File Chunk has|Power-up
is 512 bytes long) is reading a chunk into a |finished reading the chunk
vector
SB 326 |SD Read File: End Of |When the When the When the last chunk has 0S. At
File (EOF, entire file |Ladder function SD: Get |been read, and when Ladder |Power-up
has been read) Next File Chunk reads the|function SD File: Close start |and at SD
final Chunk File: Close
SB 327 |SD: Open File (Write |When Ladder function SD
to SD) File: Open successfully
(Status messages in |activates a file for Write
SI167) on a SD card
SB 328 |SD File: Write Chunk |When the Ladder function
in Progress (a Chunk |SD: Get Next File Chunk
is 512 bytes long) is writing a chunk into a
vector
SB329 |SD Write File: End Of |When the When the
File (EOF, entire file |Ladder function SD: Get
has been read) Next File Chunk writes
the final Chunk
SB 340 |Log to SD in Progress|Row is being copied from |When copy is complete 0s
DT to SD Card
SB 341 |Write Data Table Entire Data Table is being|When the Write process is |0S
from PLC to SD in  |copied from DT to SD complete
Progress Card
SB 342 |Read Data Table Entire Data Table is being|When the Write process is |0OS
from SD to PLC in |copied from SD Card to |complete
Progress DT
SB 343 |File Report in While Report process is in|When the Report is 0s
Progress progress complete
SB 345 |Email Send in ON when function is busy
Progress
SB 344 |Write delimited line |While line is being written{When the Write process is |0S
to SD in Progress complete
SB 346 |SD Data Block 0 When a Write or Read When no utility is running 0s
Busy utility is being run on a
SB 347 |SD Data Block 1 Data Block
Busy
SB 348 |SD Data Block 2
Busy
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SB 349 |SD Data Block 3
Busy
SB 352 |SD: Enable writing  |Turned ON by user to Off by default. At Power-
Alarm History to SD |write Alarm History to SD |Causes the PLC to write up, or by
Card Alarm History to the PLC user
SB 358 |SD: Delete File in ON when function is busy |OFF when function is not 0s
Progress busy
SB 359 |Folder Report ON when function is busy |OFF when function is not 0s
Function in Progress busy
SB 366 |Clone in Progress ON when function is busy |OFF when function is not 0s
(Process can take busy
from several seconds
to several minutes)
# Description Value Comments
SI 63 |Maximum number of 0-64 Initialized at Power-up
Trend files that can be  |The maximum amount of Trend Updated when:SB 217 is ON
saved (read-only) files (*.utt files) in a single folder| and SB 341 turns ON
is 64. The value in SI 634shows
the number of remaining *.utr
files; if 5 *.utr files exist, SI 64
=59
SI 64 |Maximum number of DT |0-64 Initialized at Power-up
files that can be saved |The maximum amount of Data Updated when:SB 217 is ON
(read-only) Table files (*.udt files) in a single| and SB 341 turns ON
folder is 64. The value in SI
634shows the number of
remaining *.udt files; if 5 *udt
files exist, SI 64 = 59
SI 66 |SD Card Status This SI is a bitmap; a bit turns Initialized at Power-up.
Messages ON to indicate status. While the application is
All bits OFF - No errors running, the user application
Bit 1 — Read: End Of File must reset the bits.
indication
Bit 2 - Can't open file
Bit 3- Error while writing to a
file
Bit 4 — Error while reading
from a file
Bit 5 - Failed to close a file
Bit 6 - SD is full
Bit 7 — Path not found
Bit 14 - Turns ON when SD is
inserted into slot and PLC runs
checks, turns OFF when SB
217 turns ON
SI 67 |SD Card, Read Files: Value SI 67 reports status for the
Status 0= No error following SD File utilities:
1= No SD card in Slot * Read SD File: Open
2= Vector is not long enough to e« Read Next File Chunk
contain data (may be at upper « Read SD File: Close
address limit of that data type)
3= Path to SD file not found
4=Another file is currently open
5 = File is closed
6 = Busy: previous request in
progress
7 = File Open Error
8 = Read Error
9 = File Close error
SI 68 |SD Card, Write Files: Value SI 68 reports status for the
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Status

0 = No error

1 = No SD card in Slot

2 = Vector is not long enough to
contain data (may be at upper
address limit of that data type)
3 = Path to SD file not found

4 = Another file is currently open
5 = File is closed

6 = File Open error

7 = Write Error

14 = File Close error

following SD File utilities:
e Write SD File: Open
*  Write Next File Chunk
e Write SD File: Close

SI 69 |SD Card: File Open Time [Time required to open SD files, |Each time a file is opened, the
(may signal file in units of 10mSec. OS updates this value.
fragmentation) A typical first write (open +

write) = approx. 500mSec,
typical first read (open +
read)= approx. 60mSec

Over time, this may increase
due to file fragmentation.

If the time becomes to great,
the card should be reformatted
Reset at Power-up and when
SD card is removed.

SI 76 |SI 76 Number of Alarms [Shows the number of Alarms in |If SB 352 SD: Write Alarm
currently in History the history buffer. History to SD is ON, the
Buffer Alarms in the buffer are

automatically written to the SD
card.

Initialized by the user, or when
the PLC is initialized.

SI 160 |SD Trend 1 status This SI is a bitmap; a bit turns

SI 161 |SD Trend 2 status ON to indicate status when the

SI 162 |SD Trend 3 status function Start Saving Trend to

SI 163 |SD Trend 4 status SD runs.

SI 164 |SD Trend 5 status All bits OFF - No errors

SI 165 |SD Trend 6 status Bit 4 — Start Saving Trend is in

SI 166 |SD Trend 7 status progress for another Trend

SI 167 |SD Trend 8 status Bit 7 — This Trend does not

exist (may result when an MI
is used to provide the Trend
number, and the value points
to a non-existent Trend)

Bit 8 — Start Saving Trend is in
progress for this Trend

Bit 9 — Start Saving Trend
failed

SI 330 |SD: Write DT from PLC |When the application runs the Initialized at Power-up
to SD - Total Amount of |function Copy Data Table to SD,
Data to be Copied SI 330 shows the total number
(blocks of 512 bytes) of blocks of data to be copied

from the PLC.

SI 331 |SD: Write DT from PLC [Shows how many blocks of data |Initialized:
to SD - Remaining remain to be copied. When the PLC begins to
Amount (blocks not yet |The value increases by 1 each copy a new block of data to
copied) time a block is copied. the SD card

At Power-up.
SI 332 |SD: Read DT SD to PLC -|{When the application runs the Initialized at Power-up

Total Amount of Data to
be Copied (blocks of 512
bytes)

function Copy Data Table to PLC,
SI 332 shows the total number
of blocks of data to be copied
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| from the SD. |
SI 333 |SD: Read DT from SD to [Shows how many blocks of data |Initialized:
PLC - Remaining Amount [remain to be copied. When the PLC begins to
(blocks not yet copied) |[The value increases by 1 each copy a new block of data
time a block is copied. from the SD card
At Power-up.
# Description Value Comments

SDW SD Card: Free space Capacity given in 512-byte

59 (bytes) chunks.

The value is written when SB
217 turns ON, and is updated at
each write operation. The
operand is reset when SB 217

Initialized at Power-up.

turns OFF.
PLC Name
If you apply a PLC name, the PLC writes this name to the files it creates on the
SD Card.

HMI Progress Bar

You can use SI 330 and SI 331 to create a progress bar on an HMI display that
shows when the PLC is writing data to the SD; and SI 332 and SI333 to show
data being written from the SD to the PLC. To create a progress bar, use the
elements shown in the following image. Note that the PLC copies data at a rate
of .5k per second. This means that a PLC requires approximately 24 seconds to
transfer a Data Table comprising 120k to an SD card.

MEB19 —e P ENC
Cogy OT b SO - STORE
R MI 1
DI. SD: CoppDT - A Sl DT sze bo copy

3 Variable: Bargraph

Min [0 [
' * O f ' ‘ f;‘*
g 1 Sl T
Desciiption: [Copy Progress: Data Table to 5D
Links Coloes
Lik: 51331 -5D; Copy DT - Blocks copied [=] Back Cokr NN

Removing the SD Card

To indicate that the SD card may be safely removed, you can link an HMI
element to SB 219 SD FIFO Empty (SD Card may be Ejected).

Set SD Card Password
You can guard the SD card with a password.

Note that when the PLC is in Information Mode, a user can only download data
to an SD card:

¢ If the SD is guarded with a password.

* If the user can supply the password. The only exception is Firmware,
which may be downloaded without password.

Note o The SD Password is case-sensitive
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The maximum Password length is 8 bytes. Each register byte contains one
character.

1. Place a Set SD Password function in the Ladder; you can either directly
assign a text password, or provide it via MI.

B 5D Utility: Set SD Password

SD PwD To enable data to be downloaded to an S0 via Information Mode:

123 The 5D card must be guarded with & passwaord
T ueses musel supply this passveord

Masaraarn Pazswoed Lengtic § btes
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SD Card: Folder Report Function

Use this Function to see:

¢ The number of files are currently in an SD folder
* The number of files can still be created in that folder

Notes o The function reports only on the types of files that are linked to a
particular folder. For example, each Data Table folder (DT) may
contain a maximum of 64 .udt files. If Folder Report is set to DT
folders, it only reports the number of .udt file. If there are other
file types present in the folder, they are ignored.

° If there are fewer files than the maximum allowed, but the SD card
capacity is exceeded, SI 66 will indicate SD Card Full.
* Use SB 343,SD: File Report in Progress, as a condition to running

the function

SB 343 SO uklity
File Repoit in 081 Falder oD ]
Fi Il [ | ] - — .
A SRS LU E L SN B Povains [ Tope [Add[ o [ [ Fomat[Descighon |
—i/} 1/ o 1 DEC DT (i)
S o —re—— | M0 DEC ¥ of files currerilly in Folder [max = 64 per
_____ ] Bt e that ] | Mi 1 DEC  # of files that may stll be created [ma = |
........... Ml 2 DEC  Status Operand: Folder Report
...... MB 2 Success Bit Folder Report
O sim HIDE and
T (o] oo |
gl.  MB2
Success B
Parameter | Name Purpose
Input SD Either select a folder, or link an operand. To use an operand value to
Folder: access folders, use the numbers shown in Select SD Folder; where
Select SD '1" will access the main DT folder, and '101 will access folder DT2.
Folder & Select SD Folder
&, Diect |&5 Conat |
= o1 ) # Ok
|4] DT1 (100)
_loT2p0m) _Cancel |
LIpT30102) Help
L oTanog
£ SYSTEM [4)
L USER_APP (5] -
Output Number The number of files currently in Folder (max = 64 per folder)
of files
currently
in Folder
Number The number of files that may still be created (max = 64 per folder)
of Files
that may

VisiLogic: Ladder Programming 235



SD Ladder Functions

SD Card and Data Table Functions (Ladder)

still be
created
Folder This MI is a bitmap; a bit turns ON to indicate status.
Report: The Ml is initialized when the function starts.
Status e All bits OFF - No errors, and the SD card is idle
Operand e Bit 1 - SD Card internal error

e Bit 2 - SD file is incorrect type

e Bit 3 - There is no SD card in the slot

e Bit 4 - The SD card has failed (Check SI 66)

e Bit 5 - Path not found
Folder Turns ON when the Report is complete. It remains ON until it is reset
Report: by the application, or until the application calls the function.
Success
Bit

Note SB 359: Folder Report Function in Progress (ON when function is busy)

SD Card and Data Table Functions (Ladder)

These functions enable you to:

¢ Log a single row of data from a Data Table into a .ulg file located on the

SD card

Write all or part of a Data Table into a .udt file located on the SD card
Read all or part of an SD card .udt file to a Data Table
# Search for tagged sections in a .udt file

If a Data Table is marked as Part of Project, you cannot copy it or

@ log lines from it to an SD card.
# Description Value Comments
SI 64 |Maximum number of DT |0-64 Initialized at Power-up

files that can be saved
(read-only)

The maximum amount of Updated when:SB 217 is ON and
Trend files (*.udt files) in a SB 341 turns ON

single folder is 64. The
value in SI 634shows the
number of remaining *.udt
files; if 5 *udt files exist,
SI 64 =59

Log Data Table Row to SD Card

1. To log a row from

a Data Table, build a net that includes the function SD>

Write Log Line to SD.
Use SB 340 to ensure that the PLC is not currently logging a row to the

SD card.

When the application writes this type of data to the SD card, it creates a
single file called UNILOG.ulg in the LOG folder, and then appends each
new line from the selected Data Table to this log file.
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SD Ladder Functions

MB 4 < MBD - SB340
‘Wiite one row - SD Card Ready - Logta 5D in
wlogfile . . Proges

Pl —f—

Mi21
Log DT row to

SD Utility: Log a Data Table Row to 5D (.ulg)

Use to:

- Copy the: data from a row in the selected Data Table

-Append it to a Log e, called UNILOG ulg, located in the SD card LOG folder

Source

Select Data Table from project | GumbyRules ]

Inpist Output

Fiow Index : Status messages

Operand containz the Row index number Reset by user

27" Log DT rowm 10 SO uig file [Dperand _] [M122 - LOG to SD - Status _|
Success Bit

Tuens ON when Fow i successhully logged
Resst by uzer

[ME 3 - DT Row Successhlly Logged 15D . |
Note - 5B 340: Log to 5D in Progress

VisiLogic: Ladder Programming
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Parameter Purpose
Name
Source Selects the Data Table you want to log from.
Row index Determines which row in the table will be logged.
Status This MI is a bitmap; a bit turns ON to indicate status.
messages The Ml is initialized when the function starts.
All bits OFF - No errors, and the SD card is idle
Bit 1 — The SD card was formatted in an SD Tools version that is not
compatible with the VisiLogic application in the PLC. or VisiLogic
version is not compatible with the PLC OS. Check to see if you need to
update versions.
Bit 2 - The data in the SD is not compatible with the data in the Data
Table
Bit 3 — Data checksum error
Bit 4 - Failed to open file
Bit 5 - Failed to write to the SD file
Bit 6 - Failed to close file
Bit 7 - In progress
Bit 8 - No SD card found
Bit 9 - SD error, check SI 66 for error message
Bit 10 - Requested Data Table does not exist
Success Bit Turns ON when the data is successfully written to the SD card. It remains ON
until it is reset by the application, or until the application calls the function.

Data Table To / From SD Card

The Ladder function DT to SD creates .udt files and saves them in the main DT
folder or in one of four sub-folders. DT1, DT2, DT3, DT4.
Each folder can contain 64 files, for a total of 320 .udt files.

238

VisiLogic: Ladder Programming



SD Card and Data Table Functions (Ladder) SD Ladder Functions

Write Data Table to SD (Copy DT to SD)

1. To copy an entire or partial Data Table, build a net that includes the
function SD> Write DataTable to SD.
Use an inverted contact of SB 341 to ensure that the PLC is not currently
writing to the SD card.

2. Set the options to copy all or part of a Data Table.

When the application writes this type of data to the SD card, it creates a
file with the extension .udt in the selected DT folder.

o sp utility - Write Data Table to 5D

MEB 1 MB O - SBEM S5 iy
Copy Table to - SD Card Ready - Copy Tableto | 208 | © ° ° ° ° ° 5 : DataT able Target: SD .udt file
5D Card lrigges . 5D in Progress | | DTtoSD Mi 26 ouee B e
P —f— A_CopyDataTab'e [Drata Table to PokeglsCool 7ﬂ Select SD Folder:
copy: - prim [
B MB 4 Copy options
Data Table to SO} e o copar orl & 2= ckar) ol e D afa ekl -lud[Flse e J
1 2 up to 8 characters
ol (DL [MI27 - DT section o SD: uk file namme [ia vector, upto 8 J
Start Row :
[MI'24"- DT sechion 1o SD .udt e (Statiow .. )
—— | | Ovenmite/dppend oplions
B gfow. If lect e, i i DT Tag)
G I | you select append, you can a53ign 3 Unique name
|h‘|l 25 +DT gecton to S0 .udt e [Mumber | et b
S  Overwite udt file & Append o ud file
Status messages:
|MI 26 - Copy Data Table to 5D udt Status = As'g%cli"l‘;_'raq lo]mnded section [up |
— = I &k |
\Wiite Success B L1015 chiaractses) —
|MB 4 -Data Table to SO udt: Success (e M1 28 - DT to 5D, Mame for appended section in udt [16
Mate - SB 341: Write DT to SD in Progiess
Ok | Cael | Heb |
Parameter Purpose
Name
Source: Selects the Data Table you want to write from.
Data Table to
copy
Copy options Select to copy all or part of a Data Table.

Selecting Copy enables the Start Row and Number of Rows parameters.

Target: SD Folder This is where the .udt file will be stored on the SD card. You can select the
folder, or provide the Folder humber via register. Values point to folders as
follows: 1=the main DT folder, 100=DT1, 101=DT2, 102=DT3, and
103=DT4.

.udt File Name Can be up to 8 characters long, and may be provided by constant text or
register. Note that if the name comes from an MI, the function copies a
vector 8 bytes long, or until it finds a 'null' character.

Overwrite/Append | If the function finds a .udt file in that folder of the same name,

* Selecting Overwrite replaces the file.

e Selecting Append adds the new data to the existing .udt file. You can
assign a unique name (DT Tag) to each appended section, marking
the sections for later use in your program.

The Tag may contain up to 16 characters.

Status messages This MI is a bitmap; a bit turns ON to indicate status.
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The MI is initialized when the function starts.

All bits OFF - No errors, and the SD card is idle

Bit 1 — The SD card was formatted in an SD Tools version that is
not compatible with the VisiLogic application in the PLC. or
VisiLogic version is not compatible with the PLC OS. Check to see
if you need to update versions.

Bit 2 — The structure of the .udt file and the Data Table are not
identical

Bit 3 - Data checksum error. Please send application and any
related information to support@unitronics.com.

Bit 4 - Failed to open file

Bit 5 - Failed to read from file

Bit 6 - Failed to close file

Bit 7 - In progress

Bit 8 - No SD card found

Bit 9 - SD error, check SI 66 for error message

Bit 10 - Requested Data Table does not exist

Success Bit

Note o

Turns ON when the data is successfully written to the SD Card. It remains
ON until it is reset by the application, or until the application calls the
function.

The maximum number of Data Table files that can be created in a

folder SD card is 64, including the main DT folder.

Read .udt file from SD to PLC Data Table (Copy SD >DT)

1. To copy .udt data from an SD card into a Data Table, build a net that
includes the function SD> Copy Data to PLC Data Table.
Use an inverted contact of SB 342 to ensure that the PLC is not reading
writing from the SD card.
Note that in order to copy data, the Data Table structure in both PLC and
SD card must be identical: equal number of rows, equal numbers of
columns, and column data types.

i 18

Blockhea... A Blead 50 udt to

ME &
Fead 50 udt to

Parameter Purpose

B SD Utility: Read .udt file from SD to PLC Data Table
Us= options to copy an entire .udt of 3 section of one into a specific Data T able

Sowce: SD .udt file Taiget: Data Table
Select SO Folder:
[Fi07 -oT2 (i01) SEEIEAU
The structure of the Data Table and the udt fle mist be

.udht File Mame [up to & characters) identical
[MI 16 - DT zechion to SD: udt hle name J [Blockheads |
Raad option

™ Numesic Tag * TextTag

Search the udt sequentially from 0 &g, request #6 1o
search for the seventh section in the udt fils)

Search the wdt for Tag name characters that Tag a
section in the udt. & Tag name i up to 16 bytes long

[rremesis J
Stalus messages
[MI18 - Read SO udtto DT: Status Meszages _]
Read Success Bit
|ME B - Read 50 .udt to DT: Success [reset by user) J ax Cancel Help
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Name

Select SD This is where the source .udt file is on the SD Card. You can select the folder, or

Folder provide the Folder number via register. Values point to folders as follows: 1=the
main DT folder, 100=DT1, 101=DT2, 102=DT3, and 103=DT4.

File Name The Table Name can be up to 8 characters long, and may be provided by constant

text or register.

Read Options | If the .udt file contains appended sections, you can search for a Numeric or Text
Tag.

Target: Data Click on the drop-down arrow to select a Data Table in the project.

Table The Table Name can be up to 8 characters long, and may be provided by constant
text or register. Note that if the name comes from an MI, the function copies a
vector 8 bytes long, or until it finds a 'null' character.

Status This MI is a bitmap; a bit turns ON to indicate status.

Operand The MI is initialized when the function starts.

e Bit1 - The SD card was formatted in an SD Tools version that is not
compatible with the VisiLogic application in the PLC. or VisiLogic version is
not compatible with the PLC OS. Check to see if you need to update
versions.

e Bit 2 - The data in the SD is not compatible with the data in the Data
Table

e Bit 3 - Data checksum error

* Bit 4 - Failed to open file

e Bit 5 - Failed to read from file

e Bit 6 - Failed to close file

e Bit 7 - In progress (SB 342 ON)

e Bit 8 - No SD card found (SB217 (ON)

e Bit 9 - SD error, check SI 66 for error message

e Bit 10 - Requested Data Table does not exist

Success Bit Turns ON when the data is successfully read. It remains ON until it is reset by the
application, or until the application calls the function.

Search .udt for Tag or Index#

If a .udt file was created using appended sections, you can search it for the
index number or tag name.

Use an inverted contact of SB 342 to ensure that the PLC is not reading writing
from the SD card.
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% Search in .udt file

Sm% - IF & st file contains appended sections, wse this to search for an index number or T ag name.
Al istus Search |- Input: Search Fie Outpudt: Index or Tag found
----- Select S0 Folder Fesult
ME 0 f = -
B M0, | [Tt ||| M4 Resuk SeachKey
....... File Mame [up to 8 chatacters)
..... ?APP.-‘-\ J
" Search for index number f* Search for Tag name
Search for the Tag name, the characters
that Tag a section in the udl Tag name
it via vector, 16 bites long
i ]
Status
Statuz Messages
|HI 2 - Status: Search Key _J
Success Bit
[I‘-'IEI 0 - Success Bit Search Key _J oK Concel Help
Parameter Purpose
Name
Select SD This is where the source .udt file is on the SD Card. You can select the folder, or
Folder provide the Folder number via register. Values point to folders as follows: 1=the
main DT folder, 100=DT1, 101=DT2, 102=DT3, and 103=DT4.
File Name The Table Name can be up to 8 characters long, and may be provided by constant
text or register.
Tag Type Search for a Numeric or Text Tag.
Table Click on the drop-down arrow to select a Data Table in the project.
The Table Name can be up to 8 characters long, and may be provided by constant
text or register. Note that if the name comes from an MI, the function copies a
vector 8 bytes long, or until it finds a 'null' character.
Status This MI is a bitmap; a bit turns ON to indicate status.
Operand The MI is initialized when the function starts.

e Bit 1 - The SD card was formatted in an SD Tools version that is not
compatible with the VisiLogic application in the PLC. or VisiLogic version is
not compatible with the PLC OS. Check to see if you need to update
versions.

e Bit 2 - The data in the SD is not compatible with the data in the Data
Table

* Bit 3 - Data checksum error

* Bit 4 - Failed to open file

e Bit 5 - Failed to read from file

e Bit 6 - Failed to close file

* Bit 7 - In progress (SB 342 ON)

e Bit 8 - No SD card found (SB217 (ON)

e Bit 9 - SD error, check SI 66 for error message

e Bit 10 - Requested Data Table does not exist
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Success Bit

Turns ON when the tag is found. It remains ON until it is reset by the application,

or until the application calls the function.

Import data from an SD card into a PLC Data Table

This imports data from a Data Table on the SD card into a Data Table in the

PLC.

The Data Tables must be identical.

below.

In order to ensure this, follow the recipe

1. Open the Data
Table, and click

¥ Data Tables

File Edt Connection Table Row Column

Export the Data M ooBEBE dx 2@ I3 H5 EE B
_
Table Structure to ' Export DB Struct bo XML S
convert the table ,, Program 2 ﬂﬂe-rfl i
to an .xml file. = | Program 3
B Program 4
Tocks | Help

. From the VisiLogic
Tools menu, open

§§

o B
|
SD Tools. |——Q—= 5 Tochs Fie  View | Toolk | Help
3. From the SD Tools & unensco: &% 5 | 50 Cord Fomatter
Tools menu, open BA UnDowniosd Desir |Z]| Time to Fil 5D Card Calculator
DB Tools. & o6 Togs
(O pen VisiLogic DB structure file
Look irc | I3 Data Table Calls e e
4. Navigate to and =
select the .xml file. i.’
My COMPUE Fie name: [Im v
Files of type: VisiLogic DB Structuse () | | Cancel |
- | Unitronics 5D Tools
Q
5. SD Tools opens

the file for editing.
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~\PLC DB

BE- Table Cell Yalue
Cohumes | Shep nasme v|
6. Click on table cell Fomfow [0 V| Nuberof Rows: |1 v
to edit the values. Col Propast o -
operhes

Type:  Integes

Fig | Help
8| oven 08 Struct from oS
B BuldDT for PLC

7. From the File L
menu, select Build
DT for PLC. Progem 4 Savairr | 23 Data Table vy ®
E_I n Laundry Machine, udt
My Computer | o name:  Laundy Machine.u v

Save at hpe| SO Data Tabde [ud) [Foml] »

B G:ADT

Fle  Edt  View  Fawortes  Took  Hep

8. Copy the resulting
.udt file to the SD
card, and then
place it in the PLC.
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9. Build a net
including the SD
utility DT to PLC.

ME 0 MB £ DT to PLC Mo
impotdt . sdready | | Progam i o0 -
B l— |— o
, , ol MB1
DT o PLC,

% SD Utility - Import Data Table
Source File Mame in 5D Cand:

[Lawndry

Taiget Table in PLL:
[F'logwn 1

Status Opesand :

|M| 0 -DT o PLC, Stabus

Success B :
|ME 1 DT to PLC, Success Bit

k| _Ca

F

When the Program runs, it will copy the values from the Data Table on the SD
card into the PLC Data Table cells.

SD Card and Trends

Use the Start Saving Trend to SD to record an entire or partial trend; and Stop
Saving Trend to halt the recording process.

When the application writes this type of data to the SD card, it creates a file
with the extension .utr in the Trends folder. Each time you start and stop
saving the Trend, the application adds a new segment to the file.

B s Utility: Start Saving Trend to 5D .utr file

Sirt Trd 50 . Uz this function ba stait recoding an entiie of partial Trend graph to & .l fle on the 50 cad;
use the function Stop Saving Trend o halt the recording.
ngLw A B 1ot 2 g | Souce: Tiend Tauget: SD vt fie
: B 'Il'rehdlo record Select SD Folder:
1 - Popeye
S Trsm.dige-m [UnSH 600 - TRENDS (500) .
------------ Status Messages
"""" [MI 13 - Trend recorded to SD: Statlus Messages _I utr File Mame via vector (up to 8 characters)
[Ml 20 - Teend >SD- ulr name [va vector, up to 8 _I
Ini Progress
----- |HB 7 - Trend >SD- In Piogress [OFF at Stop Tiend) _’
N 0K | cancel | Hep |
Parameter Purpose
Name
Source Trend | Click on the drop-down arrow to select a Trend in the project.
Number
Target SD Link an operand to provide a file name. Note that you MUST provide a file name.
.utr file If the linked register is empty, the Trend will not be recorded to the SD. This is
where the .udt file will be stored on the SD card. You can select the folder, or
provide the Folder number via register. Values point to folders as follows: 1=the
main DT folder, 100=DT1, 101=DT2, 102=DT3, and 103=DT4.
Status This MI is a bitmap; a bit turns ON to indicate status.
Operand The Ml is initialized when the function starts.
e Bit 1 - The SD card was formatted in an SD Tools version that is not
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compatible with the VisiLogic application in the PLC. or VisiLogic version is
not compatible with the PLC OS. Check to see if you need to update
versions.

e Bit 2 - The data in the SD is not compatible with the data in the Data
Table

e Bit 3 .-.Data checksum error

e Bit 4 - Failed to open file

e Bit 5 - Failed to read from file

e Bit 6 - Failed to close file

* Bit 7 - In progress

e Bit 8 - No SD card found

e Bit 9 - SD error, check SI 66 for error message

Success Bit Turns ON when the data is successfully written to the PLC Data Table. It remains
ON until it is reset by the application, or until the application calls the function.

Displaying the saved Trend
You can display Trend curves directly from a .utr file by using the HMI element
Trend from SD.

Link SBs 117 and 118 with HMI buttons to enable users to jump between
segments. Use the inverted contact of SB119 as a condition as shown below.

HB & SB1Ng SE118
i Pt i {8}
HE 3 58119 sB17
— Bl 1 /1 {5}

When you save a Trend to an SD card, each time you start and stop the save, another segment is
added to the .utr file.

# Description Turns ON : Turns OFF : |Reset by:
SB 116 |SD Trends to SD: Set |User application User User
to Overwrite .utr application

Use these to control the display of Trend segments on the HMI screen. Use the inverted contact of
SB119 as a condition.

SB 117 |SD Trends: Jump to User application User User
next segment application

SB 118 |SD Trends: Jump to User application User User
previous segment application

SB 119 |SD Trends: System User application User User
busy - Draw Trend is application

gathering data

SD Card: Data to Excel

You can write PLC data to Excel files an the SD card using the functions Create
Delimited Line to structure a line, and Write Delimited Line to send it to a
specified Excel file on an SD Card.

Note that the main EXCEL folder and subfolders EXCELO, EXCEL1, EXCEL2,
EXCEL3 can each contain 64 files, for a total of 320 .csv files.

Create Delimited Line

Use this function to select PLC data, including numeric data and text strings,
structure it, and save the resulting line to a vector of operands.
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% Create Excel Delimited Line

R R - f#EE I o cean

-------------- < | Use this to pull rurmenc data of bext stings from the PLC and use delimiters to shructure a ine:; then use the funchon Wite
------------ + | Drelimited Line to create an Excel file onan S0 Card.

DEC  Duiput Buffer Max Length
Dot Bl
DEC  Swing Length
Ml 18 DEC  Stabus

Defining a Line
Each row in the table displayed under Input will be a cell in the Excel line.

1. Click the Add Row icon to open the Excel Field dialog box.
2. Click a tab to select the type of data.

Add Row
B Cre¥: Excel Delimited Line

Uise thas bo pudl nunmenc: data or best shings fro
wmmmmEmﬂhmmsﬂm

Input

5 Numen: |57 Binay Test | @8 Lit By Ve | 4 ListBy Range | &8 Const Tent | (7] Indvect Text
Mumeric Format
| Decimal, Do not show sign =
Leading Type
[No Leading (Left usted) =
Formal
5= fo =
Link : [MI 7 - Machine 6 Duput =)
0K | Cancel |

3. Click the Delimiter cells to select a Delimiter character that is different
from the default.
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i Control Characters

Dt =benite -1

-

[ ok ]| cancel |

29 10 (GS)
%0 1€ [RS)
3 1F (Us)
kP, 20
3 21 [
34 2 .
S 23 #
% 24 $
7 5 %
38 % &
9 2 '
40 28 [
0 2 ]
42 2 .
43 i

o

Et of Yector, Create ooy Line

b Vector Length, Create .cav Line [by
bal # of bites, Create cov Line
bate cvs Line Stalus Messages

W

e | rancat | e |

4. Add and delete row by using the icons at the top of the function

Type Parameter Purpose
Source: Field Use this to specify data for a cell in the Excel line.
Define
Data
Delimiters Control characters that delimit the data for that cell
Target: SD: Start of Select the operand that will be start of the vector the function
Data Vector, Create uses to store the data selected for the line, plus its delimiters.
Buffer .csv Line Use this operand for the function Write Delimited Line
SD: Max Vector | Sets the maximum length of the vector in bytes.
Length, Create
.csv Line
(bytes)
SD: Final # of Reports the actual number of bytes sent to the vector
bytes, Create
.csv Line
Status SD: Create .csv | This is a bitmap; a bit turns ON to indicate status.

Line Status
Messages

It is initialized when the function starts.
e Bit 1 - The line is truncated
e Bit 2 - Fail to open the file.
e Bit 3 - Fail to write the file
e Bit4 - SD full
e Bit5-NoSDcard (SB[217])
e Bit 6 - Path not found
e Bit 7 - Unknown error - please check SI 66
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Write Delimited Line

Use Write Delimited Line to pull the data from the vector used by Create
Delimited, and use it to write to (or create) an Excel file in this folder, or in one
of four sub-folders.

Notes o Write Delimited Line pulls data from the vector in chunks of 512
bytes, and writes this entire 512 bytes to the SD card.

Write Delimited line is not linked in any way to Create Delimited
Line. In Create Delimited Line, the parameters SD: Max Vector
Length and SD: Final # of bytes, do not influence Write Delimited
line.

* Use SB 344,Write delimited line to SD in Progress, as a condition to
running the function.

S © Write Delimited Line to Excel
SB 344 - |wessSDf - - - - i
SD: Write Debmited Use thas bo create of add data to an Excel fil in the SD Card's Excel folders,
Delimited File in S| 14 Line Bl Ml 10
7 Stant of Vectos Status Souce Tasget: 50 Card
Start of Yector [512 bytes) Sedect SO Folder
o MET o | TS Stan of Vector (512 bytes] Wike Deimted Line [J] | | [E4CEL 110} L
L Slabus Fie Name [up to B chatacters)
Status Messages [NAP'I IME -
[HI 10 - Status Messages: Wite Delimited Line J
Success Bit File Extersion:
[ME 1 - Success Bit Wite Diehmited Line _/ [ES"-" j
Note: SB 344 Wiite Defimited ine in Progress
0K | Cancel | Hep |
Type Parameter | Purpose
Source Start of Use the operand that is the Start of Vector for the Create Delimited
Vector Line function.
Target Select SD This is where the line will be stored on the SD card.
folder You can select the folder, or provide the Folder number via register.

Values point to folders as follows: 10=the main Excel folder, 1000=
Excell, 1001= Excel2, 1002= Excel3, and 1003= Excel4.

File Name Either enter a name, or link an operand to provide a file name. Note
that you MUST provide a file name. If the linked register is empty,
the file will not be created to the SD.

If the folder does not contain a file of that name, the function will

create one.
File Select .txt or csv
Extension
Status SD: Write This is a bitmap; a bit turns ON to indicate status.
.csv Line It is initialized when the function starts.
Status e Bit1 - Wrong data
Messages
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e Bit 2 - Fail to open the file.

e Bit 3 - Fail to write the file

e Bit4 - SD full

e Bit5-No SD card (SB [217])

e Bit 6 - Path not found

¢ Bit 7 - Unknown error - please check SI 66

Success Bit Turns ON when line is successfully written

SD Block Functions
SD Data Blocks are data storage files in the SdBLocks folder on a SD card.
SD Data Blocks may reach a total of 4G, or a single Block may be up to 4G. A

Data Block comprises Sub-Blocks of 512 Bytes. The SD Block functions enable
you to read/write blocks of raw data between operands and these files.

SD Data Block Functions

# Create SD Block
Creates an SD Data Block in the SdBLocks folder.

¢+ Read from SD Block to Vector
Reads a specified Sub-Block from a specified Data Block to an operand
vector that is 512 bytes long.

* Write from Vector to SD Block
Writes 512 bytes from an operand vector to a specified Sub-Block in a
Data Block

Create SD Block
Use this function to:

+ Create an SD Data Block. You can create up to 4 SD Data Block:
Block0.udb, Blockl.udb, Block2.udb, and Block3.udb

® Specify the number of Sub-Blocks it contains.
+ Enlarge an existing block.

You can also specify the number of Sub-Blocks the block will contain. This may
be used to enlarge the Block by appending Sub-Blocks.

""" BRI i SD Utility: Create Data Block file {.udb) on SD card

- SDulty | - - - - - - - Blocks are dala storage fles in the SdBlocks folder on & SD card. Each Block is made of Sub-Blocks comprising 512 bytes. The related
UrERD Create Block. i3 .| functions Read/wite SO Block functions enable you to read/vwrite blocks of rave data between operands and these fles.
50 Block 0 | C Creste S Block | se Dptions 1o
- Create an 5D Data Block
M1 MBS - Specily the number of SubBlocks it contains
Mumberof | Ol Craate 5D Block| . | ~Eni4@e 2n esisting block
50 Block Number Sub-Blocks
............ & ok
"""""" - 5D Block #0 - SD Black #3 Specifies the number of
"""""" - Dpesand, where the value is the Block # Subrblocks in the Data Block
..... [UnS# 0+ SD Block #0 [ M7 Number of Sub-Blocks =]
Stabus If this function finds an existing SO Block of this number,
----- ©o | Status Messages you can overwiite it or append these Sub-Blocks. Selecling
------------ [MI2 - Create 5D Block Status Messages .| || #epend enlarges the SO Block by adding Sub-blocks
............ Success Bit ™ Dvernwnite entive Block.
............ [MB'S - Cieate SD Block Success Bk _J & Append to Block
oK. Cancel |  Help
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Parameter Purpose

SD Block number Select the Block humber, 0-3, or use an operand to assign a humber at run
time.

Sub-Blocks Use this to specify the number of Sub-blocks in the Data Block.

Overwrite/Append | If this function finds an existing SD Block of this number, you can overwrite
it or append these Sub-Blocks. Selecting Append enlarges the SD Block by
adding Sub-blocks.

Status Operand This MI is a bitmap; a bit turns ON to indicate status.
The Ml is initialized when the function starts.
e All bits OFF - No errors, and the SD card is idle
e Bit1 - The SD card is busy.
e Bit 2 - No SD card found, or the card is locked (Write-enable OFF)
e Bit 6 - Internal error

Success Bit Turns ON when the Block is created. It remains ON until it is reset by the
application, or until the application calls the function.

Read from Vector to SD Block

...... | D wity B 5D utility

DHO _I""'}sn'“’ﬁ_ Wi 15

SD Block #0 Stalus [Paarns [ Type [Add[ 3 [ .. [ Fomat [Descipbon |
L Lo Dt 1] DEC 5D Block #0

Mi13 Ae El- MB 3 Ml 13 DEC  Target Sub-Block (location in Block} Vec
- [Target Sub-Block Success Bit Ml 14 DEC  Source: Stait of Veclor [512 butes]: Vec-:
I ' o M 15 DEC  Stabus Messages: Vec»SD.udb
_ Wil 14 dc MBE 3 Success Bt Veo»SD.udb
| Source; Stait of

Ok I Cancel

Parameter Purpose

SD Block Select the Block number, 0-3, or use an operand to assign a number at run time.
number

Target Sub- The data will be written to this sub block. The number is the sequential number of
Block the sub-block in the .udb file.

(location in
Block): Vec-
>SD.udb

Source: Start | Select the operand that is the start of the 512-byte long vector that provides the
of Vector data that is written to the .udb file.
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SD Block Functions

(512 bytes):
Vec->SD

Status
Messages

This MI is a bitmap; a bit turns ON to indicate status.
The MI is initialized when the function starts.

All bits OFF — No errors, and the SD card is idle

Bit 1 — The SD card is busy.

Bit 2 - No SD card found, or the card is locked (Write-enable OFF)

Bit 3 .-.There are less than 512 bytes in this vector (can happen if the
start of the vector is too close to the end of the operand address range)
Bit 4 — The SD Data Block number is invalid (valid numbers are 0-3. This
error may result when using indirect addressing)

Bit 5 - SD card function was called while the SD is busy

Bit 6 - Internal error

Bit 7 - Data Block size exceeds 4G

Bit 8 - SD card is full

Bits 10-13 can occur because the SD card does not have an SD_Blocks folder, or
because a file of that name has not been created in the SD_Blocks folder.

Bit 10 - Can't open file/path not found

Bit 11 - Error while writing to a file/path not found

Bit 13 - Failed to close a file/path not found

Bit 14 - Create SD Block: Do not overwrite is selected, but the number of
Sub-blocks is less than the number of sub-blocks already in the Data

Block

Success Bit

Turns ON when the data is successfully written to the Block. It remains ON until it
is reset by the application, or until the application calls the function.

Write from SD Block to Vector

—W . § & D utility
GEL) _in'mw’é_ M7
5D Block 0 Taiget: Start ot | Y P I A L LT
[i7’] 0 DEC  SD Block 80
Mite g o M8 Ml 16 DEC  Source Sub-Block (location in Black): 5D
Source Statuz m M 17 DEC  Tanget Stan of Vecter: 5D .udb->Ves
C c Ml 18 DEC  Ststus Messages: SD.udb->Vec
8 ME 4 MB 4 Success Bit SD.udb->Vec
Success Bit
...... | Ok | Cancel
Parameter Purpose
SD Block Select the Block nhumber, 0-3, or use an operand to assign a number at run time.
number
Source Sub- This is the sequential humber of the sub-block in the .udb file.
Block
(location in
Block):
SD.udb->
Vec
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Target: Start The function will write 512 bytes of data to the PLC, starting with this operand.
of Vector:
SD.udb->
Vec
Status This MI is a bitmap; a bit turns ON to indicate status.
Messages The Ml is initialized when the function starts.
e All bits OFF - No errors, and the SD card is idle
e Bit1 - The SD card is busy.
e Bit 2 - No SD card found, or the card is locked (Write-enable OFF)
e Bit 3 .-.There are less than 512 bytes in this vector (can happen if the
start of the vector is too close to the end of the operand address range)
e Bit 4 - The SD Data Block number is invalid (valid numbers are 0-3. This
error may result when using indirect addressing)
e Bit 5 - SD card function was called while the SD is busy
e Bit 6 - Internal error
e Bit 8 - SD card is full
e Bit 9 - Read: End Of File indication
Bits 10-13 can occur because the SD card does not have an SD_Blocks folder, or
because a file of that name has not been created in the SD_Blocks folder.
e Bit 10 - Can't open file/path not found
e Bit 12 - Error while reading from a file/path not found
e Bit 13 - Failed to close a file/path not found
Success Bit Turns ON when the data is successfully written to the Block. It remains ON until it
is reset by the application, or until the application calls the function.

SD File Functions

You can use Windows Explorer to store any type of file onto an SD card, such
as .html or .jpg. The SD File Functions enable your Ladder application to read
and write these files in 'chunks' of 512 bytes.

Note o These functions can only run on files that observe the 8.3 naming
convention; the file name cannot exceed 8 characters, and the file
extension cannot exceed three.

Using SD File Functions

Each read or write operation requires three functions: Open File, Read or
Write, and Close File. The functions are located on SD>SD File Utilities.

¢ Open SD File
Note that there are separate Open File functions for both Read and Write.
Open File must be used to activate the correct file in the correct folder
before running a read or write function.

¢ Read Next Chunk
Reads a specified file from a specified folder to an operand vector in
‘chunks' that are 512 bytes long.

¢ Write Next Chunk
Writes data chunks 512 bytes from an operand vector to a specified file on
the SD card.
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SD File Functions

¢ Close File.

There are separate Close File functions for both Read and Write.
The examples below show the functions and the System operands required to
run read and write operations.

Read File: Example

Note the use of SBs 324, 325, and 326. These enable the Read Next Chunk
function to continue reading data chunks until it has completed reading the

entire file.
ME 3 H _ENC
: Open File: Read <D l.ﬂﬂ}' - .“ ...............
Dpen EMH] .............
— J owo
- P I - . SD F‘E Sqe ............
ME 4 SE 326 5B 325 SB 324 EM ENOQ
Read Mext S0 Read File |- 50 File: Read . S0 Open File 5D utdity
Chunk . :EOF, entire fle . Chunk in [Fead to SO ReadNext 25328
B i 7L W T Chunk Al M1 50
L — 1/F — /| SD Read: File
............. 1)
............. ek Wl 7
........... S0 Read Fila
MBS 5B 324 N EHNCO—
; t Cloze File: Read. SD: Open File S0 witibly
- [ReadtoSD) Cloze filelF)
I PI I ...........
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Write File: Example

Functions

Read From SD File: Open

Parameter

© SD Utility: Read from SD File: Open

You can read fle data fiom a S0 caed bo & vector of operands. To wnte SD data to a vector:

oW 1. Actreate the file by unning Read fiom SO File: Open
2 Run Read Mext Chunk from SD File
3 When the data has been withen, run Read to SD File: Close

Input: Select File Output: File Size

Select SO Folder Fie sze (bytes)

WEE {11 ]| WSO Sae (e [
Fie name (format 8.3) Status

fiMAGES ||| Stotus i incicated via 5B 324328

Cancel | Hep |

Purpose

Select Folder

Select the folder, or use an operand to assign a number at run time using the
following values:

Alarms: 0 « DT main folder: 1 « DT1-4: 101 to 103 ¢ Log: 3 * System: 4 «
User_app: 5 ¢ Trends main folder - 600 * Trends1-4: 600 to 603 « SdBLocks: 9
Excel main folder: 100 * Excell-4: 1000 to 1003 « Web: 11

File name

Either enter the file name, or provide it via operand.

File size

When the function runs, this reports the size of the file, in bytes.

Read File: Get Next Chunk

& 5D utility

M0 )
! ' -mmﬂ““mm_
alliinecbnl DEC SO Read Fie Churk Buffer

'h'm S MI 1 DEC SO Read File Chunk Length [bytes)
S0 Flead: Fie ITI _— |
Parameter Purpose
Read: File This the start of the vector that holds the data read from the file. This vector is

Chunk Buffer

512 bytes long.

Read: File
Chunk
Length

This shows the length of the chunk that is currently read. Note that the final
chunk, containing the last of the file data, will generally be LESS than 512 bytes.
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Read File: Close
Run this when entire files has been read.

H_ENG—
SO uliky
Clase fle[R)

Write From SD File: Open

BsD Utility: Write to 5D File: Open

“You can write PLC data to any file on the SD card. To write PLC data to an SO file:
DwW 1. Activate the file by running White to SD File: Open

2. Run 'wite Mext Chunk to SD File
3. When the data has been writken, run Wiite to S0 File: Cloze

Open fie{R)

Input: Select File Output: File Size

Select SO Folder File size [bytes)

[WEB (11) [0 - 50 File Size (bytes) _|
File name [format 8.3) Status

IMAGE! _I Status i indicated via SBs 327 - 329

Cancel | Hep |

Parameter Purpose

Select Folder Select the folder, or use an operand to assign a number at run time using the
following values:

Alarms: 0 « DT main folder: 1 « DT1-4: 101 to 103 ¢ Log: 3 * System: 4 «
User_app: 5 ¢ Trends main folder - 600 ¢ Trends1-4: 600 to 603 ¢ SdBLocks: 9 ¢
Excel main folder: 100 * Excell-4: 1000 to 1003 « Web: 11

File name Either enter the file name, or provide it via operand.
Note that:

-If the file does not exist on the SD

-and the SD card is Write-enabled

the function will create the file.

File size When the function runs, this reports the size of the file, in bytes.

Write File: Get Next Chunk

M 50 | Pararns | Type | Add | [ i [ Fomat [Description
SD Read: Fis Ml 50 DEC  SD Read: File Churk Buffer
.. oL Ml 14 DEC SO 'Wirite: File Chunk Length [butes]
M 14
50 Wiite: File | ok | Cowa |

256 VisilLogic: Ladder Programming



SD File Functions SD Ladder Functions

Parameter Purpose

Write: File This the start of the vector that holds the data that will be written to the file. The
Chunk Buffer function takes 512 bytes of data.

Write: File Enter the number of bytes to be written to the SD file.
Chunk
Length

Write File: Close
Run this when entire files has been written.

—EN _ENG—
SD ulilky .
Cloze fle{W]
Delete File
Use this to delete any file on the SD card
Note o These functions can only run on files that observe the 8.3 naming
convention; the file name cannot exceed 8 characters, and the file
extension cannot exceed three.
* Use SB 358, Delete File in Progress, as a condition to running the
function
- - ST 1l R £ Delete SD File X
56358 SD Utiky | - Input
% ,E il -0 MO | Folder Mame:
n I'Qg&ﬁ A— . : 9
1/ Status: Delete |~ || [DT1(100)
s s ow . F‘EI‘HI‘I’EZ
: ME ) A
. I;|: Success Bit iY WHUDT J
) Dlustput
' L Status:
...... [MI 0 - Status: Delete Fie J
""" Success Bt
) |MEI:I - Success Bit Delete File J
0K | Cancel | Hep |

Parameter Purpose

Select Folder Select the folder, or use an operand to assign a number at run time using the
following values:

Alarms: 0 « DT main folder: 1 « DT1-4: 101 to 103 * Log: 3 * System: 4 «
User_app: 5 ¢ Trends main folder - 600 ¢ Trends1-4: 600 to 603 « SdBLocks: 9 ¢
Excel main folder: 100 ¢ Excell-4: 1000 to 1003 « Web: 11

File name Either enter the file name, or provide it via operand.
Note that:
-If the file does not exist on the SD
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-and the SD card is Write-enabled
the function will create the file.
Status This MI is a bitmap; a bit turns ON to indicate status.
Messages The Ml is initialized when the function starts.
e All bits OFF - No errors, and the SD card is idle
e Bit 1 - SD Card internal error.
e Bit 2 - Delete Failed
e Bit 3 - No SD card found, or the card is locked (Write-enable OFF)
e Bit 5- Path not found
e Bit 7 - The SD card has failed (Check SI 66)
Success Bit Turns ON when the data is successfully written to the Block. It remains ON until it
is reset by the application, or until the application calls the function.

SD File Information

Use this function to check if a specific file is located in a specific SD folder, and
get specific file details.

Note o Use SB 359, File Info function in Progress, as a condition to running
the function
SD Uity % 5D File Info
Fie brlo al ME 1 Input Oustput
Evist: SO File Infe | | Foider Mame: Esist
..... pT1 (100) MB 1" Exict: SO File Irio ]
B 50 Pt nio | | Fname fomat 8.3} Size:
L MAPTIME .| || [Pw0-Size: SD Fielnio ]
DWw 1 .
(B ) Create Date:
Cieate Date: 50 W 1 - Create Date: SD Fie Info _|
Skalus
Dw 2 Status: Modifed D atec
D Modiied Date: MI€ - Statuz- SD File Info _l D' 2 - Modified Date: SD File Info _|
""" Suceess Bit Atribute:
M5 ME 2 - § Bit: 5D File Inf MI5 - Attribute: SO Fie Ird
E,_ Mmm SD Fﬂe | WCCEsE = n} _[ | T L8 (] _I
----- 0K | Cancel | Heb |
£ MG
Statuz: SD File
ME 2
5 Success B 5D
Parameter Purpose

Select Folder Select the folder, or use an operand to assign a number at run time using the
following values:

Alarms: 0 « DT main folder: 1 « DT1-4: 101 to 103 * Log: 3 * System: 4 «
User_app: 5 ¢ Trends main folder - 600 ¢ Trends1-4: 600 to 603 « SdBLocks: 9 ¢

Excel main folder: 100 « Excell1-4: 1000 to 1003 « Web: 11

File name Either enter the file name, or provide it via operand.
Status This MI is a bitmap; a bit turns ON to indicate status.
Messages The Ml is initialized when the function starts.

258

VisiLogic: Ladder Programming



SD File Functions SD Ladder Functions

e All bits OFF - No errors, and the SD card is idle

e Bit 1 - SD Card internal error.

e Bit 2 - Cannot read file

e Bit 3 - No SD card found, or the card is locked (Write-enable OFF)
e Bit 4- The SD card has failed (Check SI 66)

e Bit 5 - Path not found

Success Bit Turns ON when the data is successfully written to the Block. It remains ON until it
is reset by the application, or until the application calls the function.
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SD: Safely Remove

Rename SD File
Use this to rename any file on the SD card.

Al Ml 2

[~ Status: Fename

MED
Success Bic

‘% Rename 5D File

Input

Folder Mame:

||:aT1 (100)
Did File Mame [fesmat 8.3}

[MI 0 - Old File Name: Rrename 5D File
Mews File Mame (foemat 53]

Dlutput
Shalues:

[h-lil 1 - Mew Fila Mame: Rename SD File

|HI 2 - Stabus; Aename SD Fil=

Success Bit

|HB 0 - Success Bit Rename 50 File

ok Cancel |

H

Pl B |l 1 1

System Operands

SD: Safely Remove

Use SD: Safely Remove to prevent the card from being physically removed
while an SD function is in progress.

When SD: Safely Remove is called, it:

Checks to see if any SD functions are running.

If so, Safe to Remove indicates which function is active via the Status DW.

It allows a current task to be completed, but prevents new ones from

starting.

When the SD card is completely free, the Safe to Remove bit turns ON. This
must be reset by the user.

W& o

16

ME 1

Request to

. zafely remove

D 0

ME 0 B 1
Request to Request to
gafely remove . zafely remove
| P {57
ME 1
Request to
gafely remove . . . . . L
{ BN EN
sD
Safely
Remowve A

LS

| Status: 5D Safely

i kB 2
Safe to remove:;

{ i
'-.R.-'
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SD: Cloning via Ladder

The Status DW is a bitmap.
Bits and their indications are shown in the following table. When a bit is ON,
the related function is active.

Bit Function

0-5

(reserved)

6 Start Saving to SD is running: SD Trend 8
7 Start Saving to SD is running: SD Trend 7
8 Start Saving to SD is running: SD Trend 6
9 Start Saving to SD is running: SD Trend 5
10 Start Saving to SD is running: SD Trend 4
11 Start Saving to SD is running: SD Trend 3
12 Start Saving to SD is running: SD Trend 2
13 Start Saving to SD is running:SD Trend 1
14 HMI function Trend from SD

15 SD File Info

16 Delete SD File

17 Folder Report: Number of Files

18 Create Excel Delimited Line

19 SD File Utilities: SD File Write

20 SD File Utilities: SD File Read

21 SD Block Utilities: Read/Write to Block 3
22 SD Block Utilities: Read/Write to Block 2
23 SD Block Utilities: Read/Write to Block 1
24 SD Block Utilities: Read/Write to Block 0
25 HMI Variable SD Browser

26 PC Utility is communicating with SD

27 Information Mode is accessing SD

28 SD Data Table Utilities: Log DT Row

29 SD Data Table Utilities: Read from DT /Search DT for Tag or Index
30 SD Data Table Utilities: Write to DT

31 Alarm History is being logged to SD

SD: Cloning via Ladder

SD Clone functions can:

#+ Create compressed data files and store them on an SD card.

* Upload compressed files from an SD card to a PLC.

You can 'clone' a complete PLC or data using the SD Ladder functions

These Ladder functions are parallel to the actions you can carry out via
Information Mode.

Notes o

The SD Card password and the Clone File password must be

identical.

This function must be used with a negative transition element.

You can use Unitronics' SD Card Explorer, included in the SD Card
Suite, to access SD card files and either upload them to a PC for
viewing and editing, or transfer them into another PLC's SD card.
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SD: Safely Remove

MB 2 (5] 4 SD Clone
clone from sd
o1 ! Touze the 50 Clone function to create or copy clones, note that you MUST:
N |— o - Call the function using a negative transition element M |-
ﬁ . l- S e . |Jze file names that do not exceed B characters [8.3 convention).
D0 Do - |F you are cloning an 05 or a ‘Full Clane”, the file name MUST be exactly
. o087 i MBO 8 characters long.
- 7. Full cloning Success Bit 50
o ; . . . Input: Dutput
Direction: Shabus:
[Flone fiom SD ||| AT - Status: 5D Clone
File type: Success Bit
[7. Full cloring (DT, Fitmwiare, UA, Operands] _| B 0 - Success Bit: 5O Clone _[
File name:
[CLOWEZSD |
0K | Cancel | Hep |
Parameter Purpose
Direction Clone To SD: Creates a compressed data file in the correct SD card folder
Clone From SD: Installs a compressed data file from an SD card folder into the
PLC
File Type Select Direct or Constant.
If you select Direct, the value in the register determines the data file that the
function creates/installs according to the following legend:
2 = Full Data Table (*.fdt files)
4 = Firmware (*.0xx files: .013, .035, or .057)
5 = User Application (+VLP if exists) (*.vxx files: .V13, .V35, .V57)
7 - Full cloning (DT, Firmware, UA, Operands)(*.Cxx) .C13, .C35, or C57)
8 = Operands (*.Dxx files: .D13, .D35, .D57)
Note that the file extension numbers relate to the Vision model: .x13 =V130,
.x35 =V350, .x57 =V570
File Name This is limited to 8 characters. The file extension is automatically assigned by the
PLC according to the file type.
@ If you are cloning an OS or a ‘Full Clone’, the file name MUST be exactly 8
characters long.
Status This MI is a bitmap; a bit turns ON to indicate status.
The Ml is initialized when the function starts.
e All bits OFF - No errors, and the process is idle
e Bit1 - No SD card found, or the card is locked (Write-enable OFF)
e Bit 2 - Clone utility busy
e Bit 3 -File type not found (*.FDT,*.0Oxx,*.Vxx,*.Dxx,*.Cxx)
¢ Bit 4- Incompatible Boot Version/Firmware/Clone file
e Bit 5 - Internal use
e Bit 6- Timeout exceeded
e Bit 7 - - Safe to Remove Bit is ON
e Bit 8 - Path not found (Install Clone)
e Bit 9 - Password error
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Success Bit Turns ON when the data is successfully written to the SD. It remains ON until it is
reset by the application, or until the application calls the function.

SB 366: Clone in Progress. Note that the process can take from several
seconds to several minutes.

The following nets show the conditions required to run the function.

I 82 —EN_End—
Powser-up bit PLCMAME | - -
1 Cara's PLC !
0 — | C
SB A7 « SBA8 : ME 3
SD Cand . SDCardis .| SDis totaly
2 Presend . ‘Wite-Enabled . cool. dude!
a1 | i (s)
= SESS ME 3 ME 2 [5]
F2 . SDiztolally | clone flomsd - -
3 . I'.‘-'DDldLﬂEl
g Pl | (R)
S Me 2l N_EN
clone framsd | - - Coe SD Clone
D#1 i Ml 1 ]
o Nl ] Clonie from S0 1la C Ctabues: 5D Clone )
ST D#7 Ll ol ME 0 .
4 : Coe 7. Ful cloning Success Bit; SD -
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COM Functions

COM Functions

For information regarding COM functions, please refer to the VisiLogic -
Communications manual.

FBs Library

When you install VisiLogic, the program also installs a Function Block (FB)
library for advanced functions, such as SMS messaging and MODBUS
communications. FBs that are currently installed in VisiLogic are listed under
the FB's menu.

For specific information, refer to the manual VisiLogic — Function Blocks.

= Com = FB's +

_'_'_'_'Jy Check For Updates ' -
§# Events

".nohdofcddE Trend (Lagacy}

Dirawe Axis
PID Aagtir-bunie
PID

Apcelerate

PEND databoe ‘Hen (a2

P

Loadesl

Fask Resporde: Expansion Module
GPRS

BAS

r T ®w w wv ¥ ¥ w v w ¥ ¥

Fiter
Remate PL DotaCon »|'|m_ Configuraticn
e fact vall perl B2l Crum Sequences v | 63| Update

?’ MODELS » IMasher Diata Request

§ MooeusIP DataCorm Data Syrchronizatios

k

o sMs v |G Hel...
k
b

FEE RN T

@& Protocol

Note ¢ You must use a condition (RLO) to activate any FB that requires
Configuration in your application, such as MODBUS or SMS.

Note o To enable Live Update, select to use a proxy server in Project
Properties.

Use Function Block Information, located on the View menu, to check:

® Which FBs are installed in your library.

° Which FB versions are installed, which versions are used in the
open project, and to manage FB versions.

® FB memory usage.
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FBs Library

ﬁ FB's Library |B= ‘ersions |zed Flazh &llocation | % RaM .ﬂ.llucatiunl

FE Types Dseratiuns:
MODBUS Mext event
SMS Fresvious ewent
Clear current
Clear all
~Ewents - 1,00 ~Scan
An Event iz the change in statuz of an ME from Ilze the Events: Scan to define a
OFF [0) ta OM [1]. Eventz can be uzed, far vectar of MBz and locate the first
warmple, o monitor the status of an array of alarm pogitiwe bit within that wector,
Click to wiese the  (its,
FB's help file.

\ Help | Exit |
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FBs Library

Versions Used

i Function Blocks Information x|

This iz the version
available in

Thig iz the version
uzed inthe current
project . ]

Click to select
an FB and
perform the
operations
described below:

1.00 1.00

Click to
remove &
shecific

VerSion

Click to update
the FBs used in

the project to the
installed version.

Click to zelect
ancther FE
VEFSIon.

Hemave | pdate Set other verzion .. |

E =it |

Updating FB versions

Standard Vision: To install an updated FB library, select Update from the Web
from the FBs menu or Help menu, then follow the on-screen instructions. Note
that at the end of the download, you must close and then restart VisiLogic. The
new FBs will appear on the FBs menu.

Enhanced Vision: FB libraries are updated as part of OS releases. When you
update the OS, FBs are automatically updated as well.
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FBs Library

FBs List
MODBUS, serial

MODBUS, IP

SMS Messaging

GPRS

Remote PLC DataCom
Communication Protocol
TCP/IP Communication Protocol
PID FB

Drum

Events

MB as PWM

Loadcell

Filter

Accelerate

Fast Response

Draw Axis

BAS

Trends

If your project is configured to Vision controllers that do not support HMI
object Trend graphs, the Trend objects will not be displayed in the Project
Navigation Window. These controllers include V120/230/260/280/290
(monochrome). In these models, the Trends (Legacy) Function Block may be
used.

Trends (Legacy) Function Block
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