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reproduced or transmitted in any form or by any means,
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recording, for any purpose without written permission from
Unitronics.

The information appearing in this document is for general
purposes only. Unitronics makes no warranty of any kind with
regard to the information appearing in this document, including,
but not limited to, implied warranties of merchantability and/or
fitness for a particular use or purpose. Unitronics assumes no
responsibility for the results, direct and/or indirect, of any misuse
of the information appearing in this document nor for any use of
the Unitronics products referred to herein in any manner
deviating from the recommendations made in this document.
Unitronics assumes no responsibility for the use of any parts,
components, or other ancillary appliances including circuitry other
than as recommended hereunder or other than that embodied in
the Unitronics product.

Unitronics retains all rights to its proprietary assets including, but
not limited to its software products which are copyrighted and
shall remain the property of Unitronics. Copyright protection
claimed includes all Forms and matters of copyrightable materials
and information legally allowed including but not limited to
material generated from the software programs which are
displayed on the screen of the Unitronics products such as styles,
templates, icons, screen displays, looks, etc. Duplication and/or
any unauthorized use thereof are strictly prohibited without prior
written permission from Unitronics.

All brand or product names are used for identification purpose
only and may be trademarks or registered trademarks of their
respective holders.

Unitronics reserves the right to revise this publication from time to
time and to amend its contents and related hardware and
software at any time. Technical updates (if any) may be included
in subsequent editions (if any).



VisiLogic Software Manual - Ladder




Table Of Contents

| BF: T 14 1< SRRSO PRSPPI 1
7T 16 (<3 G 214 1o OO RO RO RO USSR RURPSRURPR 1
Calls: Program CONLIOL.........cueiiiriieiieiiiieste ettt ettt et e teesbeesbeesaeeseesseesaeesseesseesseessasssesseesseesseessesssesssesseenseenes 1

Calls, Jumps, and Labels........cccoiririiiiiiiiiinecceeee sttt sttt et sttt ee e e 1
Program Sequencing: Modules, Subroutines, Labels & JUMPS ........cccccoevieviieiieiiiieiieeeeee e 2
LabElS & JUIMPS ....veveeieiieiieeeeee ettt sttt ettt bbbttt eb et b e ettt en et et be e 5
CAll SUDTOULITIE ...ttt b et ettt ettt b e bt bt et ea e b e et e e bt eheebe e st en b e b e nae b e sbeebeeneensenteneenbenae 8
SUDTOULINE: RELUITI..c...eiiiiiiiiiiiiiiececee ettt ettt ettt et st bt e b e e bt et eanesbaenbeens 8
OPEN @ SUDTOULINE ....eovevieiiiietirtieteetcett ettt sttt et ettt sttt sttt e et et st be s bt bt et et et e saeebesbeeseemeensentenaennes 10
Ladder Nets With FEEADACKS ........ccueiuiiiiiiieii ettt sttt ettt eaes 11
ELOIMEINES ....eeiiiieiie ettt ettt ettt et e et e e e te e e beeesbeeesbeeasbeeeabaeanseeeasaeanseeessseenseeensaeenseeenteaenseeenbaeanbeeenbeeanreeans 12
Ladder Elements and FUNCHONS LAST......ccueiuiiiiiiiiieieieese ettt sttt 12
Placing a Ladder EIment i @ NEt.........c.occiiiiiiieiieiieieeie ettt vt eaeeesesteesteesseesseessessaesseesseesseessesssesssesseens 15
DELEte EICIMENTS ....ocuiiiieiiiiiiecie ettt ettt e et e e ettt e et e e s tveesabeesabeessbe e sseasssaessseessseesseessseessseessseensseessseenssens 16
Change EIEMENt TYPE....ccuicuiiiiiieeiieitietieieete et et et eteeaesttesteesteesbeesbeessesssessaesaesseessesssesssesssesseessenssesssenseans 17
(@) 41 To7 £SO 17
DIIECT COMEACES ....eeniientieiiieiie ittt ettt ettt ettt st b et e bt e st et b e s bt e bt e bt embeeatesbtesbeesbee bt enteennesanenbeens 17
INVEITEA COMNTACES ..eeuvvieieiieeiiieeie ettt e et eete e ettt eeibeesbeestbeesbeestbeessseessseesssaeseseasssaesseessseessseessseensseesssaessseessseenssens 18
Negative Transition CONTACE ......c..ccueriririririetetetertere sttt ettt sttt sbe ettt et et esaesbesaeebeebeeseensesenaeneeenes 18
Positive Transition COMTACT.......c.coviiiiiiiiieriett ettt sttt ettt b e bt et eatesbee bt e sbee bt eateesnesanenbeens 19
OIS ottt ettt ettt et e et e e ettt e et e e e tbe e e beeetbee et beeatbeeeabeeatbeeaabeeatbeaatbeetbeeaabeeatbeeatbeetbeeaabeentbeearbeeasreeanreennreas 20
DIHIECE COML .ttt ettt b e e h e eh e st et et e et e e bt e bt e st ent et e beebeebeebees e et e b enbenteenes 20
INVEITEA €Ol ..utiiiiiiiiiicie ettt ettt e et e et e e e b e e e ab e e s abeestbeessba e ebeesssaessbeessseesseesssaessseessseessseessseenssens 20
RESEE COIL...neiiieitee ettt ettt e b e s bt e b e bt et et bt sbe e sa et et et st enbeen 21
SO COTL .ttt ettt h ettt bbbt a e a et et h ekt h e h e eh e e n e et e be bt beeheeb e ent et e bente b e 21
TOZEIE COML ..ttt sttt ettt e a e s et b e e bt ettt a bbb et st eaes 21
IMMEAIAte EIETMENES. ....cc.eiiiiiitiiteitiei ettt ettt b e et e b et e ettt ebesb e e st et e e nbesteenes 21
Immediate: Read PhySical INPUL .......cc.eeiuiiiieieeieeieeee ettt ettt e sae et et e eneeeneenneens 22
Immediate: Update High-Speed INPUL ........c.ooiiiieiieiieieeie ettt e st saeebe b e esbeessessnens 22
IMMediate: WIItE t0 OULPUL .....eociiriieiietieieeieeieste et eteete et e steesteesbeesbeessesseesseeseesseessesssesssesssesseessenssesssenseans 24
Immediate: Write to Physical Analog OULPUL..........cocueviiriinirinerieicceeree ettt 24
OPETANAS. ..o euvieeitieeieeetteette st e et e st ee et e e sbeestteessbeeasteesaseeasseesssaesseessseesseensseensseensseensseensseensseensseensseenseeensseensnesnses 25
OPCIANAS ...ttt ettt st b ettt et st h e s ae bt es e et et s a e bt e bt bt et et ettt be bt st et et et st enes 25
Linking Operands t0 EISMENTS. .........coieiiiiiiieiiiiesiesteeie ettt ettt ebeeesesteesteesbeesseesaessaesseesseesseesseessesssesseens 26
OPEIand AdAIESSINE.....cc.veteiiriiriietiriteitet ettt ettt ettt sttt sttt et et e ae st b e s bt e bt et et et e naeebesbeese et ensentenaennes 27
POWET-UDP VAIUCS ...ttt ettt ettt ettt et e at e et e et e e st enseeaeesmeesneesaeenseenseeneeeneenneens 27
CONSLANE VAIUES  # 1..eeieiieieieite ettt ettt st b st eh et et et e e bt e bt e bt e st eat e b e beebeebeesees e et ensensesaeenes 27
OPCIANA TYPES ..uvirvinriiieiietetente sttt ettt et ettt sttt et ettt ettt b e s aeeb e ese et et e st be s bt e bt et est et e st e ebesbeeaeeneensententenes 28
FUNCLIONS ..ttt et et e a e s bbbt et e et s bt sbe e s bt et eat e e st e sbeesb e e b e enaeenbesaees 49
Placing @ FUNCHION 10 @ INEE......ooiiiiieiieiieeee sttt ettt et e et e st e et e enteeneesneesneesaeenseenseenseeneenneens 49
L2 S 5 o) PSSR PRRUSR 50
COMPATE FUNCLIONS ...veeiiieiiieitieciee ettt ee st e st ettt e s be e sttt e sbeessbeessbeessseessseensseessseessseesaseensseessseessseessseenssenn 52
LOZIC FUNCLIONS ...ttt ettt et et e st et et e e ae e et e e s s e e st enseensesmeesneesseenseenseenseeneenneens 56
IMAth FUNCHIONS ..eutentiiaitiieiite ettt sttt ettt e b e s bt e b e e bt emteeatesbeesbeenbee bt enteesnesbnenbeens 68
StOre & L0ad FUNCLIONS .....ccuviiiiieciie ettt ettt ettt et teestb e e sabeestbeessae e tbeessseesseessseesseesseessseesseensns 80
CLOCK FUNCHOMNS ...ttt ettt st b e s et eh e st et et e et e e bt s bt e st eat et e b e eaeebeebeeseentensenbenteenes 85
VECHOT FUNCHIONS ...eeuvviiiiieiii ettt ettt ettt ettt et e e it e e stae e tbeesabe e tbeesaseetseeesseessbeessaeassseensseensseesseensseesseenses 104




VisiLogic Software Manual - Ladder

SETITIES ettt ettt ettt ettt ettt ettt et te ettt et e ettt et e ettt et e ettt e a e e e bt e et t e e bt e e aa e e tbe e na e e taeeanb e e nteeanbeenteeenbeennbeennseennrean 119
(0] s OO O OO OO OO PO O PR UPRROPRO 124
HMI Ladder FUNCHIONS......couiiiiiieeeieeieie ettt ettt ettt et e st e et e e e s e eneesseesseenseensesneesneesneesneeseenes 138
Floating Math FUNCHONS .......ccviiiiiiiiieiieii ettt ettt et et s e teesteesseesseessesssesssesaesseesseessesssesseesseenseenns 142
INEEITUPE ROULINES ..ottt ettt ettt et e st e st e et et e et e es e eseeese et e enseenseensesneesneenneeseenes 146
....................................................................................................................................................................... 149




Ladder
Ladder Editor

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

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

Use the Ladder Editor to:

= Place and connect Ladder Elements.

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

= Insert Function Blocks (FBs) into your program.

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

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

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

DEd| ¥ =@ 'EEEH ﬁﬁ@ﬂw‘ & |
I:l'.unlads'l:ula'l.'.onpalu'Nalh'Flod'Lug'c'Dmkvsm'Vs:bm‘Ed‘DahTabln'FB's'
(L1} LT RCTISTIN LSRR LR R RO RTA TR LNRLIRT TR IRAINA ll—l L;_—] B angraph Drivers .
3 aciual 5P bargraph 80
1
583 EN EN
WIS e[ e
Ll I Mi 20 IRE
] Healing step &Y PN ™ o l‘m Setp %
4] Holding step © i
&) Frogam edi & [PID Coolng
] Frogam select iy &
m 5] Moduie 1
&) Module 2 Te @ ..... - .ME .....
Lfﬂum o o
&1 ) St Up Mol 1| I (PR I L E— B
) sesp Display = acive T - ) T
| :|- Frg edt Fassweed . o —
- niim.uw g — — scuaistre Phc | Lok T
. M1 -
3] .+ [Actual Tempin C
& L
L MB 9[R]
PID parameter -

Dezcaiphion
| Pt PID heating output

Mo 10 DEC |HSO Frequancy
M DEC | Program No./List driver

Ienrony Inbeg DEC | rooram _data painter

yslumﬂis T e i b
Operands

Calls: Program Control
Calls, Jumps, and Labels

The Call menu's functions enable you to set the sequence in which your program runs.
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Call HMl = DataTa
L——L%

i‘rﬁ Jurnp To Label

@ Call Subroutine
G_.ﬁ Subroutine: Return

@4" ©n Line Paint

Program Sequencing: Modules, Subroutines, Labels & Jumps

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

=& Ladder
: I Main Module
~2] | Main B outire
~#] Cooling step
] Expcube

Open Subroutine | Heating step

W Add New Subroutine

& Clear Subroutine | Heating step

| 3R] Modue 2 2 Delste Subroutine : Heating step
- B HMI

= 41 Stan-Up Mo

Rename

B - !
e 2T L Quick Wiews

#1-{%) Program edit
5] Program select

[+ hiadude 1
= Madule 2

@ Data Tables

Note o Within the program tree, elements are presented alphabetically. This does not affect the order in
which the program runs.

] Ladder Modules and subroutines can be moved via drag-and-drop, as can HMI Modules and
Displays. Again, moving elements does not affect the order in which they run.

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

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

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

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

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

MED) 00
Subroutine 4 contains < i + . If MBO is turned ON in Subroutine 1, but Subroutine 4 is not

called, OO0 is not updated. The order in which I/Os are updated depend on the PLC program scan.
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] 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.
J | The scan time is stored in SI 0 Scan Time, Resolution: Units of 10 mSec.

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

L 4

Runs Ladder PNQNM Sub Module

.Eirs’t Subroutine Sub x Suby ’Suh a
. The_pro_grarn sCan Nt 1 M r ?1 I @1
beqins in the first

¥ /
subroutine of the Mt 2 /NE’[ 2 et 2 [Call S0k = Met 2
main rodule, Call Sub Call Sub y =

. Net 3 L [Met 3 > het 3 Met 3
» Subroutines a[% run %—I %‘4
only if they are et 4 —LEE et 4 het 4
called. Ret Ret Ret Ret
het 5 L met 5| Ret Met 5 e Met S po
e

3 | |

b}
Writes Physical Output Values (Updates Coils)

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

Motes ¢ A 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.
hich Display loads first?
2. Updates Variahles - During the initial program scan, the first Display in
the HMI program loads.
3. Executes Jump to Display - However, if a Load Display element is activated in
according to condition s the Ladder, its Display is loaded, because the Ladder

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

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

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

5B 3¢ Display: Exit

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

¥

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

5. Processes Keyboard everts

Processes Communications
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Call Subroutine & Subroutine: Return

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

—

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

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

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

.MB.'IQ. .
System OF.

from this point

Program continues

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

hMarnual Made

i
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Within Subroutines: Labels & Jumps

. D 0 5 | ModuleMain Routine)] == =]
Froject Edt  Wiew [nsert Buold O When the conditions in net 16
”D BQE|}1|—=‘2|E|'X T are met, this ﬂd.|_‘7hJ [
— Jump to Label : -
[T bk e || 5 innet 16... h - Ll:lg_lv: - Dok - Sae - Col | EFEEA |
|~ & =
=] Ladder = -
B [ Hain Modue ME 1[F] WE 2 ystem Check || -
| 21 Main Routine Cumrent Tive . Curert Date |- .
2] SubAoutie 2 16 )
1 SubRauine 5 — | | %1 el
= SubAoutine & it o
& suthoutine 8 ETRT
ME 1R
& SubRoutine 3 DJuent[TiEre .
i 2] SubAauting 10 17 .
= [F) Module 2 — ]
8] List Tes! Sub - | wjumps over nets 17 & 18
HHMI | 22
2} Start-Up Display ADRB
Menu
M ath Farameler Display @
- @] & Valee Display
-..to Label System Check in o
et 19, BN  ENO
n AHD
PIRI Mmoo cboomiz o
Auy Cel A Cell AANE BAND C
TES WO DTy .
=] Ta Year Display (]} de
: =] Month Select Dizplay J:L' vale
=[] Day Tims Display System Check |
i+ 2] End Trne Digplap ME 1[R] o
&) Days Select Display 1900 Cument Time -
& Day of Month Display — kN ENO N ENO
'@'T'aa Wicrith ol S 0F A0
2] From ear bMadify Wi 1 i | Mit02 M0 T
T un = Avas b hwcel funCell " b soREAMD C =

E I;add.ar I

Labels & Jumps

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

Using Labels

1.

Place a Label in a net.

4
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W PID programmer.slp - Unibronics VisiLogic OPLC IDE - [Ladder Application (Main Module.Execute])]

fropct Edt Vew nsert Buld Corecoon  Ladder HMI  Help

DESW I =0 ¥ ER SEEc A ¢ A & 3

2. Create the condition that will cause the jump condition.

Place a Jump after the condition

Corkactz = Cols = Compare = Math ~+ Lopc =~ Clok =~ Siwe ~ Vectwr = Call = DataTabks: = FB: -
1 g 1&!;‘\;#&5 e e LINESA
Bl I =i " -
ST  Actual Tempn C 7 Achual temp. %
[ Hesting and Holding steps
x|

] Brmin I?_'J

@ [

b= =l . e

- @] temin —

B S ﬁ [EI

‘&) Mezee (51 KL

I ck Sysbem
— L & w2
+-{&=] Frg erier Help Halding slep o e ADD v
E1-{E] Prg edt Pasaveord aciive
[ 1 1l 12 Ml 28 Ml 28
&) Frg edt Pasvod — Fl T - 5 -4 = " EEEE
& 1B Frogim et 3| . 12-4nin Hakdng steg bme Holdng step lime.

- &) Prgname DHEEBO B Mi13 e

- & 11 min welit =l " 2:gec
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Cal ~ DataTables -

1. Select Jump To
Lakbel.

€3] HMI Display Loaded
[ Load Last HMI Displary

6] cal Subroutine

2 Placethe Jump @] Stbroutine: Retum
To Lakel function

inthe net, the

i Select Label

x|
Select Label box RESLRE )
OpENS . f'“"f"' EI Label |
v Label | SubRouting | Ok, |
Fump Stabus Hepdrawlic Pump Cancel

3. Select the desired Filvat Hychanlic Pump Coreet |

label; the function — : _ Help

appears with the — o Check Spstem Stabuz  Hypdrawbc Pump

linked lakel.

To change the label linked

to & Jump To Lakel function: MB O[R] Ermnpy Vst

e |

-Double-click the function;
the Select Label box opens.

- Select the desired label: — —p————#
the new [abel iz aszigned to B S
the function.
D300 ||g
) s | ModuleMain Routine)] |
Eroect Edt  Wiew [nsert Buid O When the conditions in net 16
”DBE|}1D\E|X T are met, this ﬂd.|%| [
— Jump to Label : n
[T k4wl 4 innet6... b - Lug_lr; - Dok - Sae - Col | EFEEA |
|~ & =
= §Lauder . - .
I: @Maln Madude MET[R] - WE Z peemChack | - - - o o
-8 Main Rautine Cunrent Time . Curert Date |- B
; i ] BubAouting 3 16 ) 0 Y
- Bl Subfouting 5 — BN A
B CubR e g e
Segrogier
MET[R] - - - - - - - . . . L
%] SubRoting 8 Du"en[[Tiil'rB ....................................
i 2] SubRaoutine 10 170 o
|_ @Modde2 ] L
8] List Tes! Sub .. .| wjumpsovernetsi7 &8 | ... .
= Eo iz B o
E .Start Up Dizplzp &ORB
3 Mena L | |
I_: M ath Farameler Display @ ...........................
L ] Ve Display
o otoLabelSystemCheckin | (DO - -
i net 19, N ENO
....... o] e
: MI1m TR N Y cbo oMz o
iy u Cel U Cel
Y EON—— AmCel  AusCel AANBEANDC
P & TovearDigply SN 00 0 Me g T M3 d8 | T
- ] Month Select Dizplay J:L' _ R S ) mnn— L S
I: @DayTln'-chsplay B atem Check [ |
H ElEnd]'merplap HE‘I[H] L A, L
&1 Days Select Display 190 CawentTime |- - - -« o P
,__ @Datenugplay ............................... e
&1 Day of Mont Dizplay — kN ENO N ENO :
‘T'aa Worth Ko R ofF | - - - - - - o a0 | - - - - -
S FomYeabodly | | Wi 1 i | Mit02 T T o
=Py = Avas b hwcel funCell " b soREAMD C =
E Laddar . H'""I T | - .b |_
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Renaming Labels

1. Torename a Label, double click it, enter the new name and click Apply.

& Rename Label x|

Pump Etam% | Top Pump Status

Fill'v
Emply W2t
Check Sypstem Status

ok ] apew |

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.

oo s |
Id Connection Ladder HMI Help

A -ICECIDEEIEIER

| cotact: = Cols = Compam = Moth = loge = Clock =~ Stwe =+ Col =~
The Call SubRoutine function
cauzes the program to ME 15 - Ao Mode
fjurmp® from Syztern CK
SubRouting System Check to
SubRoutine Auto Mode, | ST—
| Ed

The Called SubRoutine —
id Connection Ledder HMI Hep

(| ER HEE e s e ¥ |

| Contacts ~ Cols ~ Compas ~ Mdh = logic - Clock - Stoe =~ Cdl -
ME 22 ME E4
Al . StopPump - RET
1 .
11 11 L)

Using Call Subroutine

Subroutine: Return

A subroutine runs until it reaches a Subroutine Return function, and then jumps back to the beginning of the
previous subroutine.




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

Ladder

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

EE HEE| ST |2

The Original SubRoutine —
A== YRR
” Contacts - Cols - Compas - Math - Logc - Cleck - Stoe - Call -

1. The Call SubRoutine & . :

causes the program to WE 15 auto Mode

Jumg’ fram Sustern OF

SubRoutine System Check to 3

SubRoutine Auto Mode. | ) !

—

-~ Sloe -

Cal -

Iﬁ S

|| Cortact: -~ Cols - Compae -
il
2. SubRoutine Return @ ME 22 ME G4
cauzes the program to Al Stop Pump RET
'jump’ back to i
SubRoutine System Check. fo P "".._I_

(Start System.5ystem Check}] The Original SubRoutine —
ld Conmedion  Ladder HMID Help

the location of the

Call SubRautine function.

3. The pragram continues from

Using Subroutine Return

(e HEE A S a2 |

| Cortactz: = Lol = Compare = Math - Logice = Clock =~ Slore - Call v|
ME 18 futa Mode
Syatern Ok,

3
{ | 571

4 MEB18

from this point

Program continues

- Marual Mode
Swgtemn QK
{ 4| 1)
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1. Set a condition.

MEB 18
Swstem OF,

Y
Cal - | E &

=] set Label

| Jump To Label

| Load HMI Display
3] Call SubRoutine

SubRoutinge; Return

3. Place the funclion
in the net.

MB 18
System OK RET

ek

Open a Subroutine

To open a Subroutine for editing:

= Double-click in the Project Explorer tree, -or-

Lnearization. - -

Right-click the
elenent to
openthe menu.

& cut
52 Copy
. Delets

Replace Ladder Element

#idd Element To Watch k
Find: Linearzation, -

Open; Lnearizatione.__

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

Thiz opens the
Call function's
target.

Right-click the Subroutine in the Project Explorer tree, then select Open, -or-
Right-click a Call Subroutine element to access the targeted subroutine.

Search Resuts:  Lineanzabon, -

Mair Moduks
Main Moduls
Main Moduls

JT|E
i Modue M Es
] Main Rioutine &
- =] Prior_display 15k
] Param_esnty_Suk || 4PR] 1
- Lmearizabion
Acoelesation W E

IUNEAREZATION SubRoutine

.

LIMNEAR

M1 15 0]
%

ENO————————

MI15[0]
o [ oukput |
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Name-Rename Modules and Subroutines

(=) SetPaints
2 warnings
(=) Alaeins
(=) Status

Ladder Nets with Feedbacks

(=] Traubleshooting

Project Navigstion = E Cadder = Joorteol Procram. Pump Numle
- Click an item to open it. = Main b adule I
" dele, ane renams Ladds Bl -
. rename r - - Buton: - Systemin s
Modules, SubRoutines, and i5 Sgei“l F“”_'I:"‘"”S —— Mo
HMI Displays. arm i1 |
2] Alarn 2 1 -
o] Alaen 3
Add New Module
2] Oven E i
a9l HM| EI Add New SubRouting
5] Stait-Up C = pelete Module : Manual Mode

Renarne |
2
) Bl 1
| Purrp Pre:
Fa 4nr

According to IEC 1131 - 3, it is possible to create Ladder Diagram nets that contain feedback loops, i.e. where
an element is used as both contact(s) and coil(s) in the same net.

In Ladder Diagram, all external input values such as those associated with contacts are gathered before each net

is evaluated.

1 MB 1 Start - - - - - - ME & Permit MB 7 Fan
5
e . L
1 I 1 I LR
ME 2 S 1 MEB 7 Fan MBS Local | -« -« - o
| B} B |
ME T SW 2 | - .
[P - -
gl

In the above example:

Where the net uses the state of its own output, the value of FAN (MB 7) coil associated with an inverted contact
of MB 7 is always the value resulting from the previous evaluation.

However, if the value of FAN (MB 7) is used in any following nets, the latest evaluated state is used.

11



VisiLogic Software Manual - Ladder

Elements
Ladder Elements and Functions List
Contacts
Direct Contact (NO) ﬁ|
Inverted Contact (NC) M

Positive Transition (Rise)

—t
=1
T

Negative Transition (Fall)

-
rad
-

Immediate: Read Physical Input

Immediate: Update High-speed Input

Coils
Direct Coil ﬂ
Inverted (negated) Coil ik
Set Coil ﬂ
Reset Coil {RFr
Toggle Coil 4Kk

Immediate: Write to Output

Compare

Greater Than

]

Greater/Equal ==
Equal ﬂ
Not Equal ﬂ
Less/Equal o=
Less Than ﬂ
Math
Add ﬂ
Subtract j
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Multiply

Divide i

Linearization, single value

HE HE

Linearization, vector

Factor ﬂ
Power AR

Square Root

|i

Increment/Decrement I+

Floats

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

Extended: Square Root, Power, Exp, LN, Log10, A Mul (10"B)

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 I
OR I¥|
XOR |
Shift Left/Right i Ty
Rotate Left/Right (o | ¥
Bit Set/Reset
Bit Test
Store Bit Status
Load Bit Status
RS-SR Flip-Flop

Clock

Time ‘
Day Of Week ‘

B e
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Day Of Month

Month

Year

< = aE

UTC (Universal Time) functions

Store

Store Direct Function

Store Indirect Function

Store Timer/Counter Preset

Load Indirect Functions

Load Timer/Counter Preset

B2 |iE |B° B° =

Store Time/Counter: Current Value

Load Timer/Counter: Current Value

Vector

Load

Load Timer Bit Value

Store

Find

Fill / Fill Offset

Copy / Copy Offset

Compare / Compare Offset

Bit to Numeric, Numeric to Bit

Get Max

Get Min

Vector: Copy Memory

Shift Byte Left

Calls
Jump to Label ‘ W
Load HMI Display ‘ &
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HMI Display Loaded

Load Last HMI Display

Call Subroutine

Subroutine Return

Strings

Transpose

® 2 & &

Num to ASCII

Display RTC (ASCII

IP to ASCII

Data Tables

Read/Write

)

Direct Read/Write

Data Tables: Clear Table

Data Tables: Find Row

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.

Placing a Ladder Element in a Net

1. Select any type of Ladder element by:

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

Sedect an element .

‘%I%N-{HS}{H}

= Selecting it from the Ladder menu, -or-

= Right-clicking on the Ladder to display the Ladder menu and then selecting the element.

2. Move the element to the desired net location, then click.
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3. Link operands using the Select Operand and Address dialog box shown below.

Select Operand And Address £

* Direct [|® Const |28 Network

Ul & EE e

IP—]

Delete Elements

Select the desired element(s), then

(EEEEEE Sy AR .
<xxxxxx§xxx§xxxxxxx

=B 46
kEYEEQ L.
| L M EMNCH
TR ADD
#2 da | Ml 2
should be 4
#2 g

= Select Cut. -or-

_Or_
Select Cut or Copy from the Edit menu.
16
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= (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.

Startp Coe e Mlarm aystem -
TRT

a1
z

' N
b g

F Direct Contact

F Irverted Contact

4P} Positive Transition Contack (Rise)
4Nk Megative Transition Contact (Fall)

‘i

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.

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
= Qutput
=  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:

17
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=  Memory Bit

= System Bit

= 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.

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
=  OQOutput

= 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 flow through the Inverted Contact.
The emergency light will stay off.

If the Inverted Contact address (power supply) is OFF (logic 0): power will not flow through the Inverted
Contact. The emergency light comes on.

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

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 Negative Transition Contact registers the fall in status from ON to OFF. You can
link it to any of the following bit operands:
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=  Memory Bit

= System Bit

= Network System Bit

= 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 A maximum of 255 Rise/Fall elements is allowed in a project. To ascertain how many elements
of each type are in the project, use the Find Element utility on the Edit menu. Search for
Positive Transition Contact and Negative Transition Contact. The sum of the results must not
exceed 255. If a program exceeds this number, Error 1017 results.

Positive Transition Contact

A Positive Transition Contact gives a single one-shot pulse when its reference address rises from OFF (logic 0)
to ON (logic 1). A Negative Transition Contact registers the fall in status from OFF to ON. You can link it to
any of the following bit operands:

=  Memory Bit
= System Bit
=  Network System Bit
= Network System Input
= Qutput
=  Timer
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
number 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 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 A maximum of 255 Rise/Fall elements is allowed in a project. To ascertain how many elements
of each type are in the project, use the Find Element utility on the Edit menu. Search for
Positive Transition Contact and Negative Transition Contact. The sum of the results must not
exceed 255. If a program exceeds this number, Error 1017 results.
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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 Coil

= Set Coil

= 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:

=  Memory Bit
= System Bit
= Qutput

=  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.
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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
= Qutput

= Timer

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
= Qutput

=  Timer

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
=  OQOutput
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.

Immediate Elements

Immediate elements are located on the More> Immediate menu.
Generally, 1/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.
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Immediate: Read Physical Input
Read Physical Input is located on the More> Immediate menu.. This element can be used 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
MEm oY

Uzes input data
to execube
parOGE S

Updates output s,
writes P L C
MEMary

|

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,
wiites to PLC
memoty

*

Executes program

- [
Fead Inpul

112 .ﬁ.
Fead Input: 7|

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 activating condition.

Immediate: Update High-speed Input

Update High-Speed Input is located on the More> Immediate menu. This element can be used 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

}

Hardwvare Courter

H.5.C--

in PLZ Memory

==

in FPLC Memory

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.

Thiz iz the
current

counter
value

e e e

V120-22-UA2

1, Anstog Dutputs | B High Spocd Inputo |3 High Speed Inputs Freload) || M High Socer
i

More

High Speed Counter 1] Counter Y alue
M1 Counter Target Value
101 MB O Reload Event
MEB 1 Enable Reload

>

x|

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.

Read Phygsical High-speed Input - Linked To Ml O

@ kE 0
Ipdate
High-zpeed .
i | EN  ENO—
dpdate H.S.1} -

o I

rike Phyzical High-speed [nput - Linked To k10

Mo bl O containg the most updated wvalue of the High Speed Counter

@ ME O
|pdate
High-zpeed o
3 {1 1 I Y o
N STORE
_\D#H-0000 EEIEIEI_'& B

)

Note o | Within a net,Update High-Speed Input should stand alone except for its activating condition.

M0

How High Speed Input contains the value B000H

101

BN  ENC—

Ilpdate H.5 1

ezl
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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.

Ordinarily, a PLC program scan runs like this:

Program Scan

¥

Reads inputs,
wyrites tox PLC
MEemary

Uses input data
to execLds
pragr am

Updates output s,
werites toPLC
MEMmOrY

I

When the program encounters Write to Output, the program immediately writes the physical PLC output, then
executes the rest of the program.

-

Reads inputs,
wiitesto PLC
MEM Oy

Executes program

.“ 1 ] - Cwfite Quiput: - . .
=

S Twie Ouipd
o |
WATite Dukpat

To use Write to Output, place it in a net after an activating condition and select the desired output.

Note o Within a net, Write to Output should stand alone except for its activating condition.

. 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: 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.
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M|
inPLC Memary

Phyzical device

When mmediste Wiite is called, the
value inthe linked Ml iz immediately
weritten ta the physical analog output

Digial Outputs | (7% Analog Inputs !54 Analog Dulpuls i

&t |,

Note o | Within a net, Write to Physical Analog Output should stand alone .

E Laddes

= B} | Main Modue

]

Operands
Operands

Ladder elements and functions are linked to operands. Operands contain data. The Ladder elements and

I Main Routine

_Integrupt 2. 5 mS

H__ENO
AywB STORE
LA (L I Y DHO el MI0([D]
Interupt courbes Iinterupt counter
DB 10750 dg
nefite: ADD o Analog Oulput.
Wit 8,0 B
AQD

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.

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.
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Operand Types and Symbols

Type Symbol Quantity Value Address Range
Input 1 544 Bit 10-1543
Output (0] 544 Bit 00-0543
Timer T 192 32-bit T0-T191
Counters (C) c 24 16-bit C0-C24
Memory Bit MB 4096 Bit MB0-MB4095
Memory Integer MI 2048 16-bit MI0-MI12047
Memory Long Integer ML 256 32-bit MLO-ML255
Double Word (unsigned) DW 64 32-bit DWO0-DW63
Memory Floating Point Integer MF 24 32 MF0-MF24
Constant Value # Dynamic Dynamic

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-SI1511
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 10-116

Network System Integer NSI 2 16-bit S1200-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 B

", Direct Ilﬂ! Const | (88 Network
II II ”Pressure |
B[] [EmEsks

Cancel |

2\
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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
=  MI35-"35"is the address of the MI Operand
= T 12-"12"is the address of the Timer Operand

You can also assign descriptions to the operands you use in your application.

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 £

., Direct |’.‘}g Const |22 Net |

P owver-
IMI j |32 |Start Tempdg Tgﬁreup EI

K | {E§| |DEC jp@p;‘

Carnicel

= 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.

; | Fower-up
H Ladder | HI «| value
[ m Metmory Integer I
Sl System Integer ol 0 24
ML Memory Long Ml 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.
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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.
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.

Operand Types
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 (I
Inputs are bit operands (0 or 1).

The number of Inputs varies according to the Snap-in I/O Modules and I/O 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 /O Modules and I/O 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.'
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TO1 x|
(00 0 0. 0]
Delay
{ ¥ Ok |
Cancel |
Help

There are 3 types of timers. Each timer type has 3 variables:

=  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 i —
Start HE
& Run __-_____

T —

Timer
Running

Bit
Value

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.




VisiLogic Software Manual - Ladder

5B 4 : TC1
Ky #1 - [00:00:05.00]
Drelay
| | ' "
U .
- TC 1 . 01
S [O000:0500] - Output 1
Drelay
|| {37

TA Timer: Accumulated

T —=

--T- -
b e
-

N P L T

Accumulated time  Preset Yalue
I,+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.

SB 42 . Ta 2
Few #2 . [00:00:05.00]
. Accumulated

| | h "

1 L)
. Ta 2 . Ta 2 - oz
< [0C:00:05.00] |- [00:00:05.00] - Output 2
. Accurulated || Accumulated

o (R} (5)
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TE Timer: Extended Pulse
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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.

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 begins to run, 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.

5B 43 . TE 3

Few #3 . [00:00:085.00]
Extended
o ()
- TE 3 - o3
| [O0:00:05.00) Output 3
Extended
o ()
Notes o | A Timer value can be displayed in a Display as either a current or elapsed value.

U 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.

Memary Bits
£ Opeiands [f Waiches| 2 nd |8 Compile | g Everilog |
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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.

]
EMTER
{ P | I ENO
S IMC
010
Covinket
cojfo - TDoO . 3 B Value to increment
Counter j00:07:00,00] -
. Times N9, Diect | Freset Counter value
i { 2
ok
00 com [ =fjp|Counte \Iﬂ |2
|m:|%_1:m.uu] . Courter - - . - 5, | | | | l3m=='|
wner . . . i i DEC  =| [ g
— (K} . 3 _Heo |

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.

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.

* SCW  Systam Diouble Wiord = | [REEE — - o i 2B (i ol On Lire Foumnat | Dia=oripoion
2 v | Slabus Sensoe 2
# Sigred Constarks C 2 o - & —6 ] 1 DEC
USR8 UnSigned Congtents [ 4 [ 0 0 1] 1 DEC
HET  Mebwaik - c 5 O o o | a 1 DEC

&) Opecands |[] Waiche: |§4 Fd |& Compie | g Evenilog |

Memory Integers (Ml)

Memory Integers are 16-bit integer operands that may be signed or unsigned. The range of an MI is -32768 to
+32767.
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There are 2048 MIs (Address MI 0 - M1 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 4,294,967,296.

There are 64 Double Words, address DWO0 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 -
3.402823E38 to -1.401298E-45 for negative numbers, and +1.401298E-45 to +3.402823E38 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

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.
System Bits
General, SBs 0-14
# |Descripti0n ‘Turns ON when: |Turns OFF when: ‘Reset by:
SB 0 ‘Always 0 Never ‘Always ‘
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SB 1 Always 1 Always Never

SB 2 Power-up bit Power-up occurs, for 1 scan

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 or 1

SB 10 |Float Error By OS when the result of a float By user, or at
operation is an illegal float value. power-up.

SB 11 |User Stack Overflow

SB 14 [Calculate current controller temperature (0N

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

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

SB 16 |Touchscreen Active Touchscreen is actually being touched The screen is not (0N}
being touched.

SB 17 |Enable/Disable Touch- User turns ON to enable a message to be User turns it off. User
screen indication, handwritten on the touch-screen with a stylus
Message Board function

SB22 |Enable Virtual Keypad  ON by default in Touchscreen-only models *  Off by default in |User/ OS

(V290) models with
Touchscreen +
o +
In Touchscreen + HMI keypad models ( HMI keypad

V280), user turns ON to enable Virtual keypad.
When ON, the normal alphanumeric keypad is |*  May be turned
suspended. OFF by user.

HMI Display tasks, SBs 26-34

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

SB 26 |Exiting OS Draw Mode (ON for 1 cycle after |Turns ON for a single cycle | At all other times (0N}
OS draw) when SB 28 turns OFF. This

OS Draw Mode means that the controller's happens at the following

Operating System takes control of the LCD | times:
screen: ®*  When the PLC exits Info
Mode.

®  During Info Mode
®  Rises the cycle after a
Display is entered.

When Virtual Keypad
mode exits.

®*  When a Display is entered

®*  When the Virtual Keypad (touch-screen
models) is displayed

®*  When 'Symbols' are displayed during
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Keypad Entry.

After 'Symbols' are
displayed during Keypad
Entry.

SB 27 |Enter Display without active Keypad Entry By program By program
Variables
If SB 27 is ON when a Display is 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) * ONwhenthePLCisin ¢ PLC exits Info |OS
OS Draw Mode means that the controller's Info Mode. Mode
Operat.mg System takes control of the LCD | N when 'Symbols' are | After a Display
sereen: displayed during Keypad is entered.
*  During Info Mode Entry.
*  When a Display is entered *  Rises when a Display is
. entered.
®*  When the Virtual Keypad (touch-screen )
models) is dlsplayed * In V290, which uses a
, , . . virtual screen keyboard,
®*  When 'Symbols' are displayed during SB 28 is always ON.
Keypad Entry.
SB 29 |Current keypad entry sets SB 30 (HMI keypad oS
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 oS
SB 31 |Refresh current LCD screen display variables (0N
SB 32 |HMI keypad entry in progress (ON)
SB 33 |Display, Call Sub When a Display containing a (0N
The positive status of SB33 is visible within  |Call Sub starts loading, ON
the specific subroutine only when it runs. Use |for a single scan cycle.
it to initialize operands in the HMI subroutine.
SB 34 |Display Exit Turns ON for a single scan (0N
cycle when a display is exited.
OnLine Test SB 35
# Description Turns ON when: Turns OFF when: Reset by:
SB 35 |OnLine Test Point During OnLine mode, Single Scan, |One or none instances are
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when more than 1 instance of activated

OnLine Test Point is activated

(receives RLO).
INFO mode, SB 36
# Description Turned ON Turned Off Comments
SB 36 |INFO mode By OS, Remote Access, |Turns OFF when user [Delay time to enter Info Mode is 4 seconds,

or program exits Info Mode may be modified via SI 50
Invert Touchscreen element pixels, SB 38
# Description Turned [Turned Off |Comments
ON
SB 38 |Invert Touchscreen element By By program  |If a Touchscreen text or image element is touched and this
pixels (Text, images) program bit is on, the pixels in the element reverse color.

Keypad keys, SBs 40-72

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

# Description Turns ON when: Turns OFF

when:

Reset by:

SB 40 (Key: #0 Key is pressed/held down |Key is released

SB 41 [Key: #1

SB 42 (Key: #2

SB 43 (Key: #3

SB 44 | Key: #4

SB 45 (Key: #5

SB 46 (Key: #6

SB 47 (Key: #7

SB 48 [Key: # 8

SB 49 (Key: #9

SB 50 |Plus/Minus

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)

oS
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SB 55 |Up

SB 56 |Down

SB 57 |ESC

SB 58 |F1

SB 59 |F2

SB 60 |F3

SB 61 [F4

SB 62 |F5

SB 63 |F6

SB 64 |F7

SB 65 |F8

SB 66 |F9

SB 67 |F10

SB 68 |F11

SB 69 |F12

SB 70 |F13

SB 71 |F14

SB 72 |F15

COM Port/Modem initialization, SBs 80-85

Each port is linked to 2 SBs indicating COM Port/Modem initialization status following COM Init.

Both SBs are initialized to OFF by the OS, at Power-up and at the beginning of COM Init process. When COM Init is complete,
one is ON, the other OFF.

# Description

SB 80 [Modem Initialized: COM Port 1
Example: COM Port 1

SB 81 COM Port/Modem Initialization Failed: COM

Port 1 SB 80 | SB 81

SB 82 Modem Initialized: COM Port 2 0 0 After Power-up, before COM Init

SB 83 COM Port/Modem Initialization Failed: COM

Port 2 0 1 Modem Initialization attempt failed, Modem is

not initialized

SB 84 | Modem Initialized: COM Port 3 Modem Initialization attempt succeeded,

Modem is initialized.
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SB 85 COM Port/Modem Initialization Failed: COM ‘ 1 ‘ 1
Port 3

Not possible H‘

Modem connection status, SB 86-88

Each port is linked to an SB indicating modem connection status. These can be used in conjunction with SBs 132-137, which
indicate indicating whether incoming or outgoing data is flowing through the port, to troubleshoot problems as shown in the
Help topic Modem Troubleshooting.

# Description Turns ON when: Turns OFF when: Reset by:
SB 86 |Modem Connection Status: COM Port 1 |PLC receives 'Connect' o Hang-up OS, at Power-
string from modem . . up
PLC receives string 'No
SB 87 |Modem Connection Status: COM Port 2 Carrier’
®*  PLC receives break signal

SB 88 |Modem Connection Status: COM Port 3
1/O Expansion Modules, SB 90-91
See Help topic Detecting short-circuited end devices
# Description Turns ON when: Turns OFF when: |Reset by:
SB 90 |1/O Expansion error \ I/O Expansion

not connected
SB 91 |1/O Exp. Module--Command buffer |When an I/O is processing a OFF when an I/O is

is full command. idle.
GPRS modem connected, SB 100
# Description Turns ON when: Turns OFF when: |Reset by:
SB 100 |GPRS modem *  Call Remote device begins. ®*  End Session OS

ted
connecte ®*  GPRS incoming call is answered. succeeds.
® Disconnect from
Network
succeeds.
Draw: Out of Range SB 110
# Description Turns ON when: Turns OFF when: |Reset by:
SB 110 Draw: Out of Range The OS attempts to draw a line or At the beginning of [0S
pixel outside of the legal limits of every cycle

the controller's LCD.

DTR/DSR signals, SBs 120-125

SBs 120-125 register the signals that each port receives from the DTR and DSR pins of a 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 when: |Turns OFF when: Reset by:
SB 120 DTR COM Port 1 (signal output from |DTR signal DTR signal absent OS, may also be reset by user
PLC) present
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SB 121 DSR COM Port 1 (signal input to PLC) |DSR signal DSR signal absent oS
present
SB 122 DTR COM Port 2 (signal output from |DTR signal DTR signal absent OS, may also be reset by user
PLC) present
SB 123 DSR COM Port 2 (signal input to PLC) |DSR signal DSR signal absent oS
present
SB 124  |DTR COM Port 3 (signal output from |DTR signal DTR signal absent OS, may also be reset by user
PLC) present
SB 125 DSR COM Port 3 (signal input to PLC) |DSR signal DSR signal absent 0S
present

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 when: Turns OFF when: Reset by:

SB 132 COM Port 1, Data Transmission During data send When data is not being sent (0N

SB 133 COM Port 2, Data Transmission

SB 134 COM Port 3, Data Transmission

SB 135 COM Port 1, Data Receive During data reception | When data is not being received | OS

SB 136 COM Port 2, Data Receive

SB 137 COM Port 3, Data Receive

Ethernet-enabled controllers only, SBs 141-158

# Description Turns ON when: Turns OFF when: | Reset by: Comments
SB 141 Ethernet: Card Ethernet card is No Ethernet card is When the Ethernet: Card
Exists found installed Initialization FB runs,

the PLC checks whether
an Ethernet card is
installed.

SB 142 Ethernet: Card Ethernet card Ethernet card
Initialized initialization initialization fails
succeeds

SB 143 Ethernet: Socket Socket 0 initialization | Socket O
0 Initialized succeeds initialization fails

SB 144 Ethernet: Socket Socket 1 initialization | Socket 1
1 Initialized succeeds initialization fails

SB 145 Ethernet: Socket Socket 2 initialization | Socket 2
2 Initialized succeeds initialization fails

SB 146 Ethernet: Socket Socket 3 initialization | Socket 3
3 Initialized succeeds initialization fails
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SB 147 Ethernet: Socket Connection Socket 0 is free
0 Connected established via
Socket 0
SB 148 Ethernet: Socket Connection Socket 1 is free
1 Connected established via
Socket 1
SB 149 Ethernet: Socket Connection Socket 2 is free
2 Connected established via
Socket 2
SB 150 Ethernet Status: Connection Socket 3 is free
Socket 3 established via
Connected Socket 3
SB 151 Ethernet Link: A link exists No link exists
Communication
established
SB 152 Ethernet Link: When a 10baseT link | When a 10baseT
10baseT is detected, during link is not detected,
data transmit/ during data
receive. transmit/ receive.
SB 153 Ethernet Link: When a 100baseT When a 100baseT
100baseT link is detected, link is not detected,
during data transmit/ | during data
receive. transmit/ receive.
SB 154 Ethernet: data More than one device | One or no devices
collision is transmitting data are transmitting
over the Ethernet data over the
network Ethernet network
SB 155 Ethernet: Socket | Data is being Data is not being
0 Send in transmitted via transmitted via
Progress Socket 0 Socket 0
SB 156 Ethernet: Socket Data is being Data is not being
1 Send in transmitted via transmitted via
Progress Socket 1 Socket 1
SB 157 Ethernet: Socket Data is being Data is not being
2 Send in transmitted via transmitted via
Progress Socket 2 Socket 2
SB 158 Ethernet: Socket Data is being Data is not being
3 Send in transmitted via transmitted via
Progress Socket 3 Socket 3

SMS message transmission status, SBs 184-185

When the Send process begins, for each and every message, both SB 184 and 185 are OFF. After the message is sent, the
relevant bit turns ON, indicating the success or failure of that message. Operands that are linked by the user to SMS FBs may
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be found in the topic SMS Operands.

SB Description Turns ON when: Turns OFF when:
184 SMS: Transmission Succeeded Transmission succeeds Transmission begins
185 SMS: Transmission Failed Transmission fails Transmission begins

CANbus, SBs 200-237

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

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

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 communication Error is fixed.
error

SB 237 CANbus Network disable

Keypad entry, SBs 250-251
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To learn how to use these operands to communicate data, check the topic Limit Keypad Entry.

# Description Turns ON when: Turns OFF when: Reset by:
For a single cycle after
SB 250 Keypad entry within limits keypad entry when
entry within limits.
For a single cycle after
SB 251 Keypad entry exceeds limits keypad entry when
entry exceeds limits.
SMS ASCII, SB 279
# Description Turns ON when: Turns OFF when: Reset by:
Send SMS User Program
SB 279 messages in ASCII | Should be turned ON at power-up, User Program
format before Com Init.
Reset PLC, SB 300
# Description Turns ON when: Turns OFF when: Reset by:
SB 300 Reset PLC By program or Reset is run (0N}
Remote Access
Buzzer SB 310, 311
# Description Turns ON when: Turns OFF Reset by:
when:
SB 310 Buzzer By user By user User
Turn this ON to sound a buzzer y y
Buzzer - Screen Touch
Turn this ON to cause a keypad |By user,
SB 311 touch (both HMI keypad and ON by default in |By user User
Virtual keypad) to sound a V290/280
buzzer
Data Tables, SB 500
# Description Turns ON when: Turns OFF when: Reset by:
SB 500 DT Write: Address exceeds DT
range
System Integers
General, Slis 0-14
# Description Comments

‘ Value
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SI0 Scan Time, Resolution: Units of | Updated by the controller at the A scan is a complete execution of the
10 mSec 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.
SI6 Current key pressed
S17 LCD Contrast Control 0=Minimal Contrast
50=Medium Contrast
100=Maximal Contrast
SI8  |Unit ID (Network) The ID # 1 is assigned by To learn how to use this operand, check the
default. topic Assigning a Unit ID number
S19 LCD Backlight intensity 0 - off
1 - On (low intensity) (V230
only)
2 - On (max. intensity) -
Default
SI 14 |Current controller temperature Includes decimal point. For example, if the

Real Time Clock, Sls 30-34

value is 245, the actual value is 24.5.

# Description Value Comments

SI30 |Current second According to RTC
SI31 |Current time

SI32 |Current date

SI33 |Current year

SI34 |Current day

Touch Coordinates

# Description Value Comments
SI40 |Touchscreen is being touched- |If the screen is touched, SI 40 When the screen is not touched, SI 40 = -1
X coordinates shows the current location on the X
axis.
SI41 |Touchscreen is being touched-Y |If the screen is touched, SI1 41 When the screen is not touched, SI 41 = -1

coordinates

INFO delay time, SI 50

#

Description Value

shows the current location on the Y

axis.

Comments
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SI 50

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

INFO delay time

Default by O/S (every
power up) = 4 seconds

Units: seconds.
Legal values: 0, 3 to 20.
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.

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

SI80 [Modem Status: COM
1

SI81 |[Error Code: COM 1

SI82 [Modem Status: COM
2

SI 83 |[Error Code: COM 2

SI 84 [Modem Status: COM
3

SI 85 |[Error Code: COM 3

Error (SI 81,83,85,) Status ( SI 80, 82, 84)

Value Message Value  Message

0 No error 0 Modem Idle

1 TimeOut exceeded: no reply 1 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

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

Description

Value

100

Maximum Time
Delay between
characters (units
2.5ms) MODBUS +
Modem

When MODBUS (Serial) is configured to a port linked to a modem, the MODBUS
function checks SI 100. If SI 100 = 1, a time interval of up to 2.5 msecs is permitted
between characters, if SI 100 contains 2, the permitted interval is 5 msecs (n x 2.5

=interval).
Note that:
- The power-up value is 1,

- the application must update SI 100 before the MODBUS configuration is activated.

Ethernet-enabled controllers only, Sls 141-148

Parameter | Description Value Comments
SI 141 Ethernet Socket 0: Protocol Type e 0=PC application (Read-only)
(default) Sockets are set to Protocol Type 0 by
- default. Activating MODBUS
. * 1=MODBUS g
SI 142 Ethernet Socket 1: Protocol Type Configuration changes the Protocol
Typeto 1.

SI 143 Ethernet Socket 2: Protocol Type
SI 144 Ethernet Socket 3: Protocol Type
Parameter Function

SI value Message

0 Initialized to UDP, status: Closed
S1 145 Socket 0: Status

2 Initialized to TCP, status: Listen
SI 146 Socket 1: Status

14 Initialized to UDP, status: Ready

15 Initialized to UDP, status: Engaged in
SI 147 Socket 2: Status Transmit/Receive
SI 148 Socket 3: Status

GSM Cellular Modem, GSM Signal Quality, SI 185

SI

Description

Value

185

GSM Signal Quality

modem.

*  The value is written during COM Init of the GSM modem. The value is
updated whenever the user uses the GSM Signal Quality FB.

* A value of -1(FFFF) signifies a modem error. This may be due to a weak
signal; try repositioning the antenna. If this has no effect, check the
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CANBUS, Sis 200-201, 236-237, 240-243

SI200 |CANbus Network operand
SI201 |CANbus Network operand
SI236 |CANbus Network communication error
code Value  Message
1 No Acknowledgement
2 CANbus OFF
4 CANbus Warning error
10 ISC receiving TimeOut
SI237 |CANbus Network: failed unit ID
S1240 |SIs 240-243 comprise a bitmap indicating which unit is in error. If, for example, the network includes unit ID
numbers 8, 9 and 13, and PLC #9 cannot be accessed, then the ninth bit in S1240 will turn ON. When the error is
fixed, the bit falls to OFF
SI 241
SI 242
S1243

HMI Displays, Sls 249-252

SI249 |Last Active Keypad Entry Variable |Contains the ID number of the last active variable.
SI250 |Currently active keypad entry, Currently active keypad entry, read/write.
en either eypad Ent 1thin Limits’ or eypad Ent
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.

SI251 |Previous HMI Display Number

SI252  |Current HMI Display Number To see a list of Displays in a project together with their Display numbers,

Info Mode, S| 253

SI253

Password: Info Mode

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.

46



Ladder

Error, General, S| 500

SI 500 General Error
Value  Message
3 7FFF or 8000 (integer 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
User Stack Depth, SI 503
SI 503 User Stack Depth
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 short
circuit bitmap

SDW 6 Snap-in module short circuit
bitmap

SDW 10 |Keypad entry variable value

When a keypad entry variable value is
entered, this SDW 10 holds the value.

SDW 13 |Phone number of last
received SMS

last 9 digits

SDW 14 | Socket 0: Number of sent Updated after each data transmission via

transmissions Socket 0

SDW 15 |Socket 1: Number of sent Updated after each data transmission via
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transmissions Socket 1
SDW 16 |Socket 2: Number of sent Updated after each data transmission via
transmissions Socket 2
SDW 17 |Socket 3 : Number of sent  |Updated after each data transmission via
transmissions Socket 3
SDW 18 |Socket 0: Number of Updated after each data packet received
received transmissions via Socket 0
SDW 19 |Socket 1: Number of Updated after each data packet received
received transmissions via Socket 1
SDW 20 |Socket 2: Number of Updated after each data packet received
received transmissions via Socket 2
SDW 21 |Socket30: Number of Updated after each data packet received
received transmissions via Socket 3
SDW 30 | Variable display bitmap, The value is checked when a display is When a bit is ON, the corresponding
0=Normal, 1=Inverse (or entered. variable is displayed in inverted
negative) Tt is initialized to O (negative) color; black pixels are changed
to white and white to black.
- At Power-up.
- When the program exits the Display.
SDW 31 |Hide Var The value is checked when a display is When a bit is ON, the corresponding
entered. variable is hidden
It is initialized to O at:
- Power-up.
- When the program exits the Display.
SDW 60 |Info Error Status Error Indication

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

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.

SI Description

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

Network Operands-Communicating Data Via CANbus

When a controller is integrated into a CANbus network, the data contained in certain system operands is
continuously broadcast to the network, together with the controller's unique ID number. The data is contained in
16 System Bits (SB 200 to SB 215( 16 Inputs (I 0 to I 15), and 2 System Integers (SI 200 and SI 201).

In order to enable a networked controller to read the values from another networked controller, place the desired
function in the net. In the Select Operand Address box, click on the Network tab, then select the ID of the target

controller and the desired operand.
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N __EN

CANbus

Select the

Metweark tab,

then select the
I number of a
controller in the

N __ENCY

STORE

E| Ok

netwwork. _Cancel |
3
] Help |
X &
fext, click the 7
De=crigtion drop-dovwyn 8
arrovy to display the 3 =
availahle network
operands . - L
Click the desired
st Mok,
operand to select it o B3 Netwo |
M5l - |4 - - Q
inUse | Opetand | NetiD | Adé [Desciipto Cancel
v NSl 4 200 Help
M3l 4 pal]

Functions
Placing a Function in a Net

3.

Select any type of Ladder function by:

Selecting it from the Ladder toolbar, -or-
Selecting it from the Ladder menu,

Right-clicking on the Ladder to display the Ladder menu and then selecting the function.

-0r-

Move the function to the desired net location, then click.

s

Link operands using the Select Operand and Address.

M BN
ADD
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FBs Library

Unitronics offers an 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.

FB's |= Moe. -

) % Check For Updates I

i# Events r

l"_l.ﬂ Trend [

L Draw Axis r

ATk configuration M | % FID b
Run Auto-tune A R P b

Fur PID % Loadee k
Pause Integral & Derivative Calculation i GPRS k
Error Inkeqgral r E Building Automated System ¢
Read Conkral Components w2 Filter »

& Help... T MODBUS b
T MODBUS IP b

[ sms 3

Prokocal r

Note o You must use a condition (RLO) to activate any FB that requires Configuration in your

application, such as MODBUS or SMS.

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.

Note * To enable Live Update, you can 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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FB Library

ﬁ FB'= Library | B2 ‘ersions Lzed | A Flash .-'-"-.Ih:u:atil:unl % R .ﬂ.llucatiunl

FB Types: DEeratiDns:
MODBUS Mext event
SkS Frevious ewent
Clear current
Clear all
-Events - 3100 ~Scan
A Ewvent iz the change in status of an ME from IJze the Events: Scan to define a
OFF [01to OM [1]. Exentz can be uged, for vector of MBz and locate the first
wample, to monitor the status of an array of alarm positive bit within that wectar.
Click to wiew the itz
FB's help file.

\ Help | E xit |

Versions Used

i Function Blocks Information

Thiz iz the version
uzed inthe current
project . —

Thiz iz the version

Clickto select b FE's Library 2= Versions Used | svsilable in

an FB and
petformthe
operation s
described below.

1.00

Click to

Click to update

Click to =elect

rEmoOvE & the FB=z uzed in

o anather FB
specific: the project to the werefEm
WeFZion inztalled version. :

Bemove | pdate Set other verzion .. |

Esit |

FBs List

Trends: Real-Time HMI Graph
Draw Axis

PID FB

Events
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MB as PWM
Loadcell

Filter
MODBUS, serial
MODBUS, IP
SMS Messaging
GPRS

Communication Protocol

Compare Functions
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 6 types of Compare Functions:

=  Qreater Than

=  Greater Than or Equal To
=  Equal To

= Not Equal To

= Less Than or Equal To

Note o The Vector menu includes a Compare Vector function.

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 J

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.
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1
1 C e ME 55
e o - o o o oo Temperature
.« . . . . . Equilibriation
EWN EMNO {3
A=R o
b1 1
Temperature A
Ml 3 Set Paint g

According to the above example:

= IfMI 1 is equal to MI 3; then MB 55 will go to logic "1" (ON).
= [fMI 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 #

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

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.

wlp - - . . . . . . . . . . . MBSO High
Ey) e oo oo Temperature
EM ENO {3
bl 1
Temperature A
#35 s

According to the above example:

= [fMI 1 value is greater or equal to constant integer 35; then MB 50 will go to logic "1" (ON).

= [fMI 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:
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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 #

Greater Than ﬂ

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.

E
B

- MB B0 High
Temperature
EM EMO {3
kI 1
T emperature A
#235 g

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 o 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 #

Less or Equal to ﬂ

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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3

k1 1
Temperature

Ml 3 Set Point ||

ME 51

- Temperature
. Less Eq_ual Set .

EM ENO

i M

h !

A=E Cn
-
B

According to the above example:

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 less 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 #

LessThan_fJ

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.

3
3

According to the above example:

kB B0 Low
Temperature
EM  EMO {3
A< B -
Bl 1
T emperature A
B35 g

If MI 1 value is less than constant integer 35; then MB 60 will go to logic "1" (ON).

If MI 1 values is not less than constant integer 35; MB 60 will go to logic "0" (OFF).

These values may be compared:
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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 #

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.

&
12 S ME E5
w oo o o oo Temperature
S Fluctuation
EM  EMO {3
A B SR
bl 1
Temperature A
MI 3 Set Paint | {0

According to the above example:

= [fMI 1 is not equal to MI 3; then MB 65 will go to logic "1" (ON).
= IfMI 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 #

Logic Functions
Logic Functions

Function blocks are provided for:
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Bit Test
Set/Reset Bit
AND

OR

XOR

Shift

Rotate

Convert

Test Bit

Store Bit Status
Load Bit Status
RS-SR Flip-Flop

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).

The input values in an AND 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.
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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.

Mask a 0 a a n 0 0 a 0 0 ] ] a 0 0 1

Result 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 1

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

EM ENWO

AAMD B =C
kI 50 Haour 4 cH MIET AR ¢
Bitrmap P.M. value
1 g

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).

The input values in an OR 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.

Word 1 o o o 1 1 o 1 o 1 o 1 o 1 1 1

Compare 0 0 n 0 0 n 0 0 n 0 0 n 0 0 n 1

Result 1 0 ] 0 1 1 0 1 ] 1 0 1 0 1 1 1

EM ENO

AORB=C
bl S0 Fault |1, |- Ml 51 Recent
Bitrmap Fault
#1 g

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

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:
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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.

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 0 0 o 1 1 0 1 0 1 o 1 0 1 1 1

Compare o 0 0 o n 0 0 0 0 o o 0 0 o o 1

Result 1 0 0 I 1 1 0 1 0 1 I 1 0 1 1 0
EN ENO
&x0RB=C
M1 50 Fault s C - Ml 51 Recent
Bitmap Fault
B g

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

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

(of1]o[1]of1]o[1][o]1[0[1]0]1[0]1]
Before Shift operaton

Bit shifted out

3 G G S Y =3

After Shift aperation
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= 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 bit in the integer after the operation, regardless of the

number of bits shifted out during the operation.

EN__EN
SHR
Mz | [ Mz
gtk AT e ik
oz ] | MEZE
B+ e llop- ik finl

Note that regardless of the number of bits shifted out, Operand D shows the sta
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
—»{0[ T[0T [0[ T[0T [0[ 1[0 T]0] T[0T}~

Before Fotate operation
Bit ratatedin
cofrfofrjoj1jofrfo[1]oj1]of[1[O]

After Rotate operation

= Operand A: contains the value to be rotated.
= Operand B: contains the number of bits to be rotated.
= Operand C: contains the resulting value.

= Operand D: shows the status of the final bit in the integer after the operation.

EN__EN
ROR
Mi24 | M
otk T Newlin
Dz || | MBZE
e 0 ew Link. findl

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

EM  ENO—
BIT to WUM -
ME O & o
Ml 2 5 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.

B  ENO—

NUM o BIT |-
Ml 4 2. [T
ME d g o
M e ,

Test Bit

Test Bit enables you to select a bit within a vector of registers, and store its status in an MB.
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= 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 is a 32-bit

register, an offzet of 33
causes the first bit in ML

Jtobe selected. IHI;T : EN .
Ha

NM TEST BIT
' Lz L MBED
| Star of Yector Target Bit

D 33

—E ——+
The status of awill be stored
Bit1inhlL 3... inhB 0.

Y
ML 1 ML 2 L3 ML 4

S EN P O N EXENCE ISR 1R EN | 0N KN ENEREN N ETERET | CHEN I

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 vector of registers, and set it.
Reset Bit enables you to select a bit within a vector of registers, and reset it.

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

FN  BENO—
SETBIT .
110 |
Start af Wectar B
Ml 11 |
Offzet inWectar —

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

Store Bit Status

Use this to select an MB and store its status in an MB within a defined vector.
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= Operand A, Start of Vector, determines where the vector begins.
= Operand B, Offset in Vector, selects the target bit within that vector.

= Operand C, Bit Value, determines the source bit. The status of this bit will be stored into the
target bit within the defined vector.

1 ENC—
STORE BIT .
ME10 ||
S doomooo
MI 10 g —
MB1T e )

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

Load Bit Status

Use this to select an MB within a defined vector and load its status in an MB outside of that vector.

=  Operand A, Start of Vector, determines where the vector begins.
= Operand B, Offset in Vector, selects the source bit within that vector.

= Operand C, Bit Value, determines the target bit--where the value of the source bit will be stored.

EN__EN
LOAD BIT
MET3 |, L MBIz
u]
1
L. ooeoo
M1 11 .

The function is 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)} 0 S{A)| R{(B)} 0
0 1] Ho change 0 0 Ho change
1] 1 1 1] 1 1]
1 L L1 1 1 1
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Binary Numbers

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

[E) This program shows how to use the logical OF operation The binary value of 12 inputs is evaluated
The walue of each inputis compared with & numbervalue that s entered from the keypad.
it The Memaory Bits which are parallel to the inputs are used for debugging.
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Ina

| EN_ENO
o AORB=C
ME 10 In 0 T i ¢ | MI 2 Final Value| |
I
. - [MI 2 Final Yalue || B
In1
| EN__ENO
S A0RE=C
ME 11 In 11 w2 |, o |/ M1 2 Final Value|
.
. - [ M1 2 Final Yalue || B
In2
| EN_ENO
o AORB=C
MEB 12 In12 w7 ], ¢ L[ M1 2 Final Value| |
I
. - [MI 2 Final Yalue || B

66




Ladder

67




VisiLogic Software Manual - Ladder

31T 11 0 @ 2 37 ¥} M @ wW A D
0 ] 1] oo o 0o 1 0 a0 ©0 0o 0 32
0 ] 1] oo o 0o 1 @ o0 @©8 0o 1 33
0 ] 1] oo o o 1 0 @ © 1 0 34
0 1] 1] oo o o 1 4o o o 1 1 35
0 ] 1] oo o o 1 0 @ 1 0o 0 Ji
0 ] 1] oo o 0o 1 @ o 1 0o 1 ¥
0 ] 1] oo o o 1 o @ 1 1 0 i
0 1] 1] oo o o 1 0o o 1 1 1 30
0 0 1] oo o o 1 0 1 0 0 0@ 40
0 1] 1] oo o o 1 0o 1 0o 0 1 4
0 1] 1] oo 0o o 1 0o 1 0 1 @ 42
0 1] 1] oo oo 1 o 1 8 1 1 43
0 1] 1] oo o o 1 o 1 1 0 0 44
0 1] 1] oo o o 1 o 1 1 0 1 45
0 1] 1] oo oo 1 o 1 1 1 0 46
0 1] 1] oo oo 1 o 1 1 1 1 4
0 1] 1] oo o o 1 1 o 0 0o 0 48
0 1] 1] oo o o 1 1 o0 o0 0o 1 40
0 1] 1] oo o o 1 1 o0 0o 1 0 S0
0 1] 1] oo oo 1 1 0o o8 1 1 51
0 ] 1] oo o o 1 1 o 1 0 0 52
0 ] 1] oo o o 1 1 o0 1 0 1 53
0 ] 1] oo o o 1 1 @ 1 1 0 54
0 1] 1] oo o o 1 1 0 1 1 1 55
0 ] 1] oo o o 1 1 1 08 0o 0 Sb
0 ] 1] oo o o 1 1 1 48 0o 1 57
0 ] 1] oo o o 1 1 1 © 1 0 58
0 ] 1] oo o o 1 1 1 @8 1 1 50
0 0 1] oo o o 1 1 1 1 0 @ ]
0 ] 1] oo o o 1 1 1 1 0 1 il
0 1] 1] oo o o 1 1 1 1 1 @ ii2
0 1] 1] oo o o 1 1t 1 1 1 1 i3
0 0 1] oo o 1t 0 0 o 0o 0o 0 fid

Math Functions
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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*

/

EM ENO
AaDDB=C

/ Youinput the / : [T / The resulting /
|r|teger value ﬂ— A CH aum iz output W
/ B . / to integer 'C' /

® integer value |

/‘r’u:uulnput the / ' M —E

B!

The Add function
block adds
A to 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 #

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.

3.
Math =  Logic - Clock = Stare - Loop - |u-t'"+-# .

More ... + ADD 3x1

Click on the Math button on the Ladder toolbar.
-0r-
Right-click on the Ladder to show the Ladder pop-up menu.

Select More..., then select the desired function type.

Click on the function with the desired number of input values.

A00
SUE
MLUL
DI

MUL  # + 00 41

SLIE b + &00 Bl !

T 4 aoDa
+ ADD 8x1

Move the function to the desired net location, then click. The net automatically enlarges to fit the function
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EN __EN

1 "‘@) SR ADD

M s el 0
4 M g

M e
2

M 1p
it

M 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 ﬂ

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.

a
) Lo
EM ENO
AADDE=C
bl 1 P C Ml 20 Surmn of
Temperature bwo Mg
Ml 4 Temp | 1o
Offzet Value
I

Divide ﬂ

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

TH

13

EN EMNO
ADMNEB=C
Ml 30 s r - Ml 32 Divigion
Temperature Quotient

Ml 31 Sample || B
Timne

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 ﬂ

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.

The example below shows a Multiply function with two input values.
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a
> Lo
EM EMO
AMULE =C
bl 1 14 C Ml 20
Temperature kultiplication
MI 4 Temp | {0
Offzet Y alue
I
Subtract j

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.

a
- Lo
EM EMND
ASUBR=C
b1 1 i - | /M1 20 Difference]
Temperature between bwo Mg
MIdTemp |1
Offget Value
T

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.
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[u]
Linear

’? (o Format

These are the parameters
the function uses to convert
the input value.

Linear converszion: %1 Value
Linear conversion: X2 VYalue

This is the value to be

Linesr conversion: X (lnput) Walle |

converted.
DEC Linesr conversion: % (result) Yalue
Thiz: iz the: resuting value. Linear conversion: Y {result) ¥alue x| ok | Cancel |
Efz, Direct |
IE j |55 |Lineal corversion: v [result] Walue El LI
Cancel |
am
B | & || o Zre
If, for example, X1 and Y1 are 0, and i

X2=100 while Y2=1023, the output value
will be linearized as graphed.

These values would cause:

= A temperature input of 1000
C to be converted to 1023
Digital value.

= A temperature input of 500
C to be converted to 512
Digital value

Linearize a Vector of Values

This function linearizes a vector of source values, then stores the values in the target vector.

B Vector of Values: Linearization

[Parms [ Func [ Oper _ﬂ Foma [omomion
[ 1 DEC  Linear conversion: #1 Yalue

""“ DEC  Linear conversion: Y1 Value

Mi DEC  Linear conversion: X2V alue

Mi DEC  Linear corversion: 2 Value

Mi DEC  Start addess : Source Vector

.mm Mi DEC  Yechor length [max. =128 registers)
s Start address ; Target Vector

You can convert values contained in the following operand types:

73



VisiLogic Software Manual - Ladder

=  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.

Linearizing Analog I/O values

Note o Analog output values are contained in the register that you link to the output in Hardware
Configuration.
¥
11 1.7 S -~
(20ma)

EN BN
& . LINEAR SR SR >
3 M2 | IRE s1e
mBar 0-5000 12-bit Analog (A
& Linearization
Params Func Opesand £ 1]

L]

s000 [

Gt B Ll b

T, . E

147 Fupsnsinine

i

10-DIEFR D4

CEC  Liear corwerzion ' Valee
D 5000 DEC  Lrmear cormersion: =2 Vahse
Dt 4095 DEC Linea cormerzion w2 Wakes
mBiar 0-5000

Z-bit &nal

og Output [0-A14-A04

Working within the 4-20mA range

Available ranges, according to controller and I/O module, are shown in the topic Analog I/O ranges. Note that
devices used in conjunction with the controller must be calibrated accordingly. In the examples below, the

analog device is a pressure transducer; values are therefore translated to millibars.

10-bit Analog Input, V200-18-E1

& Linearization

o 0 DEC  Lnea converson: 71 Value
Dy 1023 DEC Linear converson: <2V alue
[Lh s00n DEC Lnear converaon: 72 Value
10-bil Analog Input: W200-12-|

Faiams Func Operand Address o g Je sty
X1 Linear converdon: #1 Value

5000

/ i
204 1023
(4ma) (20mA)

Lineat corrversion: <1 VVahe

Linear correersion: 11 WValkee
Linea cormeersion: =2 Yahee
Linea cormersion: 12 Wakee
mE ar 0-5000
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12-bit Analog Input, I0-A14-A02

B Linearization

Faiams

Operand
1M Dy

out

DEC
DEC
DEC
DEC
DEC

Address ot l a Faimat
204
0
1023
5000
11

Descaiphon
Linear converdon: #1 Value
Lmear comveraon: 171 Value
Linear converson: <2V alue
Lmear comverson: 12V alue
10-bil Analag Inpul; 20018

0-5000

mE an

g c

DEC
DEC

DEC

5000

Linear corrvenion: =1 Vahkee
Linsan cornerion w1 Vakee
Linear corrverion: =2 Vakee
Linea cormersion w2 Vakee

§19
(4ma)

4095
(20ma )

Linear converzion: 52 W ahae
Linear conversion: 2 Walue
Wizion 120 &1 £-20m&14 bit
mBar

Linearizing a PID Analog Output Value

16383
{20ma,)

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

Note e
Configuration.

e — NS

FiD

Ml 33
St Point - the

Ml 32
Procass \alue -

ME B
Ressaved for

M

" Coriral Vale -

M4
Conirol Vahse -

Analog output values are contained in the register that you link to the output in Hardware

¥
4095 |----
[20ma, )
e
819 /
[4mi
MI 11
[ Anakog Oulpus 0

B Hardware Configuration

Linearizing a PID output-to-analog output

Working within the 4-20mA range

Available ranges, according to controller and I/O module, are shown in the topic Analog I/O ranges. Note that
devices used in conjunction with the controller must be calibrated accordingly.
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Limits can be set for the output range, in this case linearization is not required.

s PID x|
Params| Func  |[Operand Address E Format | De zcnphon
— DEC  Proces: ' ake « the PID input
DEC  Set Poik - the targel valle
DEC  Sampie Tima - defined in unitz of 10 mSec
DEC  Propodional band - defined in wits of 0013
DEC  Integral time - defined in units of 1 second
DEC Denvative time - defined inunits of 1 second
DEC Deadband - defined in umits of 0.1%
DEC Fﬁ'nve-u"-l'abe hg'nlrrt tha ST, F'V nput walus

DEC
DEC
DEC I L
DEC Huauwadfurﬁlursuau
T Reverse sction: 1:Feversa ackian, 0: Direct action
R5T Irlql Rezet integral accumulabed eror; 1: Clear, I Contiwss

[ Rezened | Fle served fior fuluine e
DELC | Contral'abe - the PID ootpul I
0 T L Y AR
DEC Conlrol'Vahse ti resulk

l:’--ldl DEC  Conbrol Vahee td nasult

] _cows |t |

.uHardwar-: ConfighVation 1

X
d | 10-Al4-AD2

B 4 aiog Inputs | 17, Anslog Outputs

[Ho[Twpe 7= [asd [ 3 [Descripiion

RN +-20me TIEE] Conliol Vahie-the PID autpul

= L

H,
Factor ﬂ

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.

. 1 EN
FaCTOR
MI 50 a ol Ml 54
Start point Factor Result
X
EI:L ?::ht 0 PEe
Mi 53 P
Set point
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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.
w0 * ({h+B) * [ C+[D])
Pararmisters: - .ﬁDD| SUB UL| DI'I."'| | | 1 ] Functions: 'i
A A Power
B oK. Cancel |51
I Abs
Exp
E Ln
F Logl10
5N EN .
FORMULA | - - - - - -
1007 [[A ... R oo * ((Aa+B) * (C+D])
[ ABCDResult (100 * ( ( MI 1 +MI 2 ) * (MI3 +[MI & ]))

Result Value:
MIT00 - ABCD Resul ;;J
OK | Cancel | Hep |

You can create a parameter name using a mixture of characters and numbers.
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N _E
FORMULA emperature 1| - Temperatwure 2 ) * 10
[ Temperaiu... Mi7 = =
- { UI 5 -HI & ) * 10
— petand =
Tempersture 1 | Ml 5 - Inputl
Tempesature_2 Ml B -Input 2 il
Fesult Valus:
pi .
0K | Cancel | Hep |
Notee A parameter name may not begin with a number or contain spaces. Use an underscore () in
place of spaces.
] A constant may not exceed the value of a MF or ML.
] In the following cases, controller will process the formula using floating registers:
= Ifthe formula contains one or more floating operands.
= [fa 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.

EN _ EN
POWER
Ml 16 a cb Ml 18
E nergy input 1 = Energy rezult
A C=[A)
kil 17 _
Energy input 2
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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.

| ) EM
. SORT
Ml 16 £ bl 18
Energy input 1 || |~ Erergy result
Increment/Decrement

These functions are located on the Math function menu; an Increment button is also located on the shortcut
toolbar.

Compare = Math = Logic
=[x |

= I- Decrement
1t

+ Add
it - :ul:u
i * Ml
LM 2 [ Div

Mare ... +

(s}
1R} 5— Square Rook

1+ A"E Power
I %E Fackar

== { [ Linearization
= .

Increment increases the value in the selected operand by 1.

Decrement decreases the value in the selected operand by 1.

—EN __EN - - —EN__EN
. IMC e DEC
bl 15 S [ MI14

You can implement counters in your program by selecting a Counter (C) operand output type.
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Store & 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 Skare Direct

% Stare Indirect L

e e Ml
Load Indirect 51

.:}uu Stare Timer/Counter Preset
Load Indirect ML

Load Indirect 5L
Load Indirect Dt
Load Indirect SOt

,E,':,, Load Timer|Counker Preset
,z%u Store Tirmer Counter Current

,zﬂu Load Tirmer)Counter Current

The available functions are listed below.

= 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

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.

Share % Yector +  Cal -

,IL, Stare Direct

| % Store Indirect »
Ta Load Indirect »

,;}uu Store TimerCounter Presek
.E:'::, Load Timer)Counker Preset
,Z%u Stare TimerCounker Current
,zﬂ,, Load TimerCounker Current

2. Select Store Direct, then place the Store Direct function in the desired net.

EN _ ENO
é; 5T

{

3. Enter the desired Operands and Addresses.
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Select Operand And Address

EEESE LA 1L b L H T L SR

i B Z][icr [Caleutedvale 5| e
. o : 2 . : Cancel |
; x§§§ xxxxxxxx EE‘- | & |

4. The Store Direct element appears on the net with the set Operands and Addresses.

S

EM ENO
ST

bl 3 Set Point 4 B |- kAl 100 )
Calculated Walus|

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.

Stare  » Cal ~ | = # 5= =]

EL Store Direck | o
% Store Indirect Stare Indirect MI
EEI Load Indireck b Stare Indirect ST

Store Indirect ML
Store Indirect SL
Store Indirect D
Skore Indirect SOW

o Store Timer Presat

.E:[:u Load Timer Preset

E Veckar 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.

EN ENO—
STI[MI] -

512 I

SDwi
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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.

EMN _ ENO
STTPR

M3, | T 1 [00:00:00.00]

m

Note o 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 1023, the value stored into T1 will be 10 seconds and 230
milliseconds.

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.

EN _ ENO
STTC
g glT 0[00:00:00.00]

MI1E

Note o 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 1023, the value stored into TO will be 10 seconds and 23
milliseconds.

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.

Stare » Yector = Call = DataTablez = FB's -

,,L Skare Direct

21 Shore Indirect L
ﬂ Load Indirect Ml
.:}uu Stare Timer/Counter Preset Load Indirect SI
,E,':,, Load Timer|Counker Preset Load Indirect ML
,z%u Store Tirmer Counter Current bz dilreet =L
,zﬂu Load Tirmer)Counter Current Lre Amslset o

Load Indirect SO

2. Place the function in the desired net.
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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 ; Wyill be stored in
the value 3., o f:urethlg,r.“m. M_l 3_"' rAL 5.
> EN_AENO s

512 _E@l_ MLs 7
E{> o[1[2]3] |MLU-&¢t-or.||:{> o[12[3]3[5]®
(o] &) ]

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.

BN  ENO
LD TF
* T 1 [00:00:00.00]_ 4 Bl I 1E
Note o Timer value units are 10 milliseconds. In the above example, if TI is equal to 10 seconds and 23

milliseconds, the value 1023 will be stored into MI 16.

Load Timer/Counter: Current Value

You can load the current value of a Timer/Counter into an operand.

= Operand A: this is the Timer/Counter current value.

= Operand B: this is where the value will be stored.

BN ENO

LD TC
T 0[00:00:00.00]_ & Bl kI 10
Note o Timer value units are 10 milliseconds. In the above example, if TO is equal to 10 seconds and 23

milliseconds, the value 1023 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.
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TAS |- -
0000500 [ - - - - - - R . . . . . . .

N__EM :

----- : 7 [LosdTimer B oo -

D# 5 EE 0 ME 5 o

o |Lo=dTimer scan| | Load Timer scan
| Opr | Add | Use | Preset | 3 [Fomat]
TA D ¥ |00:00:05.00 1 O] | TiME
0 | & | |oo:00:00.00 ] 0 | O | mime

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.

M ENC
MUM to BCD

oMo ] M _
NUM to BCD: & 1% #DE o NUM to BCD: B

EN _ENG
BLCD to NUM

[==]

WIS MI &
BCD to NUM: & [ ED# | BCD to MUM; B

Notes o | This type of BCD may be used in seven-segment displays, composed of seven elements.

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 b1l 14 zontains FIT  EHNO—
the walue 3. o FILL .

o e

Il

.and M| 18 . |
contains 5. I N\

Teee———=al _ MI18 —C\ "

the function wil
b witite the walue 3
¢ |into MI 17, 18,19,
20, 8 2.
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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.

UTCe RTC e .
D1 La el 5130 )
UTCtaRTC & Currert second -
RTC to UTC

Selecting SI 30 will convert the RTC value into a DW.

EN___ENC)
RTCto UTC
sta ], ol Dwo
Cunent second - RTC o UTC: B
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.

] 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)
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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 usesNTP ( 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 maxmimum number is 4294967295 seconds with a precision of
about 200 picoseconds.

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.

- R RN 5 TCP/IP - Socket Init
Powerup bit Lo - - .
— Socket Socket1l R
_ el
CarD INIT

MastenSlave  [glaye -
0K | Cancel | Heb

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.
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k. .
T M | Socket focket1

----- . | caRD INIT

L

|EIK.|E:m:ad|IH=hI

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.

To request the data from the server, use the RFC-1305 function, located in Com>TCP\IP.

1. Initialize the TCP/IPcard 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.

HEN  ENOH
TCPAF
CARD INIT | | sOCK IMIT
Socket 1 - RFC 1305 | Remote 1P D% - 66 66.66.66 o
| MB0 Socket:
RFC 1305
Fait
ME D N__ENO————— | | Protocok
RFC 1305 - .« . . JUTCwRTC} - - - - - -]
iﬁ”ﬁl pwo |, R N
— ' E T RAFC135- Cunerit second | ResulingValie:  [DW0 -RFC 1305-ResulingValue . |
Funﬁnnhﬁwm:lm-Fmﬁmhﬁugm;J
oKk | Cancel | Hep |

Clock: Direct Function Example

This example shows you how to build a ladder net that drives a coil:
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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.

2.

Place a Direct Time Function in the net.

Direct Clock Functions

1. Click on the Clock menu,
lect Time from
Indirect Clock Functions.

Indirect Clock Functions 7! 0 :
' " [51] Day OF The Month
2.Placethe function | &b Month
in the net. =
B Year
g EHO —

T}I HOUF.
Il
Il

1. Set a Start Time by using
the arrowves or typing a value.

Set a Start and End Time. When the RTC is within this range, power flows through the function block.

—{EN e x|
HOUE ;
" AM/PM
FEOM: 0%:00 —
To f1amn 4| 24H
TO: 1800 — =
{3 2. Set an End Time. pr__| Concel_|
3. Select Day of the Week , place it in the net, then select the desired days.
g | |1 Placethe function in the net. 2. Click the desired days, i X|
then click Ok,
— EM ENO [ EMNO—
HOUR DAY OF WEEK e de 1
1 M onday
FEOM: 09:00 _
ednesda Saturday
TO: 1800 ZEIEY Satudey

s da Sunday

Cancel
® _Concdl |

4.
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{2 Day OF Month

ENO—
DAY OF MONTH
2 3 4 5 & 7 a
Mm 11 12 13 14 [E [E
E E E H = [24
28 27 28 29 30 I
5. Select Year, then enter the year.
1. Set a Start Year by using
the arrows or typing a value. x| ) o
— EN ENO—
TEAER
Flurl |20m =
FEOM 200
Tﬂl r| 2002 <=
9 — TO 2002
ancel |
2. Set an End Year.
6. Enlarge the net, place and link a coil, then use the Connect Elements Tool to draw lines between the
elements.
BN Emol(Ew “Ewo{ER WO {EX “EWe}—
HOUE DAY OF WEEK | - DAY OF MONTH : TEAE
M andasy 1 2 3 4 5 & 7 8
FROM: 0300 9 10 11 12 13 4 E B FROM 2000
TO: 18:00 . wWednesday Saturda}l ! m E E E TO 2002
1 Sudey | |25 26 27 2B 29 30 3
...... e
Safety ON
{ }
@ ..................

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.
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1. Click on the Clock menu,

then select Time from
indirect Clock Functions. | +. —
Direct Clock Functions

Indirect Clock Functions

2. Place the funclion
in the net.

- &5 Month

’ ﬁ Yaar
e EMO}—
!JJ HOUE :
Il
bl

2. Link an operand. The Time function requires two consecutive MIs; 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 MI marks the End Time. When the RTC is within this range, power flows through the function
block.

] nd And Address x||

U F =D et | _ o |
oo Eanoell

Note that 2 Mis
are assigned.

W [t |

ENO—
‘i HOUE Co

1 N M0
Start time

Ml 31

3. Place a Day Of The Week function so that it touches the first function, enabling power flow. This function
uses a 16-bit register to contain a 7-bit bitmap representing the days of the week.
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1. Click on the Clock menL,
then select

[Clock _+] 4 DayOf TheWeek from [-# ()

HEN B _}N EMOF
HOUR a3y OF WEEE
I 30 ) bl
Start tirme :
k1 31

4. Link an operand.

—EN ENO EN 2
HOUE, - L DAY OF WEEE | -
1 MI 30 ) MI 33

Start bime : Select day of week

MI 31 ' Select Operand And Address x|

=g oret |
=1 3 MMI j|33 [Select day of week |3 _Il]k
U 'O = | e [k

5. Place a Day of The Month function so that it touches the last function.

1. Chick on the Clock menu,

Clock n then select = @
Day Of The Month from

Direct Clock F{  Indirect Clock Functions.

Eil
: iiE.Pﬂcemeﬁnmim.

—EM EMO EN E JGﬁN EMO
HOUR - DAY OF WEHEK DAY OF MOMTH

Ml 30 ' MI 33 ’ ML
Start time ’ Select day of week
Ml 31

6. Link an operand. This function uses an ML or SL to contain a 32-bit bitmap.
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—EN ENOM—/EN ENCOHEN ENO
HOEUIE L DAY OF WEEK §- DAY OF MONTH

MI 30 ’ Ml 33
Start time ' Select day of week

Select Dperand And Address

5 Direct ]

x|

Dkl

Cancel |

‘ |ML ﬂ |33 |Da_l,* of the marth EI

| 5| e Al |
)

7. Place a Month function so that it touches the last function.

1. Click on the Clock menu, |,
then select Month from | =
Indirect Clock Functions.

Clock *
Direct Chock

Indirect Clock

Funcoons L%

2. Place the function

EN EHT -M'_!ﬁl*l ENO}
OoAY OF MONTH MONTH

ML Ml

8. Link an operand.

—EN ENORHER ENO
: DAY OF MONTH

ML 33 Ml 34
Day of the month Select month

Select Operand And Address

F., Direct |

m j |34 |Select itk EI

B flE || e ECy
e\ |

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.

x|

o |

Cancel I
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— Ei ENOHEN EMOHEN ENO EN ENG
HOUE DAY OF WEEHR DAY OF MOWTH HOMTH
bl 20 Il 33 ) ML 33 kI 24
] Start time Select day of week Dray of the month ’ Select month
kAl 31 )
o : : MEB 0
You can place elements within anet, | . RunPump
and use the Connect Elements tool to ) )
draw connecting lines. S

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.

Start & End Time Variables
1.  Open the HMI Display editor.

Click the buttons at the bottam
of the Program Tree to move
between the Ladder Editor and
Hiull Eciitor .

A Ledde][[S] HMi

2. Create and name a Display: Start and End Time.
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3.

4.

1. Click on the

-0R-
Acdd Display button,

Open the Display menu from the
toolbar, ar by right-clicking the

Dizplay or its name in the Tree; then
selecting Add New Display.

|

A

slear Disgiay ¢ Irtigation Timetable

o & lrricgetion |

2. 4 default name

Dizplay name in
the Project Tree.

Zlear Dismhay ;

¢ Delete Disolay & Display 6

Cisp & 6

Draw a text box, and enter fixed text: Start Time.

ttart :Time:-

I:' lT‘ IMS Sanz Senf [8)

j j Start Time.
oo P15 o P 1

x|
=
-
oK Cancel | Apply |

Draw another text box, and enter the text: End Time.
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~tart Time:

—nd Time:

¥ Text Edit

=% T

X
E 7| 145 Sans Senil (] =
=
1#
0K Cancel |  Apply |

5. Create a field to hold the first Time Function Variable, Start Time.

1. Chick on the Yariabls button.

|k | o oo NE

Ltl

I ————

click in the Display to anchor the
cursor; the cursor becomes a
cross-hairs.

2. Create a field to contain the Variabile:

3. Drag the cursor across the
screen; the blue box that
followes the cursar is the
size of the Variable fisld.

4. YWhen you release the mouse button:
- the field changes color

- the Variable dialog box opens.
Select Time Function,

6. Define the Variable as Keypad Entry and link it as shown below.
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3 Yariable: Time Functions B x|
U7 Text ~&f mage (1] Numeric ~1,- Clock valk Timer =
Select format: | Select
Hour [CT). [ Keypad Entry.
— Format 5
Name the |HouwlCT) || M Sans Sedit () =] t}‘@ Keypad Entiy
Variable.
T Link the Variable | —
| '_Desu'ﬂinn: [Stait Time I to I 30.
[Tk : M 30 Sianume ] ok | Concel |
6. Create a field and define the End Time Variable, linking it to MI 31.
< ¥ariable: Time Functions _ﬁl
HiText +(% image < [[] Numeric + i, Clock Ml Tumae e
Select format: | Select
Hour [CT). 0 Keypad Entry.
Format
Narme the | HowlCT) | ’ |Ms Sans Seif 18] =) %ﬂh Keypad E ntry
Wariable,
= Link the ‘ariable
escription : |Erd Time | tomi31.
kI 21 : End Time S !I (13 I Cancel |
This Display is complete.
Day of Week & Day of Month Variables
1. Create and name a new display; Select Day and Date.
2. Draw a text box, entering the text Select Day.
3. Draw another text box, entering the text Select Date.
4. Create a field to hold the Select Day Variable.
5. Define this variable as Day of Week, and link it to MI 32.
fariable: Time Functions x
Select format: =
Day of the ext ~&% image - [[T] Numeric ~ 1, Clock
Wyieek [C]
i Kevypad Entry.
—Eoumat N
Mame the IDEI_'..‘ of the week[Cwf) j ’ IMS Sans Senf 18) ﬂ rﬁ}% %}@E@
Yariable.
; = Link the ‘Yariable
esciption : |0 ay of wea to MI 32. .
[Link © M 32 Dap of week S or | 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.
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celoct format wiable: Time Functions X
ormat: =
Dayofthe  pt =% mage ~{[] Mumeric v 1, Clock ~ -~
manth [CD].
Keypad Entry.
Nemethe ||| [Dayotthemontrico) ¥ | fMs Sans Sent (8] <] Y. 3 Keypad Eniy
Variable. ! . 3
_ Link the Variable
|_scl'|:tiun: Day OF Montk to ML 33,
ﬁ : kL 33 : Select Day of kdonth ﬁ_l Ok | 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.
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 X
Select format ot « 5% image  ~ [[1] Numeric + 1, Clock O=———
Month [Ch)]. 2 1’ Select
Keypad Entry.
\":r Forrmat
Nametne ||| [ortich =l ‘ [ Sons et (8) 2] | I s Keypad Eniy
Wariable, :
3% Link the Yariakle B
Description : | Selzct Mardh to Ml 34,
Link : Ml 34 - Month E|| ok | Cancel |

This Display is complete.

Select Month

=elect Month
JAN FEE MAR

AFR MAY JUN
JUL AUG SEP
OCT NO%W 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..
Click on Display, and select Display 3, Select Month.
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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

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 on the desired
days to highlight them. Power will flow
throudh the function on the selected days. »ay Of Month

% @

—EN ENO

DAY OF MONTH :

1 2 3 4 5 6 7 8]
7 9 10 1 12 13 14 15 | |V 1® 189 20 21 2 23 A
17 18 19 20 21 2 28 1| W oo 0| | 0 59 2 | A O%

g 25 2% 27 28 29 W I _
Ok I Cancel |

According to the above example:

= On the Ist, 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).
ML3T 30 29 28 27 26 25 24 23 22 4 2019 18 17 161314 13121110 9 & 7 6 =2 4 3 2 1 10
BitStatus 0 0 0 1 0 0 0 0O 0 0 1 O 1 00D O0OD4 04 000000000 D000
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Setting Day of Month via Controller Keypad
= Place an Indirect Day of Month clock function in the Ladder.

Clock ~ Stoee = Vector = Call = DataTables = FBS -
" DirectClockFunctions ¥ |

Indract Clock Functiors  HIGRI ~ ~ ETQ'—
DAY OF MONTH
ML
Enter da
B Marth !

& vewr

=  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 operand, ML or SL.

A variable: Time Functions x|

B Tewt = B Image = [ Mumesic = f,: Clock ~ 2 Timer -
B
| Fremat Fark
f [[la!.l al W montk|CD] ﬂ |h‘5 Sane Senif 5] :I F % E.eypad Enlry

Diascription : [ anable 1
Lk ©  PILT: Erterdoy ] ok | cance | 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 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 1]
@ - | days to highlight them, Power will flow
- | throwgh the function on the selected days.
— EN ENOM— L2
DAY OF WEEE © -
5 Monday - Tuesday Friday

Tuesday F ricay
.u - — Wednesday Sﬂtukdﬂy

. _Dav_.r of WEe!
Sunday | Thursday DT

i &

99



VisiLogic Software Manual - Ladder

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).
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 Tues hklon  Sun

Mi ] 5 4 3 2 1 1]
Bit Status n 1 1] 1 1] 1 1]

Setting Day of Week via Controller Keypad
=  Place an Indirect Day of Week function in the Ladder.

| Clock ~ Store = Wectw = Call = DataTables = FB: -

Direct Clock Functions b |

Indiract Clock Functions i s a4 s oa s s a e e a4 s
EN ENO—
DAY OF WEEK
(3] Day of The Manth e
& month Diap of Week

E Year

=  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 FFRil \
AI

3 variable: Time Functions x|

S Test = 08 Image = [ Mumeic =, Clock =2 Timer -
G
Format [ Font
[Day of the weskiTw) 7] [M5 Sans Seif 3) 7| T KeypadEniy

Description : [Vaizhle &
Link = M7 Day o week o] ok | cacel | 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.

Clock: Month-Direct/Indirect

The Month function block is used for monthly time functions.
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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 will flove

3 through the function during the selected ﬁl
manths.
& —EN — END ._. h& Februany March
MONTH -
Jan  Feb  Mar : April May June
7 -
Jul Hug Sep |
8 Oct Nov  Dec | October Nowvember 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 Tues hklon  Sun

Mi ] 5 4 3 2 1 1]
Bit Status n 1 1] 1 1] 1 1]

Setting Month via Controller Keypad
= Place an Indirect Month function in the Ladder.

Clock, *» Store v Wector + Cal = DataTablezs = FB's -

Cirect Clock Functions ] I S
Indirect Clock Functions IR
C [7] Day OF The Week

: @ Day OF The Month EI'-I ; . E..I'-I.D _
-Jm_ EoNTE ]
' W fear kI 0

Select Month
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= 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 FFi \
AT
x|

(3 varabie Tme runions
S Test = 08 Image = [ Mumeic =, Clock =2 Timer -
+ Fomat | Fort
|Dap of the weekiow) | [M5 Sane Seil @) | F W KeypedEnmy

Description : [Vaizhle &
Lik - M1 Day 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 E07). 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 A Mar Feb Jan

Ml 11 10 g 5] 7 E o 4 3 2 1 0
Bit Status | 1 1 1 ] ] ] 0 ] 0 1 1 1

Clock: Time, Direct/Indirect

The Time function block is used for 24 hour time functions.

Direct Time Function:

The Direct Time function block has a 'from' (start) and a 'to' (end) time set by the programmer.

Place the function, then erter the Start and
End times. Power will flow through the
tunction when the controller’s RTC is within

@ I this range. '

— =l

@ —EN ENO xl :
HUE | Fom Joso0 = || aMeM

&

According to the above example:
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Power will flow through the function between 4 A.M. and 1 P.M. .

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).
= Atall other times, the FB's output will be logic "0" (OFF).

MI 5: Stant Time MI 6: End Time
H H M I H H M I
Hex 1 ] 5 0 Hex 2 3 5 ]

BCD oooO1 1001 0011 0000 BCD o010 0011 0101 1001

Setting Time (Hour) via Controller Keypad
= Place an Indirect Time clock function in the Ladder.

Clock  + Sl = Vecor ~ Cal - DefaTables = FBY% v|
' Dwect ClockFunctions  » |

o [T vay OF The Week HOUR

Month M5
’ ﬁir The Erter Hour: Start
R Year MI 6

Erter Hour End

=  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 register.

Start Time:  hh:mm

End Time: |hh:mm
Bl

o Tewt = 2% lmage = [ Humenc ~ 1% Clock - Timer ~

Formsl—————————————  —Fab———————————

ﬂ HouwlCT) =] | M5 Sans Sest [B] =| F W Keymad Erty
Dheseription ! [\aiable 2
Link. : |M| E : Entes Hour: End _I [1].4 | Cancal I Help I

To select the days using the controller's keyboard, the operator uses:

= The number keys.
= The <Enter> key to confirm the entry.

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.
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Place the function, then enter the Start and
End Year. Power wil flow through the
function when the controller's RTC iz within

this range.
S EN ENO}— x|
YEAR -
2 FROM 2000 o] From |2IZIEIE =
To B ——
TO 2000 | —
£ = ok | 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

—EN ENO—
TELE
MI 0
Enter the Year

M1

Vector Functions
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.
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Bit to Numeric, Numeric to Bit
Compare

Copy

Copy Memory
Transpose

Shift Byte Left

Fill

Find

Get Max

Get Min

Load

Load Timer Bit Value
Store

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.
2.

Click the Vector menu on the Ladder Toolbar, then select Load.

Place the function in the desired net.

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 to

then loads that

in Operand B...

hd

EN__EN
0 oA

i .y VEC LOAD
ML 2 |

VEC.COPY:A |1 §

moves tothe offset o DDIDD
DHe7r
e VEC LDAD:E |

ML |n |1 |z |3 |4| |a?|aa |uu |

value into Operand C.

.M.L3/f/’:/_//

Example: Bit Operands

ML o1 [20sfa] .., [87]s8 o]

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.
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The function goes to ... ) then loads that
Cpetand A T I value into Operand ©.
\\\i .. . . | WEC LOAD e %/_,./"
MBE2 |, <L 08 :
_maoves tothe offset | YEC LOADIA # VEL. LOAD: T
in Qperand B ... L goaoo
‘———_‘_:;:q____qﬁ‘ D# 2 e

! v

MBoJ1fofsfes[6[7]. | o [l P56 7] .. |
Note that:
= [fyou link a bit operand to Operand A, the function will only allow you to link a bit operand to
Operand C.
= [fyou link a register to Operand A, the function will only allow you to link a register to Operand
C.

= Ifadouble 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.

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  BENO—
The function goes to - - - - - - |¥EC.STORE} -
Ciperand A W1 100
VEC. STORE: & |
..moves to the offset : .Di.i 3:2 - oooEooo
p— —Br—
in Operand B... VEC. STORE: B
Ml 10
. 1hen takes the value < 1]
from Cperand C and EC.STORE: C
stares it into the target .

4 vy
M |99 |1un |1n1 | |131|132 |133| | MI “ 10 m

Example: Bit Operands
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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.

i RN ENO—
The function goes to . . . . . . . |VEC STORE} -
Operand 4. ... - .
_ kB 10 a
|WEC.STORE: A
.moves ta the off set S ooomooo
== in Cperand B... DH#1E dE—
- \WEC. 5TORE: B
. then takesthe hit a10
status in Operand C e L o
and stores it into the 7 VEL. STORE: C
target.
v vy
Ml @o J10 |11 | |25 |26 f27 | | oo | |11
Note that:
= Ifyou link a bit operand to Operand A, the function will only allow you to link a bit operand to
Operand C.
= Ifyou link a register to Operand A, the function will only allow you to link a register to Operand
C.

= [fadouble register (ML, SL, DW, SDW) is used as the source operand, and a single register
(M), 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:

= 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

woep -

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 containing 16 is recorded in MI 6. If the value is not found, MI 6
will contain -1.
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thenrecords the
o d A
dgtzrr?nrilnes the address of the
walue to ke found. EN  FNOH regls’cer (Lot ng)
\ . FIND into Operand D
- ]
TR M s ol MIE .
FIMD: A [Locate FIND: D [Value's|
The function movesto the oL
register linked to Operand B. .. kI 4 Bl_..
- FIMD: B [Locate:
...zeaches the lencgth of the e
vector set in Operand .. e —_—
FIMD: C [Mector

If found, address stored

pJ l
miz3]a 5] ...

Example: Find Bit Status

v

Mi |n |1 |2 |3|4|5|E |1r

|? |a 9 [10

Below, if MB 0 is OFF, the function searches from O 6 to O 15. If a bit having OFF status if found, the location
of the bit is recorded in MI 2.

then records the

Operand & determines the address of the bit (if

status of the hit to be found. B B EN found) into Operand .
T FIMD oo
i MED s 11—
FIMD: A [Locate FIND: D [Walue's

The function moveszto the
hit linked to Operand B...

>

uE &
FIMD: B [Locate:
...zeaches the length of the ﬁ T
vector zet in Operand ... DE10
i
- | FIND: C [Mector

If found, address stored

h
0 |4|5|B |?| |14 |15 |15|1?|

Mo 1]2 s a5 [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.

= [Ifthe 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,
= write the selected value into every operand within the vector.

The function is located on the Vector menu.
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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.

Operand A contains the
zelected value.

\-%\ D 4 N

YEC. FILL: & (Fil
| Operand B contains the start e
address of the vector to be filled. k| 4 g

- WELC. FILL: B [Fil

M ENO—
WEC. FILL :

This determines the vectaor
length. O 7
] WEC. FILL: C

|

— -
\ J

mi [23]as] ... [7]s |9|1u|

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.

Click the Vector menu on the Ladder Toolbar, click Use Offset, then select Fill.
Place the function in the desired net.

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.
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Operand A cantains the

o [2[3]a]5]

zelected value. BN  ENC—
B VECFILL | -
: 00 _
~WEC. FILL: A Fill
Cperand B cortains the start o
addrezs for the function. ME 0 1
- WEC. FILL: B [Fill
Operand C contains o
the offzet value . . O# 10 |
~WEC. FILL: CFil
Thiz I
detetrmines the D 4 i
v vector lencth . WEC. FILL: D .

MB |49 Js0 v |50 [61 [62] 63 |
Vector: Copy
Copy enables you to:

= 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

Place the function in the desired net.
Link the desired Operands and Addresses.

el S A

Click the Vector menu on the Ladder Toolbar, then select Copy.

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 10 will be copied to MI 100 to 101.

Operand A determines the start

addrezs for the source vector *Th]

N ENO

VEC. COFY

#\:"EE COPY: A

—|& M

Operand B determines the start '
address far the target vectar . MI 'IEIEI |
WEC. COPY: B
Operand C determines the
vector length D10
WEC, COPY: C | |

EHK

[2 [sJafs[[6] s [oT ]

3

|1m |1n1 |1uz |1n:3 |1m | 1H |

1nﬁ|1m |1m |1m| 110 |
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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.

Click the Vector menu on the Ladder Toolbar, click Use Offset, then select Copy.
Place the function in the desired net.

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.

EN 2 ENC—
Cperand A determines the start .. . . . . [vEC COPY
address for the source vectar.
ME EO

&
VEC. COPY: & | | ]
Operand B contains I\

the offzet value . : -
D# 4 B—I

VEC. COPY: B
Operand C determines the start .
addrezs for the target wector .

ME EO0 4
VEC. COPY:C | )
Cperand O contains W
the offzet value . Nt o I
WEL. EEIF“‘r’ ]
Operand E determines the #
vector length . Db dF— o
WEC. COPY: E E

Offset 0 1 3 4

MEI|59 |Bl] |s1 |EZ |53 E4|55 |EE |BT |BB|BHI

Offset 0 1 3

ME |559 IE[I[I |Bll1 |nnz |nn3 |E[l4|ﬁl15 |B[lﬁ |Bll'." |nna Iﬁl]ﬂ |

Strings: Transpose

Transpose enables you to 'compress' MI values into bytes, or 'expand' bytes into Mls:

Define a source vector of registers that is offset from a selected start address.

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 Mls will occupy the low bytes of 6 Mls.
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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.

WMo

Transposs: & |
L O hil to Byt
Tianzposs B Byte to il
110 1
Transpose: C ] DEC  Tranepose: B [Souece Vecton Offset)
. Il o 1] DEC  Tiaepose: C[Destinghon Vector Stat a
ML10 ML 10 ] DEC Tianepate D [Destination Vecta: Difzel]
Transpose: D D 3 DEC  Tisnzpoze E |Mumbar al spersnde ko e)
I } I Care
D# 3 i
Trarsposs: E T

Mi L 5 (] T Mi 10 i85 19 20

Value |:|_"|cc DD|EE FF|AABB| Value |:|___|FF DD{00 BE | |

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.

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:
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Below, the values in MI 10 through 13 will be compared to MI 3 through 6. MI 12 and 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.

— N ENO—| This MBturnz OFF when the
Operand & determines the start -~ - - - YEC. CMP S - - - -4 functions findz corresponding
address for the first vectar. operand values that do not match.
k10 & oo B 1
LGBl —9 YL DD Thiz bl cortains the location of the
Operand B determines the start S — * o first unmatching operands in the
address for the second vector . Ml 3 & mrorm - k| 100 vector. If all corresponding values
VEC. CMP: B VEC. CMF: B match, the Ml will contain -1.
Operand C determines the # o S
wector length . D4 do—
VEC. CMP: C
B ———
g l|
These values do
not 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.

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.
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MEI|59 Iﬁl] |ﬁ1

i B ENCH
Operand & determines the start VEC COPY
address for the source vector.
ME &0 s
VEC. COPY: & | ]
Operand B contains I\ [T
the offzet walue . - : _I
D4 1
WEC. COPY: B
Operand C determines the start .
address for the target vectar .
ME E0O0 e
VEC. COFY:C | |~ ]
Operand D cortains $ w
the offzet value .
M3 4n _T
WEC. COPY: D
Operand E determines the #\
vectar length . DR E 1
WEC. COPY: E
Offzet 0 1 3 4
|ﬁz|ﬁ3 ﬁ4|ﬁﬁ|ﬁ |ﬁr|ﬁa|ﬁal

Offset 0 1 3

ME |559 Iﬁl]l] |ﬁu1 |El]2 |ﬁn3 |El]4|ﬁl]5 |El]ﬁ |ﬁmr |ﬁl]ﬂ |sn9 |

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.

I 2]

EMNO—
BIT o WUM -
ME O & T
Ml g oo
M3 e

Numeric to Bit
= Operand A:

= Operand B:
=  Operand C:

contains the Address of the value to be converted.
contains the Start Address of the bit array that will contain the converted value.

contains the Length of the bit array that will contain the converted value.
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R ENCO—

MUM e BIT | -
MI 4 —{# [
ME 0 e i
MITT ,

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.

[o:0o05.00] |- - - - - S
I M EN
----- A [LoadTimer B
] D# 5 EE 0 ME 5
~ Losd Timer scan|| | Load Timerscan
mmm 3 [Fomat]
D M 00:00:05.00 1 O] | TiME
rD | & | 0O |oo:oo:00.00 | 0 | OO | imE |

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.

115



VisiLogic Software Manual - Ladder

EN EN

S e IV
N

1
Type | Address | Value
M1 50 12
M1 o1 144
M1 52 fi
MI 53 kld
M1 54 24
I 55 576
M1 56 12
M1 57 144
1] 55 43
I 53 4304
I fill 36

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.

EN _ EN
e MIM o
S Ky BV,
TR Je—
]
Type | Address | Value
I 50 12
&0 21 144
I 52 fi
R
I 54 24
I 55 576
I 56 12
I 57 144
I 58 45
W1 58 2304
MI éill 24
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Vector: Copy Memory

Copy Memory enables you to:

= define a vector of registers,
= copy the values register within that vector,
= write those values into a corresponding vector of registers of the same length.

To use this function

1. Click the Vector menu on the Ladder Toolbar, click Use Offset, then select Copy Memory.
2. Place the function in the desired net.

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 values within DW 49 and 50 are copied into MIs 602, 603, 604, and 604.

Note o When an M1 value is copied into a double register, the MI value will occupy the 2 low bytes of
the double register.

BN ENO—
Operand A determines the start |~ [EOFY MEM
address far the source wectar . D 45 a
COPYMEM:& || ]

Operand C contains A
the offset value. Of 4

T T
—=
1]
COPY MER: B
Operand B determinesthe start |- ° ° ° 7
addrezz for the target wector . T
T T
_J

COPY MEM:C | ]

Operand C contains P
the offzet valle. OH3 dn
COFY MEM: D

Operand C determines the #
C

D# 2 .

vector length .
QP MEM: E

Offset 1 2 3

DW || 45 46 v 45 n 49 |5l] 51 52 53 54 | 55

Each DWY iz

Offset 1 3 copied into 2 Mis.

MI Issa 600 |601 [6o2 | 603 [604[ 605 |co6 [607 | 608 |goo |

Vector: Shift Byte Left
Shift enables you to:

= define a vector of registers,
= shift the bytes within that vector left

To use this function
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1. Click the Vector menu on the Ladder Toolbar, then select Shift.
2. Place the function in the desired net.

Link the desired Operands and Addresses.
Operand A: this is the start address for the source vector.
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.

i ]

1 [
Ml 2 || H-AAEE HE
[ 3 || H-CEDD HE: | Wector Shift: & [Vector Start Addresz]
M 4 v H-EEFF HE

ME 1 MET - o
a e
BRI . SEEL
L ettt (] Gy :::::‘M::_::::::::::
..... o g | ..Elm-
..... "-"u:IDIShﬁB
I“ urﬂn Lse “_ Descrpiion
w DEC
HI 1 W H- 4455 HEX,
M 2 w H-DDBE HEX
M 3 Ll H-00CC HEX |“Wecto Shiflt A Wectan Stat Sddiess]
Mi 4 o H-EEFF HE=
Repeating Shift leaves MI 3 empty.
WET MBT
! WEL, GHIFT )
— - e
Ml 3 da
Wactor Shifl: & G
...... M . . - . .
—
- oa2 | g—
- | Vechor Shifl, B

bl ] [ o DEC
il 1 Ed H-4455 HEX
Fl Fl d H-CCEE HEX
Il 3 ¥ H-0000 HEX |Wector Shift & Veclon Slait Address)
el 4 i H-EEFF HEX
Notes o This function cannot be performed on negative values.
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Strings
Time to ASCII
You can display an value as an ASCII string by using the Num to ASCII function together with the Display
ASCII String variable.
1. Select NUM to ASCII from the String menu on the Ladder toolbar.
2. Place the function in the net.
3. Inthe HMI Display, select Display 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.
ME10H @ ———— W BN
Corneert rumber | - . + o |Mum To ASCIH .
o ASCH MI 1000 Ml 1001
1 Num Toasci 7 AFPAIFH Num ToasCI
i 7
Mum Ta ASCI: BT
D# 1
Decimal. Show | C 0] Qo
H-00FF

D% 1 | [ooow
Leading Spaces 0 3

B, AL,

D§2 a 00004
Mum ToAscll: £7(E &

Flashing number

Text To|

- Variable: Display ASCIl String
g_'_d Test =850 Image *E Numeric =, Clock =2 Timer = 8§ Counter =

hap
Start of Wector [Each register bt e containe one character] Number of Characters [Determines vechar lernigth)
L [MI 7007 Mum To ASCII 174 (String address ) 8 Rd
Stirag Patbern [Debermines held kength) Fant
[Teat To Display Anal [12.8) -l

Drescription : ["\-"ariablﬂ
Link : [l 10080 : Digplay shing

| ok | camcel | Hep |

If the vector is not long enough, if for example you convert an ML value of “123456” into
2222229).

Notes o
ASCII and allow only 5 characters, the function returns a string of question marks (7?77?77

] | Num to ASCCI, floating value, is not supported by the V120-12 series.

Strings: Transpose
Transpose enables you to 'compress' MI values into bytes, or 'expand' bytes into MIs:
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= Define a source vector of registers that is offset from a selected start address.
=  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 Mls.

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 M1 5, 6, and 7 are copied into the consecutive bytes of MI 18 and 19.

MO

Trareposs: & |

L0 1
Transpose: B

w110 i w A |Source Vector Stact addne
Transpose: C 5 DEC  Trampaze: B [Souce Vecto: Dfizet]

. Il o 1] DEC  Tianepose: C [Destington Vector Stat a

ML10 ML 10 E DEC Tiawpose D [Destination Veclan Oifzel]

Transpose: [ i 3 DEC  Tisnspaze E |Mumber al spersnde e eg)
I | I LArce

D# 3 |

Transpose: E T

Ml L ] [ T Mi 10 18 19 20

Value I:I...ICC DD EE FF MBB' Value I:I...IFF DD|I]I] BB| |

Strings: Num to ASCII, ASCIl to Num
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. Inthe 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.
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ME 1007 —_—JFN EN
Corvert number | - . - - [Mum To &SCH .
toA5CH M1 1000 M1 1001
= hum Toason a4 HPARE[FH hum To asCl
D7 AR
Mum To ASCIL B B+———#
D1
Decimal, Show | C 00 Q0T
H-00FF
D1 —
. D000 3
Leadng Spaces O [

D 2 a 0000
Mum ToAscl: €7 -

Flashing number

TextTo|

J Variable: Display ASCII String

34 Teut <80 Image = [T Mumenc =1, Clock = Timer = 83 Cournter =

hay
Start of Vesclor [Each register bt e containe one chaiacter] - Number of Charascters [Determines vectar lerigth)
1 M1 1007 - Hum To ASCI 174 [Sting address _I |_3 ﬂ
Stamg Pattern [Determines held kength) Fant
|T ext To Display |Anal [12.B) -

Description : [\-'ariable 1

Lirk. : [l 10080 : Display sting

| ok | cawel | 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???).

] | Num to ASCII, floating value, is not supported by the V120-12 series.
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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| Start-Up Display

| o | Text To Display Text e

< Variable: ASCII String

84 Text = 5% Image - | Mumeric =BE Gragh -1, Clock - M Timer - @F Courter =
e
Start of Vector [Each regiter byte contains one character]  Number of Chatacters [Deteimines vechor length)
I 0 ASCII To Num: A [String addiess source] .. | |22 -
Sitring Patbesn [0 etermines field length) Font
[Tew_To_Display [MS Sares Sert (8] ]
W T Keypad Entiy
® |Engich =l
Desciiption : [\Variable 5
nk: B2 | ok | cancel | Hep |
 Vision 120 X -
1 n120- xR e
: ' A » m (= E ......
I — .
: r '1'3"&6' ~ JASCN To Mump - 2‘3‘%55 1 -
M ML
" ASOI To Num A7 [AECP#C T acon ToNum e~
....... 1“:.3
| D#100 ML1 -
- 4500 To um 875 —2E 01 sl ToNum 0 - -

LLr tronies, 1
Notes o | ASCII to Num, floating value, is not supported by the V120-12 series.

Strings: Display RTC (ASCII)

You can display an RTC value as an ASCII string by using the RTC to ASCII function together with the Display
ASCII String variable.

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. Inthe 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.
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5B 41 ME O .
Fey #1 Fefresh Display ) . o
— | { ¥ o

FTC ToASCI

‘*‘B'Hrc ﬁ::gscu: B

B A (Format)

S Const |
Ok I
b sz -
kv Cancel
d Help I
el ddcdddddiddd

I Start-Up Dizplay

RTC valus
Tt To Displuy

- Variable: Display ASCIl String
S Test {08 Image - [0 Mumenc =4, Clock = 2 Timer = 8 Coumter =

e,
Start of Vector [Each register bite containg one chaiacter] MNumber af Characteis [Determines veclar length)
MI D RTC To ASCIL B [Sting addiess [ |15 -
Stang Pattern [Determires held length) Foanit
|I&xtTaDispluy IHE Sanz Serif [8) ﬂ

Description : [\-’ariable 1
o] Lirk - MB 0 : Retiesh Display Ll ok | Cacel | Hep |

Strings: IP to ASCII

You can display an value as an ASCII string by using the Num to ASCII function together with the Display
ASCII String variable.

1. Select NUM to ASCII from the String menu on the Ladder toolbar.

2. Place the function in the net.

In the HMI Display, select Display ASCII String from the Text Variable menu and link it to the desired
MI

When the program is downloaded, turning the linked MB ON will display the value on the Vision's LCD.

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.

MEB 9
- Refresh IP
. - Siring on display.
EM EN {8}
IP ToASCI I

MI 10 M 20
aPRs P | PIPPAECICE o adees fas

p#0 ||
Mo Leading |1
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Com
Set PLC Name

Located on the COM menu, this function enables you to assign a unique name to a PLC. This name can, for
example, be used to identify the PLC for Ethernet networking purposes.

The PLC name should be assigned as a power-up task.

.SB 2. B © 5ct Plc Name
Power-up bt - ’ 0 Masium: 20 bytes
{* Diect Shing
|Site B4
~ Indvect Yector (Each ragister byte containz
one character)
0K | Cancel | Hep |
Notes o When the function is activated, the name is written into the PLC. If the name is supplied via

Indirect Vector, note that simply storing a value into the vector will not rewrite the PLC name.
To rewrite the name, the value must first be stored in the appropriate vector, and then the Set
PLC Name FB must be activated.

] This feature is not supported by the V120-12 series.

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

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

=  To initialize the CANbus port.

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

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

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

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

. Where appropriate, use the system operands that are connected to the COM ports and that
service communications.
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Click the drop-down arroyy to
zelect & specific COM port and
to access the CAMNbUus part.

Click the drop-davwn
arrovy o select ether
RE232 or RE485.

& Com Initialize

Liata Bits: Standard:

E =| |Rs232
EBlaud Fiate: Parity:
5500 =] [Nowe =] ; :*“':';'“:‘k
RS232 Tine Out  Stop Bits i
|2$ec ﬂ |'| L] Heslulel:lefaultsl
& Modem Settings

Click the drop-down
arrowy to initialize a
modem and activate
modem aptions.

J

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

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

Dial & Hang-up

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

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

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

Notes o

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

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

SE2 B
Poweerup bt -

C
Com P [ETNNNNNNR -]

COMIMIT 1 - [ [e—

* Phore Hunber
9517717

B4 o : Eln&-ﬂv-mﬁmmm-mwmdwm]

p|4-|:d|sta from: keypad

rbﬁd

I4 [

rlutn(d Characters [ etesmines vecto lengthf——————

ok | camel | Hep |
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Hang-up

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

Note o Before activating Hang-up, check connection status via a Modem Connection SB: 86, 87, or 88.
tadem Temnate - . . . .
Connection correchon Lo o
L Pl Com F'url:l'l i
: Co HaNG U

COM 1 ok | cencel |[CTHER ]

Ethernet

Using Ethernet

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

Ethernet uses star topology.

Hub ! Switch

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

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

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

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

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

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

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

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

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

MODBUS Master

Default Socket Configuration

Hon-Unitronics

PLC
a MODBUS Master

Slave

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

Socket Protocol Port Function
Number

0 UDP 20,000 Enables data to be both transmitted and received within a PLC network, via
MODBUS.
Notee If you are using the default settings for Socket 0, note that data is sent via
Unicast to IP: 255.255.255.255. port: 20,000 plus the last byte of the IP address
originally assigned to the device.
This is why Port numbers 20,000-20,255 are reserved for Socket 0.

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

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

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

Notee The default configuration means that, for most applications, you do not need to include a

Socket Init FB in the ladder application. However, if, for example, your application
requires 4 sockets for TCP, change the default configuration of Socket 0 from UDP to
TCP via the Socket Init FBs.

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

L
1

&)

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

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

General

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

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

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

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

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

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

Examples
PLC networks, PLC to PLC

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

Using UDP to implement controller-to-controller communication

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

= Master

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

The MODBUS Configuration is linked to Socket 0, which is by default set to UDP.
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© Ethernet Com Init

FF-iElZ.IEBJBZE |
Sub Net Mask. FH - 255.266.205.0 |

LocalIP

- |ETHERNET MODELS IF <
— | CARD INIT CONFIG
Sockell - ODBUS L [ pucionin
- | Netwark ID 255 | |
- — Mama:
[MODBUS IP_T
o#i0 |
Tnelut Desciiption
Ce DEC  Socketi
0#3 ] DEC  Metwork D 255
Retries DEC  TimeOu
Dt 3 DEC  Retries
ME 1] Functian in Progress

Gatewsay [pr-T3z168 152254
Ok | Cancel | Heb |
Note o

devices.

Step 2: Using MODBUS Commands

Note o

o MODBUS IP Read holdiig
Select Mame:

|MODEUS IP_1

ME 0
Funchion in
Progess

198.168.192.10 20000

:

255

1 4 [—

iefars (3)

0 - Slave O:

P=198168.192 | MODBUS |

DH15

Slave: Stat OF

o#3 |
Fead Yector

Ml 0
Dw 0 0
Dw 1 0

Format

DEC
DEC
DEC

0 - Slawe 0; |F=152
Slave: Start OF Vecto

Jechar Ler |E|'| i

faster: Start OF Vechor
Error Status: Read
Total Session:: Read

Acknowledgenents: Read

68.192.10; PO=200

[ o ]

Caricel

Hep

A PLC defined as a UDP master can communicate with a number of slave

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

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

| Ml 17 ]
Mastes: Stat OF

| DWW
Total Sexsions:

[ owipl |-
- | Acknowledgeme -

130



Ladder

=  Slave

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

Step 1: Initializing the Ethernet card and configuring MODBUS

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

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

Function in Progress

Step 2: Scan

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

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

Using TCP to implement controller-to-controller communication

= Master

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

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

| N EMO A E1 N ENC
B ETHERNET ETHERMET S - MODBUSIP} - - - - - -
CARD INIT SOCE INIT - COMFIG
Socketd || - 5% y00BUS [ Funcionin
B Ethernet Socket Init A U . e |
& MODBUS IP C 2
| - I Network 10 255 | i MODBUS IP Configuration
. Mame:
MODEUS IP_1
Fraracol TCF e DE100
TineOu (
Local Port: F;H 20267
_I Metwark |0 255
D# 100 DEC  TimeQOut
MasterSleve [Maner =] D4 3  DEC Reties
Function in Progress
OF | Concet | Heb |

ol

& Clear Link I Dk I Cancel | Help

Step 2: Establishing the Ethernet Connection: Connect Socket

. 5B42 SE 146 ME D SB 150
. TCPAP Cad . TCPAP Function in TCPUP
Initialized Sockst 3 Progress Socket 3
| 1| 441 1y
Note o It is recommended that there be a time elapse of a few seconds after the

Ethernet Card Initialization and before activating Socket Connect. A
timer may be used for this purpose.

Step 3: Using MODBUS Commands

Note o

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

The Master: Start of Vector parameter is 17; therefore the values will be
written into MI 17, 18, and 19 in the master device.
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5B 150 " ME 0O
Ethermst: Function in Lo L
Socket 3 | Frogess B o
I Y EN __ENC
L Lo S .. |WMODBUS Pl - -
0- dlavel; RHA A3 M1 101

" IP=192.168.192 |MODBUS Ll paster: Start OF

D 5610 Mi 3

- Slave: Stat Of | [ Emor Status
D10 D/ 2

Read Veclar | | Talal Sessions

& MODBUS IP Read hu. o ipseisters (3) k w3
| Ackrosedgeme

0 - Shave 0: 1P=198.168.192 10: PO=200
b# 1% DEC  Shave: Start Of Vestor

i}-3 3 DEC  Read: Wechor Length

Il 17 DEC  Master Stan O Vechor

Il o DEC  Ewnor Statuz: Read

D'w 0 0 DEC Tl Sessions: Read

D'w 1 il DEC  Acknowledgements: Fead

Ok I Cancel Help

Step 4: Terminating the Ethernet connection: Close Socket

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

MB 2 - WE D - SB150 o o ME 2

Claze Sackst Functionin | Ethermet . . . . . .| Cloze Socket
Progress . Socketd . . . L . o

| F| AN i | N ENCF—(R)——

S ETHEBMET ! . . . . .

CLOSE
Socket 3

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

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

In the figure below, the socket is configured to use TCP.
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SB 2 .
Fowerup bt . .

—EL_Eu fFEno

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

B MODBUS IP Configuration

-~ Marme:
|M ODEUS IP_1

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

(0l 100 DEC TimeDut

O# 1 DEC Retres

4B 0 Funchion in Progress

Step 2: Scan

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

5B 142 5B 149

Ethernet: Card Ethemet:

Inibalzed - Socket 2

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

PC to PLC: Accessing PLC via SCADA

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

Step 1: Initializing the Ethernet card and configuring MODBUS

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

—EL_Eu fFEno

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

B MODBUS IP Configuration

-~ Marme:
|M ODEUS IP_1

— Fomal [Desepion |

Socket 2

Di 255 DEC MNetwarlk ID 255

(0l 100 DEC TimeDut

O# 1 DEC Retres

4B 0 Funchion in Progress

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

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

Ethernet Operations

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

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

* w w

&
§
g
g
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Ethernet: Card Init

Ethernet: Socket Init

Ethernet: TCP Connect \ TCP Close

TCP\IP: Card Init
This function is located on the Com>TCP/IP menu.

58 2 N
Powerup bit || PLC MAME TCPAP

Slave PLC CARD INIT

— |

& TCP/IP - Com Init

Loeal IP |Du.192.1EE.192111

Sudh Met Magke [D# - 255.255.255.0

Eateway [D# 1327168192254

0K | Caneat |

If you assign an IP address indirectly, via an MI vector, note that the vector is 4 Mls long. The low byte of each

MI provides the number for an octet within the IP address.

If, for example, the IP address is linked to MI 0, and the low bytes of MI 0 to MI 3 contain the values 192, 198,

192, 45, the IP address will be 192.198.192. 45.

Note o In order to implement Ethernet, a controller must be assigned an IP address. This is done via the
TCP\IP Init FB, which must be included in the Ladder applications of both master and slave
controllers. Information on IP addressing is given in the topic About Ethernet

© Local IP
FEFEFET —‘
—{ Addessof Ml ——
| ;I‘
[k _] conce |

o When the Ethernet card finishes initialization, SB 142 rises. Use this as a condition before

activating any Ethernet element, such as Socket: Connect.

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

] If you have linked the IP address to a vector of MlIs, and this condition is not activated, the IP
address will not be assigned to the controller. Make sure, for example, that if you have used a
power-up condition, that the controller does go through power-up.

TCP\IP: Socket Init
This function is located on the Com>TCP/IP menu.

Vision controllers currently offer 4 sockets.

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

configuration of Socket 0 from UDP to TCP via the Socket Init FBs.
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582 EN _ ENCHEN EN
Powerup bit || PLC NAME TCPAP
Site 1 GMRL INIT

— |

N ENCH
TCPAP
SOCKIMIT |
Socket 2|
B 6 TCP/IP Sacket Init X]
Socket
Protocol TCF *
LocalPiort |D# - 10003

Master\Slave | aster -

Cancel I Help I

The default socket configuration includes:

Socket Protocol Port Function
Number

0 UDP 20,000 Enables data to be both transmitted and received within a PLC network, via
MODBUS.
Note « If you are using the default settings for Socket 0, note that data is sent via
Unicast to IP: 255.255.255.255. port: 20,000 plus the last byte of the IP address
originally assigned to the device.
This is why Port numbers 20,000-20,255 are reserved for Socket 0.

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

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

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

Note o When TCP is used, the formal 'handshake' required by the protocol means that during each

session occurring via a defined socket, other communications cannot flow through any of the
other sockets until the current session has been terminated.

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

TCP\IP: TCP Connect\ TCP Close

TCP applications require you to use a TCP: Connect FB to establish the Ethernet connection after the Ethernet
card is initialized and before activating any of the MODBUS IP commands.

To terminate the session, use the TCP: Close FB. Both elements are located on the Com>TCP/IP menu.
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SB 146 MED SB 150

TERUR Function in TCPUP

Socket 3 Progress Socket 3
1 | 1 | 1% 14|

HMI Ladder Functions
HMI-Ladder: Load HMI Display: Functions
These Ladder functions call HMI Displays.

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. Use these
functions to initially load the Display, then to refresh it when your application requires, as, for
example, when you want to update variable display.

Load HMI Display

Causes a Display to be shown on the controller's LCD as a response to a Ladder Condition.

=]
— T8 Back Light B8k Select Display x®
e @ [00:00:06.00] - Dema = : =]
@ music sub timer . . Digplay |
1 P -
1. Select Load 3| . E Visilogic Display ;I Ok |
HLEEE T 2. Place the function in [ Shaw time
=] 9 the net, then select a [ Fill the tank Cancel |
REEEEE Hydraulic Pump Dizplay Help |
To change the target ‘wieather
Dizplay, double-click : E b usic:
the function and select Back Light Demo =
@ a different Display .
|

HMI Display Loaded

This turns a linked MB ON when a specific Display begins loading. HMI Display Loaded is located on the Calls
menu.

EN_EN
DS LOADED

Displav 2 ||, €@ |  MBOD
» Bl = DS LOADED:

Load Last Display

Loads the last Display loaded by the application. The function works according to LIFO list comprising the last
24 active Displays.

This function is located on the Calls menu.
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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. Both Draw

Pixel and Draw line are located on the HMI toolbar.

Draw Pixel enables you to color a single pixel located on the X,y axis.

N ENC—

[ RANW PISEL

] .
Dirave Piwal & [ Ajﬁ

M1 1g |
Draw Pisal B 7
SE1 dc
Alveays 1 D'II.

Input Purpose

Comments

Input A | X location

Input B |Y location

Input C  |Pixel color

Draw line enables you to draw lines in different widths and formats.

EN  ENCO—
DRAW LINE | -
Kl 2 A
Drrave Lime: A [+ g
Ml 3 g :
Dirawe Live: B [7 H
Ml 4 dc o
= Draw Line: C %
) bl 5 1p
_ Dwvawe Line: D [
D#1
Wwikdth 1 Line
MB 1 -F O/m
Dy Lime: C JI

Input | Purpose

‘ Comments

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.

Input A ‘ Start X location
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Input B |Start Y location

Input C  |End X location

Input D |End y location

Input B Format Select line width: 1 to 4 pixels wide, and line style: solid, dot. or dash.

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.

Input E  |Pixel color

HMi-Ladder: Clear Rectangle
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.

SB 58
F1

i | EN __ ENCE
e o CLEAR RECT

. M0 = A T
Clear Rectarigle: H
: 111

: Mi1 L
- Clear Rectangle:

) Ml 2 Ue -
Clear Rectarngle:

: Ml 3 ||

- Clear Rectangle: B '

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

Inverse Var/Hide Var
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 work
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.
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SO 30
1 IIRNRAARRIRIATARINIRNANANITY
e B Invert HWI Variables | | = vision 120
Sedect Display

l|||:li|ec>linn

bl ]

# Description Value Comments
SDW 30 |Variable display The value is checked when a display is entered. | When a bit is ON, the corresponding
bitmap, 0=Normal, It is initialized to O variable is displayed in inverted
1=Inverse (or ALP (negative) color; black pixels are
negative) - At Power-up. changed to white and white to black.
- When the program exits the Display.
SDW 31 |Hide Var The value is checked when a display is entered. | When a bit is ON, the corresponding
It is initialized to 0 at: variable is hidden.
- Power-up.

- When the program exits the Display.

How to use Inverse\Hide

1. Link the Display containing the variables to a Subroutine.

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.
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3. Select the desired variables.

“ogh
=[] ! Main Modue MED - . . o
&l |MainRowine || B Invert HMI Yariables e
= (&) HMI handler - Sielect Display
] Direction sub——, =N [ s
C [Dueclmn
= B4 Stant-Up Modue List of vavisbles

) | Start-Up Displ
s Boiecion [ Secd [ 10 [VaisbeNare
2] Status | 0 Stabuz
Bl Arrun F | Asnow
0K | Clse | 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.

. The functions automatically update the variable view of whichever Display is currently on-
screen.

Floating Math Functions
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.

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.
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Div
Divides two values and stores the result in an MF.

Abs

Returns the absolute value of an MF or constant number. 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 6- is input, the output result will be 4.094345.

Logl0

Returns the logarithm of the input number, using base 10.

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(10”B) 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 A is 3
and B is 9, the result will be 3,000,000,000.

A(10”B) 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 A is 3
and B is 9, the result will be 3,000,000,000.

Float: Trig Functions

These are the Trigonometric functions:

Sin

The function's output is the sine of the input value.
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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.

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.

EN __EN EN BN
R A+ Bin i g A+EM i G
MI 7 | MF7 . MI 7 | MF7

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.
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EN  EN FN BN
PR ] T N P e . .
1002 [#+ B/ 4 41 INY [& + Bin) i
kF O i | Ml 3 MF 0 i L M0
2 1010 :
K e L0 ]

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:

= [finput A is greater than input B, the output MB turns ON.

= Ifinput 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:
= Ifinput A is greater than or equal to input B, the output MB turns ON.
= Ifinput 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:
= Ifinput A is equal to input B, the output MB turns ON.
= Ifinput 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:

= [finput 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:
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= Ifinput A is less than or equal to input B, the output MB turns ON.
= [finput 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:

= [finput A is less than input B, the output MB turns ON.
= Ifinput 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:

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

= Ifinput 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 500 General Error. The codes are shown below.

Value Message Result

3 Integer Overflow 7FFF or 8000 (integer result)FFFF or 0000(unsigned integer result)

4 Floating Overflow +INF or -INF (float result)

5 Floating Underflow 0.0 (float result)

7 Divide by Zero +INF or -INF or NaN (float result)

9 Undefined Float NAN (float result)

10 Conversion Error 0 (integer result)

11 Floating point Stack Floating point stack underflow
Overflow

12 Floating point Stack Floating point stack overflow
Underflow

INF Infinite which is the largest absolute floating point number.
NAN Not a Number, special notation for undefined floating point number.

Interrupt Routines

Interrupt routines cause:
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= 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 This Interrupt This Interrupt subroutine
subrogtlne of the correct subroutine will Fun wyill run when the HEC
name in your program; the Every 2.99 secondz. reaches itz preset value .

subroutlpe is executed — @ La
automatically when the - & e

condition for calling it is £5 |Main Roadine Mai Floulire
filled. VIndeinupt 2.5 mS 4] _Intairupt HSC 0.1

Note o 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. The interrupt function is called by naming a subroutine Interrupt 2.5 mS.

B Interrupt Unitronics Visilogic OPLC IDE - [Ladder Application (! Main Module. _Interrupt 2.5 mS)

e - T 110 . o1 )
= & Ladder & o o .. Read if machine . Dperate dil
= B! Main Module down
] | Mam Routine 1 I AT {R)} M EMO)
€] _Inteiupt 25 mS B Read nput L . "wibe Dutput

I B < T A I - *
Every 2.29m=, the $r Read if machine Dperate dril
Irterrupt routine is
executed without

regard tothe
RrOQram scan .

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

=  The program scan to pause every 2.509 mSec.

= A jump to the subroutine named _Interrupt 2.5 mS. Note that the interrupt routine should be as
short as possible, and must not exceed approximately 0.5 mSec.

When the interrupt routine is finished, the program returns to where it was interrupted, and continues from that
point until the next Interrupt arrives.

Note o The Subroutine _Interrupt 2.5 mS will run for the first time after the first Ladder scan is run.

Interrupt HSC

This function is called according to the current value of a high-speed counter. The program stops immediately
and executes the subroutine when the Counter Value reaches the Counter Target Value.
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Thizizthe | | V120-22-UA2 x|

current | {
%mwmlﬁ High Spoed Inputo S Hich Speed Inputs (Relosd) | I High Spee

cournter
A il
valle . ' —I—

Thiz iz the High Speed Counter M0 1] Counter Value
taroet = M1 1000  Counter Target Value
walle . ]/ k! ME 0 0 Reload Event
ME 1 1 Enable Reload
Mo
= Ef Ladder
WWhen the counter - BB | Main Module & 01 EN  EBENO-
value equals the ] | Main Roulire Operate dal <o == | Wribes Dubput
target value, the e ) pinscor | 1 01
irterrupt routine 5 y— 0 all
FUNE. a4r - - - ol

The interrupt function is included in the program by naming a subroutine Interrupt x,x where the first x is the
high-speed counter, and the second x is the reload. These subroutines must be named in accordance with your
Hardware Configuration as:

= Interrupt HSC 0,1
= Interrupt HSC 2,3
= Interrupt HSC 4,5

When the interrupt routine is finished, the program returns to where it was interrupted, and continues from that
point until the next Interrupt arrives.
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S
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